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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 1 


5 POST OFFICE SQUARE, SUITE 100 

BOSTON, MASSACHUSETTS 02109-3912 


September 27, 2010 

Mr. Robert Simeone 
BRAe Environmental Coord.inator 
BRAC Envirorunental Office 
30 Quebec Street, Box 100 
Devens, MA 01434 

Re: 2010 Five Year Review Report for 
Former Fort Devens Army Installation 
Devens, Massachusetts 

Dear Mr. Simeone: 

EPA has received the final "20 I 0 Five-Year Review Report for Fonner Fort Devens 
Anny Installation," dated September 2010. EPA reviewed the report for compliance with 
the Comprehensive Five-Year Review Guidance (OSWER No. 9355.7-03B-P dated June 
2001) and to ensure that EPA's comments on the draft and draft final reports were 
adequately addressed. EPA concurs with the fina12010 Five-Year Review Report and 
concurs with the protectiveness statements for each of the operable units covered by the 
report. 

The Devens Consolidated Landfill and contributor sites (OU2), South Post Impact Area 
(OU3), Barnum Road Maintenance Yards, AOC 44 and 52 (OU4), AOCs 32 and 43A 
(OU5), AOCs 43G and 431 (OU6), AOC 69W (OU7), AOC 50 (OU8), and AOC 57 
(OU9) were found to be protective of human health and the environment as implemented 
and exposure pathways that could result in unacceptable risks are being controlled. The 
2010 Five-Year Review includes recommendations and follow-up actions for South Post 
Impact Area (OU3), AOCs 32 and 43A (OUS), and AOC 50 (OU8), but the 
recommendations do not affect protectiveness. 

The protectiveness statement for the Shepley's Hill Landfill (001) site concludes that the 
remedy currently protects human health and the environment. However, in order for the 
remedy to be protective in the long-term, several recommendations and follow-up actions 
set forth in the final 2010 Five-Year Review must be completed. 

EPA concurs with the Shepley's Hill Landfill recommendations and all other 
recommendations in the report and commits to work with the Anny to address the 
recommendations by the milestone dates set forth in the 2010 Five-Year Review Report. 
EPA applauds the Anny's commitment to perform the necessary follow-up actions to 



ensure the continued and/or long-tenn effectiveness of the remedies at the fonner Fort 
Devens. 

The 2010 Five-Year Review, the third comprehensive Five Year Review completed at the 
fonner Fort Devens Anny Installation, was triggered by the second comprehensive Five 
Year Review completed in September 2005. Consistent with Section 121(c) of 
CERCLA, the next Five-Year Review must be finalized on or before September 30, 
2015. 

[f you have any questions, please contact Ginny Lombardo, Remedial Project Manager, 
at (617) 918-1754 or at lombardo.ginny@epa.gov. 

f 
cc: Ginny Lombardo, EPA 

Bill Brawner, Anny BRAC Program Manager 
David Chaffin, MassDEP 
Hui Liang, MassDEP 
Bryan Olson, EPA 
Bill Brandon, EPA 
Rick Sugatt, EPA 
Jill Metcalf, EPA 
Monica McEaddy, EPA HQ 
Carol Stein, Gannett Fleming 
Dave McTigue, Gannett Fleming 
Ron Ostrowski , MassDevelopment 
Marilyn McMillan, Ayer Board of Health 
Richard Doherty, ECR Consulting, Inc. 
Laurie Nehring, PACE 
Julie Corenzwit, PACE 
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EXECUTIVE SUMMARY
 

HydroGeoLogic, Inc. (HGL) has prepared this comprehensive Five-Year Review of the 
remedial actions for Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) sites at the former Fort Devens Army Installation (Fort Devens).  This 
review, completed in accordance with the U.S. Environmental Protection Agency (USEPA) 
Comprehensive Five-Year Review Guidance, dated June 2001, was performed from March 
2010 through August 2010. This is the third comprehensive Five-Year Review performed for 
the former Fort Devens Army Installation.  The previous Five-Year Review was completed in 
September 2005. 

The purpose of Five-Year Reviews is to determine whether the remedy at a site is protective 
of human health and the environment.  In addition, Five-Year Review reports identify 
deficiencies, if any, found during the review, and identify recommendations to address them. 

This review is required by statute and policy, and is being implemented consistent with 
CERCLA and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 
Five-Year Reviews should be conducted by statute if both of the following conditions are true: 

•	 Upon completion of the remedial action, hazardous substances, pollutants, or 
contaminants will remain on site; and 

•	 The Record of Decision (ROD) for the site (or sites for a multiple site Five-Year 
Review) was signed on or after October 17, 1986 [the effective date of the Superfund 
Amendment and Reauthorization Act (SARA)] and the removal action was selected 
under CERCLA Section 121. 

The following sites are categorized as statutory review sites: 

•	 Barnum Road Maintenance Yards [Area of Contamination (AOC) 44 and 52]; 

•	 Shepley’s Hill Landfill (SHL) (AOCs 4, 5, and 18); 

•	 AOC 57; 

•	 South Post Impact Area (SPIA), [AOCs 25, 26, 27, and 41(groundwater)]; 

•	 AOC 69W; and 

•	 Devens Consolidation Landfill [AOCs 9, 40, and Study Area (SA) 13]. 

Five-year reviews should be conducted as a matter of policy for the following types of actions: 

•	 A pre-or post-SARA remedial action that, upon completion, will not leave hazardous 
substances, pollutants on site above levels that allow for unlimited use and unrestricted 
exposure, but requires five or more years to complete; and 

•	 A pre-SARA remedial action that leaves hazardous substances, pollutants, or 
contaminants on site above levels that allow for unlimited use and unrestricted 
exposure. 

U.S. Army Corps of Engineers-New England District 
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EXECUTIVE SUMMARY (continued) 

•	 A removal-only site on the National Priorities List (NPL) where a removal action 
leaves hazardous substances, pollutants, or contaminants on site above levels that allow 
for unlimited use and unrestricted exposure and where no remedial action has or will 
take place. 

The following sites are categorized as policy review sites: 

•	 AOCs 43G and 43J; 

•	 AOCs 32 and 43A; and 

•	 AOC 50. 

A brief description of each site where a ROD has been executed along with a summary of 
findings of the Five-Year Reviews is provided below. An overall view of the former Fort 
Devens site is provided in Figure ES.1. 

Barnum Road Maintenance Yards (AOCs 44 and 52): AOCs 44 and 52 comprise the 
Barnum Road Maintenance Yards at the former Fort Devens and are located in the northeast 
corner of the former Main Post, near Barnum Gate (Figure ES.2). The site consists of four 
former vehicle maintenance yards with a history of vehicle storage and repair.  Contamination 
at the site was primarily attributed to petroleum and oil releases associated with maintenance 
activity.  The ROD describing the selected cleanup remedy was signed in March 1995. 
Remedial actions consisting of soil excavation, asphalt batching of contaminated soil, 
repaving, and installation of a stormwater collection system were completed in April 1996. 
The site is presently undergoing reconstruction as an Armed Forces Reserve Center (AFRC) 
complex which includes a large training building at the location of the former vehicle 
maintenance shop and a new U.S. Army Reserve (USAR) and U.S. Marine Corps Reserve 
(USMCR) Organizational Maintenance Shop (OMS)/Area Maintenance Support Activities 
(AMSA) building.  The new OMS/AMSA building footprint overlays a portion of the former 
AOC 44 and 52 remediation area. Construction of the AFRC complex began in May 2009 and 
activities were ongoing during the performance of this five-year review.  Construction 
activities are performed in accordance with an Environmental Protection Plan (EPP) that 
incorporated the provisions of the 1995 ROD. 

There were no areas of noncompliance or deficiencies noted during the review that would 
make the remedial actions at AOCs 44 and 52 noncompliant with the ROD.  The remedy at 
AOCs 44 and 52 is protective of human health and the environment and exposure pathways 
that could result in unacceptable risks are being controlled.   The remedial action at AOCs 44 
and 52 is considered complete.  The U.S. Army (Army) has no plans to transfer the property 
and is in the process of redeveloping the property into an enlarged AFRC as described above. 
The construction activity is being performed in compliance with the provisions of the ROD 
and does not compromise remedy protectiveness. 

The Real Property Master Plan (RPMP) Long Range Component Addendum – September 
2007 provides the Land-Use Controls (LUCs) to manage the long-term use of the land 
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EXECUTIVE SUMMARY (continued) 

formerly occupied by AOCs 44 and 52. 

SHL Operable Unit (AOCs 4, 5, and 18): SHL encompasses approximately 84 acres in the 
northeast corner of the main post of the former Fort Devens, Massachusetts (ES.3).  Landfill 
operations at SHL began at least as early as 1917, and ceased operation on July 1, 1992. 
Landfill capping was complete in May 1993.  Remedial Investigation (RI) and RI Addendum 
investigations were performed between 1991 and 1993 and concluded potential human 
exposure to arsenic in groundwater is the primary risk at the site.  A Feasibility Study (FS) 
was completed in 1995 to evaluate alternatives to reduce potential exposure risks, and in 
September 1995, the ROD was signed.  The selected remedy consists of landfill closure, 
landfill maintenance, long-term groundwater and landfill gas monitoring, and institutional 
controls (IC).  

Based on data collected since the ROD, the required incremental reduction in risk was not 
achieved and the Army and regulatory agencies decided to implement the contingent element 
of the selected remedy (Alternative SHL-9, Groundwater Extraction and Discharge to the 
Town of Ayer, publicly owned treatment works [POTW]).  Modification to the 
implementation of the contingency remedy were detailed in the Final Explanation of 
Significant Differences (ESD), (CH2MHill, 2005) and included: 1) change the POTW from 
Ayer to Devens, and 2) provide pretreatment to meet Devens POTW discharge limitations. 
The contingency extraction treatment and discharge system has been constructed and the 
system is discharging to the Devens POTW.  Alternative discharge options for treated water 
are currently under evaluation by the Army and the regulatory agencies. 

The Army has performed additional investigations to address recommendations from the 
previous five-year review.  The extent of capture provided by the groundwater treatment 
system extraction wells has been established, the extent of arsenic migration in off-site 
groundwater has been delineated, and modeling analysis performed by AMEC concluded that 
the MacPherson Well is not impacted by groundwater emanating from Shepley’s Hill Landfill. 
An approximate redox boundary has been identified in the wetland area of the Nonacoicus 
Brook that appears to limit the further migration of arsenic along both sides of the brook.  The 
Army is in the process of filling this data gap, as well as other data gaps to address remaining 
regulatory concerns via a Focused Feasibility Study (FFS) (AMEC, 2010) and a Supplemental 
Site Investigation (SSI) (Sovereign, 2010) as part of the SHL remedy update process. 

The landfill cover is functioning as designed. Test pits excavated in areas of subsidence 
showed the geomembrane, although wrinkled, has no defects or penetrations that would 
compromise its integrity. The types of cover soils were appropriate for the drainage of water 
and were not causing any damage to the geomembrane. 

ROD ICs are in place and functioning properly. 

The 2009 hydraulic capture zone assessment indicates that, at the typical peak operating flow 
rate of 49 gpm, the extraction well field is containing the majority of arsenic mass migrating 
northward from the landfill. In general, arsenic concentrations in the Long-Term Monitoring 
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EXECUTIVE SUMMARY (continued) 

and Maintenance Plan (LTMMP) wells remain relatively stable or decreasing, compared to 
historic levels. 

Even in the areas where the groundwater extraction and treatment system is expected to 
provide the greatest decreases in contaminant levels, the levels may not meet remediation 
objectives if the strong reducing conditions that have been established in the aquifer continue 
to mobilize naturally-occurring arsenic. 

The AOC 72 RI (Plow Shop Pond) results indicate potential adverse effects on ecological 
receptors (i.e., benthic organisms) from arsenic and other contaminants. The sources of the 
contaminants appear to include current and historic releases of groundwater from SHL for 
arsenic in the Red Cove area. 

The current remedy at SHL is considered protective in the short-term, because there is no 
evidence of current exposure.  However, in order for the remedy to remain protective in the 
long-term, an updated SHL remedy must incorporate ICs that restrict the installation of private 
drinking water wells throughout the “Impacted Area” and effectively meet RAOs developed 
under the SHL FFS to address both groundwater restoration within the “Impacted Area” and 
groundwater discharging to Plow Shop Pond. 

A Draft ROD ESD or ROD amendment is planned by April 30, 2011, based on completion of 
the SHL Focused FS and remedy update. The protectiveness of the SHL remedy will be 
enhanced once the remedy update has been completed. 

AOC 57: AOC 57 is located between Barnum Road and Cold Spring Brook on the northeast 
side of what was formerly the Main Post of Devens in the town of Harvard, Massachusetts 
(Figure ES.4a and ES.4b).  The portion of the former Devens site that includes AOC 57 was 
used primarily as a storage and maintenance area for military vehicles.  AOC 57 consists of 
three sub areas (Area 1, Area 2, and Area 3) that are located south to southeast of Building 
3713 and former buildings 3756, 3757, and 3758.  The sub areas received stormwater runoff 
and waste from vehicle maintenance at former vehicle storage yards related to Building 3713 
and former Buildings 3757 and 3758. These yards were eventually abandoned in 1998, and the 
pavement and fencing were removed, resulting in soil and grass-covered areas.  Areas 2 and 3 
are located within Lease Parcel A6a that the Army plans to transfer to the Massachusetts 
Development Finance Agency (MassDevelopment). 

In June 2000, the Army completed a RI at AOC 57 Areas 2 and 3 that revealed the presence 
of residual contamination at both sites.  A ROD was signed on September 28, 2001, for AOC 
57 presenting selected remedial actions for soil and groundwater contamination at Areas 1, 2, 
and 3.  The selected remedy for Area 1 was no further action.  The selected remedy for Area 
2 was excavation (for possible future use) and ICs.  The selected remedy for Area 3 was 
excavation (to accelerate groundwater cleanup) and ICs.  Excavation activities at AOC 57 
were completed in 2003. 

Data obtained and observations made at Area 2 between 2002 and 2003 during the soil 
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EXECUTIVE SUMMARY (continued) 

excavation activities and subsequent investigations prompted the submittal of an ESD in March 
2004.  The ESD expanded ROD mandated long-term monitoring (LTM) activities to include 
extractable petroleum hydrocarbons (EPH) C11-C22 aromatics and polychlorinated biphenyls 
(PCB)as contaminants of concern (COC) for Area 2 groundwater, include EPH as a COC for 
Area 2 soil, monitor for the presence of petroleum waste at Area 2, and increase the soil 
volume and associated cost for Area 2 soil removal activities. 

Three years of wetlands monitoring and maintenance was performed by U.S. Army Corps of 
Engineers (USACE) from 2004 through 2006. By the end of 2006, the wetland areas of AOC 
57 were found to meet performance standards and the Habitat LTMP Program was terminated. 
A two-year operation and maintenance phase was implemented by USACE from 2007 through 
2008.  The 2008 Final Annual Report, Operations and Maintenance (O&M) Phase, Wetland & 
Upland Habitat Restoration and Long Term Adaptive Monitoring and Maintenance Program 
(WHRP), Devens Consolidation Landfill (DCL) Areas of Contamination 9, 11, 40, 41 & 
Study Areas 12 and 13, and Area of Contamination 57 Areas 2 and 3 (USACE, 2009) 
summarized the findings of the 2008 O&M activities, and concluded the wetlands monitoring, 
maintenance and reporting activities for AOC 57. 

In 2008, construction of a solar panel manufacturing facility was initiated adjacent to AOC 57. 
Construction was completed in 2009 and the plant is currently active.  One monitoring well 
was removed during the construction activities but the well had already been designated for 
removal from the LTM program.  No other construction-related impact was noted for the site. 

Groundwater sampling data from 2005 through November 2009 indicate that concentrations of 
organic COCs in groundwater are decreasing or steady.  Tetrachloroethene and trichloroethene 
concentrations are below their respective cleanup goals in all Area 2 and Area 3 monitoring 
wells with the exception of Area 2 well 57M-03-02X, which is slightly side gradient of the 
excavation area.  Results for these contaminants continue to hover slightly above or below the 
5 micrograms per liter (µg/l) cleanup goal at well 57M-03-02X.  1,4-dichlorobenzene 
concentrations have periodically exceeded the 5 µg/l cleanup goal at Area 3 wells 57M-95-03X 
(13 µg/l in 2004 and 2007) and 57M-96-11X (5.1 µg/l in 2008 and 7.5 µg/l 2009).  The 
exceedances are generally infrequent and/or close to the cleanup goal. 

Groundwater sampling data from 2005 through November 2009 indicate that concentrations of 
arsenic in groundwater are decreasing in Area 2 and steady in Area 3.  Arsenic concentrations 
in Area 2 monitoring wells are below the 10 µg/l cleanup goal with the exception of wells 
57M-03-02X and 57M-03-05X.  Arsenic concentrations in these two wells have hovered 
slightly above or below the cleanup goal for the last several sampling events. Area 3 
monitoring wells 57M-95-03X and 57M-96-11X continue to show arsenic concentrations 
above the cleanup goal; however, arsenic concentrations in these wells have shown a general 
reduction from over the course of the sampling program. Surface water sampling results 
indicate that arsenic results are below the 150 µg/l USEPA Water Quality Criteria in Area 2 
and Area 3. 

There are no areas of non-compliance or deficiencies that have been noted during this review 
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EXECUTIVE SUMMARY (continued) 

that would make the remedial actions at AOCs 57 Areas 1, 2, and 3 non-compliant with the 
ROD or sufficient to warrant a finding of not protective.  This finding is based upon a review 
of site reports that have been prepared since signing of the ROD, a review of ARARs 
triggered by the remedial action, and the findings from the site inspection and interviews.  In 
2008, the Army received regulatory concurrence for reducing the site LTM to annual sampling 
from the previous semiannual frequency. LTM activities at AOC 57 are ongoing. 

The remedies at AOC 57 are protective of human health and the environment.  Excavation 
activities at AOC 57 were completed in 2003.  Exposure pathways that could result in 
unacceptable risks are being controlled. 

AOC 43G and 43J: AOCs 43G and 43J are located in the central portion of the former main 
post of Fort Devens.  The layout of AOC 43G is depicted on Figure ES.5a; the layout of AOC 
43J is depicted on Figure ES.5b.  AOC 43G consists of the former Army Air Force Exchange 
Service (AAFES) gas station and historic Gas Station G.  The historic gas station was used as 
a motor pool to support military operations during World War II.  Contamination at both sites 
is attributed to releases from gasoline and waste underground storage tanks (UST).  Site 
Investigations (SI) and SSI were performed between 1992 and 1994 at both sites. A RI/FS 
that evaluated potential remedial alternatives was completed in June 1996.  A ROD was then 
signed in October 1996 documenting intrinsic remediation as the final selected cleanup remedy 
at both AOCs 43G and 43J.  Specific components of the selected remedy for both AOCs 
include: intrinsic bioremediation assessment, data collection and groundwater modeling, 
installation of additional monitoring wells, long term monitoring, and annual data reports.  

In 2006, AOC 43J, part of Parcel C, was transferred from Army ownership to 
MassDevelopment to provide for a large redevelopment parcel for the Bristol-Myers Squibb 
facility.  A Covenant Deferral Request (CDR) per CERCLA Section 120(h)(3) was issued to 
and approved by the USEPA in June 2006. Massachusetts Department of Environmental 
Protection (MassDEP) approved the “Nomination of AOC 43J, AREE 6AF, AREE 61J and 
AREE 63BB for Addition to Schedule I” (Parcel C) through an “Administrative Consent 
Order (ACO) and Covenant Not to Sue” and issued a GERE in June 2006.  When the property 
transfer occurred in June 2006, the ICs were incorporated into the ESD, Grant of 
Environmental Restriction and Easement (GERE) and property deed. As part of the property 
transfer process a Technical Update of the Risk Assessment was prepared for the 1996 ROD 
and recommended remedial action objectives (RAO) that consisted of the addition of LUCs to 
prohibit residential site development and prevent access to the site’s groundwater.  The 
technical update also required that a vapor intrusion evaluation would be required prior to any 
commercial or industrial development to ensure appropriate safeguards are in place relative to 
building design to minimize vapor intrusion concerns. Remedial activities at the site are 
continuing after transfer of ownership and have included a test pit investigation, installation of 
monitoring well couplets, and a remedy enhancement pilot study consisting of substrate 
application to enhance the intrinsic remediation remedy.  The pilot test phase is ongoing and 
full scale implementation has not yet been proposed.  Results of the pilot study will be detailed 
in a pending 2011 report. 
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EXECUTIVE SUMMARY (continued) 

Review of the groundwater sampling data from 2005 through November 2009 indicates that 
groundwater concentrations of organic COCs are decreasing at source locations at AOCs 43G 
and are variable at AOC 43J based on groundwater fluctuations without a definitive decreasing 
concentration trend noted at AOC 43J; however, the  plumes are not expanding or migrating 
off Devens property.  Groundwater sampling results from sentry well locations are below 
cleanup goals for organic COCs and most metals, with the exception of manganese at AOC 
43G and AOC 43J. A further downgradient sentry well at AOC 43G has bound the 
manganese exceedances observed at upgradient sentry wells, indicating that off site migration 
is not occurring.  In addition, AOC 43J has sentry wells with non-detections that bound the 
locations with manganese exceedances and nearby aerobic conditions will likely cause 
manganese to attenuate (precipitate out of solution). The particular AOC 43J sentry wells with 
exceedances are located within the main portion of the site and are not perimeter wells. 
Analytical results are supportive of the intrinsic bioremediation assessment conclusion that 
migration of volatile petroleum hydrocarbons (VPH) concentrations in exceedances of GW-1 
standards off Fort Devens property is not probable.  Installation of groundwater monitoring 
wells and groundwater modeling has been completed as stipulated in the ROD, and 
groundwater monitoring is ongoing.  No contingency action is required at this time at AOC 
43G; however, as discussed above, additional measures to augment the intrinsic remediation 
process at AOC 43J may be required. 

Current remedial action activity should continue and consist of implementing the remaining 
three components specified in the ROD; a long-term groundwater monitoring program, annual 
reporting, and Five-Year Reviews.  These components enable continued assessment for 
compliance with performance standards and reporting of the remedial progress. 

Based on a review of site data and the continued application of ICs, the remedies at AOC 43G 
and 43J are protective of human health and the environment.  Exposure pathways that could 
result in unacceptable risks are being controlled.  Human health is not at risk at AOCs 43G 
and 43J because groundwater is not used as a drinking water source. 

South Post Impact Area (AOCs 25, 26, 27, and 41-groundwater): SPIA is located within 
the 4,800-acre area known as the South Post of former Fort Devens. The SPIA is a 964-acre 
area that includes four AOCs to be addressed in this five-year review; AOCs 25, 26, 27 and 
41.  AOC 25 is known as the former explosives ordnance discharge (EOD) Range and was 
closed in 1996.AOC 26 is known as the Zulu Range and includes the Zulu 1 and Zulu 2 hand 
grenade ranges.  AOC 27 is known as the Hotel Range (Figure ES.6).  AOC 41 is known as 
the “Unauthorized Dumping Site.”  The SPIA was historically used for firearm and grenade 
training and also for open burning and detonation of explosives.  The SPIA is an active 
weapons and ordnance discharge area that is used by the Army, the Massachusetts National 
Guard and nearby law enforcement agencies. 

The portion of the SPIA covered by the ROD, issued in July 1996, encompasses AOCs 25, 
26, 27, and 41; this area is referred to as the SPIA monitored area.  The ROD documented No 
Action as the final selected remedy for the SPIA monitored area groundwater, surface water, 
soil, and sediment, and AOC 41 groundwater. The following components were included as 
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EXECUTIVE SUMMARY (continued) 

part of the selected No Action Remedy: groundwater monitoring for potential contaminant 
migration out of the SPIA monitored area, groundwater monitoring at the individual AOCs, 
sampling of Well D-1 (classified as a transient non-community supply well), developing a 
LTMP and Integrated Natural Resources Management Plan (INRMP), restricting development 
of new drinking water sources within the SPIA monitored area, and submitting annual reports 
to document the results of monitoring.  The Army prepared a revised INRMP and it is 
included in the 2009 LTM report. 

Groundwater sampling was discontinued at AOC 25 in 2003 and groundwater gauging is 
performed at five-year intervals prior to the five-year review period. Groundwater sampling at 
AOC 26 revealed the presence of RDX and perchlorate within several wells at this AOC. An 
investigation was performed in the fall of 2009 to determine the source of the contaminants 
and to determine if the contaminants were migrating from the site.  The investigation revealed 
that the cyclotrimethylenetrinitramine (RDX) and perchlorate are likely transitory from active 
range activities and are confined to the site. A permanent downgradient sentry monitoring 
well is scheduled for installation in the fall of 2010 to monitor for potential contaminant 
migration beyond the site.  AOC 27 is monitored on a biennial basis beginning with the 2008 
sampling event.  A low-level exceedance of RDX was detected at one well at AOC 27 and is 
confined to the center of the AOC 27 monitoring area.  Groundwater sampling at AOC 41 was 
discontinued after the 2007 LTM event due to non-detection of groundwater contaminants at 
this AOC; however in 2006, trichloroethene (TCE) was detected above 5 µg/L GW-1 standard 
in one AOC 41 well. This well had sporadic detections of TCE in past events, but the 2006 
exceedance was the first result above the GW-1 standard. All volatile organic compounds 
(VOC) results for groundwater obtained from this well, including TCE, were non-detections 
during the October 2008 sampling event.  This well was added to the South Post Monitoring 
(SPM) well network for annual monitoring. 

In addition to the individual AOC monitoring well network, the SPIA contains the SPM well 
network that serves as a series of sentinel sampling points, for determination of off-site 
migration.  No explosive or perchlorate was detected within the SPM network. 

The Army formalized ICs and property transfer procedures for Army-retained property such 
as the South Post in 2007.  IC inspection activities conducted on site during LTM sampling 
and remotely by telephone interview indicated that there was no evidence of increased 
exposure potential.  The remedy continues to be protective of human health and the 
environment. 

The No Action remedy at AOCs 25, 26, 27, and 41 is protective of human health and the 
environment and exposure pathways that could result in unacceptable risk are being controlled. 

AOCs 32 and 43A: AOC 32, Defense Reutilization and Marketing Office (DRMO) Yard, was 
used as a materials storage facility.  Operational records indicate that the facility was active 
from at least 1964 to 1995.  A former UST site (UST #13) has also been incorporated into 
AOC 32.  This UST was used to store waste oil and was located just northeast of the DRMO 
Office.  AOC 43A consisted of a fenced lot within a developed industrial area and was known 
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EXECUTIVE SUMMARY (continued) 

as the Petroleum, Oils and Lubricants (POL) Storage Area.  This area served as the central 
distribution point for all gasoline and fuel at the former Fort Devens from the 1940s to base 
closure. 

A ROD was signed in February 1998 documenting the selected remedies for AOC 32 and 
43A. Key components of the remedy at AOC 32 include excavation of contaminated soils and 
annual groundwater monitoring.  The groundwater remedy for AOCs 32 and 43A included 
establishing ICs, installing additional monitoring wells, collecting data to support monitored 
natural attenuation, groundwater modeling, performing annual long-term groundwater 
monitoring, and providing annual reports to regulators. 

Land surfaces at AOCs 32 and 43A were modified by the construction of a large warehouse 
that was completed in 2001 (Figure ES.7). Bedrock outcrops east of the DRMO East Yard 
and east of the POL Storage Area were removed to make room for construction of the 
warehouse.  The warehouse and pavements cover major portions of both AOCs, thereby 
altering local recharge patterns to overburden and bedrock and potentially altering the site 
hydrology.  Most existing monitoring wells were destroyed in the process.  New replacement 
monitoring wells were installed at locations to monitor groundwater flow patterns and 
contamination around former release points. 

Groundwater from monitoring well 32M-01-18XBR continued to show exceedances of VOCs 
(1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and chlorobenzene), VPH 
(C9-C10 aromatic hydrocarbons), and manganese. However, the VOC contaminants have 
established a decreasing concentration trend. 

Based on an evaluation of 2005 through 2008 data, it was determined that conditions 
warranted an augmented monitored natural attenuation (MNA) approach at AOCs 32 and 43A. 
A sodium persulfate injection was implemented in the vicinity of the source area well, 32M
01-18XBR, to augment the MNA process implemented at the site.  Initial results indicated a 
rapid decrease in groundwater contaminants followed by a partial rebound in contaminant 
concentrations.  The rebound was below the initial pre-injection concentrations and the latest 
(November 2009 to May 2010) groundwater data indicate a continued downward concentration 
trend maintained over two consecutive monitoring events. A vapor intrusion assessment was 
also completed and determined that no restrictions were necessary for usage of the building 
based on current conditions. 

Contaminant concentrations at AOC 32 are above currently established groundwater 
classification 1 (GW-1) based clean up goals; however, the source of groundwater 
contamination has been removed, and contaminant concentrations are expected to decline in 
the future through MNA augmentation and natural processes. 

The remedy at AOC 32 and AOC 43A currently protects human health and the environment 
because ICs are incorporated into the deed that prohibit the use of groundwater from the site, 
and contaminants are not migrating offsite.  Due to the lack of a complete exposure pathway 
for the contaminants in the groundwater, the site currently does not pose a risk and is not 
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EXECUTIVE SUMMARY (continued) 

expected to pose a risk in the future. 

AOC 69W: AOC 69W is located at the northeast corner of the intersection of Jackson Road 
and Antietam Street on the northern portion of what was formerly the Main Post at Devens 
(Figure ES.8).  AOC 69W is composed of the former Devens Elementary School (Building 
215) and its associated parking lot and adjacent lawn extending approximately 300 ft northwest 
to Willow Brook. Contamination at AOC 69W is attributed to two separate releases of No. 2 
heating oil in 1972 and 1978.  It is estimated that 7,000 to 8,000 gallons of No. 2 heating oil 
were released into soil from each release. 

Based on the nature and distribution of contaminants, a Removal Action was undertaken in the 
winter of 1997 and 1998 to remove contaminated soil associated with the historic releases. 
Contaminated soil was removed near the school and extending to the UST.  Confirmatory 
subsurface soil sample results from the Removal Action showed that concentrations of fuel-
related contaminants exceeded Massachusetts Contingency Plan (MCP) S-1/GW-1 standards 
for EPH in subsurface soils immediately adjacent to the school building, but are generally low 
in downgradient areas.  In 1999, a Limited Action ROD was signed.  The Limited Action 
consists of long-term groundwater monitoring and ICs to limit potential exposure to 
contaminated soils and groundwater under both existing and future site conditions. 

The Francis W. Parker Charter Essential School currently owns and occupies the property. 
MassDevelopment supplies potable water to the school. 

Remaining organic groundwater contamination is limited to two wells located within and 
immediately downgradient of the former source area.  Inorganic groundwater contamination, 
primarily manganese and arsenic, exists within four groundwater wells within and 
downgradient of the former source area.  Additional groundwater contaminant delineation was 
performed in 2008 to determine if inorganic contaminants, primarily manganese, were 
migrating offsite.  The delineation revealed that the inorganic contaminants that exceed 
established clean-up criteria extend approximately 300 ft downgradient of the former source 
area and do not pose a threat to downgradient receptors. 

Based on the evaluated site data, the remedy at AOC 69W is protective of human health and 
the environment and exposure pathways that could result in unacceptable risk are being 
controlled. All soil and groundwater contamination remains within the monitored perimeter of 
this AOC and ICs are in place to limit exposure to the soil and groundwater at the site. ICs 
were implemented to limit potential exposure to contaminated soil and groundwater under 
existing and future site conditions. The controls ensure that the remaining contaminated soils 
beneath and adjacent to the building are not disturbed and extraction of groundwater from the 
site for industrial or potable water supply is not permitted. 

The Army received certification from the USEPA in January 2006 on the Army’s Operating 
Properly and Successfully demonstration document, which showed that the remedy is 
operating properly and successfully. 
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EXECUTIVE SUMMARY (continued) 

Human health is currently not at risk at AOC 69W because groundwater at the AOC is not 
being used for drinking water, is not expected to be used as a drinking water source, and 
COCs exceeding cleanup goals are not migrating offsite. In addition, the Army has conducted 
sampling and modeling since the second five-year review to evaluate the potential for vapor 
intrusion. The sampling and modeling results indicate that there is no need to restrict site use 
to mitigate exposures. 

Devens Consolidation Landfill and Contributor Sites: In addition to the Consolidation 
Landfill, the DCL site review includes the seven contributor sites that were small former 
landfills and debris disposal areas and a former housing area at the former Fort Devens 
(Figure ES.9). The seven DCL contributor sites include: 

•	 SA 12: A half-acre location where construction debris and yard waste were deposited 
(approximately 8,700 cubic yards [cy]; 

•	 SA 13: A one-acre area used from 1965 to the mid-1990s for yard-waste 

(approximately 10,000 cy);
 

•	 AOC 9: An area used for storing wood, concrete, asphalt, metal, brick, glass, and tree 
stumps (approximately 121,000 cy); 

•	 AOC 11: A former landfill used from 1975 to 1980 for disposal of wood-frame 

hospital demolition debris (approximately 35,000 cy);
 

•	 AOC 40: Four acres used for construction debris, ash, stumps, and logs (approximately 
125,400 cy); 

•	 AOC  41: A one quarter-acre landfill in the SPIA that was used up to the 1950s for 
disposal of non-explosive material and household debris (approximately 1,500 cy); and 

•	 Housing areas Grant, Locust, and Cavite: Soils contaminated with volatile organics or 
pesticides and walling material contaminated with volatiles or pesticides (approximately 
2,290 tons of soil and approximately 1,240 tons of concrete). 

A ROD was issued in July 1999 that presented the selected remedial action of surface debris 
and hot spot removal at SA12 and AOC 41; debris removal and consolidation or off-site 
transport at AOC 9, 11, 40, and SA 13; and wetlands restoration at AOCs 9, 11, and 40.  An 
evaluation of the on-site versus off-site disposal option was conducted and the findings were 
presented in the Remedy Selection Report. The remedy selection process indicated that 
disposal of the remedial debris in an on-site landfill to be built at the former golf course 
driving range on Patton Road was determined to be the “best value” alternative.  Construction 
of the DCL commenced in September 2000 and was completed in November 2002.  The 
Remedial Action Closure Report prepared by Shaw Environmental (formerly Stone & 
Webster, Inc. [SWETS]) in September 2003 was accepted, certifying that the DCL was 
constructed and capped in accordance with the ROD, and met the performance standards 
and/or response objectives in the ROD. 

All components of the ROD have been implemented.  Per the ROD, DCL contributor sites 
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EXECUTIVE SUMMARY (continued) 

AOC 9, 11 and 40 and SA 13 were subject to institutional controls and five-year site reviews 
“if unrestricted future use is not achievable or economical.”  All four of these sites 
subsequently achieved the ROD preliminary remediation goals (PRG) for unrestricted use and 
did not require institutional controls and five-year site reviews.  Contributor sites AOC 9, 
AOC 40 and SA 13 were transferred from the Army to MassDevelopment in March 2006. 
LUCs were incorporated into the quitclaim deed for parcels A2A (AOC 9), A8 (SA 13), and 
A4 (AOC 40) to prevent residential development of the properties.  Due to the LUCs placed in 
the quitclaim deed, these three contributor sites were then subject to five-year site reviews. 
The AOC 11 site is on property that is retained by the Army, however, the March 2007 
Addendum to the RPMP did not include this site since it is remediated to unrestricted use. 
Five-year reviews are not required for AOC 41 and SA 12 per the ROD because the remedial 
actions at these sites were considered non-CERCLA.  No IC violations were noted during the 
IC inspections and no contingency actions are required at this time.  Current remedial action 
activity consists of continued implementation of the components specified in the ROD: the 
long-term groundwater monitoring and landfill maintenance program at the Consolidation 
Landfill, annual reporting, ICs, and five-year site reviews.  These components enable 
continued assessment for compliance with performance standards and reporting of remedy 
progress. WHRP activities were conducted from 2004 to 2006 at the DCL sites which retain 
ICs (AOC 9, AOC 40 and SA 13).  The Habitat LTMP portion was discontinued due to its 
success and an “O&M phase” was conducted from 2007 to 2008. 

The remedy at the DCL and associated contribution sites (AOC 9 AOC 40, and SA 13) are 
protective of human health and the environment, and exposure pathways that could result in 
unacceptable risk are being controlled. Long-term protectiveness of the remedial action will be 
verified by groundwater monitoring at the DCL to assess potential leachate migration. 
Current monitoring data indicate that the remedy is functioning as required. 

AOC 50: AOC 50 is located on the northeastern boundary of the former Moore Army Airfield 
(MAAF), within the former Fort Devens North Post in Ayer, Massachusetts.  The AOC 50 
Source Area comprises less than 2 acres and includes Buildings 3803 (former parachute shop), 
3840 (former parachute shakeout tower), 3824 (gazebo), and 3801 (former 10th Special Forces 
airplane parachute simulations buildings) (Figure ES.10). Sources of groundwater 
contamination within AOC 50 include two World War II fueling systems, a drywell, and the 
former Drum Storage Area.  These sources are collectively referred to as the Source Area. 
Although these sources have been removed or decommissioned, groundwater underlying AOC 
50 contains elevated concentrations of chlorinated volatile organic compounds (CVOC); most 
notably tetrachloroethene (PCE) and its degradation products: TCE, cis-1,2-dichloroethene 
(cis-1,2-DCE) and vinyl chloride (VC).  The Southwest Plume extends from the Source Area 
approximately 3,000-ft downgradient to the Nashua River. 

In March 2004, a ROD was signed to select a remedy with the following components: an 
enhanced reductive dechlorination (ERD) program and in-well stripping (IWS) system, soil 
vapor extraction (SVE), long-term groundwater monitoring, ICs, a contingency plan, and five-
year reviews.  The remedy was implemented and ongoing monitoring data indicate that 
significant degradation of PCE is occurring at the site as a result of the implementation of the 
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EXECUTIVE SUMMARY (continued) 

ERD treatment remedy and operation of the IWS system.  Elevated concentrations of CVOCs 
continue to be detected in groundwater at AOC 50, however, significant decreases have been 
observed in the Source Area (Area 1) and throughout the Southwest Plume (Area 2, 3, 4, and 
5) since the implementation of the ERD treatment remedy.  Recommendations were made in 
March 2005 to increase ERD injection volumes.  These recommendations were accepted by 
the Base Realignment and Closure (BRAC) Cleanup Team (BCT) and implemented in June 
2005. 

In 2008, the Army, with concurrence of the BCT, amended the ERD treatment approach by 
transitioning from a monthly injection strategy to a semi-annual injection strategy and 
switching the ERD substrate from molasses to a longer lasting time-release substrate. 
Subsequent monitoring revealed that the new approach maintains remedy effectiveness and has 
further reduced the CVOC concentrations throughout the plume. As demonstrated in the latest 
Operations and Maintenance (O&M) and Monitoring Report (HGL, 2010), the remedy in 
place at AOC 50 is operating as designed and in accordance with the 23 year timeframe 
estimated during the remedial design.  The generation of secondary contamination through the 
solubilization of metals, primarily arsenic and manganese, within the reductive portions of the 
aquifer is an expected byproduct of the ERD remedy.  The solubilized metals are expected to 
attenuate once the ERD remedy is terminated and the aquifer reverts to an aerobic state. The 
secondary inorganic contaminants are not expected to affect overall remedy duration.  Upon 
achievement of Remedial Goals, the remedial action at AOC 50 is expected to allow 
unrestricted use and unlimited exposure to groundwater.  

Currently, there are no areas of non-compliance or deficiencies noted during this review that 
would make the remedial actions at AOC 50 non-compliant with the ROD, or sufficient to 
warrant a finding of not protective.  This finding is based upon a review of O&M and 
groundwater monitoring reports and other site reports that have been prepared since the 
signing of the ROD, a review of ARARs triggered by the remedial action, and the findings 
from the site inspection and interviews. 

The current remedial action as specified in the ROD and detailed in the O&M and monitoring 
reports should continue.  The monitoring component of the selected remedy allows for 
continued assessment for compliance with remedial goals established in the ROD and reporting 
of the remedial progress. Performance standards should continue to be followed and ongoing 
assessments of contaminant migration and evaluating site conditions that may affect the 
estimated remedial duration should continue.  The remedy at AOC 50 is expected to be 
protective upon completion, and in the interim, exposure pathways that could lead to 
unacceptable risk are being controlled.  Human health is currently not at risk at AOC 50 
because groundwater at the site is not a potable water source nor is it planned to be used as a 
potable water source. 
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EXECUTIVE SUMMARY (continued) 

FIVE-YEAR REVIEW SUMMARY FORM
 

SITE IDENTIFICATION 

Site name (from WasteLAN):Former Fort Devens 

EPA ID (from WasteLAN):MA7210025154 

Region: 1 State: MA City/County: Devens/Middlesex & Worcester 
SITE STATUS 

NPL Status:    √ Final Deleted     Other (specify) 

Remediation Status: √Under Construction      √ Operating     Complete 

Multiple OUs?√Yes     No Construction completion date: September 2014 

Has site been put into reuse? √Yes     No 
REVIEW STATUS 

Lead Agency: EPA     State     Tribe √ U.S. Army 

Author Name: U.S. Army Base Realignment and Closure (BRAC) Environmental Office, Devens, 
MA 

Review Period: 03/01/2010  to 08/31/2010 

Date(s) of Site Inspection:  03/30/2010 through 4/29/2010 (multiple sites) 
Type of Review: √Post SARA             Pre-SARA    NPL-Removal Only 
Non-NPL Remedial Action Site    NPL State/Tribe-lead 
Regional Discretion 

Review Number: 1 (First)     2 (Second) √3 (Third)   Other (Specify) 
Triggering Action: 
Actual RA On-Site Construction at OU# _  Actual RA Start at OU#__ 
Construction Completion                     √ Previous Five-Year Review Report 
Other (specify) 

Triggering Action Date (From WasteLAN): September 28, 2005 

Due date (five years after triggering action date): September 28, 2010 

ISSUES 

Barnum Road Maintenance Yards (AOCs 44 and 52): 

The remedial action is complete and annual groundwater monitoring has been completed as of 
the Final Remedial Action Report, September 2005.  The site is currently under construction 
and requires a post construction inspection and review of as-built construction plans to ensure 
the provisions identified in the ROD are in place. 

SHL Operable Unit (AOCs 4, 5, and 18): 

The ROD does not include ICs prohibiting groundwater use in the Impacted Area; the remedy 
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EXECUTIVE SUMMARY (continued) 

may not achieve the groundwater cleanup goals for arsenic; the ROD does not include specific 
Response Action Objective for the restoration of groundwater within the “Impacted Area”; 
and contaminated groundwater is discharging to Red Cove. 

AOC 57: 

No issues affecting remedy protectiveness were identified in the completion of this five-year 
review. 

AOC 43G and 43J: 

There are no issues that would make the remedial actions at AOCs 43G and 43J non-compliant 
with the ROD, or sufficient to warrant a finding of not protective. 

South Post Impact Area (AOCs 25, 26, 27, and 41-groundwater): 

This Five-Year Review for SPIA sites AOC 25, AOC 26, AOC 27, and AOC 41 indicates that 
no issues are present that currently prevent the “no action remedy” from being protective now 
or in the future. 

AOCs 32 and 43A: 

No issues affecting remedy protectiveness were identified in the completion of this five-year 
review. 

AOC 69W: 

No issues affecting remedy protectiveness were identified in the completion of this five-year 
review. 

Devens Consolidation Landfill: 

No issues affecting remedy protectiveness were identified in the completion of this five-year 
review. 

AOC 50: 

No issues affecting remedy protectiveness were identified in the completion of this five-year 
review. 

RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

Barnum Road Maintenance Yards (AOCs 44 and 52): 

A post-construction site inspection and review of as-built construction plans should be 
performed to evaluate if the final site configuration maintains the two foot surface soil cover 
over the existing subsurface soils as stipulated in the ROD and the drainage system effectively 
channels surface drainage from the site and into the retention basin constructed across Barnum 
Road. 
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EXECUTIVE SUMMARY (continued) 

SHL Operable Unit (AOCs 4, 5, and 18): 

Following completion of the SHL FFS, the Army will prepare a ROD ESD or a ROD 
Amendment that will formally specify the ICs that prohibit the use of groundwater within the 
Impacted Area. The Army will ensure that the ICs specified and already in place are sufficient 
such that no new private wells can be installed within or adjacent to the Impacted Area. 

Complete the SHL FFS to develop a remedial alternative that will effectively meet RAOs and 
cleanup goals established as part of an updated remedy that specifically addresses the current 
site conditions. Additionally, complete the SHL FFS to develop a remedial alternative that will 
effectively meet RAOs and cleanup goals established as part of an updated remedy that 
addresses the groundwater discharge to Red Cove. 

AOC 57: 

No recommendations or follow-up actions are required this five-year review. 

AOC 43G and 43J: 

43G 
No recommendations or follow-up actions are required this five-year review. 

43J 
If the pilot study evaluation currently in progress at AOC 43J indicates that sulfate addition is 
an effective and feasible augmentation to the intrinsic remediation remedy, the remediation 
timeframe should be reevaluated to determine if COCs will reach the ROD-projected clean up 
goal of complete remediation of the site by 2026.  If the pilot study meets both these 
requirements a full scale injection will be implemented following the approval of an ESD for 
the ROD.  MassDevelopment currently plans to issue a comprehensive report on the pilot 
study in 2011. 

SPIA: 

The current remedy is effective at meeting the site’s remedial objectives.  Therefore, it is 
recommended that the current monitoring actions implemented at SPIA be continued. 

An additional recommendation that does not affect the remedy’s protectiveness but will 
enhance the site’s LTM monitoring program is that the Army should install a new permanent 
monitoring well near downgradient well point 26WP-09-02. The permanent well will replace 
the well points as a sentry well for perchlorate monitoring. 

AOC 32 and 43A: 

The Army should use spring 2010 LTM event data and an evaluation of long-term trends (i.e., 
the continuance of existing trends or the emergence of new trends) to evaluate the need for a 
fall 2010 persulfate injection performance monitoring event. 
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EXECUTIVE SUMMARY (continued) 

AOC 69W: 

No recommendations or follow-up actions are required this five-year review. 

Devens Consolidation Landfill: 

This Five-Year Review indicates no issues are present at the DCL or any of its contributor 
sites subject to five-year reviews. 

AOC 50: 

The current remedy is effective at meeting the site’s remedial objectives.  Therefore, it is 
recommended that the current remedial actions implemented at AOC 50 be continued. A 
recommendation of this five-year review, although one that does not affect the remedy’s 
protectiveness but will enhance the site’s O&M and LTM monitoring program, is that the 
Army should revise the AOC 50 LTMP. The site conditions have changed since the remedy 
was implemented and the primary CVOC contaminants have degraded significantly within 
many portions of the treatment area.  The revised monitoring network should place additional 
focus on areas where metals mobilization is well established and at areas where CVOC 
degradation is lagging relative to the more degraded areas of the plume. Solubilized metals, 
particularly arsenic and manganese, prevalent throughout the IRZs in all treatment areas may 
require more focused monitoring to confirm their attenuation within aerobic portions of the 
aquifer. Proposed revisions to the existing LTM monitoring program will be included in the 
LTMP revision. 

PROTECTIVENESS STATEMENT 

Barnum Road Maintenance Yards (AOCs 44 and 52): 

The remedy at AOCs 44 and 52 is protective of human health and the environment and 
exposure pathways that could result in unacceptable risks are being controlled. 

SHL Operable Unit (AOCs 4, 5, and 18): 

The SHL remedy is considered protective in the short-term, because there is no evidence of 
current exposure.  However, in order for the remedy to remain protective in the long-term, an 
updated SHL remedy must incorporate ICs that restrict the installation of private drinking 
water wells throughout the “Impacted Area” and effectively meet RAOs developed under the 
SHL FFS to address both groundwater restoration within the “Impacted Area” and 
groundwater discharging to Plow Shop Pond. 

AOC 57: 

The remedy at AOC 57 is protective of human health and the environment.  Exposure 
pathways that could result in unacceptable risks are being controlled. 
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EXECUTIVE SUMMARY (continued) 

AOC 43G and 43J: 

43G 

The remedy at AOC 43G is protective of human health and the environment, and exposure 
pathways that could result in unacceptable risks are being controlled. 

43J 

The remedy at AOC 43J is currently protective of human health and the environment and 
exposure pathways that could result in unacceptable risks are being controlled. 

South Post Impact Area (AOCs 25, 26, 27, and 41-groundwater): 

The “No Action” remedy at AOCs 25, 26, 27, and 41 is protective of human health and the 
environment and exposure pathways that could result in unacceptable risks are being 
controlled. 

AOCs 32 and 43A: 

The remedy at AOCs 32 and AOC 43A is protective of human health and the environment. 
Exposure pathways that could result in unacceptable risks are being controlled. 

AOC 69W: 

The remedy at AOC 69W is protective of human health and the environment and exposure 
pathways that could result in unacceptable risk are being controlled. 

Devens Consolidation Landfill: 

The remedies at DCL contribution sites AOCs 9, 40, and SA 13are protective of human health 
and the environment, and exposure pathways that could result in unacceptable risk are being 
controlled. 

AOC 50: 

The remedy at AOC 50 is protective of human health and environment.  Exposure pathways 
that could result in unacceptable risks are being controlled. The remedial actions at AOC 50 
are expected to allow unrestricted use and unlimited exposure following achievement of 
groundwater remediation goals. 
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2010
 
FIVE-YEAR REVIEW REPORT
 

FOR
 
FORMER FORT DEVENS ARMY INSTALLATION
 

DEVENS, MASSACHUSETTS
 

1.0 INTRODUCTION 

HydroGeoLogic, Inc. (HGL) has prepared this comprehensive Five-Year Review of the 
remedial actions for Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) sites at the former Fort Devens Army Installation (Fort Devens).  This 
review, completed in accordance with the U.S. Environmental Protection Agency (USEPA) 
Comprehensive Five-Year Review Guidance, dated June 2001, was performed from January 
2010 through May 2010; and covers long-term monitoring (LTM) activities from January 
2005 through December 2009. 

Section 121(c) of CERCLA, as amended, and Section 300.430(f)(4)(ii) of the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP) require that periodic (at least once 
every five years) reviews be conducted for sites where hazardous substances, pollutants, or 
contaminants remain at the site above levels that allow for unlimited use or unrestricted 
exposure following the completion of all remedial actions for the site. As stated in the NCP, 
statutory five-year reviews are required no less than every five years after the initiation of the 
remedial action. 

1.1 PURPOSE OF THE REVIEW 

This report documents the methods, findings, and conclusions of the CERCLA five-year 
review conducted by the U.S. Army Corps of Engineers (USACE)–New England District 
(NAE), at Fort Devens, Devens, Massachusetts. As stated in the Executive Summary, the 
purpose of the five-year review is to determine whether the remedy at a site is protective of 
human health and the environment.  In addition, five-year review reports identify deficiencies, 
if any, found during the review, and identify recommendations to address them. 

This review is required by statute and policy, and is being implemented consistent with 
CERCLA and the NCP.  This comprehensive review was performed at Fort Devens, where 
several CERCLA Records of Decision (ROD) have been executed. 

Five-year reviews should be conducted by statute if both of the following conditions are true: 

•	 Upon completion of the remedial action, hazardous substances, pollutants, or 
contaminants will remain on site; and 

•	 The ROD for the site was signed on or after October 17, 1986 [the effective date of the 
Superfund Amendment and Reauthorization Act (SARA)] and the removal action was 
selected under CERCLA Section 121. 
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HGL—2010 Five-Year Review Report—Former Fort Devens Army Installation, Devens, Massachusetts 

The Statute Review sites addressed under this five-year review include: 

•	 Barnum Road Maintenance Yards (Area of Contamination [AOC] 44 and 52); 

•	 Shepley’s Hill Landfill (SHL) (AOCs 4, 5, and 18); 

•	 AOC 57; 

•	 South Post Impact Area (SPIA), (AOCs 25, 26, 27, and 41 – groundwater); 

•	 AOC 69W; and 

•	 Devens Consolidation Landfill (DCL) (AOCs 9, 40, and SA 13). 

Five-year reviews should be conducted as a matter of policy for the following types of actions: 

•	 A pre-or post-SARA remedial action that, upon completion, will not leave hazardous 
substances, pollutants on site above levels that allow for unlimited use and unrestricted 
exposure, but requires five or more years to complete; 

•	 A pre-SARA remedial action that leaves hazardous substances, pollutants, or 
contaminants on site above levels that allow for unlimited use and unrestricted 
exposure; and 

•	 A removal-only site on the National Priorities List (NPL) where a removal action 
leaves hazardous substances, pollutants, or contaminants on site above levels that allow 
for unlimited use and unrestricted exposure and where no remedial action has or will 
take place. 

The Policy Review sites addressed under this five-year review include: 

•	 AOCs 43G and 43J; 

•	 AOCs 32 and 43A; and 

•	 AOC 50. 

1.2 BACKGROUND 

Fort Devens is located approximately 35 miles west of Boston, Massachusetts.  Fort Devens 
consists of approximately 9,280 acres divided into North, Main and South Posts.  The South 
Post is approximately 4,800 acres, and the North and Main Post make up the remaining 4,480 
acres.  The facility is located in the towns of Devens, Ayer, Shirley, Lancaster and Harvard. 
Massachusetts.  Highway 2 divides the South Post from the Main Post. The Nashua River 
trends through the North, Main and South Posts. The area surrounding Devens is largely 
rural residential property. 

In 1991, the U.S. Army (Army) and the USEPA signed a Federal Facility Agreement (FFA) 
under Section 120 of CERCLA for environmental investigations and remedial actions at Fort 
Devens.  The agreement required that Site Investigations (SI) be undertaken at each Study 
Area (SA) to verify whether a release or potential release of contaminants existed and to 
determine whether further investigations or response actions would be required. 
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HGL—2010 Five-Year Review Report—Former Fort Devens Army Installation, Devens, Massachusetts 

In 1981, Fort Devens applied for a Resource Conservation and Recovery Act (RCRA) Part B 
Permit for its hazardous waste storage facility.  The submission included a list of Solid Waste 
Management Units that showed potential for the release of hazardous substances to the 
environment.  Under the FFA between the Army and the USEPA, these potential areas of 
contamination are referred to as SAs.  A SA includes field activities with site characterization. 
These may include physical and chemical monitoring; however, an AOC is defined as an area 
where releases of hazardous substances may have occurred or a location where there has been 
a release or threat of release of a hazardous substance, pollutant, or contaminant. 

Argonne National Laboratory’s Environmental Assessment and Information Sciences Division 
completed an environmental assessment in November 1988, as part of the environmental 
restoration of Fort Devens.  The objective of the assessment was to characterize on-site 
contamination and provide recommendations for potential response actions.  Fort Devens was 
placed on the NPL, effective December 1989. 

The results of this assessment are reported in the Master Environmental Plan for Fort Devens, 
Massachusetts (Biang et al., 1992).  This plan summarizes preliminary assessment activities 
and provides a historical summary of the installation, discusses the geologic and hydrologic 
setting, discusses the nature and extent of contamination, and proposes response actions. 

In 1991, Fort Devens was identified for closure by July 1997 under Public Law 101-510, the 
Defense Base Realignment and Closure (BRAC) Act of 1990.  This resulted in accelerated 
schedules for the environmental investigations at Fort Devens.  Since 1991, the U.S. Army 
Environmental Center (USAEC) and the USACE have tasked Army contractors to perform 
SIs, Remedial Investigations (RI), Feasibility Studies (FS) and other CERCLA related 
activities for the sites addressed in this report. To a significant extent, this Five-Year Review 
draws on information collected during the previous activities performed by Army contractors. 
Previous reports generated by prior activities, containing information used during the Five-
Year Review, are referenced in this report. 

1.3 COMMUNITY PARTICIPATION 

In February 1992, the Army released a Community Relations Plan that outlined a program to 
address community concerns and keep citizens informed about, and involved in, remedial 
activities at Fort Devens.  As part of this plan, the Army established a Technical Review 
Committee (TRC) in early 1992.  The TRC, as required by SARA Section 211 and Army 
Regulation 200-1, included representatives from USEPA, USAEC, Fort Devens, 
Massachusetts Department of Environmental Protection (MassDEP), local officials, and the 
community.  Until January 1994, when it was replaced by the Restoration Advisory Board 
(RAB), the TRC generally met quarterly to review and provide technical comments on 
schedules, work plans, work products, and proposed activities for the SAs and AOCs at Fort 
Devens.  The RI, FS, Explanation of Significant Differences (ESD) and Proposed Plan (PP) 
reports, and other related support documents have been submitted to the RAB for their review 
and comment. 
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The Army, as part of its commitment to involve the affected communities, forms a RAB when 
an installation closure involves transfer of property to community.  The Fort Devens RAB was 
formed in February 1994 to add members of the Citizen’s Advisory Committee (CAC) to the 
TRC.  The CAC had been established previously to address Massachusetts Environmental 
Policy Act/Environmental Assessment issues concerning the reuse of property at Fort Devens. 
The RAB consists of representatives from the Army, USEPA Region I, MassDEP, local 
governments and citizens of local communities. 

The Army has held regular and frequent informal meetings, performed presentations, issued 
fact sheets and press releases, and held public meetings to keep the community and other 
interested parties informed of activities at Devens.  Currently, the RAB meets quarterly, or 
more if needed.  The RAB members provide advice to the installation and regulatory agency 
on Fort Devens cleanup programs.  Specific responsibilities include: 

• Addressing cleanup issues such as land use and cleanup goals; 

• Reviewing plans and documents; 

• Identifying proposed requirements and priorities; and 

• Conducting regular meetings that are open to the public. 

At the June 24, 2010, RAB meeting, the USACE announced the commencement of this Five-
Year Review 

A newspaper display advertisement announcing that USACE was conducting the Five-Year 
Review and welcoming public participation was published in two local newspapers and one 
regional paper in May 2010.  Another advertisement will announce the availability of the final 
report and where to obtain the report, including its placement at the local information 
repository, Ayer Public Library. 

In addition to informing the community of the Five-Year Review through the public RAB 
meeting and newspaper publications, an 800-number was designated for public inquiries.  The 
messaging system allowed thirty-five business days, from May 17, 2010 through July 6, 2010, 
for public comment or questions in regards to the review.  There were no inquiries in the 
designated mailbox during that time-frame.  

Copies of the applicable community participation information are included in Appendix J of 
this Five-Year Review Report. 

1.4 NEXT REVIEW 

This is the third comprehensive Five-Year Review that has been performed for AOCs at the 
Former Fort Devens; however, this is the second Five-Year Review for AOC 50, AOC 57, 
and the DCL and the fourth Five-Year Review for SHL.  The next review will be performed 
within five years of the completion of this Five-Year Review Report.  The completion date is 
the date on which USEPA issues its letter to the Army either concurring with report’s findings 
or documenting reasons for non-concurrence. 
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2.0	 BARNUM ROAD MAINTENANCE YARDS (AOCS 44 AND 52) 
STATUTORY FIVE-YEAR SITE REVIEW 

2.1	 SITE CHRONOLOGY 

Table 2.1
 
Chronology of Events
 

Barnum Road Maintenance Yards (AOCs 44 and 52)
 

Event Date 
Motor vehicle gasoline (MOGAS)(20 gallons) released at Cannibalization Yard [4 
cubic yards (cy) contaminated soil removed] 

April 1985 

Exploratory test pits for spill containment basin in the Table of Distribution and 
Allowances (TDA) Maintenance Yards; petroleum contaminated soil detected (0-12 
inches depth) 

July 1991 

Contaminated soil removed from TDA Maintenance Yard during spill containment 
basin construction 

December 1991 

Waste oil underground storage tank (UST) removed at Cannibalization Yard (120 
cy of contaminated soil removed) 

May 1992 
July 1992 

SI completed April 1993 
SSI completed, SAs designated as AOCs June 1993 
FS issued January 1994 
ROD signature and Remedial Design issued March 1995 
Remedial actions August 1995 – April 1996 

Groundwater Monitoring Plan issued April 1998 
Round 1 Annual Groundwater Sampling Report issued October 1998 
Round 2 Annual Groundwater Sampling Report issued with recommendations to 
discontinue groundwater sampling 

October 1999 

First Five-Year Review September 2000 
Round 3 Groundwater Sampling Report April 2004 
Draft Remedial Action Report issued May 2004 
Second Five-Year Review September 2005 
Final Remedial Action Report September 2005 
Real Property Master Plan Long Range Component - Addendum September 2007 
Devens RFTA MMRP Site Inspection May 2008 
Environmental Protection Plan AFRC Fort Devens April 2009 
AFRC construction activities begin April 2009 

2.2	 BACKGROUND 

The Barnum Road Maintenance Yards (AOCs 44 and 52) are former Army vehicle storage and 
maintenance yards located within the former Fort Devens.  These sites were combined 
administratively under one ROD because of their proximity and similar petroleum releases. 
The sites are situated in the northeast corner of the former Main Post on Barnum Road, 
approximately ½ mile southwest of the former Barnum Road Gate.  The total area of the 
Barnum Road Maintenance Yards is approximately 8.8 acres (Figure 2.1).  The Maintenance 
Yards are bordered to the north by Massachusetts Army National Guard (MANG) property, 
which is used for similar vehicle storage activities as the Barnum Road Maintenance Yards. 
Boston and Maine Railroad property and Barnum Road border the site to the west and east, 
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respectively.  Building 3713 (now demolished), was part of the maintenance yards 
infrastructure and was located adjacent to the south end of the yards. Through early 2009, the 
Maintenance Yards were fenced, paved, and were used for military vehicle parking. The site 
is presently undergoing reconstruction to be used by as an Armed Forces Reserve Center 
(AFRC). All traces of the former maintenance yards have been obliterated by the 
reconstruction activities.  The ongoing construction activities include building demolition and 
construction of an AFRC building, maintenance shops, a multi-purpose classroom building, 
and a new parking area. Site reconstruction was initiated in March 2009 and the projected 
completion date is mid-2011. 

Pre-reconstruction Background 
Prior to base closure, AOC 44 was known as the Cannibalization Yard.  It was an area where 
vehicles were stored before being dismantled for usable parts.  AOC 52 was a maintenance 
yard where vehicles were stored awaiting repairs.  AOC 52 was historically known as the 
TDA Maintenance Yard.  Northwest of the Cannibalization Yard was a separately fenced 
vehicle storage yard known as the Regional Training Site Yard.  An area that was fenced off 
southeast of the main portion of the TDA Maintenance Yard was known as K-Yard.  All four 
of these yards had a long and continuing history of vehicle storage; hence at the direction of 
the Army, they were all included as AOCs 44 and 52 and combined as one operable unit. 
They are referred to collectively in the ROD and this Five-Year Review as the Maintenance 
Yards. 

The groundwater in the aquifer underlying the Maintenance Yards has been assigned to Class 
1 under Commonwealth of Massachusetts regulations.  Class 1 consists of groundwater that is 
designated as a source of potable water supply.  Based on a 1992 SI water level survey, 
inferred groundwater flow from the Maintenance Yards is northeast toward Grove Pond.  The 
town of Ayer currently owns and maintains two water supply wells within 150 feet (ft) of the 
south side of Grove Pond and approximately ½ mile from the yards.  There is no evidence 
that contamination found in the Maintenance Yards has or is affecting groundwater quality. 

The soils of the site have been exposed to possible vehicle crankcase releases over a long 
duration. Gasoline, motor oil, and other automotive fluids have also likely been released 
during vehicle dismantling operations in the Cannibalization Yard.  Individual releases were 
not likely to have been of significant volume, but numerous releases during the period in 
which the yard was used account for the soil contamination problem.  The only recorded 
significant vehicle release was an estimated 20 gallons of MOGAS and hydraulic fluid released 
near the center of the Cannibalization Yard in 1985 during the cannibalization process. 
Approximately 4 cy of visibly contaminated soils were excavated immediately and 
containerized by Army personnel. 

In July 1991, exploratory test pits were excavated for construction of a concrete spill-
containment basin in the southeast corner of the TDA Maintenance Yard. The test pits 
revealed zones of petroleum-contaminated soil below the surface.  In November and December 
1991, the 100 by 160-foot proposed spill-containment basin area was excavated to begin 
construction.  Excavation continued until field screening and visual observation indicated that 
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contaminated soils had been removed.  The contaminated layer was present from the ground 
surface to 12 inches below ground surface (bgs).  The contaminated soil was believed to be 
asphalt treated, gravel road base.  Field screening of soil samples collected from the proposed 
basin’s subgrade at the bottom of the excavation indicated total petroleum hydrocarbon (TPH) 
compounds concentrations ranging from non-detect to 7 parts per million  (ppm). 

A 1,000-gallon UST formerly used to store waste oil was removed from the Cannibalization 
Yard in May 1992.  Laboratory analysis of soil samples detected TPH compound 
concentrations of 17,600 ppm and 9,780 ppm.  After over-excavation of the tank site in July 
1992, residual soil TPH compound concentrations ranged up to 2,740 ppm at the limits of the 
excavation.  In total, an estimated 120 cy of contaminated soil was removed from the waste oil 
storage tank area and shipped to an off-site facility. 

2.3 REMEDIAL ACTIONS 

The following is a summary of the remedial action selected for the AOCs 44 and 52 sites: 

A ROD was signed in March 1995 documenting asphalt batching as the final selected remedy 
for cleanup of contaminated surface soils and soils associated with two known releases at 
AOCs 44 and 52 (USAEC, 1995).  Remedial Action Objectives (RAO) for the selected 
cleanup remedy at AOCs 44 and 52 include: 

•	 Minimize direct contact/ingestion and inhalation with Maintenance Yards surface soils, 
which are estimated to contain contaminants exceeding the USEPA Superfund target 
range of one in 1.0 x 10-4 to one in 1.0 x 10-6 (excess cancer risks for carcinogens). 

•	 Reduce off site run off of contaminants that may result in concentrations in excess of 
Ambient Surface Water Quality standards and background concentrations in 
sediments. 

•	 Reduce or contain the source of contamination to minimize potential migration of 
contaminants of concern (COC), which may result in groundwater concentrations in 
excess of the federal drinking water maximum contaminant levels (MCL). 

2.3.1 Selected Remedy 

Per the 1995 ROD, the selected remedy at AOCs 44 and 52 addressed long-term worker 
exposure to contaminated surface soil, the principal known threat at the Maintenance Yards, 
and two known release areas (a reported release of MOGAS and leakage from a former waste 
oil UST, herein referred to as the hot spot areas).  The selected remedial alternative relied on 
cold mix asphalt batching soils to control site risks.  The following were the major components 
of the remedy. 

• Excavate surface soil (top 2 ft across the site); 

• Excavate the two hot spot areas; 

• Stockpile soils for sampling and analysis; 
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•	 Cold mix asphalt batch soils exceeding site cleanup levels of 7 ppm (average) total 
carcinogenic polynuclear aromatic hydrocarbons (PAH) and 500 ppm TPH 
compounds; 

•	 Backfill excavations with uncontaminated stockpiled soil and then place the asphalt 
batched material; 

•	 Apply a pavement-wearing course for vehicle-parking surface; 

•	 Expand the existing stormwater collection system; 

•	 Perform groundwater monitoring; and 

•	 As a precautionary measure, institute the following institutional controls (IC) deed 
restrictions: 

1) Prohibit residential development/use of the Maintenance Yards; 

2) Minimize the possibility of long-term (working lifetime) exposure to subsurface 
soils; and 

3) Require management of soils resulting from construction related activities. 

2.3.2 Remedy Components Specified by the ROD 

The ROD components are described below based on information presented in the ROD.  The 
remedial components are complete and were implemented between 1995 and 1996. 
Groundwater monitoring was conducted between 1993 and 2003.  No additional remedial 
actions or soil/groundwater sampling was performed during this Five-Year Review period. 
Details of the implementation of the remedy components are presented in Section 2.3.3.  The 
following is a summary of the remedy components as specified in the ROD: 

Excavate Surface Soils 
Prior to implementation of the remedial design, pre-design test pits would be excavated to 
predict the typical soil characteristics (color, texture, and presence of pavement) and layers 
containing carcinogenic PAHs that may be encountered when the top 2 ft of soil is removed 
during remediation. This preview allowed for optimization of soil excavation and handling 
activities during the remedial action, improved estimates on the volume of soils that would 
require treatment, and yielded soil gradation data for the asphalt batching design. 

Excavated Hot Spot Areas 
Trench explorations are required to delineate hot spots near boring 44B-96-10X (potential 
MOGAS spill area), boring 44B-92-06X and the waste oil UST.  Headspace and non-
dispersive infrared spectroscopy screening should be performed on sidewalls and/or bottom of 
trench (if staining was not evident).  Hot spots were to be fully excavated to the approximate 
dimensions as determined by the trench screening and excavation continued until laboratory 
analysis revealed concentrations of less than 500 ppm TPH compounds.  All other hot spot 
areas observed during the excavation of the surface soils would also be excavated, segregated, 
stockpiled, and sampled in a similar manner. 
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Stockpiling, Sampling, and Analysis 
The ROD specified that soils excavated from hot spot areas be placed on, and covered with a 
minimum 8-mil polyethylene tarp to prevent mixing of TPH contaminated soils with clean 
soils.  Sample collection and analysis would be performed at the rate of one sample for every 
100 cy of soil to determine if the excavated soil could be reused at the site without treatment. 
Stockpiled soils would be sampled for TPH compounds and the following carcinogenic PAHs: 

• Benzo(a)anthracene, 
• Benzo(b)fluoranthene, 
• Benzo(k)fluoranthene, 
• Chrysene, 
• Dibenzo(a,h)anthracene, and 
• Indeno(1,2,3-cd)pyrene. 

Asphalt Batch Soils Exceeding Site Cleanup Levels 
Stockpiled soils with contaminants exceeding an average carcinogenic PAH concentration of 7 
ppm and 500 ppm TPH compounds would be cold mix asphalt batched on site.  Asphalt 
batching site soils would immobilize the contaminants exceeding cleanup levels present in the 
top 2 ft of soil, thus minimizing direct contact/ingestion of the contaminated soils. 

Backfill Excavations 
Excavations would be backfilled with “clean” stockpiled soil and the asphalt batches.  Site soil 
was classified as “clean” if it met the cleanup criterion of 500 ppm for TPH compounds and 
the risk-based criterion of 7 ppm (average) for total carcinogenic PAHs.  This soil would be 
used to refill a portion of the excavated areas at the Maintenance Yards.  The asphalt-batched 
material would be spread out and rolled to the thickness and contours to be detailed in the final 
design and would serve as the sub-base or base course for the paved parking lot. 

Expand the Existing Storm Water Collection System 
Construction of the paved parking lot at the Maintenance Yards would increase the amount of 
stormwater runoff during rain events.  Therefore, the selected remedy included expansion of 
the existing storm water collection system, including: installation of additional collection 
basins, additional storm water piping, and oil and grease traps, as required.  Additionally, 
potential effects on wetlands at storm water outfalls were to be investigated and, as needed, 
minimized by construction of detention basins and flow reducers. 

Apply a Pavement Wearing Course 
The Army chose to add a pavement wearing course for a vehicle parking surface over the 
asphalt batched material as an ancillary component.  A pavement wearing course is a topcoat 
of pavement that is placed over the pavement base course to provide a smooth, durable surface 
in high traffic areas.  A pavement wearing course placed over the batched material was not a 
required remedial component for the selected remedy. 

Perform Groundwater Monitoring 
The objective of groundwater monitoring was to provide assurance to the public and 
regulatory agencies that the groundwater in the aquifer underlying the facility remains 
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unaffected by past Maintenance Yard activities and that it has not been adversely affected by 
remedial activities. Sampling and analysis of groundwater was performed through 2003. 
Groundwater monitoring was discontinued after 2003 due to no exceedance of COCs. 

Institute Deed Restrictions
 
The ROD stipulated that, as a precautionary measure, ICs in the form of deed restrictions
 
would be implemented to prevent circumstances that may result in risk of harm to health,
 
safety, public welfare or the environment.  These restrictions included the following:
 

1)	 No residential development/use of the Maintenance Yards would be permitted.  The 
quantitative risk evaluation and established cleanup level assume the property should 
remain zoned for commercial/industrial use. 

2)	 Removal of the 2 ft cover or an asphalt barrier from the Maintenance Yards will be 
prohibited to prevent exposure to subsurface soils (2 ft to 5 ft level).  This deed 
restriction will be implemented as a precautionary measure to minimize the possibility 
of long-term (working lifetime) exposure to subsurface soils.  This restriction does not 
apply to excavations undertaken in connection with construction of building or other 
structures, utilities, infrastructures or any other construction related purpose where the 
cover is penetrated and/or temporarily removed and protection from long-term 
exposure to subsurface soil is not jeopardized.  To comply with this deed restriction, 
the 2 ft layer of cover material (which may consist of one or a combination of the 
following: “clean” site soil used as backfill, asphalt batched material, off-site 
soils/aggregate and bituminous paving) should remain over the subsurface soil (existing 
2 to 5 ft soil level) to minimize direct contact/ingestion to the present subsurface soils. 
The continuity of the paved surface need not be maintained providing the cover 
thickness of 2 ft is provided.  As an alternative, a continuous and maintained paved 
surface, which would prevent exposure to subsurface soils, could be substituted for the 
2 ft thick cover. 

This restriction would not apply to excavation and use that is within the scope of any 
response action.  The deed restriction may be nullified, as approved by the regulatory 
agencies, should there be future evidence showing that contaminant concentrations 
within the 2 to 5 ft soil zone are below site surface soil cleanup levels. 

3)	 Excavation below 2 ft at the Maintenance Yards, subsequent to completion of the 
remedial action established in the ROD, would require: 

a)	 Development and implementation of a Health and Safety Plan (HASP) for the 
work area; and 

b)	 Development and implementation of a Sampling and Analysis Plan (SAP) for 
management of the excavated soils in accordance with the following: 

i) Where reuse of soil within the Maintenance Yards is intended, sampling 
and analysis of stockpiled soils excavated below 2 ft would follow 
criteria detailed in the ROD for hot spot area soils.  Soils with 
contaminants exceeding the 500 ppm cleanup level for TPH 
compounds will be treated in a manner consistent with the ROD.  Soils 
with contamination below the established cleanup level may be 
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returned to the excavation.  Soil excavated from below 2 ft that would 
be replaced to less than 2 ft (as surface soil) must also be sampled, 
analyzed and if required, treated for carcinogenic PAH contaminants 
as detailed in the ROD. 

ii) Where reuse of soil outside the Maintenance Yards is intended, 
sampling/analysis and action levels for stockpiled soils excavated 
below 2 ft will follow criteria governed by regulations or policies in 
effect for the final disposal area. 

If property transfer occurs in the future, ICs will be incorporated into the property deed or 
other instrument of property transfer.  Until that time, the Installation Master Plan (IMP) 
(R&K Engineering, 1999) would cover IC restrictions.  The IMP has since been updated with 
an addendum in 2007. 

2.3.3 Remedy Implementation 

Remedy implementation consisted of completion of a remedial design and the remedial action, 
performing groundwater monitoring, and enforcing ICs.  Remedial construction was 
completed by April 1996.  The Remedial Action Completion Report was issued on June 1996 
(Weston, 1996).  Implementation of the remedy is described below. 

2.3.3.1 Design 

The design was performed by ABB Environmental Services, Inc. (ABB-ES), presently 
MACTEC Engineering and Consulting, under contract with the USACE, and was documented 
through submission of several interim deliverables.  Pre-design field activities commenced 
July 1994 in anticipation that the ROD would be signed prior to completion of the remedial 
design.  Pre-design field activities consisted of excavating test pits, evaluating the existing 
storm water system and performing a site topographic survey. 

2.3.3.2 Remedial Actions 

Construction commenced on August 1995 and entailed excavating and sampling of over 
30,000 cy of surface soils from the top 2 ft of the site to segregate and treat soils exceeding the 
cleanup level of 7 ppm for carcinogenic PAH and 500 ppm for TPH.  During the excavation, 
a total of three hot spots were excavated below the 2 ft surface soil depth. These areas 
included the suspected batch contaminated sub-base soil at the UST over-excavated area and 
the MOGAS spill area.  Sampling of soils from in situ and stockpiles from these areas 
revealed that TPH concentrations were below the site cleanup level of 500 ppm. 

Treatment was performed by cold mix asphalt batching 11,800 cy of contaminated soils and 
then backfilling/compacting both the uncontaminated excavated soils and the asphalt batched 
material as a sub-base material in the excavation.  The top 9 inches of backfilled material 
consisted of batched material and the bottom 15 inches consisted of uncontaminated backfill 
soil.  Four inches of bituminous pavement was placed over this sub-base material to complete 
a pavement wearing course for Army vehicle parking. 
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In addition to the excavation and soil treatment, a drainage system was installed throughout the 
Maintenance Yards to collect stormwater from the newly paved surface. A detention pond 
was constructed to store accumulated rainfall and minimize flow at the outfall at Cold Spring 
Brook during heavy storm events.  In addition, an oil/water separator was installed within the 
storm drain system.  The detention pond was constructed in the area of a suspected acid 
leaching pit associated with the TDA Building, SA 38D. The leaching pit was not located 
during construction activities.  Remedial construction was completed by April 1996. 

It should be noted that the recent construction activities removed the pavement and the oil 
water separator.  The drainage system was modified to be compatible with the new site lay
out.  Figure 2.2 shows the new site lay-out relative to the previous Maintenance Yards 
configuration.  The detention pond located southeast of Barnum Road was not modified. The 
construction activities were performed in accordance with an Environment Protection Plan 
(EPP) for the AFRC reconstruction to meet the requirements of the ROD for remedy 
protectiveness during construction and to and ensure the remedy maintained its intended 
protectiveness after construction activities were complete (GeoInsight, Inc., 2009). 

2.3.3.3 Groundwater Sampling 

The objective of the groundwater monitoring required by the ROD was to provide assurance to 
the public and regulatory agencies that the groundwater in the aquifer underlying the facility 
remains unaffected by past Maintenance Yard activities and that it has not been adversely 
affected by remedial activities. 

The need to investigate groundwater directly downgradient of the former waste oil tank and 
MOGAS spill was discussed during a draft FS review meeting held at Fort Devens on May 5, 
1993 (ROD, Barnum Road Maintenance Yards, ABB-ES, 1995a).  During the meeting, it was 
suggested that the existing monitoring wells located in and around AOCs 44 and 52 might not 
be positioned to readily detect the full impact of the UST and spill contamination sources on 
groundwater. In response, the Army installed two monitoring wells positioned to readily 
detect the full impact of the tank and spill contamination sources on the groundwater.  The two 
monitoring wells, G3M-93-10X and G3M-93-11X, were installed at the edge of the 
Cannibalization Yard. G3M-93-10X was located approximately 50 ft downgradient of the 
former tank area and G3M-93-11Xwas located approximately 50 ft downgradient of the 
MOGAS spill area.  The former monitoring well locations are shown on Figure 2.3. 

Two rounds of samples were collected from wells G3M-93-10X and G3M-93-11X and 
analyzed for volatile organic compounds (VOC), semi-volatile organic compound (SVOC), 
TPH, and inorganics.  Results from Round 1 (June 1991) showed no detections of TPH 
(quantization limit of 178 micrograms per liter [µg/L]) or VOCs.  In Round 2 (September 
1993), trace concentrations of toluene (2.6 µg/L and 1.25 µg/L in G3M-93-10X and -11X, 
respectively) and tetrachloroethene (PCE) (2.6 µg/L G3M-93-10X) were detected in the 
groundwater.  Concentrations for these analytes were below state and federal drinking water 
MCLs and below MCP GW-1 standards.  The only detected SVOC was bis(2
ethylhexyl)phthalate, a suspected laboratory contaminant, at 22 µg/L in the Round 1 sample 
from G3M-93-10X.  The fact that no significant contamination was detected supported the 
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conclusion that surface soil contaminants at the Cannibalization Yard had not affected the 
aquifer and indicated that the waste oil UST and the MOGAS spill were not significant 
contributors to groundwater contamination.  Based on these results, the ROD did not require 
installation of additional monitoring wells. 

The SAP for groundwater LTM required by the ROD was issued in April 1998 (Weston, 
1998a). This plan specified that annual sampling would be performed at three existing 
monitoring wells G3M-92-04X, G3M-92-05X, and MNG-1, for two years.  These wells were 
located within the maintenance yard fence at the downgradient edge of the maintenance yards 
(G3M-92-04X), downgradient and outside the maintenance yard fence (MNG-1), and cross-
gradient of the maintenance yards (G3M-92-05X).  Monitoring well MHG-1, located on 
MANG property north of the Maintenance Yards, could not be located during sampling rounds 
and was likely destroyed during previous construction activities. 

The first annual round of samples was collected at monitoring wells G3M-92-04X and G3M
92-05X in May 1998, and no concentrations of extractable petroleum hydrocarbons (EPH), 
volatile petroleum hydrocarbons (VPH) or lead were detected above MCP Method 1 GW-1 
Standards.  The analytical results were presented in the 1998 Annual Groundwater Sampling 
Report along with recommendation to discontinue monitoring if the 1999 sampling showed 
similar results (Weston, 1998b).  The second annual round of sampling was completed in June 
1999 with no reported exceedances of MCP GW-1 standards.  Because 2 years of monitoring 
had been completed as planned and there were no exceedances of the standards, the 1999 
Annual Groundwater Sampling Report recommended that groundwater monitoring be 
discontinued (Weston, 1999). 

In response to the recommendations of the sampling reports, USEPA provided a letter of 
concurrence to the Army agreeing that groundwater monitoring was no longer needed at the 
site.  USEPA stated that one more round of sampling would satisfy the ROD requirement that 
sampling be performed “…for a period of five years upon commencement of remedial 
activities” (USEPA, 1999). MassDEP questioned the recommendation to discontinue sampling 
and the matter was discussed at a BRAC Cleanup Team (BCT) meeting in April 2000. 
Meeting minutes indicate brief discussion with the outcome that the need for additional 
sampling was left to the discretion of the Army.  The decision to terminate sampling was 
documented in the First Five-Year Review (HLA, 2000). 

Subsequently, a third round of groundwater monitoring was performed in December 2003 to 
verify that the aquifer remained unaffected.  Some PAHs were detected in the groundwater 
samples but all reported detections were below MCP GW-1 standards.  This final round was 
completed more than five years after issuance of the Groundwater SAP and more than eight 
years after commencement of remedial activities.  The requirements of both the SAP and ROD 
for the duration of groundwater monitoring were thereby satisfied. No additional groundwater 
sampling has been performed after the December 2003 event. 

Analytical summary tables are provided in Appendix A of this report. 
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2.3.3.4 Institutional Controls 

The ROD required implementation of ICs as a precautionary measure to prevent exposure to 
subsurface soils and possible long-term exposure to site workers.  The ICs are described in 
Section 2.3.2 of this report. 

There are no current or future plans for transfer of property from Army ownership at this 
time.  The Real Property Master Plan (RPMP), Long Term Component, currently defines the 
ICs.  If property transfer occurs in the future, ICs, if still required, will be incorporated into 
the Finding of Suitability to Transfer (FOST) and property transfer deed. 

2.3.4 System Operation/Operations and Maintenance 

At this time, other than standard maintenance requirements of the surface water drainage 
system and ensuring the subsurface soil remains capped by a 2-foot layer of clean soil or 
pavement, there are no long-term operations and maintenance (O&M) needs to maintain the 
integrity of the remedial action. 

2.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

This is the third five-year review for AOC 44 and 52. 

The following is the protectiveness statement from the 2005 Five-Year Review: 

“The remedy at AOCs 44 and 52 is protective of human health and the environment and 
exposure pathways that could result in unacceptable risks are being controlled. 

Human health is protected at AOCs 44 and 52 because surface soils that were found to 
contain contaminants exceeding site cleanup levels were asphalt batched. The remedy 
effectively prevents direct human contact with these contaminants and minimizes the 
probability of contaminant migration. 

Although ICs are specified in the ROD noted changes in risk assessment methodology 
and updated analytical data would suggest that these ICs are more than sufficient at 
protecting human health and the environment.” 

The following recommendations were made: 

The remedial action is complete.  Based on the noted conditions and finding of this review, the 
Army will be describing the O&M of the drainage system in the Draft Storm Water 
Management Plan, which will be updated in the spring 2006.  In addition, the Army is 
currently updating the IMP, which will be finalized in spring 2006. 

In the last five years, these recommendations were addressed as follows: 

The LUCs that are applicable for AOCs 44 and 52 were included in the September 2007 Real 
Property Master Plan Long Range Component Addendum and were identified as Area F (3700 
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Area–Barnum Road Maintenance Yards).  O&M of the AOC 44 and 52 drainage system was 
performed per the Storm Water Management Plan on a semi-annual basis or following storm 
events up until the time of the AFRC construction in April 2009. The selected remedy is 
complete and no additional site activities concerning remedy implementation are required. A 
new AFRC building located over a portion of the former AOC 44 and 52 area incorporated a 
vapor barrier beneath the building slab to alleviate any concerns with potential vapor intrusion 
from any potentially impacted subsurface soils.  No impacted soils were noted in this area 
during construction. All site constructions activities followed provisions of the 2009 EPP. A 
Soils Management Plan, which detailed the ROD requirements during construction, was 
included as Appendix O of the EPP. 

2.5 FIVE-YEAR REVIEW PROCESS 

2.5.1 Document Review 

The following documents were evaluated for this five-year review: 

•	 Final Site Investigation prepared by ABB Environmental Services, Inc., April 
1993. 

•	 ROD, Barnum Road Maintenance Yards, AOCs 44 and 52, prepared by the U.S. 
Army Environmental Center, March 1995. 

•	 Previous Five-Year Review Reports (2000 and 2005) prepared by Harding Lawson 
Associates (2000) and Nobis Engineering, Inc. (2005). 

•	 Final Remedial Action Report, Areas of Contamination 44 and 52, prepared by 
Mactec Engineering and Consulting, Inc., September 2005. 

•	 RPMP Long Range Component (September 2007 Addendum). 

•	 Devens Reserve Forces Training Area Site Inspection Report for the Military 
Munitions Response Program, (2008). 

•	 Environmental Protection Plan Armed Forces Reserve Center, Fort Devens, Ayer, 
Massachusetts. April 2009. 

2.5.2 Data Review 

No new soil or groundwater data was available for review during this Five-Year review.  The 
latest groundwater data from the site was obtained during 2003 and evaluated during the 
previous Five-Year review.  Comparison of the previous (2003) data to current standards 
revealed no COC exceedance. 

According to the 2005 Final Remedial Action Report, the remedial action at AOCs 44 and 52 
is considered complete and no additional sampling activities are required. 

The Devens RFTA MMRP Site Inspection performed in 2008 at the Barnum Road Area, 
specifically the 3700 Parcel that includes the former Maintenance Yards and the area that is 
under construction for the AFRC, found that there is a low probability of MEC within this 
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area and recommended No Further Action (NFA) in regards to MEC (URS Group, Inc., 
2008). 

2.5.3 Site Inspection 

On April 13, 2010, a HGL representative performed site inspections at AOCs 44 and 52. 
Conditions during the inspection were favorable with no precipitation and temperatures in the 
mid-40 degrees Fahrenheit (Fº). 

AOCs 44 and 52 are situated in the northeast corner of the former Main Post on Barnum 
Road, approximately ½ mile southwest of the Barnum Road Gate. The total area of the 
Barnum Road Maintenance Yards is approximately 8.8 acres.  The Maintenance Yards are 
bordered to the north by Massachusetts Army National Guard property, which is used for 
similar vehicle storage activities as the former Barnum Road Maintenance Yards. The Army 
National Guard unit used the former Maintenance and Cannibalization Yards for vehicle 
storage. The vehicles are no longer parked within the former yards due to ongoing 
construction.  Building 3713, located south of the site, was formerly used by the Army for 
vehicle maintenance activities but was demolished in late 2009, early 2010.  The entire site 
was in a state of demolition and construction with very few recognizable features present from 
the former Maintenance Yards. The area consisted of semi-complete buildings, numerous sand 
and gravel piles, and piles of construction debris and building materials. Construction trailers 
were located on the northeastern perimeter of the former maintenance yards. The new 
Organizational Maintenance Shop (OMS)/Area Maintenance Support Activity (AMSA) 
building is located over a portion of the former Maintenance Yards footprint.  The new AFRC 
training building is located over a portion of the site formerly occupied by Building 3713.  No 
open excavation areas were noted during the site visit. Figure 2.2 shows an overlay of the new 
buildings over the former Maintenance Yards layout. 

2.5.4 Interviews 

The following individuals were interviewed as part of the five-year review: 

• Ms. Ellen Iorio, USACE, New England District; and 

• Mr. James Conway, CENAE-CO-WRO. 

Ms. Iorio stated that she is unaware of any events, incidents, or activities that would impact 
the site but was aware of the site reconstruction activities.  ICs are in effect for AOCs 44 and 
52 (as discussed in other sections of this report). 

Mr. Conway stated that his office has been administering the Ayer AFRC construction 
contract and has performed construction inspections over the last two years.  He stated that 
they have not performed environmental inspections, except in support of construction 
activities.  Mr. Conway added that during the construction activities, several buried training 
munitions were uncovered on the site.  This resulted in the response activities to remove the 
training munitions from the site to proceed with construction. Additionally, he stated that 
there were a couple of instances over the last two years of vandalism to the site wherein local 
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authorities took care of those issues, in which motive concluded to be theft.  Mr. Conway has 
no knowledge of continual remedial operations at the site and not aware of any ongoing 
community concerns involving the sites’ O&M. 

The detailed 2010 land-use control (LUC) interviews are included in Appendix J. 

2.5.5 Community Participation 

Community participation at former Fort Devens Army Installation is detailed in Section 1.3. 

2.6 TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? 

Yes, the remedy is functioning as intended by the ROD. 

Remedial Action Performance: Remedial action and groundwater monitoring at AOCs 44 
and 52 are complete.  The asphalt batching of contaminated soils remains effective at 
immobilizing the petroleum related contaminants and has met the objectives of the remedial 
action.  The cover over the untreated subsurface soils remains in place and recent on-site 
construction activities have complied with the provisions of the ROD concerning construction 
activity soil management practices.  Previous groundwater monitoring has confirmed that 
migration of surface soil contaminants to the aquifer following the historic releases at the site, 
or because of remedial activities, has not occurred. 

System Operations/Operation and Maintenance: Other than five-year site reviews and basic 
maintenance of the stormwater system, there is no system O&M requirement. 

Opportunities for Optimization: Remedial action activities have been completed at this site. 
Therefore, there are no proposed opportunities for optimization. 

Early Indicators of Potential Remedy Failure: No early indicators of potential remedy 
failure were noted during the review.    No infractions of the IC requirements were noted 
during the site inspection; however, a post-construction site inspection is recommended to 
ensure provisions specified in the ICs are maintained. 

Implementation of Institutional Controls and Other Measures: The property that consisted 
of the former Maintenance Yards remains under Army ownership and is in the process of 
redevelopment for Army use.  ICs remain in place per the RPMP Long Range Component, 
September 2007 Addendum. 

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used 
at the time of remedy selection still valid? 
The remedy is complete and there were no changes that could affect the protectiveness of the 
remedy. 
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Remedy implementation excavation activities and asphalt batching of contaminated soils at 
AOC 44 and 52 were completed by April 1996. The RAOs for soil specified in the ROD have 
been permanently achieved.  Because the remedy minimizes the exposure pathway, changes in 
exposure assumptions, toxicological values, or other aspects of the risk assessment process do 
not affect the remedy protectiveness. The recent construction activities were performed in 
accordance with ROD requirements for future construction activity at the site and the physical 
condition remains consistent with ROD requirements thus remedy protectiveness is not 
affected. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No information that would call into question the protectiveness of the remedy was noted. The 
new AFRC construction is compliant with the requirements of the ROD and there is no change 
or impact to the protectiveness of the remedy. 

2.6.1 Summary of Technical Assessment 

Excavation activities and asphalt batching of contaminated soils at AOCs 44 and 52 were 
completed by April 1996.  The RAOs for soil specified in the ROD have been permanently 
achieved. 

Annual groundwater monitoring has been completed, and a supplemental sampling round 
performed in December 2003 revealed no data exceeded the groundwater MCLs or MCP 
Method 1 GW-1 standards. The site reconstruction activities have not affected the 
protectiveness of the remedy and the remedy is functioning as intended by the ROD.  There is 
no other information that calls into question the protectiveness of the remedy. 

2.6.2 Applicable or Relevant and Appropriate Requirements Review 

The Applicable or Relevant and Appropriate Requirements (ARAR) presented in Table 19 of 
the ROD are reprinted and appended in Appendix A.  These standards and regulations, current 
at the signing of the ROD and for the first and second five-year reviews, have been reviewed 
for changes that could affect protectiveness. 

A search was performed for any newly promulgated standards that could affect protectiveness 
at the site.  No new ARARs were identified that would affect the protectiveness of the remedy. 

2.7 ISSUES 

The remedial action is complete and annual groundwater monitoring has been completed as of 
the Final Remedial Action Report, September 2005.  The site is currently under construction 
and requires a post construction inspection to ensure the provisions identified in the ROD are 
in place. 
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Issues 

Affects 
Protectiveness 

(Y/N) 
Current Future 

The site is under construction during the period of this review N Y 

2.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

A post-construction site inspection should be performed to evaluate if the final site 
configuration maintains the two foot surface soil cover over the existing subsurface soils as 
stipulated in the ROD and the drainage system effectively channels surface drainage from the 
site and into the retention basin constructed across Barnum Road. 

Recommendations/Follow-up 
Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Follow-up 
Actions: 
Affects 

Protectiveness 
(Y/N) 

Current Future 
Perform post-construction inspection and 
review of as-built construction plans to 
ensure ROD provisions for maintaining a 
2-foot surface cover over subsurface soil 
are maintained and stormwater drainage 
system is adequate and discharges to 
retention basin. 

Army EPA/ 
MassDEP 

12/31/11 N Y 

2.9 PROTECTIVENESS STATEMENT 

The remedy at AOCs 44 and 52 is protective of human health and the environment and 
exposure pathways that could result in unacceptable risks are being controlled. 

Human health is protected by the elimination of long-term exposure to contaminated soil 
through excavation of the top 2 ft of soil cover, and replacing the soil cover with a mixture of 
clean backfill and asphalt batched contaminated soil.  The asphalt batched contaminated soil 
was determined to pose no exposure risk. The remedy prevents direct human contact with any 
potentially contaminated subsurface soils and minimizes the probability of contaminant 
migration. There are no groundwater impacts and groundwater monitoring was discontinued at 
the site in 2003, and no additional groundwater monitoring is required.  All remedial actions 
are complete. 

Environmental risk was minimized by incorporating a stormwater runoff collection system to 
manage increased surface runoff from the area after resurfacing of the site. The stormwater 
system discharges into an engineered detention basin that moderates the release of surface 
runoff into the adjacent Cold Spring Brook 
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To ensure long-term protectiveness, ICs were put in place at the site to prevent residential 
construction and long-term worker exposure to subsurface soils (soil at 2 ft to 5 ft depth).  The 
ICs allow excavations in connection with building or other infrastructure activities.  The site is 
currently undergoing expansion of the Army facilities and the ongoing construction was 
designed to remain in compliance with the ROD. 

2.10 NEXT REVIEW 

See Section 1.4 for further details. 
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3.0	 SHEPLEY’S HILL LANDFILL (AOCS 4, 5, AND 18) STATUTORY 
FIVE-YEAR SITE REVIEW 

3.1	 SITE CHRONOLOGY 

Table 3.1
 
Chronology of Events
 
Shepley’s Hill Landfill
 

Event Date 
Fort Devens placed on NPL December 1989 
Waste disposal at SHL ends July 1992 
Landfill capping completed May 1993 
Supplemental RI completed 1993 
RI/FS completed February 1995 
ROD signature September 1995 
LTM and Maintenance Plan completed May 1996 
LTM begins November 1996 
Final Capping Closure Report 1996 
Per ROD - Contingency Remedy 60% Extraction design completed November 1997 
First SHL Five-year Review Report August 1998 
Second Five-Year  Review Report September 2000 
Supplemental Groundwater Investigation completed to address the first five-year 
review findings, re-evaluate potential human health risks and evaluate remedial 
alternatives to control contaminant migration and associated risks 

May 2003 

Contingency Remedy - Remedial Design/Remedial Action Work Plan Final 100% 
Submittal for the SHL Groundwater Extraction, Treatment, and Discharge 

May 2005 

Final ESD for implementation of the Contingency Remedy June 2005 
SHL Contingency Remedy Construction Complete and Six Week Start-up/Testing  
of Groundwater Extraction, Treatment and Discharge Contingency Remedy 
commences 

August 2005 

Third Five-Year  Review Report September 2005 
SHL Contingency Remedy Long-Term Operations, Maintenance and Monitoring 
commence 

March 2006 

Final Scope of Work for SHL Supplemental Groundwater & Landfill Cap 
Assessment for LTM & Maintenance (formerly CSA) to address the third five-year 
review finding and remedy protectiveness issues 

May 2007 

SHL Contingency Remedy - groundwater extraction pumping rate increased from 
25 gallons per minute (gpm) to 45-50 gpm 

July 2007 

Draft Final SHL Supplemental Groundwater & Landfill Cap Assessment for LTM 
& Maintenance Report completed 

June 2009 

Draft Focused Feasibility Study for SHL Remedy Update (formerly CAAA) September 2009 

3.2	 BACKGROUND 

3.2.1	 Physical Characteristics 

SHL encompasses approximately 84 acres in the northeast corner of the Main Post of the 
former Fort Devens.  The landfill reportedly began operations in 1917, and evidence from test 
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pits within the landfill suggests earlier usage, possibly as early as the mid-nineteenth century. 
The landfill ceased operation on July 1, 1992. The landfill contains a variety of waste 
materials, including incinerator ash, demolition debris, asbestos, sanitary wastes, spent shell 
casings, glass, and other wastes. During its last few years of use, the landfill received about 
6,500 tons per year of household refuse and construction debris, and operated using the 
modified trench method. A portion of the waste was buried below the water table. Based on 
boring logs, the maximum depth of the refuse occurs in the central portion of the landfill and 
is estimated to be about 40 ft. The volume of the landfill has been estimated at over 1.3 x 
106cy (USACE, 1995). 

3.2.2 Land and Resource Use 

The landfill is bordered to the east and northeast by Plow Shop Pond, to the north by 
Nonacoicus Brook (which drains the pond), to the west by Shepley’s Hill, to the south by 
recent commercial development, and to the southeast by land formerly containing a railroad 
roundhouse. 

3.2.3 History of Contamination 

In 1991, the U.S. Army began an investigation to determine the nature and extent of 
contamination. SHL included three AOCs: AOC 4, the sanitary incinerator; AOC 5, sanitary 
landfill No. 1; and AOC 18, the asbestos cell. The three AOCs are collectively referred to as 
SHL. 

AOC 4, the sanitary landfill incinerator, was located in former Building 38 near the end of 
Cook Street and within the area included in Phase I of the sanitary landfill closure. The 
incinerator, constructed in 1941, burned household refuse, and operated until the late 1940s. 
Ash from the incinerator was buried in the landfill. The incinerator was demolished and buried 
in the landfill in September 1967. The building foundation was removed and buried onsite in 
1976. 

AOC 18, the asbestos cell, is located in the section of the landfill closed during Phase IV. 
Between March1982 and November 1985, an estimated 6.6 tons of asbestos construction 
debris were placed in the section of the landfill closed during Phase IV-A. In 1990, a new 
asbestos cell was opened in the section closed during Phase IV-B, and was used until July 
1992 for disposal of small volumes of asbestos-containing material. 

AOC 5 was closed in five phases between 1987 and 1992-93 in accordance with Massachusetts 
Regulations 310 CMR 19.000 (Figure 3.1).  The MassDEP approved the closure plan in 1985. 
The closure consisted of installing a 30-mil and 40-mil polyvinyl chloride (PVC) membrane 
cap, covered with soil and vegetation and incorporating gas vents.  The closure also included 
installation of wells to monitor groundwater quality around the landfill, and construction of 
drainage swales to control surface water runoff.  MassDEP issued a Landfill Capping 
Compliance Letter approving the closure in February 1996. 

Subsequent to closure, the Army evaluated soil, sediment, surface water, and groundwater 
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conditions at and in the immediate vicinity of the landfill.  The results confirmed the presence 
of various contaminants, particularly certain inorganics and VOCs, in groundwater, sediments 
and surface water at or adjacent to SHL.  A FS and ROD for SHL (USACE, 1995) stipulated 
a final cleanup remedy that included cap improvements, LTM, and the design of a pump and 
treat contingency remedy. Table 3.2 lists all COCs and their target cleanup levels. 

A Revised Draft Supplemental Groundwater Investigation completed in May 2003  presented 
data collected during supplemental investigations in 1999, 2000, and 2001 to assess the 
impacts of Shepley’s Hill Landfill on groundwater. The investigation focused on arsenic, and 
served as a tool to guide decision-making regarding future data collection activities. Major 
conclusions of the investigation included: 

•	 The cap diverts a substantial portion of groundwater formerly migrating towards Plow 
Shop Pond and Grove Pond to a more northerly path under the landfill. Most of the 
groundwater associated with the landfill flows north and discharges mainly to a section 
of Nonacoicus Brook in a wetland north of West Main Street. 

•	 Benthic data indicated no significant risk of harm to macro invertebrates in Nonacoicus 
Brook. Wading birds, waterfowl, kingfishers, raccoons, and beavers use the wetland 
for food and shelter, suggesting that the larger ecological communities in the wetland 
are not being adversely affected. 

•	 Given the high arsenic concentrations in groundwater with the landfill’s footprint and at 
its downgradient edge, it is possible that arsenic levels in groundwater moving away 
from the landfill may increase from present concentrations over time. It is possible that 
reducing conditions within the landfill may last for 100 years or more, suggesting that 
the MCL for arsenic is unlikely to be achieved within any reasonable time frame. 

•	 There is no current use of, or exposure to, groundwater migrating away from the 
landfill, and no current human health risk. 

The September 2000 Five-Year Review included recommendations and actions that the Army 
has implemented or continues to implement to assess contamination. These recommendations 
include: 

•	 Conduct annual landfill inspections and landfill gas sampling, and semiannual 
groundwater sampling with annual reporting to USEPA and MassDEP; 

•	 Assess the list of parameters monitored as part of the long-term sampling program to 
eliminate parameters without significant site history and do not contribute to site risks 
or  the understanding of groundwater chemistry; 

•	 Collect groundwater samples from wells north of Shepley’s Hill Landfill, along 
Molumco Road (i.e., SHM-99-31A, SHM-99-31B, SHM-99-31C, and SHM-99-32X) 
for parameters included in the long-term monitoring plan to assess arsenic migration; 

•	 Continue to collect landfill gas readings to assess the potential for subsurface gas 
migration; and 

•	 Re-evaluate the contingency remedy of groundwater extraction with discharge to a local 
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POTW, with the understanding that the contingency remedy would not prevent the 
release of arsenic from aquifer materials and would need to be performed for an 
indeterminate length of time.  Due to the Town of Ayer POTW’s inability to receive 
extracted groundwater, the groundwater extraction system’s discharge was directed to 
the MassDevelopment POTW. 

The ROD included a contingency provision, which required that a groundwater extraction and 
discharge system be installed if groundwater contaminant concentrations (primarily arsenic) 
did not meet risk-based performance standards over time.  Due to continued elevated 
contaminant concentrations, the Army installed and began operating a groundwater extraction 
and treatment system (hereinafter referred to as the ATP—Arsenic Treatment Plant [ATP]) in 
2005 to address groundwater contamination emanating from the northern portion of the 
landfill.  Initially the system was operated at an extraction rate of 25 gpm.  In July 2007, the 
extraction rate was increased from 25 gpm to its full design capacity of 50 gpm.  Through 
2008 and 2009, the system has been operated at full capacity and with implementation of 
system improvements in 2009, and is now achieving the design pumping rate of 50 gpm. 

3.2.4 Basis for Taking Action 

Between 1991 and 1993, the Army performed a RI and supplemental RI at SHL. The RI and 
RI Addendum reports identified potential human exposure to arsenic in groundwater as the 
primary risk at SHL. The RI Addendum Report also identified potential ecological risks to 
aquatic and semi-aquatic receptors from exposure to Plow Shop Pond surface water and 
sediments. 

3.3 REMEDIAL ACTIONS 

Based on types of contaminants, environmental media of concern, and potential exposure 
pathways, the following RAOs were documented in the ROD to mitigate existing and future 
potential threats to public health and the environment: 

•	 Protect potential residential receptors from exposure to contaminated groundwater 
migrating from the landfill having chemicals in excess of MCLs; and 

•	 Prevent contaminated groundwater from contributing to the contamination of Plow 
Shop Pond sediments in excess of human-health and ecological risk-based 
concentrations. 

The ROD did not identify remedial objectives for surface soil, landfill gas, or leachate because 
the risk assessments did not identify potential risks from exposure to surface soil and ambient 
air. Leachate was not identified during the RI or supplemental RI activities. 

The Plow Shop Pond OU was established to evaluate additional actions that may be necessary 
to manage potential risks from exposure to Plow Shop Pond surface water and sediment.  The 
Army performed surface water and sediment characterization as well as sediment toxicity 
characterization in Plow Shop Pond and Grove Pond from 1992 through 1995.  Results of 
these studies were reported in the RI Addendum Report (ABB-ES, 1993) and in the Draft 
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Plow Shop Pond and Grove Pond Sediment Evaluation (ABB-ES, 1995c). 

To address groundwater contamination at SHL, Alternative SHL-2 (Limited Action) was 
selected, as the preferred alternative as part of the ROD, with Alternative SHL-9 
(Groundwater Extraction and Discharge to the Ayer POTW) as the contingency remedy if 
Alternative SHL-2 proved not to be protective.  Each component contained provisions for the 
containment of landfill waste and management of contaminant migration.  Groundwater 
cleanup levels were developed using appropriate USEPA guidance at the time the ROD was 
signed and are listed in Table 3.2. 

Table 3.2
 
Contaminants of Concern (COC) Cleanup levels
 

Shepley’s Hill Landfill
 

Chemical of Concern (l) Cleanup Level, µg/l Selection Basis 
Arsenic(2) 50 MCL 
Chromium 100 MCL 

1,2 – Dichlorobenzene 600 MCL 
1,4 – Dichlorobenzene 5 Massachusetts MCL (MMCL) 
1, 2 –Dichloroethane 5 MCL 

Lead 15 Action Level 
Manganese (3) 1,715 Background 

Nickel 100 MCL 
Sodium 20,000 Health Advisory 

Aluminum 6,870 Background 
Iron 9,100 Background 

Notes: 
(1)	 The LTM Program (Stone and Webster Technology and Services, 1996c) established arsenic, 1,2-dichlorobenzene, 1,4

dichlorobenzene, 1,2-dichloroethane as trigger chemicals because of the carcinogenic risk associated with each of these 
compounds. 

(2) Based on MCL at time of ROD. EPA lowered MCL to 10 µg/l in 2006. 
(3)	 Revised ROD cleanup level based on background evaluation. 

The ROD indicated that the residual human health risk from residential exposure for 
groundwater, after attainment of cleanup levels with an arsenic cleanup goal of 50µg/l, is 
estimated to be approximately 1 x 10-3 , or, if modified to account for the uncertainty 
associated with exposure to arsenic, 1 x 10-4 .  This uncertainty relates to toxicological data that 
suggest the dose response curve for skin cancer may be sub-linear and, consequently, the CSF 
used to generate risk estimates may be overestimated. 

3.3.1 Selected Remedy 

Alternative SHL-2 contained components to maintain and potentially improve the effectiveness 
of the existing landfill cover system and to satisfy the Landfill Post-Closure Requirements of 
310 CMR 19.142, and to reduce potential future exposure to contaminated groundwater.  Key 
components of this alternative included: 

•	 Landfill closure in accordance with applicable requirements of 310 CMR 19.000; 

•	 Survey of SHL; 
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• Evaluation/improvement of storm water diversion and drainage; 

• Landfill cover maintenance; 

• Landfill gas collection system maintenance; 

• Groundwater LTM; 

• Landfill gas LTM; 

• ICs; 

• Educational programs; 

• 60% design of an ATP; 

• Annual reporting to MassDEP and USEPA; and 

• Five-Year Site Reviews. 

3.3.2 Status of Remedy Components Specified by the ROD 

The status of the progress made on the implementation of the components of the selected 
remedy is described in greater detail below. 

Landfill Closure in Accordance with Applicable Requirements of 310 CMR 19.000. The 
ROD required closure of SHL in accordance with 310 CMR 19.000.  These regulations 
contain requirements for the submittal to and approval by MassDEP of plans and supporting 
materials to document that landfill closure occurs according to approved plans and applicable 
MassDEP requirements. 

Status: The Army submitted a draft closure report for SHL to MassDEP in July 1995, and the 
MassDEP issued a Landfill Capping Compliance Letter approving the closure as of February 
8, 1996 with review comments and specific recommendations to address issues of concern. 
Following review of the MassDEP comments, the Army submitted the final closure report in 
March 1996 pursuant to 310 CMR 19.000 (SWET, 1996b) and the LTM and Maintenance 
Plan in May 1996 (SWET, 1996c). 

Survey of SHL. The ROD required an accurate topographical survey of the landfill surface, 
including the elevation and horizontal location of monitoring wells or piezometers installed as 
part of the remedy.  The ROD also required an aerial survey of the landfill as part of the 
remedy. 

Status: The landfill surface was surveyed as part of post-closure activities (SWET, 1996a) and 
was resurveyed in 2002 to monitor subsidence. 

Evaluation/Improvement of Stormwater Diversion and Drainage .  The ROD required an 
evaluation of stormwater diversion and drainage systems at and adjacent to SHL as part of the 
remedy.  The focus of the evaluation was to include the following items of concern: 

• Landfill cap runoff patterns and drainage ditch flow capacities. 
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•	 Potential run-under along the western edge of the landfill, particularly where the 
existing geomembrane cap may not have a good seal with the underlying bedrock. 

•	 The effectiveness of storm water drainage systems upgradient of the landfill (i.e., at the 
transfer station, tire recycling station, Defense Reutilization and Marketing Office 
(DRMO) yards, and along Market Street) in diverting run-off from potential infiltration 
areas upgradient of the landfill. 

Status: As part of LTM activities, the Army has performed routine maintenance on stormwater 
ditches at the landfill.  Significant portions of drainage ditch have been re-graded and seeded 
or lined with rip-rap stone to reduce erosion.  Periodic maintenance of the drainage swales 
have been performed as part of cap maintenance activities. 

Potential run-under along the western edge of the landfill was initially evaluated as part of the 
SHL Supplemental Groundwater Investigation.  Although test pits indicated that run under 
could occur, soils are sandy and the geomembrane cap did not fit the underlying bedrock 
surface tightly. The SHL Supplemental Groundwater Report concluded that potential run-
under would have small effects on groundwater elevation and the direction of flow.  The BCT 
did not reach consensus regarding the impact of potential run-under. Consequently, this issue 
was reevaluated in the Supplemental Groundwater & Landfill Cap Assessment (June 2009). 
The SG & LCA found no direct evidence that run-under was significantly contributing to 
groundwater recharge under the cap. The issue remains a component of the Conceptual Site 
Model, and is included in the groundwater model as a line of supplemental recharge along the 
west edge of the landfill area.  It is believed that run-under, combined with the topographically 
induced upwelling of groundwater from bedrock to overburden beneath the landfill, accounts 
for the majority of groundwater recharge to overburden within the landfill. 

Significant changes to stormwater drainage have been made in the area south of SHL as part of 
MassDevelopment Devens redevelopment activities.  Runoff and drainage patterns that divert 
storm runoff away from SHL were reconfigured toward settling ponds that discharge 
predominantly away from the area upgradient of the landfill. 

Landfill Cover Maintenance.  The ROD required that a small area of ponded water in the 
northwestern section of the landfill be drained and regraded to minimize stress on the cover 
system and prevent future ponding and potential for leakage through the PVC geomembrane. 
The area was approximately 100 ft in diameter and was estimated to be about 1-foot deep. 
The water would be pumped out and the ponded area backfilled with common borrow to bring 
the area up to the desired grade.  A new section of the PVC geomembrane would be installed 
on top of the fill and seamed to the existing geomembrane to provide low permeability surface 
in this area. This work was completed in 1993. 

At the northern end of the landfill, erosion of cover soil in sections of the drainage swales has 
occurred in the past, exposing PVC geomembrane. That erosion was repaired in 1996, 
however it was noted that additional repair may be needed in the future. 

Annual inspections were required to monitor the condition of the landfill cover, including 
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monitoring wells, cover surface, and drainage swales to decide if maintenance would be 
needed.  Landfill maintenance and mowing were scheduled to minimize potential adverse 
effects to the Grasshopper Sparrow, a state-listed species of special concern that may nest on 
the cover. 

Status: A LTM and Maintenance Plan were prepared for the SHL Operable Unit in 1995 to 
outline proposed monitoring, maintenance, and reporting activities (SWET, 1996c).  Since that 
time, the Army has performed periodic maintenance on the landfill cap. These activities have 
been documented in annual reports (SWET, 1997a; SWET, 1997b; SWET 1998; USACE, 
1999; USACE, 2000; USACE 2001, USACE, 2002; USACE, 2003; USACE, 2004; and 
USACE, 2005; CH2M Hill, 2007a, CH2M Hill, 2007b; ECC, 2008, 2009, 2010) and have 
included the following activities as recommended in the annual reports and in the past Five-
Year Reviews: 

•	 Performing annual inspections of the landfill surface; 

•	 Draining a small area of ponded water in the northwestern section of the landfill to 
minimize stress on the cover system and re-grading to prevent further ponding; 

•	 Re-grading and rip-rapping substantial portions of drainage ditches at the landfill; 

•	 Filling animal burrows; 

•	 Repairing roads; and 

•	 Mowing the landfill vegetative cover. 

Landfill Gas Collection System Maintenance. The ROD requires annual inspections to 
monitor the SHL gas collection system and perform any necessary repairs. 

Status: The above ground portion of the landfill-gas collection system is inspected annually as 
part of landfill monitoring activities.  During the most recent inspection in 2009 by the 
USACE, the gas vents were reported in good condition, and no repairs had been required. 
The 2010 inspection will occur in the fall. 

Long-Term Groundwater Monitoring. The ROD required development of a long-term 
groundwater monitoring plan at SHL to evaluate remedy performance and assess future 
environmental effects. The Revised Long Term Maintenance and Management Plan 
(LTMMP), which was prepared in May 2007 and amended in December 2009, expanded the 
monitoring program to include evaluations of remedy performance.  The ROD called for semi
annual groundwater monitoring for a minimum of 30 years. 

Status: The groundwater monitoring program includes a total of 67 monitoring wells. 
Hydraulic monitoring is conducted at all 67 monitoring wells on a semi-annual basis. Water 
quality sampling (including analysis for arsenic) is conducted at 38 monitoring wells in the fall 
(October) and 16 of those 38 wells are sampled in the spring (April) (Figure 3.2). The 
analytical parameters are appropriately limited to field parameters, selected inorganic 
parameters, and seven metals (including arsenic, iron, and manganese). 
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Long-Term Landfill Gas Monitoring. The ROD required development of plans for monitoring 
the gas at landfill gas vents which was implemented in 1995. 

Status: As part of scheduled monitoring activities, landfill gas samples have been collected 
annually from each of the 18 gas vents at the landfill and analyzed in the field by direct-
reading instruments.  Monitored parameters include: 

• Total VOCs (ppm); 

• % oxygen; 

• Hydrogen sulfide (ppm); 

• % of lower explosive limit; 

• Carbon monoxide (ppm); 

• % carbon dioxide; and 

• % methane. 

Landfill gas monitoring results have been submitted annually by the Army to USEPA and 
MassDEP.   Landfill gas monitoring data summary tables reprinted from the Annual Reports 
are included in Appendix B. 

The purpose of the landfill gas monitoring program was to establish long-term trends that 
landfill gas production and venting was occurring in a safe manner.  Results from the spring, 
summer and fall 2009 landfill gas probe (LGP) sampling indicated the presence of elevated 
levels of methane and lower explosive limit (LEL) exceeding 25% in seven LGPs on the 
southern end of the landfill (LGP-05-5X, LGP-05-7X, LGP-05-8X, LGP-05-9X, LGP-05
10X, LGP-05-11X, and LGP-05-14X) and also the new co-located wells with deeper screens). 
Elevated levels of methane/LEL were not found at the northern end of the landfill.  All three 
subsequent sampling events in 2009 found that methane/LEL is elevated in the several 
southern perimeter probes during periods of low atmospheric pressure weather conditions and 
return to low/ND levels immediately after atmospheric pressure had increased to normal levels 
(>29.86 inches Hg). 

Results of the spring sampling effort are summarized in a SHL Perimeter Gas Technical 
Memorandum to Robert Simeone from Fred Santos and Willard Murray (ECC) dated June 22, 
2009. This memo concludes that the elevated %LEL and methane gas levels are transient 
events and only persist for a short time while low barometric pressure resides over the landfill. 
Furthermore, the distance that landfill gas migrates away from the landfill during these low 
pressure events is less than 10 ft from the LGPs based on manual probing of shallow soil on 
November 30, 2009.  Storm drains and manholes near the southern perimeter of the landfill 
and Cook Street were checked for landfill gas, as was the culvert outlet that drains the parking 
lots south of the landfill into the detention ponds. These results showed no detectable gas 
levels. 

Based on the conclusion above, the evaluation of results from routine scheduled quarterly 
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monitoring of the perimeter landfill gas probes should consider barometric pressure 
conditions, such that exceedances of the 25% LEL standard are of concern only if detected 
when pressure conditions are above 29.86 inches Hg. The Draft 2009 Annual Report 
recommended cutting back the frequency of gas sampling to annually. 

Institutional Controls. The ROD required implementation of ICs in the form of zoning and 
deed restrictions for any property released by the Army at SHL during Fort Devens base-
closure activities.  The Fort Devens Reuse Plan specifies that Army land bordering Plow Shop 
Pond is zoned for open space and rail-related uses.   By pre-empting residential use, these 
controls helped limit human exposure.  In addition, in 1996 the Army placed lease and deed 
restrictions on surrounding landfill area property to the south and east (parcels A.1SHL, A.1, 
A.1b, A.1c, A.3, A.3a and A.24) to prohibit installation of drinking water wells.  This, in 
combination with landfill capping and long term groundwater monitoring, protects potential 
human receptors from risks resulting from exposure to contaminated groundwater.  The ROD 
indicated that there were no current human receptors for groundwater exposure and that ICs 
would be drafted, implemented, and enforced in cooperation with state and local governments 
as necessary. 

Status:  ROD ICs are in place and functioning properly. 

The landfill area property is a lease parcel included in the Lease in Furtherance of Conveyance 
(LIFOC) agreement between the Army and MassDevelopment and as such the current land use 
must comply with requirements in the ROD and the Devens Reuse Plan that designates this 
parcel for open space only.  By pre-empting residential land use, these controls limit human 
exposure.  The Army will convey this lease parcel to MassDevelopment by deed once the SHL 
remedy is determined to be Operating Properly and Successfully.  The deed will include the 
same restrictions and environmental protection provision included in the current lease 
agreement. 

Educational Programs. The ROD required periodic public meetings and presentations be 
conducted to increase public awareness.  This would help keep the public informed of the site 
status, including both its general condition and remaining contaminant concentrations.  This 
could be accomplished by holding public meetings every five years coincident with the five-
year site reviews for SHL.  The presentation would summarize site activities and the results of 
monitoring programs. 

Status: Numerous public meetings and presentations have been held on the SHL remedy. The 
Devens Restoration Advisory Board meetings, which are held on a quarterly basis, have been 
the primary forum for this information exchange.  Therefore, interested members of the 
community are kept informed of activities at the landfill. 

60 Percent Design of a Groundwater Extraction System. The ROD required the Army to 
perform pre-design hydrogeologic studies and prepare a 60% complete engineering design for 
groundwater extraction and discharge to the Town of Ayer POTW. 
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Status: The 60% complete engineering design was completed in November1997.Post-ROD 
groundwater monitoring results indicated that the selected remedy, Alternative SHL-2, would 
not meet risk-based arsenic performance standards.  Therefore, the Army issued an ESD, 
Groundwater Extraction, Treatment, and Discharge Contingency Remedy for SHL (CH2M 
Hill, 2005), and implemented the contingency remedy, Alternative SHL-9.  The ATP was 
designed to extract groundwater and provide pretreatment of inorganics, primarily arsenic, 
prior to discharge to the POTW. 

Annual Reporting to MassDEP and USEPA. The ROD requires annual reports to MassDEP 
and USEPA to describe site activities and summarize results of environmental monitoring. 
This reporting was stipulated to satisfy the requirements of 310 CMR 19.132 and 19.142. 

Status: Annual Reports have been submitted to MassDEP and USEPA each year. 

Five-Year Reviews. The ROD requires the Army to perform five-year reviews to assess 
whether the implemented remedy is protective of human health and the environment and 
whether the implementation of additional remedial action is appropriate. This is the fourth 
review to be completed and will be issued in September 2010.  The ROD stipulates that the 
five-year reviews for Alternative SHL-2 will evaluate the alternative’s effectiveness at 
reducing potential human health risk from exposure to groundwater and preventing 
groundwater from contributing to Plow Shop Pond sediment contamination in excess of human 
health and ecological risk-based values. 

Status: Five-Year Review Reports were submitted in 1998, 2000, and 2005. This report is the 
Five-Year Review Report for 2010. 

3.3.3 Remedy Operations & Maintenance - Landfill Cap System and ATP Operation 

O&M activities for the landfill cap and the ATP are being performed in accordance with the 
Revised LTMMP, (May 2007), which was amended in December 2009, and the Operations 
and Maintenance Manual for the SHL Arsenic Removal Water Treatment Plant, 
(CH2MHill,November 2006). 

Several maintenance activities were completed in 2009, including air compressor repair, 
effluent sump level switch, and a change in the polymer used, to maintain the ATP in good 
working condition.  Several upgrades were completed, including installation of a larger 
chlorine dioxide feed pump, a larger hot water tank, a bag filtration canister, and a 330-gallon 
contact tank.  The treatment plant as presently operated and maintained consistently meets the 
effluent limit of 200µg/L for arsenic in the discharged water, as well as all other requirements 
of the discharge permit. 

In March 2006, the ATP was operated at 25 gpm, half the design capacity of 50 gpm. The 
primary reason for the reduced flow rate was to determine the impact of groundwater 
extraction on the wooded wetlands to the north of the site.  In July 2007, the extraction 
pumping rate was increased to 45 gpm and in April 2009 additional optimization measures on 
several ancillary system components allowed the system to operate at an instantaneous flow 
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rate close to 50 gpm. 

O&M costs for the ATP are approximately $500,000. Major cost components include 
electricity ($25,000/yr), sodium chlorite ($40,000/yr), chlorine gas ($11,000/yr), polymers 
($5,000/yr), waste disposal ($74,000/yr) and wastewater discharge ($81,000/yr). 

3.4	 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

3.4.1	 Protectiveness Statement, Recommendations, and Actions from 2005 Five-Year 
Review 

A protectiveness determination of the remedy at the SHL was deferred until further 
information was obtained by completing the recommendations and follow up actions in the 
2005 Five-Year Review. These recommendations and actions included: 

•	 Review the list of parameters monitored as part of the long-term sampling program and 
eliminate those that do not provide useful information; 

•	 Continue to assess whether landfill gas is migrating; 

•	 Start-up of the groundwater extraction and treatment system; 

•	 Monitoring the performance of the groundwater extraction and treatment system; 

•	 Completion of the maintenance of the landfill cap; and 

•	 Completion of the Comprehensive Site Assessment (CSA) and the Corrective Action 
Alternatives Analysis (CAAA). 

Review the list of parameters monitored as part of the long–term sampling program and 
eliminate those that do not provide useful information. 
The 2005 Five-Year Review recommended eliminating parameters that have no significant site 
history, do not contribute to site risks, or do not aid the understanding of groundwater 
chemistry. The report specifically identified the elimination of copper, lead, nickel, selenium, 
silver, BOD5, and cyanide, and substituting total organic compound (TOC) for BOD. 

The 2007 revised LTMMP provided a comprehensive LTMMP by merging previous LTM and 
contingency remedy performance monitoring into a single program.  The report re-evaluated 
all analytes and in an effort to optimize data collection usefulness and efficiency, eliminated 
the above parameters because they had no significant site history, did not contribute to site 
risks, or did not aid the understanding of groundwater chemistry. The Draft 2009 Annual 
Report recommends further optimization of the monitoring program in future annual reports to 
reduce the numbers of wells and parameters which presently provide nominal performance 
monitoring value. 

Continue to assess whether landfill gas is migrating. 
The 2009 Draft Final SG & LCA evaluated the potential for landfill gas migration. According 
to the SG& LCA, after landfill closure, the initial landfill gas monitoring was limited to the 
monitoring of the passive landfill gas vents. These vents were installed during closure 
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construction, and were intended to vent gas which accumulates below the geomembrane liner. 
According to the closure plans, these vents did not penetrate into the waste layers, and, 
therefore, will only vent gas which rises vertically under the liner. This type of venting system 
has limited capacity to prevent gas from migrating horizontally beyond the limits of the liner 
system. 

Since the 2005 Five-Year Review, nine additional landfill gas monitoring wells were installed 
along the commercial property at the south side of the landfill in November 2005. In 2006, the 
USACE installed 15 temporary soil gas probes at the north end of the landfill to further 
evaluate landfill gas migration. 

The results of gas probe sampling conducted by ECC on five days in September to November 
2008 showed high 100% LEL levels during low barometric pressure, and low levels during 
high barometric pressure. ECC concluded that periods of low barometric pressure appear to 
allow landfill gas to migrate for short periods of time, but periods of high barometric pressure 
appear to result in gas migration back towards the edge. (Another possible explanation for 
these results is that the gas probes are not air tight so that higher atmospheric pressures push 
clean ambient air into the vadose zone surrounding the probe, and this air is subsequently 
sampled during these periods.) 

The SG & LCA concluded that the current landfill gas monitoring system may not be capable 
of fully monitoring compliance at the northern and southern property boundaries, because the 
gas probes are not fully monitoring the unsaturated zone soil column. Additional nested probes 
were recommended to monitor the deep and intermediate unsaturated zones. Given the 
proximity of structures to the northern and southern property boundaries, the report 
recommended increasing the frequency of testing of the gas probes wells to quarterly. 

In 2009, 13 new gas wells were installed at the northern and southern ends of the SHL to 
supplement the existing landfill gas probes. Based on monitoring results from the passive gas 
vents and perimeter gas monitoring probes, the gas vents appear to be functioning properly 
and the sampling results indicate the landfill is producing gases that are consistent with what 
would be expected from a mature landfill 

Start-up of the Groundwater Extraction System (ATP). 
The 100% Design was completed in May 2005. Information subsequent to the ROD indicated 
that the Ayer POTW did not have the capacity to accept the extracted water. An ESD modified 
the discharge point to the Devens POTW and required treatment to remove arsenic to levels 
that meet the Devens POTW permit requirements. 

The system began start-up testing in September 2005 but was interrupted due to higher than 
expected methane in the process water. Methane sensors were installed in the building, the 
process tanks exposed to air were covered and vented outside of the building, and the building 
electrical system was updated. 
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The system resumed operation in March 2006 at 25 gpm, half the design capacity of 50 gpm. 
The primary reason for the reduced flow rate was to determine the impact of groundwater 
extraction on the wooded wetlands to the north of the site. 

In July 2007, the extraction pumping rate was increased to 45 gpm and in April 2009 
additional optimization measures on several ancillary system components allowed the system 
to operate at an instantaneous flow rate close to 50 gpm. On a monthly basis, the plant 
averages 46 gpm, factoring in backwash cycles and plant shutdowns for microfilter cleaning 
and solids dewatering. 

Monitoring the Performance of the Groundwater Extraction and Treatment System. 
The 2009 Annual Report concluded that the ATP has been extremely effective at removing 
arsenic from groundwater. Average influent arsenic concentrations remain high at 
approximately 3,000 µg/L. Effluent arsenic concentrations have been consistently low, 
averaging 12.2 µg/L during the year, well below the permit level of 200 µg/L.  Through 31 
December 2009 the ATP has removed approximately 1,575 pounds of arsenic from the 
extracted groundwater. 

Recent revisions to the groundwater model provided the latest capture zone assessment based 
on: 1) current data on operating flow rates and bedrock elevations, and 2) on current and 
historic arsenic detections. The assessment indicates that the source areas, whose flowpaths 
lead to the more easterly detections of arsenic under ambient conditions, are captured under 
the typical peak operating flow rate of 49 gpm. The hydraulic capture zone assessment 
indicates that the extraction well field is containing the majority of arsenic mass migrating 
northward from the landfill toe.  In general, arsenic concentrations in the LTMMP wells 
remain relatively stable or decreasing, compared to historic levels.  Only two wells in 2009 
were reported to have concentrations greater than historical averages. 

Completion of the Maintenance of the Landfill Cap. 
The 2005 Five-Year Review identified the issue of ponding occurring on the northern half of 
the landfill and in swales located to the south and northwest of the landfill. A Landfill Cap 
Maintenance Contract was planned in the fall 2005 to address the areas of poor drainage and 
ponding, as well install fencing, vehicle gates and gas monitoring probes. 

The Landfill Cap Maintenance work was completed between December 2008 and May 2009. 
Other work, including the repair of gates and fences, removal of trees and other vegetative 
growth, etc., was completed from 2006 through 2009. According to the SG & LCA, the 
landfill cover is functioning as designed. Test pits excavated in areas of subsidence showed the 
geomembrane, although wrinkled, has no defects or penetrations that would compromise its 
integrity. The types of cover soils are appropriate for the drainage of water and are not 
causing any damage to the geomembrane, although the cover soil thickness was less than the 
MassDEP requirement in some areas. 

The CSA and CAAA. 
The 2005 Five-Year Review identified the issue of data gaps and the need to address them, 
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including the lateral extent, flow directions, discharge points, importance of potential run-
under, and nature of the arsenic contamination. The plan was to complete: 1) a CSA that 
would include an offsite groundwater contamination investigation, human health and ecological 
risk assessments and a landfill cap assessment, and 2) a CAAA that would review all prior FS 
alternatives, revise and/or validate the alternatives based on new data and develop any new 
alternatives as necessary. 

A Data Gaps Analysis (DGA) Report (March 2006) was conducted as the first step in 
completing the CSA and CAAA. The purpose of the DGA was to assess existing site 
characterization data, identify major data gaps and outline the corresponding additional data 
needs, and define data quality objectives (DQO) necessary to support completion of the CSA 
and CAAA. 

Future components of the CSA were expected to include an off-site groundwater 
contamination investigation, quantitative Human Health Risk Assessment (HHRA), qualitative 
Ecological Risk Assessment (ERA), and a landfill cap assessment. 

The CAAA was to review all prior feasibility study alternatives, revise and/or validate these 
alternatives based on new data, and develop any new alternatives as necessary. The CAAA 
was to include a recommendation for a final corrective action alternative. 

In late 2006, the Army decided to separate the components of the CSA/CAAA effort into two 
efforts. The CSA was redefined as the Supplemental Groundwater and Landfill Cap 
Assessment for Long-Term Monitoring and Maintenance effort and the Remedial Investigation, 
Area of Contamination 72, Plow Shop Pond effort. The CAAA was to follow these efforts as a 
separate FS effort. This work was delayed from the Five-Year Review milestone date of fall 
2007. The Final Scope of Work for SHL Supplemental Groundwater & Landfill Cap 
Assessment for Long-Term Monitoring & Maintenance was completed in May 2007 and the 
subsequent field data collection occurred from May 2007 to early 2008.  The Draft 
Supplemental & LCA, which is one component of the original CSA/CAAA effort, was 
submitted in December 2008, and the. Draft Final SG & LCA was completed in June 2009. 
Based on the conclusions and recommendations in the Final SG & LCA report, the Army 
prepared the Draft Focused Feasibility Study (FFS) for Shepley’s Hill Landfill(September 
2009) to begin updating the current remedy and evaluating new remedial alternatives for SHL. 

3.4.2 Progress Made on Data Gaps Analysis 

The DGA identified the following data gaps: 

•	 Potential impact of landfill contaminants to McPherson Well; 

•	 Extent of arsenic contamination north and northwest of the landfill; 

•	 Magnitude of impact from landfill contaminants on Red Cove; 

•	 Existence of completed exposure pathways and magnitude of current and future risk to 
human health and environment from landfill-derived contaminants; and 
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•	 Integrity and effectiveness of existing landfill cap, including unvegetated areas on 
southeastern portion of landfill cover. 

The progress made in addressing each data gap is presented below. 

Potential impact of landfill contaminants to MacPherson Well. 
As part of the SG & LCA, the capture zone for the MacPherson well was modeled pumping at 
both its maximum permitted rate of 1,000 gpm and its estimated actual usage of 70 gpm as 
reported by the operator. Consistent with earlier model predictions, the capture zone for the 
MacPherson well is estimated to extend south from the wellhead area to the opposite side of 
Shepley’s Hill, which suggests no potential for groundwater impacted by the landfill to reach 
this well. 

Extent of arsenic contamination north and northwest of the landfill. 
Hydrologic and chemical data collected in the SG & LCA generally support the belief that 
reduced groundwater carrying elevated arsenic concentrations ultimately discharges along 
Nonacoicus Brook, with the arsenic immobilized as a solid phase within the aquifer as 
groundwater transitions to the oxygenated conditions present near the stream. Thus, the stream 
represents the maximum northerly extent of the contamination. The data also suggest that 
deeper groundwater near the stream travels north along a ridge in the buried bedrock surface, 
before turning west along the valley axis and discharging to the stream. As a result, the 
ultimate discharge location for deeper groundwater coming from the landfill may occur further 
west along Nonacoicus Brook than previously believed. Along this flow path, the reducing 
groundwater mixes by dispersion within the oxygenated environment, which is expected to 
cause dissolved arsenic to precipitate as a solid prior to discharging to the stream. 

Magnitude of impact from landfill contaminants on Red Cove. 
The purpose of the Draft RI for AOC 72, Plow Shop Pond (March 2010) was to present the 
nature, extent, and associated risks to human health and the environment from contamination 
at Plow Shop Pond. An RI Work Plan that identified data gaps in the existing site 
characterization data was completed in 2009. The report presented the results of sediment and 
surface water sampling collected at the pond, as well as a summary of results from prior 
studies, including studies undertaken since the 2005 Five-Year Review. 

The RI concluded that the source of arsenic in the Red Cove area is the current and historic 
release of groundwater from the SHL.  Overall, the RI results are consistent with earlier 
investigations: 

•	 The SHL Remedial Investigation Addendum Report (ABB-ES, 1993). 

•	 The SHL Plow Shop Pond and Grove Pond Sediment Evaluation Report (ABB-ES, 
1995). 

•	 The Expanded SI Remedial Oversight of Activities at Fort Devens Plow Shop and Grove 
Ponds (Gannett Fleming, 2006). 

•	 The SA 71 Sediment Risk Characterization (MACTEC, 2008). 
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•	 The Final Report Arsenic Fate, Transport and Stability Study Groundwater, Surface 
Water, Soil and Sediment Investigation (USEPA, 2008). 

•	 The Fort Devens 2008 Monitoring Update (USEPA, 2009). 

The SG & LCA evaluated whether significant risk to human health or the environment exists 
at SHL. The report concluded that no significant risk to human health currently exists at or to 
the north of SHL. Exposure pathways considered for the human health risk assessment 
included drinking water use, recreational use of Nonacoicus Brook, and landfill gas exposures 
from: 1) direct venting from the landfill; 2) lateral migration from the landfill through shallow 
soils; and 3) migration from groundwater containing dissolved gas. 

Risks to aquatic benthic and terrestrial organisms in Nonacoicus Brook appear to be related to 
either: 1) sources in or upstream of Sawmill Brook (because the potential risks for some 
receptors in the upstream area were estimated to be higher than in the study area); and/or 2) 
related to chromium, which appears to have a source outside the landfill. (Note that a RI is 
underway to evaluate contaminant sources and potential risks upstream of Nonacoicus Brook 
in Plow Shop Pond.) A potential risk exists for benthic macroinvertebrates related to exposure 
to chromium (and to lesser extent manganese) in sediment. However, studies of invertebrates 
in Nonacoicus Brook found that the stream is likely to support a healthy or un-impacted 
benthic macroinvertebrate community. Terrestrial mammals showed no increased risk for the 
study area relative to the upstream area, while terrestrial birds demonstrated potential risks 
associated with exposure to chromium. 

Integrity and effectiveness of existing landfill cap, including unvegetated areas on southeastern 
portion of landfill cover. 
Another objective of the SG & LCA was to evaluate landfill cap integrity and its effectiveness 
at minimizing leachate generation and at venting landfill gas. The report concluded that, in 
general, the landfill cover is functioning as designed. The geomembrane observed in the test 
pits, although wrinkled, did not exhibit any defects or penetrations that would compromise its 
integrity. None of the factory or field seams observed in the test pits showed any sign of 
failure.  The test pits that were excavated in areas of subsidence revealed that the 
geomembrane is in good condition and does not show any evidence of stress caused by the 
subsidence. The type of cover soils are appropriate for the drainage of water and are not 
causing any damage to the geomembrane, although the cover soil thickness was less than the 
MassDEP requirement in some areas. The surface drainage is functioning properly although 
the depressions due to subsidence create standing water and additional hydraulic pressure on 
the geomembrane. 

As to the issue of run-under, the SG & LCA found no direct evidence hillside runoff was 
significantly contributing to groundwater recharge under the cap. 

There is no evidence of significant erosion, and the vegetation covering the majority of the 
landfill is adequate, although the vegetation on the eastern area remains sparse due to the lack 
of topsoil. The landfill fence does not completely prevent access to the capped area. 
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3.4.3 Effectiveness of Measures 

The landfill cover is functioning as designed. 

The ATP as presently operated and maintained consistently meets the effluent limit of 200 
µg/L of arsenic in the discharged water, as well as all other requirements of the discharge 
permit. 

The 2009 hydraulic capture zone assessment indicates that, at the typical peak operating flow 
rate of 49 gpm, the extraction well field is containing the majority of arsenic mass migrating 
northward from the landfill. In general, arsenic concentrations in the LTMMP wells remain 
relatively stable or decreasing, compared to historic levels.  Only two wells in 2009 were 
reported to have concentrations greater than historical averages. 

Even in the areas where the ATP is expected to provide the greatest decreases in contaminant 
levels, the levels may not meet remediation objectives if the strong reducing conditions that 
have been established in the aquifer continue to mobilize naturally-occurring arsenic. 

Overall, the Contingency Remedy when coupled with the landfill capping system and the ICs 
that prevent use of the aquifer as source of drinking water partially achieves the RAOs of the 
ROD. 

3.5 FIVE-YEAR REVIEW PROCESS 

3.5.1 Administrative Components of the Five-Year Review Process 

Development of the third five-year review process included the following components that are 
described in this section: 

•	 Document Review; 

•	 Data Review; 

•	 Site Inspection; 

•	 Interviews; and 

•	 Community Participation. 

3.5.2 Document Review 

The following documents were evaluated for this five-year review: 

•	 ROD, Shepley’s Hill Landfill Operable Unit, AOCs 4, 5, and 18, prepared by 
ABB-ES, Inc., September 1995. 

•	 First Five-Year Review, Harding Lawson, September 2000. 

•	 Explanation of Significant Differences (ESD) Groundwater Extraction, Treatment, 
and Discharge Contingency Remedy for Shepley’s Hill Landfill prepared by CH2M 
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HILL, Inc., April 2005. 

•	 Second Five-Year Review Report prepared by Nobis, September 2005. 

•	 Final On-Site Discharge Evaluation – Shepley’s Hill Groundwater Extraction, 
Treatment, and Discharge System prepared by CH2M HILL, Inc., December 2005. 

•	 Data Gaps Analysis Report Shepley’s Hill Landfill, prepared by AMEC, March 
2006. 

•	 Revised Long Term Monitoring and Maintenance Plan, prepared by CH2MHILL, 
November 2006. 

•	 Final 2005 Annual Report, Shepley’s Hill Landfill Long-Term Monitoring and 
O&M prepared by CH2M HILL, May 2007. 

•	 Sampling and Analysis Plan Focused Bedrock Investigation at the Shepley’s Hill 
Landfill, prepared by Gannett Fleming, August 2007. 

•	 Final 2006 Annual Report, Shepley’s Hill Landfill Long-Term Monitoring and 
O&M prepared by CH2M HILL, November 2007. 

•	 Final 2007 Annual Report, Shepley’s Hill Landfill prepared by ECC, August 2008. 

•	 Final Report on Arsenic Fate, Transport and Stability Study, Groundwater, Surface 
Water, Soil and Sediment Investigation prepared by the USEPA National Risk 
Management Research Laboratory, September 2008. 

•	 Draft Final Supplemental Groundwater and Landfill Cap Assessment for Long 
Term Monitoring and Maintenance prepared by AMEC June 2009. 

•	 Final Supplemental Landfill Gas Monitoring Well Work Plan, Shepley’s Hill 
Landfill prepared by ECC, June 2009. 

•	 Devens Monitoring Update, prepared by EPA/ORD, June 2009. 

•	 Final Remediation System Evaluation & Green Remediation Evaluation, Shepley’s 
Hill Landfill prepared by USEPA Office of Superfund Remediation and Technology 
Innovation (OSRTI), August 2009 

•	 Draft Focused Feasibility Study for Shepley’s Hill Landfill, prepared by AMEC, 
September 2009. 

•	 Final 2008 Annual Report, Shepley’s Hill Landfill prepared by ECC, September 
2009. 

•	 Draft 2009 Annual Report, Shepley’s Hill Landfill and Treatment Plant Long-Term 
Monitoring and O&M Services prepared by ECC, March 2010. 

•	 BCT Draft Remedial Investigation for AOC 72, Plow Shop Pond prepared by 
AMEC, March 2010. 
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3.5.3 Data Review 

The 2005 Annual Report (CH2M Hill, 2007) presented data from the June 2005 and January 
2006 monitoring events.  The 2006 Annual Report (CH2M Hill, 2007) presented data from the 
March, June and December 2006 monitoring events.  The 2007 Annual Report (ECC, 2008) 
presented all data from the 2007 plant and groundwater monitoring events.  The 2008 Annual 
Report (ECC, 2009) presented all data from the 2008 plant and groundwater monitoring 
events. A final report summarizing the data from the 2009 plant and groundwater sampling 
events has not yet been issued at the time that this five-year review was prepared.  However, 
results from the 2009 events were available for review from the Draft 2009 Annual Report 
(ECC, 2010). A complete list of all validated COC results from 2005 through 2009 is 
presented in Appendix B. 

ATP Effluent 
Based on the 2006 through 2009 quarterly effluent data, all sampled parameters have remained 
below the respective discharge limits.  However, the effluent arsenic concentration appears to 
be generally increasing since September 2008, yielding the highest reported concentration (43 
µg/L in December 2009) since monitoring began. The POTW has established action levels and 
requires weekly sampling for one month when an arsenic effluent concentration exceeds 
30µg/L. The manganese fluctuations are similar to arsenic, and a general concentration 
increase was also noted since September 2008. All other metals results have either remained 
non-detections since 2006 or exhibited a slow concentration decline, especially copper and 
magnesium. 

Furthermore, the annual ATP influent VOC data and effluent VOC, SVOC, pesticide and 
polychlorinated biphenyl (PCB) results have consistently remained low or non-detect since 
monitoring began, yielding results below the corresponding discharge limits and Groundwater 
Classification-1 (GW-1) standards. The methane results also appear to be decreasing; 
however, as results were only reported for the 2008 and 2009 annual sampling events, no 
definitive trend can be determined at this time. 

Groundwater Monitoring 
Arsenic has generally remained either below or slightly above the revised 10 µg/L cleanup 
level since monitoring began in groundwater from each of the following wells: PSP-01, SHL
10, SHL-13, SHL-21, SHL-23, SHL-3, SHL-5, SHL-8D, SHL-8S, SHM-05-42A, SHM-93
10C, and SHM-93-10D.  In addition, arsenic levels in wells SHL-4 and SHM-05-41A have 
declined since 1991 to detections either slightly above or below the cleanup goal in 2009. 
Although also exhibiting decreasing concentration trends, wells SHM-05-39B, SHM-05-41B, 
and SHP-99-29X continued to yield arsenic concentrations that are above the cleanup level as 
late as October 2009. Because wells SHM-05-39B, SHM-05-41A, and SHM-05-41B are 
directly downgradient from extraction wells EW-1 and EW-4 along the contamination’s main 
trajectory, this indicates that the 2006 Contingency Remedy may already be influencing 
aquifer restoration. 

By comparison, the following wells have yielded arsenic results above the cleanup goal since 
monitoring began and indicate a largely increasing trend: SHL-11, SHM-05-40X, SHM-05
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41C, and SHP-01-38A. Although arsenic at SHL-19 is apparently increasing, this well was 
only sampled in October 2008 and 2009, and no definitive trend can be determined at this 
time.  Arsenic at well SHM-05-41C was initially detected in 2006 at a concentration of 636 
µg/L and has increased an average of 10% per year, with the highest concentration of 895.3 
µg/L detected in April 2009.  Well SHL-11 has produced a similar pattern since 1991 with an 
initial concentration of 320 µg/L and a peak of 709.1 µg/L in October 2009, yielding an 8% 
average increase each year. 

Wells SHL-19, SHL-20, SHL-22, SHM-96-5B and SHP-93-22B demonstrated a very different 
trend than those described previously.  For wells SHM-96-5B, SHP-93-22B and SHL-22, 
arsenic has exhibited an overall parabolic trend that peaked between January and April 2006 
and has since indicated a sharp decline to concentrations close to or below the initial data 
points measured in November 1996. Such behavior potentially indicates that the remedy has 
taken effect at these wells and arsenic should continue to decline. Comparatively, arsenic 
concentrations at wells SHL-19 and SHL-20 have shown inverted parabolic activity; 
specifically, arsenic declined from approximately 1991 through 1998 and remained relatively 
stable through the end of 2005 or beginning of 2006.  This particular trend behavior would 
suggest that an arsenic equilibrium had been reached; however, the data for wells SHL-19 and 
SHL-20, and to a lesser extent wells SHL-15 and SHP-99-31B, indicate a sudden increase in 
arsenic concentrations throughout 2006 and an equally abrupt decline from 2007 through 2009 
to arsenic levels equal to or below the plateau concentrations, of which the most severe 
changes are reported for well SHL-19.  As this more recent activity coincides with the initial 
operations of the ATP, the trends indicate that the remedy upset the equilibrium by either 
directly or indirectly instigating desorption of arsenic entrained in the mineral matrix and may 
account for a portion of the arsenic increases noted for wells SHL-11 and SHP-01-38A.SHP
01-38A. 

While continuing to exhibit arsenic concentrations above the 10 µg/L cleanup goal, all other 
wells sampled regularly for the LTM program have yielded consistent and stable 
concentrations since monitoring at each well began.  Such behavior indicates that the arsenic 
contamination under these wells has reached equilibrium with the aquifer mineral matrix. 
Historical arsenic trends for wells, SHL-4, SHL-5, SHL-9, SHL-11, SHL-19 (unfiltered), 
SHL-20, SHL-22, SHM-93-22B, SHM-93-22C, SHM-96-5B and SHM-96-5C are included in 
Appendix B. 

All target VOC results remained low and below the associated cleanup goals since monitoring 
began, and as a result the VOCs analyses were eliminated starting with the April 2007 sampling 
event. By comparison, COCs iron, manganese, and sodium consistently yielded cleanup goal 
exceedances in 17 to 20 of the 38 wells sampled from 2005 through October 2009. Although 
individual concentration behaviors are noted for each well, the iron and sodium results have 
exhibited an overall decreasing trend for SHL since 2005 (Figures 3.3-3.5), whereas the 
manganese content at the site has generally remained constant. Of the 20 wells that regularly 
reported iron concentrations above the 9,100 µg/L cleanup goal, wells SHL-11, SHL-05-40X, 
SHP-99-31B, SHM-05-41C, SHP-01-37X, SHP-01-38A, and N5-P2 exhibited relatively 
constant iron results, and all other wells indicated a decline in the associated iron plots.  No 
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wells showed a general increase in iron content from 2005 through 2009.  Similarly, 16 of the 
18 wells with consistent sodium exceedances above the 20,000 µg/L cleanup goal exhibited a 
slow decline in the associated trend graphs.  By comparison, sodium at well N5-P1 indicated a 
much more rapid concentration decrease, whereas well SHM-05-39B exhibited a general 
increase in sodium with a high concentration of 83,000 µg/L in October 2008.  Finally, 
manganese at wells SHM-96-5B, SHL-22, SHX-99-32X, and SHM-96-22B has showed an 
increasing trend above the 1,715µg/L cleanup goal since 2006, and wells SHL-20, SHP-99
29X, SHM-05-39B, SHM-05-39A, and SHM-05-41B yielded slow to severe declines in 
manganese. All other wells with consistent manganese exceedances generally remained at a 
constant concentration. 

3.5.4 Site Inspection 

An HGL representative performed a site inspection of SHL on April 29, 2010.  The inspection 
included the ATP and the landfill. Weather conditions were favorable with no precipitation 
and temperatures in the 60-70 °F range. 

The ATP was operational during the site inspection.  Representatives from the O&M 
contractor provided an overview of the treatment system operation.  The system is operating at 
its intended flow rate of 50 gpm and run times are within design parameters. 

The landfill is in good condition with no apparent signs of disturbance to the grass-covered 
landfill cap.  No evidence of pooled or standing water was observed on the landfill.  Landfill 
access is restricted by gates at the northern and southern ends of the site.  The gates are 
typically closed except for times when O&M or other personnel are accessing the site.  A 
representative from the O&M contractor was removing some small vegetation from the 
vicinity of the landfill during the inspection.  It should be noted that detailed landfill 
inspections are performed annually by the Army as part of the LTM and maintenance 
activities.  Inspection results and recommendations for follow-up actions are included in 
annual reports that are submitted to USEPA and MassDEP. 

3.5.5 Interviews 

The following individuals were interviewed as part of the five-year review: 

• Ms. Ellen Iorio, USACE, New England District; 

• Ms. Michelle Carlisle, Ayer Board of Health (BOH); 

• Deputy Fire Chief Adams, Devens Fire Department; and 

• Lieutenant Gill, Ayer Police Department. 

Ms. Iorio stated that the site has been the subject of numerous ongoing investigations, 
including a CSA investigation to fill data gaps to complete an FFS.   Additionally, numerous 
annual reports, sampling, landfill inspections, and methane evaluations have taken place to 
monitor the site.  Ms. Iorio stated that there is community concern and involvement with the 
potential of arsenic migrating off site and the cost of the ongoing pump and treat at the ATP to 
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contain the arsenic. She stated that through RAB meetings, the public is updated on 
information regarding the landfill.  This meeting also gives the community the opportunity to 
express their questions and concerns.  Ms. Iorio is unaware of any problems or difficulties in 
the O&M procedures and has no knowledge of activities that would require emergency 
response from local authorities. 

Ms. Carlisle stated that the Ayer BOH has concerns regarding the site remedy; however, it 
defers to the USEPA, MassDEP and Richard Dougherty of People of Ayer concerned about 
the Environment (PACE) for the expression of concerns.  Concerns include arsenic 
contamination in groundwater, surface water and potentially in drinking water.  The BOH is 
informed of site activities through RAB meetings and receives a copy of each report that is 
prepared for the site. 

Deputy Fire Chief Adams stated that the Devens Fire Department has no problems with site 
activities to date.  No on site responses have been required thus far. 

Lieutenant Gill stated that the Ayer Police Department has no issues or concerns with site 
activities to date. 

The detailed 2010 LUC interviews are included in Appendix B. 

3.5.6 Community Participation 

Community participation at former Fort Devens Army Installation is detailed in Section 1.3. 

3.6 TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? 

The contingency remedy, when coupled with the landfill capping system and the ICs that 
prevent use of the aquifer as source of drinking water, partially achieves the RAOs of the 
ROD. 

Remedial Action Performance 
The remedial actions are generally functioning as intended.  The landfill cap system continues 
to prevent exposure to contaminants at the site, and the ATP is limiting arsenic migration in 
the north end of the landfill. The most recent capture zone assessment indicates that the 
source areas for captured water (under the typical peak operating flow rate of 49 gpm) 
correspond to the predicted source areas for arsenic impacted water downgradient. Overall, 
the system is containing the majority of arsenic mass migrating northward from the landfill. 

Groundwater monitoring results show that the groundwater extraction and treatment system is 
potentially reducing arsenic concentrations down-gradient of the landfill. Historically, arsenic 
concentrations in wells SHM-96-5B and SHP-93-22B have increased over time, with an 
overall parabolic trend that peaked between January and April 2006. Since then, the extraction 
system was turned on and arsenic concentrations have sharply declined in these wells to 
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concentrations close to or below the initial data points measured in November 1996, indicating 
the remedy is taking effect and arsenic levels in these wells should continue to decline. 
However, the current remedy may not achieve the cleanup goals for arsenic due to elevated 
local background arsenic concentrations and the source strength of reducing conditions within 
the landfill and throughout the impacted area.  These conditions are being further evaluated 
under the SHL FFS and remedy update. 

System Operations/Operation and Maintenance 
O&M activities for the ATP are being performed in accordance with the Revised LTMMP, 
(May 2007) which was amended in December 2009, and the Operations and Maintenance 
Manual for the SHL Arsenic Removal Water Treatment Plant (CH2MHill, November, 2006). 

Several maintenance activities were completed in 2009 to maintain the ATP in good working 
condition.  Several upgrades were completed, including installation of larger chlorine dioxide 
feed pump, a larger hot water tank, a bag filtration canister, and a 330-gallon contact tank. 
The treatment plant as presently operated and maintained consistently meets the effluent limit 
of 200µg/L for arsenic in the discharged water, as well as all other requirements of the 
discharge permit. 

O&M costs are approximately $500,000 per year under a fixed-price contract. Major cost 
components include electricity ($25,000/yr), sodium chlorite ($40,000/yr), chlorine gas 
($11,000/yr), polymers ($5,000/yr), waste disposal ($74,000/yr) and wastewater discharge 
($81,000/yr). 

Opportunities for Optimization 
As recommended in the 2005 Five-Year Review Report, the ATP was installed and 
operation/maintenance activities have continued. The Army has performed continuous 
optimization of ATP systems and performance monitoring under the LTMMP since the last 
five-year review and is evaluating additional optimization measures under the SHL FFS 
remedial alternatives which is expected to be completed during the next five-year review 
period. 

In August 2009, the USEPA contractor GeoTrans also evaluated opportunities to optimize the 
ATP (Remediation System and Green Remediation Evaluation Report). The report included 
several optimization measures that are being evaluated in the SHL FFS remedial alternatives. 

Early Indicators of Potential Remedy Failure 
No early indications of potential remedy failure have been observed at this time.  The remedy 
components are functioning as intended without excessive or unexpected costs.  The 
effectiveness of the remedy components are evaluated regularly during monitoring and 
maintenance activities. 

Implementation of Institutional Controls and Other Measures 
ROD ICs are in place and functioning properly. The ROD required implementation of ICs in 
the form of zoning (i.e., Devens Reuse Plan) and deed restrictions for any property released 
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by the Army at SHL during Fort Devens base-closure activities.  The Fort Devens Reuse Plan 
specifies that Army land bordering Plow Shop Pond be zoned for open space and rail-related 
uses. By pre-empting residential use, these controls helped limit human exposure.  In addition, 
in May 1996, the Army placed deed restrictions on surrounding landfill area property to the 
south (parcels A.1, A.1b, A.1c, A.3, A.3a and A.24) previously transferred to 
MassDevelopment that prohibited the installation of drinking water wells. 

The landfill area property is a 118-acre lease parcel included in the LIFOC agreement between 
the Army and MassDevelopment and as such the current land use must comply with 
requirements in the ROD and the Devens Reuse Plan that designates this parcel for open space 
only.  By pre-empting residential land use, these controls limit human exposure.  The Army 
will convey this lease parcel to MassDevelopment by deed once the SHL remedy is determined 
to be Operating Properly and Successfully.  The deed will include the same restrictions and 
environmental protection provision included in the current lease agreement and ROD. Other 
ICs currently in place at the landfill include the fencing, gates, and the landfill cap itself, 
which prevents exposure. 

The groundwater beneath the area extending north of the landfill (off Army property) has been 
impacted with arsenic levels exceeding drinking water standard (referred to as the “Impacted 
Area”). All properties over the Impacted Area are serviced by the public water system and 
although there are no ICs specified in the ROD related to the Impacted Area property, there 
are existing ICs in place that are likely to prevent the use of groundwater north of SHL, based 
on the town zoning, regulations and requirements.  Specifically, (1) the Town of Ayer 
Subdivision Control Regulations requires the connection to public water systems that are 
within 400 ft of a proposed subdivision; (2) the Ayer Board of Health (BOH) permit 
application for new private well construction requires the description and approximate 
distances to potential sources of contamination within 400 ft of the proposed well (potential 
sources of contamination are defined as various types of disposal sites and the term “disposal 
site” per the MCP is defined as a place or area where an uncontrolled release of oil and/or 
hazardous material from or at a site or vessel has come to be located); and (3) new house 
building permits issued by the Town of Ayer Building Department require the connection to 
public water and sewer utilities that are available at the property. 

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used 
at the time of remedy selection still valid? 
The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of remedy 
selection are still valid. 

Changes in Standards to be Considered 
As part of this five-year review, ARARs and To Be Considered (TBC) guidance were 
reviewed.  The results of this review will be discussed further in Section 3.5.2. 

The MCLs are health-based standards established by the USEPA.  The MCL for arsenic in 
effect at the time of the ROD (50 µg/L) was selected as a groundwater cleanup goal.  Arsenic 
was present onsite at concentrations greater than its MCL during the RI and was a primary 
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risk driver for the ingestion of groundwater exposure.  The MCL for arsenic has been updated 
since the 1995 ROD. Changes to the MCL for arsenic in association with changes of the 
USEPA National Primary Drinking Water Regulations for arsenic and implementation on 
January 23, 2006, effectively reduce the clean-up level for arsenic from 50 µg/L to 10 µg/L. 
Because the remedy includes prohibiting the use of groundwater as drinking water by 
preventing the installation of wells at the site; changes to groundwater standards do not affect 
the protectiveness of the implemented remedy. 

Changes in Exposure Pathways 
Land use at the site has not changed since the ROD was issued.  Current land use complies 
with the proposed deed restrictions on groundwater extraction.  No new contaminants, 
sources, or routes of exposure at the landfill have been identified at this time, and none appear 
to be planned. 

The landfill property contains no occupied buildings.  Accordingly, groundwater does not 
represent a source of vapors to indoor air.  The SHL area is not used for residential or 
commercial purposes nor would ever be developed for such use due to the existence of the 
waste disposal landfill. Accordingly, it is unlikely that groundwater beneath the 84-acre 
landfill would be used as a source of drinking water. This assumption is supported by 
MassDEP policy (MassDEP, 1997b), which considers groundwater beneath landfills less than 
100 acres in size and surrounded by urban uses such as at this site exempt from consideration 
as a potential drinking water source. Based on this evaluation, it is concluded that no current 
risk of harm exists at or in the immediate SHL area. 

Contaminant pathways identified in the Draft Supplemental Groundwater Investigation 
(Harding–ESE, 2003) showed that groundwater beneath the landfill ultimately discharges to a 
surface water body (e.g., Red Cove, Nonacoicus Brook, Nashua River).  The SG & LCA 
evaluated the existence of completed exposure pathways and the magnitude of current and 
future risk to human health and the environment from landfill-derived contaminants. The new 
exposure pathways that the report considered included: drinking water use, human health and 
ecological risks associated with surface water and sediment of the Nonacoicus Brook, and 
landfill gas exposures from: 1) direct venting from the landfill; 2) lateral migration from the 
landfill through shallow soils; and 3) migration from groundwater containing dissolved gas. 

The report concluded: 

Human Health Risk--No significant risk to human health currently exists associated with 
recreational use of the Nonacoicus Brook. Drinking Water Use--The ROD identified 
unacceptable risk from the following hypothetical exposure pathway: ingestion of groundwater 
as the primary drinking water source by future residents.  Groundwater at the site and 
downgradient from the site is not used as a drinking water source. 

Ecological risk associated with the Nonacoicus Brook--Risks to aquatic benthic and terrestrial 
organisms in Nonacoicus Brook appear to be related to either 1) sources in or upstream of 
Sawmill Brook, and/or 2) related to chromium, which appears to have a source outside the 
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landfill. A potential risk exists for benthic macroinvertebrates related to exposure to chromium 
(and to lesser extent manganese) in sediment. However, studies of invertebrates in Nonacoicus 
Brook found that the stream is likely to support a healthy or un-impacted benthic 
macroinvertebrate community. Terrestrial mammals showed no increased risk for the study 
area relative to the upstream area, while terrestrial birds demonstrated potential risks 
associated with exposure to chromium. 

Landfill gas exposures--The landfill cover is functioning as designed. In 2010 the Army 
evaluated the possible pathway as to whether dissolved methane gas in groundwater from the 
landfill posed an unacceptable hazard to nearby structures. Dissolved methane had been 
detected in groundwater samples collected from monitoring wells north of the landfill. 
Methane is not toxic at concentrations up to the LEL and is an asphyxiant at higher 
concentrations. The primary concern was the possibility of a methane gas explosion within a 
structure. 

The evaluation used USEPA’s vapor intrusion model to estimate potential concentrations of 
methane in indoor air from dissolved methane in groundwater. The analysis used the 
conservative assumption that a dissolved methane concentration of 10 milligrams per liter 
(mg/L) existed 10 ft directly below the basement of a building. The evaluation concluded that 
dissolved methane at 10 mg/L in groundwater does not pose an explosive hazard, even within 
10 ft of a building. Higher dissolved methane concentrations in groundwater, up to the 
approximate solubility limit of 22.7 mg/L, still would not yield indoor air concentrations in 
excess of the LEL for methane (50,000 ppm by volume [ppmv]). 

Changes in Exposure Assumptions 
Standard exposure assumptions (that were in practice at the time) were used in the original risk 
assessment to evaluate the groundwater ingestion pathway. Properties over the Impacted Area 
are serviced by the public water system.  The Army has surveyed the downgradient area to 
ensure that no existing wells are located within the downgradient arsenic Impacted Area. 

Changes in Toxicology and Other Contaminant Characteristics 
Below is a summary of the changes in toxicity values: 

No MCL has been established for manganese.  The original cleanup level for manganese in the 
ROD was 291µg/l. This level was based on background concentrations because background 
concentrations exceed the risk-based concentration derived from the available reference dose 
(RfD) value (5 x 10-3 milligrams/kilogram/day). The current cleanup level for manganese was 
updated in the LTMMP (May 2007 amended December 2009) to 1,715 µg/l based on the risk-
based concentrations derived from the revised updated RfD value (4.7 x 10-2 milligrams/ 
kilogram/day). 

USEPA’s Integrated Risk Information System (IRIS) database lists a slightly lower oral cancer 
slope factor (CSF) for arsenic (1.5 milligrams per kilogram [mg/kg]-day-1) than the oral CSF 
used in the original risk assessment (1.75 mg/kg-day-1). Also, the IRIS cancer assessment for 
inorganic arsenic is currently under review.  USEPA’s Office of Research Development has 
recently completed a 2010 draft titled: Toxicological Review of Inorganic Arsenic: In Support 
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of the Summary Information on the Integrated Risk Information System (IRIS). The draft 
assessment includes an updated CSF of 25.7 mg/kg-day-1, which is much higher than the CSF 
used in the original risk assessment and the one currently listed on IRIS.  Acceptance of this 
new, higher CSF could indicate that the cancer risk from arsenic may be underestimated. 

Changes in Risk Assessment Methodology 
The methods for evaluating groundwater ingestion exposure of the site COCs have not 
changed since the time of the risk assessment supporting the ROD.  The hypothetical human 
health risks discussed in the ROD have been eliminated by ICs; including the proposed deed 
restriction prohibiting the use of groundwater water as drinking water and residential use of 
the property. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 
No. 

Summary of Technical Assessment 
The 2009 hydraulic capture zone assessment indicates that, at the typical peak operating flow 
rate of 49 gpm, the extraction well field is containing the majority of arsenic mass migrating 
northward from the landfill. In general, arsenic concentrations in the LTMMP wells remain 
relatively stable or decreasing, compared to historic levels. 

The MCL for arsenic in effect at the time of the ROD (50 µg/L) was selected as a 
groundwater cleanup goal.  Arsenic was present onsite at concentrations greater than its MCL 
during the RI and was a primary risk driver for the ingestion of groundwater exposure.  The 
MCL for arsenic has been updated since the 1995 ROD.  Changes to the MCL for arsenic, in 
association with changes of the USEPA National Primary Drinking Water Regulations for 
arsenic as implemented on January 23, 2006, effectively reduce the clean-up level for arsenic 
from 50 µg/L to 10 µg/L. 

Monitoring wells upgradient and cross-gradient from the landfill, and well outside the 
influence of the groundwater extraction system, exhibit arsenic concentrations in excess of the 
MCL of 10µg/L. This suggests that the expectation that the Contingency Remedy can achieve 
the ROD objectives is potentially unrealistic due to elevated local background arsenic 
concentrations and the source strength of reducing conditions within the landfill and 
throughout the impacted area. 

Overall, the Contingency Remedy when coupled with the landfill capping system and the ICs 
that prevent use of the aquifer as source of drinking water may only partially achieve the 
RAOs of the ROD. 

3.6.1 Applicable or Relevant and Appropriate Requirements Review 

ARARs that were presented in the ROD are included in Appendix B.  Standards and 
regulations current when the ROD was signed in September 1995 have been reviewed for 
changes that could affect protectiveness of the remedy. 
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The following ARARs have been modified since the signing of the ROD and may affect the 
protectiveness of the implemented remedial action: 

1.	 40 Code of Federal Regulations (CFR) 141.11 Subpart B MCLs– updated July 1, 2001. 
Section 141.11 (a) and (b) were amended at 66 Federal Register (FR) 7061 on January 
22, 2001 to state the following: 

- ***The analyses and determination of compliance with 0.05 mg/L MCL for arsenic use the 
requirements of 141.23. 

- The MCL for arsenic was 0.05 mg/L for community water systems until January 23, 2006. 

On January 22, 2001, USEPA adopted a new standard for arsenic in drinking water at 
0.01 mg/L, replacing the old standard of 0.05 mg/L (66 FR 6976).  The rule became 
effective February 22, 2002.  The date by which systems must comply with the new 
0.01 mg/L standard was January 23, 2006. 

2.	 40 CFR 141.15 and 141.16 Subpart B MCLs– updated July 1, 2003.  An effective date 
note (65 FR 76745) removed the sections from the CFR effective December 8, 2003. 
Sections 141.15 and 141.16 do not appear in 40 CFR 141 updated on July 1, 2004. 
These two sections addressed MCLs for radium-226, radium-228, gross alpha particle 
radioactivity, and beta and photon radioactivity, which do not affect the protectiveness 
of the remedy. 

3.	 40 CFR 141.51 Subpart F MCL Goals and Maximum Residual Disinfectant Level 
Goals – updated July 1, 2001.  The table was amended in Section 141.51 by adding 
arsenic with an MCL goal of zero effective January 23, 2006 (66 FR 7063).  Until 
then, no MCL goal applied for arsenic. 

4.	 310 Code of Massachusetts Regulations (CMR) 22.00 Massachusetts Drinking Water 
Standards and Guidelines – The arsenic MCL listed in Section 22.06 is effective for the 
purpose of compliance with the CFR (outlined above) on January 23, 2006.  A 
perchlorate standard was also promulgated July 28, 2006.  Because perchlorate is not a 
COC for the site, the ARARs are not affected by this change. Also, in December 2009, 
310 CMR 22.26 was updated regarding microbial communities in groundwater that is 
also used for public consumption.  As bacterial populations are not considered a COC 
for the site, the protectiveness of the remedy is not affected. 

5.	 310 CMR 6.00 Ambient Air Quality Standards – In July 2009, MassDEP proposed to 
amend the state ambient air quality standards to bring the standards for ozone, lead, 
and particulate matter into conformance with the existing National Ambient Air Quality 
Standards for these pollutants.  However, none of the proposed revisions affect the 
protectiveness of the remedy. 

6.	 310 CMR 7.00 Air Pollution Control Regulations – In July 2009, MassDEP proposed 
to make amendments to definitions related to particulate matter in 310 CMR 7.00: Air 
Pollution Control, 310 CMR 7.54: Large Combustion Emission Units, and Appendix 
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A: Emission Offsets and Nonattainment Review.  These changes are based upon a 
thorough review of the regulations encoded in 310 CMR 7.0 to ensure the addition of 
definitions for particulate matter (fine particles in the ambient air 2.5 micrometers or 
less in size) (PM2.5) to all relevant sections.  The proposed revisions would not affect 
the protectiveness of the remedy. 

7.	 310 CMR 10.00 Wetlands Protection – This regulation was updated October 2007 with 
a streamlined permit application process.  There were no revisions that affect the 
protectiveness of the remedy. 

8.	 310 CMR 19.00 Solid Waste Management Regulations – This regulation was also 
updated October 2007 to provide clarification to the notification and cleanup 
requirements for asbestos fibers and asbestos-containing material in soil and to ensure 
that off-site management of soil containing asbestos meets all applicable state and 
federal requirements. There were no revisions that affect the protectiveness of the 
remedy. 

9.	 310 CMR 30.00 Hazardous Waste Regulations – In January 2007, an update to this 
regulation was proposed to streamline the cleanup requirements of any hazardous 
materials released to the environment at facilities, both active and closed, that are, or 
were, subject to a hazardous waste license.  In April 2010, this regulation was updated 
to include the Amendments for Adoption of Federal Land Disposal Restriction 
Program. The update also includes revised definitions and technical corrections needed 
to clarify the regulatory status of specific wastes.  There were no revisions that affect 
the protectiveness of the remedy. 

10.	 314 CMR 4.00 Surface Water Standards – updated January 2007.  These standards 
were not considered during the development of the preliminary remedial goals for the 
site, but are now considered applicable because contaminated groundwater discharges 
to Red Cove.  This revision should not affect the protectiveness of the selected remedy. 

11.	 314 CMR 6.00 Massachusetts Groundwater Quality Standards – rescinded March 20, 
2009.  Revisions made to 314 CMR 5.00 for a streamlined groundwater discharge 
permitting process negated the need for this section. As the selected groundwater 
quality standards for the site are mainly Federal MCLs and are also presented in 40 
CFR 141 Section 11 and 13, the removal of 314 CMR 6.00 from Massachusetts 
regulations does not affect the protectiveness of the remedy. 

In addition, a search was performed for any newly promulgated standards that could affect 
protectiveness at the site.  No new ARARs were identified that would affect the protectiveness 
of the selected remedy. 

3.7	 ISSUES 

The ROD Does Not Include Institutional Controls Prohibiting Groundwater Use in the 
Impacted Area. 
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The groundwater beneath the area extending north of the landfill (off Army property) has been 
impacted with arsenic levels exceeding drinking water standard (referred to as the “Impacted 
Area”). All properties over the Impacted Area are serviced by the public water system and 
although there are no ICs specified in the ROD related to the Impacted Area properties, there 
are existing ICs in place that are likely to prevent the use of groundwater north of SHL, based 
on the town zoning, regulations and requirements.  Specifically, 1) the Town of Ayer 
Subdivision Control Regulations requires the connection to public water systems that are 
within 400 ft of a proposed subdivision; 2) the Ayer BOH permit application for new private 
well construction requires the description and approximate distances to potential sources of 
contamination within 400 ft of the proposed well (potential sources of contamination are 
defined as various types of disposal sites and the term “disposal site” per the Massachusetts 
Contingency Plan (MCP) is defined as a place or area where an uncontrolled release of oil 
and/or hazardous material from or at a site or vessel has come to be located); and 3) new 
house building permits issued by the Town of Ayer Building Department require the 
connection to public water and sewer utilities that are available at the property. 

The Ayer BOH prohibits the installation of any new wells within or downgradient of the 
Impacted Area. Recent discussions with an agent for the BOH (August 19, 2010) confirmed 
that:1) processes are in place to prevent groundwater use in the southern part of Ayer; and 2) 
not many well installation requests are made because municipal water is available and its use is 
encouraged. The few requests for wells that have been received are for locations far away 
from the SHL part of town, near Groton, in rural areas where municipal water is not 
available. Well permits are reviewed on a case by case basis and the process is layered so that 
a building permit cannot be approved until the BOH approves the well permit. 

The Remedy May Not Achieve the Groundwater Cleanup Goals for Arsenic; the ROD 
Does Not Include Specific Response Action Objective for the Restoration of Groundwater 
Within the “Impacted Area.” 
Monitoring wells upgradient and cross-gradient from the landfill, and well outside the 
influence of the groundwater extraction system, exhibit arsenic concentrations in excess of 400 
times the MCL of 10 µg/L. Based on estimated groundwater velocities, it will take many years 
to flush currently impacted groundwater from areas outside the capture zone. Further, it will 
likely require additional time for new equilibrium redox conditions (presumably oxidizing) to 
be established, which in turn are expected to result in declines in arsenic concentration. This 
suggests that the expectation that the Contingency Remedy can achieve the ROD objectives is 
potentially unrealistic, due to the elevated local background arsenic concentrations and the 
source strength of reducing condition within the landfill and throughout the impacted area. 

Contaminated Groundwater is Discharging to Red Cove. 
An RI for Plow Shop Pond (AOC 72) is underway with sampling completed in June 2009 and 
a draft RI report submitted in March 2010. The report includes a risk assessment for Plow 
Shop Pond based on the recent RI Work Plan (AMEC, 2009) and data collected from 1991 to 
2009. 

The RI results indicate there is an arsenic flux to Red Cove which was estimated to be about 
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14 grams per day, given current groundwater conditions with the ATP operating and the cap 
in place. Concentrations in sediment and water are highest at the sediment/water interface 
where groundwater discharges to the pond. Arsenic in Red Cove sediment is concentrated in 
iron floc near the sediment surface, including the shoreline as far north as groundwater 
discharge occurs. The distribution of arsenic in Red Cove sediment is heterogeneous with 
levels varying by a factor of 10 between adjacent samples. 

The RI concludes that the source of arsenic in the Red Cove area is the current and historic 
release of groundwater from the SHL. Overall, the RI results are consistent with earlier 
investigations. 

Issues 
Affects 

Protectiveness 
(Y/N) 

Current Future 
ICs prohibiting the use of groundwater as drinking water in the Impacted Area are not 
explicitly stated in the ROD. 

N Y 

The Remedy may not achieve the groundwater cleanup goals for arsenic; the ROD does 
not include specific Response Action Objective for the restoration of groundwater within 
the “impacted area”. 

N Y 

Contaminated groundwater with elevated arsenic is discharging to the Red Cove area of 
Plow Shop Pond and contaminating sediments. Human health and ecological risks in 
Plow Shop Pond are to be addressed under, Plow Shop Pond. 

N Y 

3.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

The ROD Does Not Includes Institutional Controls (ICs) Prohibiting Groundwater Use in 
the Impacted Area. 
Following completion of the SHL FFS, the Army will prepare a ROD ESD or a ROD 
Amendment that will formally specify the ICs that prohibit the use of groundwater within the 
Impacted Area. The Army will ensure that the ICs specified and already in place are sufficient 
such that no new private wells can be installed within or adjacent to the Impacted Area. If the 
existing ICs are insufficient, then the Army will coordinate with the Town of Ayer and other 
stakeholders to determine what changes to the ICs will be necessary and then incorporate them 
into the remedy. 

The Remedy May Not Achieve the Groundwater Cleanup Goals for Arsenic; the ROD 
does Not Include Specific Response Action Objective for the Restoration of Groundwater 
Within the “Impacted Area”. 
Complete the SHL FFS to develop a remedial alternative that will effectively meet RAOs and 
cleanup goals established as part of an updated remedy that specifically addresses the current 
site conditions. 

Contaminated Groundwater is Discharging to Plow Shop Pond. 
Complete the SHL FFS to develop a remedial alternative that will effectively meet RAOs and 
cleanup goals established as part of an updated remedy that addresses the groundwater 
discharge to Plow Shop Pond.  A final RI report for AOC 72 is expected by November 2010. 
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The results of the RI will be considered in a FS evaluating remedies for sediment 
contamination. The AOC 72 FS will be integrated with the final FFS for SHL to the maximum 
extent possible considering the project schedule and the interrelation between potential 
groundwater and sediment remedies. 

Recommendations/ 
Follow-up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Follow-up 
Actions: 
Affects 

Protectiveness 
(Y/N) 

Current Future 
The Army will prepare a draft ROD 
ESD or a ROD Amendment (based on 
the Final SHL FFS selected alternative) 
that will formally specify the ICs that 
prohibit the use of groundwater within 
the Impacted Area. 

Army EPA 4/30/11 N Y 

Following completion of the Draft Final 
SHL FFS, the Army will propose a 
remedial alternative that will effectively 
meet RAOs and cleanup goals 
established as part of an updated remedy 
that specifically addresses the current site 
conditions. 

Army EPA 01/31/11 N Y 

Following completion of the Draft Final 
SHL FFS, the Army will propose a 
remedial alternative that will effectively 
meet RAOs and cleanup goals 
established as part of an updated remedy 
that addresses the groundwater discharge 
to Plow Shop Pond. 

Army EPA 01/31/11 N Y 

3.9 PROTECTIVENESS STATEMENT 

The SHL remedy is considered protective in the short-term, because there is no evidence of 
current exposure.  However, in order for the remedy to remain protective in the long-term, an 
updated SHL remedy must incorporate ICs that restrict the installation of private drinking 
water wells throughout the “Impacted Area” and effectively meet RAOs developed under the 
SHL FFS to address both groundwater restoration within the “Impacted Area” and 
groundwater discharging to Plow Shop Pond. 
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4.0	 AREA OF CONTAMINATION 57 STATUTORY FIVE-YEAR SITE 
REVIEW 

4.1	 SITE CHRONOLOGY 

The following tables outline the chronology of site events at Areas 1, 2, and 3 at AOC 57: 

Table 4.1
 
Chronology of Events – AOC 57, Area 1
 

Event Date 
Initial discovery of problem and contamination February 13, 1977 
SI, Preliminary Risk Evaluation (PRE) 1992 
Area Requiring Environmental Evaluation (AREE) 1994 
Soil Removal Action 1997 
RI completed 2000 
ROD signed September 28, 2001 
First Five-Year Review September 2005 

Table 4.2
 
Chronology of Events – AOC 57, Area 2
 

Event Date 
Drainage ditch investigated as part of SI for Group 2 and 7 historic gas stations 1992 
Soil removal action in response to new MCP standards 1994 
Soil removal action discontinued due to contamination extending beyond original 
estimates (1,300 cy soil removed) 

1994 

RIs conducted, identified most significant soil contaminants to be PAHs, PCBs and 
lead 

1995-1998 

USACE conducted additional soil/groundwater investigations 2000 
FS completed 2000 
ROD signed for AOC Areas 1, 2, and 3 September 28, 2001 
USACE completed additional soil removal actions January-February 2003 
Remedial Action Work Plan (RAWP) started January-February 2003 
Additional Remediation and Work Plan Amendment 2003 
Site Restoration completed October 2003 
Transportation and Disposal/Stockpiles December 2003 
Remedial Action Report Completed September 2004 
ESD issued for additional soil removal volume and additional soil and groundwater 
COCs for Area 2 

March 10, 2004 

LTMP 2003/2004 
First Five-Year Review September 2005 
Draft Operating Properly and Successfully Demonstration for Area of 
Contamination 57 

December  2005 

Revised LTMP completed November 2008 
Final Wetland & Upland Habitat and Long Term Adaptive Monitoring and 
Maintenance Plan, Area of Contamination 57 Areas 2 and 3 

January 2007 

2004 to 2006 Final Annual Reports, Wetland & Upland Habitat and Long Term 
Adaptive Monitoring and Maintenance Program, Area of Contamination 57 Areas 2 
and 3 

January 2007 

U.S. Army Corps of Engineers-New England District 
2010 Five-Year Review - Devens 4-1	 HGL9/29/2010 



 

  
     

 

 
   

 
  

  
 

   
  

 

 
 

 

  

 
 

   
 

  
  
  

 

 
  

 

 
 

 

  
  

   
   

   
  

  
  

  
 

 
 

  
 

    
 

 

 

 

    
 

   
  

 

 
 

 

  

  

  

HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

Table 4.2 (continued)
 
Chronology of Events – AOC 57, Area 2
 

Event Date 
2007 & 2008 Final Annual Reports, Operation & Maintenance Phase, Wetland & 
Upland Habitat and Long Term Adaptive Monitoring and Maintenance Program, 
DCL Areas of Contamination 9, 11, 40, 41 & Study Areas 12 and 13, and Area of 
Contamination 57 Areas 2 and 3 

May 2008 & June 2009 

Final Operating Properly and Successfully Demonstration for Area of 
Contamination 57 

February 2010 

Annual LTM 2005-2009 

Table 4.3
 
Chronology of Events – AOC 57, Area 3
 

Event Date 
Four test-pits excavated east of Area 2, results indicated PAH and chlorinated 
VOCs, area designated Area 3 

1995 

RIs conducted, identified most significant soil contaminants to be PAHs, PCBs, 
some SVOCs and arsenic, lower concentrations of VOCs 

1996-1998 

USACE conducted soil removal action 1,860 cy of TPH and PCB contaminated soil 
removed 

1999 

USACE performed additional soil sampling 2000 
FS completed 2000 
Groundwater monitoring points installed 2000 
USEPA and MassDEP collected groundwater samples April 3, 2001 
ROD signed September 28, 2001 
Soil Removal Action completed 2002 
Remedial Action Report/remedial work completed 2002-2003 
LTMP 2003/2004 
First Five-Year Review September 2005 
Draft Operating Properly and Successfully Demonstration for Area of 
Contamination 57 

December  2005 

Revised LTMP completed November 2008 
Final Wetland & Upland Habitat and Long Term Adaptive Monitoring and 
Maintenance Plan, Area of Contamination 57 Areas 2 and 3 

January 2007 

2004 to 2006 Final Annual Reports, Wetland & Upland Habitat and Long Term 
Adaptive Monitoring and Maintenance Program, Area of Contamination 57 Areas 2 
and 3 

January 2007 

2007 & 2008 Final Annual Report , Operation & Maintenance Phase, Wetland & 
Upland Habitat and Long Term Adaptive Monitoring and Maintenance Program, 
DCL Areas of Contamination 9, 11, 40, 41 & Study Areas 12 and 13, and Area of 
Contamination 57 Areas 2 and 3 

May 2008 & June 2009 

Final Operating Properly and Successfully Demonstration for Area of 
Contamination 57 

February 2010 

Annual LTM 2005-2009 

4.2 BACKGROUND 

AOC 57 is part of the Bowers-Nonacoicus Brook Sub-basin, Nashua River Watershed, located 
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south of former Building 3713, between Barnum Road and Cold Spring Road on the 
northeastern side of the former Main Post of Fort Devens in the Town of Harvard, 
Massachusetts. 

AOC 57 consists of three sub-areas; Area 1, Area 2, and Area 3, located south and southeast 
of former building 3713 and former buildings 3756, 3757, and 3758.  These sub-areas 
received stormwater runoff and wastes from vehicle maintenance activities conducted at the 
storage yards.  These yards were eventually abandoned in 1998, and the pavement and fencing 
were improved.  The former storage yards are now soil and grass-covered areas.  Areas 2 and 
3 are located within Lease Parcel A6.  Area 1 is not part of the LTM program, as discussed 
later in this section. 

Areas 1, 2, and 3 include upland area [elevations between 228 ft and 240 ft mean sea level 
(msl)] that slopes downward to a delineated wetland area (elevations lower than 228 ft msl), 
which is part of the wetland system and feeder stream known as Lower Cold Spring Brook. 
At Area 2, the wetland boundary is located approximately 250 ft from Cold Spring Brook and 
at Area 3, the wetland boundary is located approximately 500 ft from Cold Spring Brook.  The 
upland area is forested with trees and scrub bush.  The wetland area is densely vegetated with 
brush and contains small areas of standing water. It should be noted that portions of Areas 2 
and 3 are located within the 100-year floodplain of Cold Spring Brook. A portion of Area 1 is 
located outside the lease parcel A6a and outside of the 100-year floodplain, (i.e., at an 
elevation > 228 ft msl).  

The AOC 57 ROD, dated September 2001, determined that Area 1 required No Further 
Action (NFA) and selected remedies for Areas 2 and 3 to protect human health and the 
environment under current and future land use scenarios. “Alternative II-3, Excavation (For 
Possible Future Use), Groundwater Monitoring, Surface Water Monitoring and Institutional 
Controls” was the selected remedy for Area 2 and “Alternative III-2a, Excavation (To 
Accelerate Groundwater Cleanup), Groundwater Monitoring, Surface Water Monitoring and 
Institutional Controls” was the selected remedy for Area 3. Public access to Area 2 and 3 is 
not restricted, but the presence of floodplains/wetlands and existing zoning currently prevents 
residential use/exposure. 

Analysis of data obtained and observations made at Area 2 during the January 2002 soil 
removal work and subsequent investigations between 2002 and 2003 for petroleum waste 
recovery efforts, resulted in the determination that conditions at Area 2 were different from 
the presumed conditions upon which the September 2001 ROD had been based.  An ESD 
dated March 2004 expanded the ROD recommendations to include EPH C11-C12 aromatics and 
PCBs as COCs for Area 2 groundwater, include EPH as a COC for Area 2 soil, monitor for 
the presence of petroleum waste at Area 2, and increase the soil volume and associated cost 
for Area 2 soil removal activities. 

4.2.1 AOC 57 – Area 1 Background 

Area 1 consists of a former stormwater outfall and drainage area for runoff from paved areas 
proximal to former Building 3713.  Drainage from Area 1 meanders and eventually flows into 
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Cold Spring Brook.  An estimated 50- to 100-gallon spill of No. 4 fuel oil was discharged 
through the Area 1 outfall in 1977.  Approximately 3,000 gallons of mixed oil and water were 
recovered through the use of contaminant dikes and absorbent booms in 1977, and 
approximately 25 cy of petroleum contaminated soil was removed in 1997.  Available data 
indicate that the contamination associated with the fuel oil spill has been removed, and a risk 
assessment indicates that there are no unacceptable risks for unrestricted use (Final RI Report, 
AOC 57, HLA, 2000a).  The 2001 ROD closed Area 1 with NFA. 

4.2.2 AOC 57 – Area 2 Background 

Area 2 is located approximately 700 ft north of Area 1 and adjacent to a former vehicle 
storage yard associated with the motor repair shops located in former Buildings 3757 and 
3758.  Area 2 grades down towards the wetlands associated with Cold Spring Brook and 
formerly consisted of an eroded drainage ditch created by rainfall runoff from vehicle storage 
yard associated with former Buildings 3757 and 3758. Initially, it was believed that 
contamination in Area 2 was the result of a No. 4 fuel release in Area 1.  Subsequent 
investigations concluded that Area 2 was separate from Area 1.  Following a soil removal 
action in 1994, Area 2 was re-graded and a permanent drainage swale was installed.  Runoff 
drains into the swale and discharges east into Cold Spring Brook (Figure 4.1).  Subsequent 
activities included subsurface investigations with soil sampling and monitoring well 
installation, removal of contaminated soil, construction of an interceptor trench, and operation 
of a petroleum product recovery system. 

In 1992, the drainage ditch located at Area 2 was investigated as part of the SI (ABB, 1995) 
for Groups 2 and 7 Historic Gas Stations. Naphthalene and TPH were detected in soil 
samples.  Fingerprint analysis of soil samples collected from the drainage ditch area indicated 
soil contamination was most likely derived from lubricating oil or vehicle crankcase oil, and 
not the 1977 release of No. 4 fuel oil. 

During 1994, the Army performed a soil removal action at Area 2 in response to newly 
promulgated MCP standards.  The 1994 soil removal action was discontinued due to soil 
contamination that extended below the water table and well beyond the area limits originally 
estimated.  The site was transferred to the RI/FS process.  A total of 1,300 cy of contaminated 
soil was removed during the 1994 removal action. 

During 1995 through 1998, the Army conducted a RI at AOC 57 Areas 2 and 3.  The most 
significant soil contaminants identified at Area 2 included PAHs, PCBs, and lead.  The Army 
performed additional soil and groundwater investigations in 2000, and completed a FS for 
selection of final remedies at AOC 57 Areas 2 and 3.  On September 28, 2001, a ROD was 
signed to select excavation and ICs as the remedy for Area 2. 

Soil excavation conducted (in Area 2) as a ROD remedy was initiated in January 2002 and was 
conducted in phases until February 2003, when excavation activities were discontinued due to 
contamination extending beyond the limits identified in the ROD. The Army conducted 
further sampling to delineate the extent of contamination and completed site restoration in 
October 2003. An ESD dated March 2004 expanded the ROD COC to include LTM of EPH 
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C11-C12 aromatics and PCBs for Area 2. 

A solar panel manufacturing facility was constructed between Areas 2 and 3 of AOC 57 and 
Barnum Road between 2008 and 2009.  Construction activities complicated site access but 
otherwise had minimal impact to AOC 57. 

4.2.3 AOC 57 – Area 3 Background 

During investigation activities completed in 1995, four test-pits were excavated east of Area 2 
where historical photos indicated soil staining.  Sample analysis showed the presence of PAHs 
and chlorinated VOCs.  The area was designated AOC 57 Area 3.  Area 3 is located 
approximately 600 ft to the northeast of Area 2, south of former vehicle maintenance motor 
pools (Figure 4.2). 

During 1996 through 1998, RI field investigations were performed to assess the nature and 
extent of contamination at Area 3.  The most significant soil contaminants identified at Area 3 
included PAHs, PCBs, some SVOCs, and arsenic.  Lower concentrations of VOCs were 
detected at some locations. 

The Army conducted a soil removal action in 1999 that targeted soils with TPH and PCB 
concentrations exceeding soil standards published under the MCP. A total of 1,860 cy of 
materials was removed for off-site disposal. 

During 2000, the Army performed additional soil and groundwater investigations, and 
completed a FS for selection of final remedy for Area 3.  On September 28, 2001, a ROD was 
signed to select excavation and ICs as the remedy for Area 3. 

Soil excavation was initiated in January 2002 and completed in February 2003.  Area 3 was 
excavated to the target limits, and the planned volume of soil was removed within these limits 
to depths ranging between 2 and 4 ft.  All confirmatory samples met the ROD cleanup 
criterion for EPH, and Area 3 was backfilled and the extent of removal was documented. 

Area 3 monitoring well 57M-96-09X was destroyed by the solar panel manufacturing facility 
construction activities that were noted in Section 4.2.2.  However, this well was slated for 
removal from the sampling program in 2008 with regulatory approval.  The well had been 
slated for annual groundwater level measurements, but future groundwater contouring efforts 
will not be affected by the loss of the well. 

4.3 REMEDIAL ACTION 

A remedial action was not required for Area 1.  The selected remedy for Area 2 is 
“Alternative II-3, Excavation (For Possible Future Use), Groundwater Monitoring, Surface 
Water Monitoring and Institutional Controls.” The selected remedy for Area 3 is “Alternative 
III-2a, Excavation (To Accelerate Groundwater Cleanup), Groundwater Monitoring, Surface 
Water Monitoring and Institutional Controls.” Key components of the selected remedies are 
summarized in Sections 4.3.3 and 4.3.4. 
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4.3.1 Remedial Action Objectives at AOC 57 – Area 2 

Based on the results of the risk assessment, the following RAOs were developed for Area 2: 

Area 2 – Possible Future Use Scenario (Construction Worker) 

•	 Protect potential construction workers that might work with future recreational 
(wetlands) areas at Area 2 from ingesting soils containing Aroclor-1260 and lead in 
excess of preliminary remediation goal (PRG) concentrations considered protective of 
human health (3.5 and 600 mg/kg, respectively). 

Area 2 – Unrestricted Land Use Scenario 

•	 Prevent potential residential receptors from coming in dermal contact with and 
ingesting Area 2 wetland soils containing Aroclor-1260, arsenic, chromium, lead, and 
the EPH C11-C22 aromatic carbon range in excess of PRG concentrations considered 
protective of human health (0.5, 21, 550, 400, and 930 mg/kg, respectively). 

•	 Prevent residential potable use of Area 2 wetland groundwater containing arsenic, PCE 
in concentrations that exceed Federal MCL/MMCL drinking water standards (50 and 5 
µg/L, respectively). 

4.3.2 Remedial Action Objectives at AOC 57 – Area 3 

Based on the results of the risk assessment, the following RAOs were developed for Area 3: 

Area 3 – Possible Future Use Scenario (Construction/ Industrial Worker) 

•	 Protect potential future commercial/industrial receptors from ingesting upland Area 3 
groundwater that contains arsenic, cadmium, and 1,4-dichlorobenzene (1,4-DCB) at 
concentrations that exceed MCLs and MMCLs for drinking water. 

Area 3 – Unrestricted Land Use Scenario (Residential) 

•	 Prevent unrestricted residential potable use of Area 3 groundwater containing arsenic, 
cadmium, and 1,4-DCB at concentrations that exceed MCLs and MMCLs for drinking 
water. 

•	 Prevent unrestricted residential dermal contact and ingestion of surface soils containing 
the EPH C11-C12 aromatic carbon range at concentrations in excess of PRGs considered 
protective of human health. 

•	 Prevent unrestricted residential potable use of Area 3 floodplain groundwater 
containing arsenic and PCE at concentrations that exceed MCLs and MMCLs for 
drinking water. 

4.3.3 Selected Remedy 

No further action was required for AOC 57 Area 1.  The selected remedies for Areas 2 and 3 
included soil excavation and treatment/disposal, wetland protection, ICs, and 
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groundwater/surface water LTM to evaluate the effectiveness of the remedy at controlling 
groundwater contamination and site risk.  The remedy did not include active groundwater 
treatment but relies on natural attenuation.  The major components of the selected remedy for 
Areas 2 and 3 are: 

•	 Soil excavation and treatment/disposal; 

•	 Wetland protection (inclusion of these wetlands as part of the Lower Cold Spring 
Brook wetland habitat); 

•	 ICs; 

•	 Groundwater and surface water LTM; 

•	 IC inspections; and 

•	 Five-Year Reviews. 

In March 2004, the USEPA published an ESD for AOC 57.  The ESD resulted from data 
collected during soil excavation activities at Area 2.  The changes to the selected remedy for 
Area 2 were: 

•	 Increased volume and cost of contaminated soil requiring removal to attain cleanup 
levels at Area 2; 

•	 Inclusion of EPH as a COC for soil at Area 2; and 

•	 Inclusion of EPH and PCBs as COC for Area 2 groundwater. 

The original ROD established risk-based cleanup levels for Area 2 at AOC 57 for the PCBs, 
Aroclor-1260, and lead.  Concerns about the persistent separate phase petroleum waste 
observed during removal and investigation work in 2002-2003 resulted in the addition of C11
C22 aromatic hydrocarbons quantified by EPH (MassDEP EPH Method) as a COC.  As a 
result of the addition of C11-C12 as a COC, the ROD adopted the more stringent S3/GW-1 
cleanup level of 200 mg/kg EPH C11-C22 aromatic fraction for Area 2 soils.  Subsequently, 
PCBs were added as a COC because of their association with the petroleum waste oil.  Final 
cleanup levels for Area 2 are presented in the tables below: 

Table 4.4
 
Contaminants of Concern Cleanup Levels in Soil
 

AOC 57 - Area 2
 

Contaminant of Concern Final Cleanup Levels 
PCB (Aroclor-1260) 3.5 mg/kg dry weight by USEPA Method 3540C/8082 

Lead 600 mg/kg dry weight by USEPA Method 3050B/6010B 
C11-C22 Aromatic Hydrocarbons 200 mg/kg dry weight for EPH using MassDEP method 
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Table 4.5
 
Contaminants of Concern Cleanup Levels in Groundwater
 

AOC 57 - Area 2
 

Contaminant of Concern Final Cleanup Levels 
Arsenic 50 µg/L 

Cadmium 5 µg/L 
1,4-DCB 5 µg/L 

Tetrachloroethylene 5 µg/L 
EPH C11-C22 Aromatics 200 µg/L 

PCB (total of all Aroclors) 0.5 µg/L 

The Area 3 soil cleanup objective was to remove organic material impacted by storm water 
runoff and wastes from vehicle maintenance at storage yards. The ROD established cleanup 
levels for one COC in soil, EPH C11-C22 Aromatic Hydrocarbons, at AOC 57 Area 3, as 
presented in the table below: 

Table 4.6
 
Contaminants of Concern Cleanup Levels in Soil
 

AOC 57 - Area 3
 

Contaminant of Concern Final Cleanup Levels 
C11-C22 Aromatic Hydrocarbons 930 mg/kg dry weight for EPH using MassDEP method 

The ROD identifies groundwater COCs at Area 3 as arsenic, cadmium, 1-4-DCB, and PCE. 

Table 4.7
 
Contaminants of Concern Cleanup Levels in Groundwater
 

AOC 57 - Area 3
 

Contaminant of Concern Final Cleanup Levels 
Arsenic 50 µg/L 

Cadmium 5 µg/L 
1,4-DCB 5 µg/L 

Tetrachloroethylene 5 µg/L 

4.3.4 Remedy Components Specified by the ROD 

4.3.4.1 Area 2 Selected Key Components 

The selected remedy for AOC 57 Area 2, Alternative II-3, includes components to reduce 
potential human health risks associated with contaminated soil and groundwater at the Area 2 
floodplain.  A detailed description of Area 2 Alternative II-3 is presented in Section 12.1.2 of 
the ROD; the key components are summarized below. 

Soil Excavation and Treatment/Disposal at an Off-site Facility 
Alternative II-3 included excavation of soil with Aroclor-1260 and lead concentrations in 
excess of PRGs protective of construction workers.  The actual extent of excavation and 
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volume of soil removed was to be determined by field screening methods. The ROD estimated 
an average excavation depth of 4 ft and approximately 640 cy (1,152 tons) of soil would be 
removed and treated/disposed of at an approved off-site treatment, storage, or disposal facility. 
Implementation of the soil removal is discussed in Section 4.3.5 of this report. 

Wetland Protection 
Soil excavated within the 100-year floodplain (220 ft msl) and within delineated bordering 
vegetated wetlands (based on a 1993 wetlands delineation), would likely require wetland 
protection in accordance with the Massachusetts Wetland Protection Act and Regulations (310 
CMR 10.55). 

Prior to any excavation activities, new wetland delineation would be performed at Area 2 to 
define construction area limits located within the delineated vegetated wetlands.  A pre-
construction mitigation study would be performed to determine the impact to the affected area 
and the compensatory mitigation required as a result of the excavation activities. Once the 
extent of anticipated impacts was known, a mitigation/restoration plan would be prepared for 
regulatory agency review and concurrence. 

Compensatory mitigation and monitoring would be implemented according to the mitigation 
plan.  A wetland scientist would monitor wetland restoration for a period of five years, 
beginning the year after wetland creation.  Implementation of the wetland monitoring plan is 
discussed in Section 4.3.5 of this report. 

Institutional Controls 
In the event of future property transfer, the Army would include deed covenants to prohibit 
use of Area 2 groundwater and unrestricted use of floodplain property.  All ICs would be 
stated in full or by reference within deeds, easements, mortgages, leases, or other instruments 
of property transfer.  These controls would be drafted, implemented and enforced in 
cooperation with federal, state, and local governments.  These covenants would be maintained 
as long as soil and groundwater contaminants remained at concentrations above cleanup levels. 
If future land use at AOC 57 is inconsistent with these ICs, then the site exposure scenarios for 
human health and the environment would be re-evaluated to assess whether this response 
action remains appropriate. 

Institutional Control Inspections 
The Army would prepare and submit an IC Monitoring Plan for agency review and 
concurrence as part of the site LTMP (HGL, 2008) to detail the ICs to be 
incorporated/referenced within instruments of property transfer and ensure that the IC 
requirements were met.  The plan would include a checklist of elements to be assessed during 
regularly scheduled on-site inspections and interviews with the site property owner, manager, 
or designee. 

Environmental Monitoring 
Environmental monitoring includes performing long-term groundwater and surface water 
sampling.  Long-term groundwater sampling would assess groundwater COC (arsenic, 
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cadmium, 1,4-DCB, PCE, EPH C11-C12 aromatics and PCBs) migration and monitor COC 
concentration trends. 

Surface water sampling would be a component of environmental sampling to assess for off-site 
migration of COCs via the groundwater to surface water pathway.  The purpose of the surface 
water sampling would not be to collect additional ecological risk assessment data. 

Sampling frequency, location, analytes, sampling procedures, and action levels for 
environmental monitoring would be detailed in the LTMP and submitted to USEPA and 
MassDEP for review and concurrence prior to implementation.  Following attainment of 
groundwater cleanup levels, monitoring would be discontinued in accordance with the time 
frame specified in the LTMP. 

Five-Year Reviews 
Because Alternative II-3 would result in contaminants remaining onsite above concentrations 
allowing unrestricted land use and to the extent required by law, the Army would review the 
site at least once every five years to ensure that the remedial action remains protective of 
human health and the environment.  Five-year reviews would be performed as long as 
hazardous substances, pollutants, or contaminants remain onsite above concentrations that 
allow for unrestricted exposure and unlimited use. 

4.3.4.2 Area 3 Selected Key Components 

The selected remedy for AOC 57 Area 3, Alternative III-2a, contains components to reduce 
potential human health risks associated with exposure to contaminated soil (floodplain) and 
groundwater (upland and floodplain) at Area 3.  A detailed description of Area 3 Alternative 
III-2a is presented in Section 12.2.2 of the ROD; the key components are summarized below. 

Soil Excavation and Treatment/Disposal at an Off-Site Facility 
Alternative III-2a included excavation of floodplain soil with elevated concentrations of 
organics that were believed to contribute to reducing (i.e., anaerobic) conditions and the 
release of naturally occurring arsenic to groundwater.  In lieu of other site-specific data that 
related concentrations of soil organics to arsenic in groundwater, the ROD used EPH C11-C22 

aromatic range concentrations as an indicator of the source of groundwater contamination. 
Because this alternative relies on ICs to achieve protection of human health under anticipated 
future land use scenarios, the ROD did not identify PRGs or cleanup criteria for the soil 
removal.  The criteria would be developed during the design phase of the remedy. 

It was anticipated that the excavation would occur in the floodplain around the southern edge 
of the 1999 soil excavation where concentrations of organics were believed to be the greatest. 
The ROD estimated an average depth of 3 ft and approximately 640 cy of soil would be 
removed to be treated/disposed of at an approved off-site facility.  Implementation of the soil 
removal action is discussed in Section 4.3.5 of this report. 

Wetland Protection 
Soil excavated within the 100-year floodplain (<220 ft msl) and within delineated bordering 
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vegetated wetlands would likely require wetland protection in accordance with the 
Massachusetts Wetland Protection Act and Regulations at 310 CMR 10.55. Wetland protection 
activities would be performed as described for Alternative II-3, Section 4.3.4.1. 

Prior to any excavation activities, wetlands delineation would be performed at Area 3.  If the 
proposed construction area was confirmed to be within delineated vegetated wetlands, a pre-
construction mitigation study would be performed to determine the impact to the affected area 
and the compensatory mitigation required as a result of the excavation activities.  Once the 
extent of anticipated impacts was known, a mitigation/restoration plan would be prepared for 
regulatory agency review and concurrence.  The primary goal of wetland restoration activities 
would be to restore affected freshwater wetlands within the excavation area and disturbed 
during remedial activities. 

Institutional Controls 
To protect possible future commercial workers and residents from exposure to groundwater 
and future residents from exposure to contaminated floodplain soil in the event of future 
property transfer, the Army would include deed covenants to prohibit potable use of Area 3 
groundwater and residential use of floodplain property. 

Institutional Control Inspections 
The Army would prepare and submit an IC Monitoring Plan for regulatory agency review and 
concurrence as part of the site LTMP to detail the ICs to be incorporated or referenced within 
instruments of property transfer and ensure that the IC requirements were met.  The plan 
would include a checklist of elements to be assessed during regularly scheduled on-site 
inspections and interviews with the site property owner, manager, or designee.  If future land 
use at AOC 57 is inconsistent with these ICs, then the site exposure scenarios for human 
health and the environment would be re-evaluated to assess whether this response action is 
appropriate. 

Environmental Monitoring 
Environmental monitoring would consist of long-term groundwater and surface water 
sampling.  Long-term groundwater sampling would be performed to assess for decreases in 
arsenic; maintenance of PCE, cadmium, and 1,4-DCB concentrations (upland and floodplain 
COCs) at or below cleanup levels; and for the need for continued groundwater ICs to protect 
human receptors. 

Surface water sampling would assess off-site migration of human health COCs in excess of 
PRGs via the groundwater to surface water pathway.  The purpose of the surface water 
sampling would not be to collect additional ecological risk assessment data. 

Sampling frequency, location, analytes, sampling procedures, and action levels for 
environmental monitoring would be detailed in the Draft LTMP and submitted to USEPA and 
MassDEP for review and concurrence prior to implementation.  Following attainment of 
groundwater cleanup levels, monitoring will be discontinued in accordance with the time 
frame specified in the LTMP. 
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Five-Year Reviews 
Alternative III-2a would result in contaminants remaining on site above concentrations 
allowing unrestricted use.  To the extent required by law, the Army would review the site at 
least once every five years to ensure that the remedial action remains protective of human 
health and the environment.  Five-Year Reviews would be performed as long as hazardous 
substances, pollutants, or contaminants remain on-site above concentrations that allow for 
unrestricted exposure and unlimited use. 

4.3.5 Remedy Implementation 

Soil Excavation and Treatment/Disposal at an Off-site Facility 
The Army performed soil removal in January-February 2003 at AOC 57 Areas 2 and 3 under 
a RAWP prepared to address the final ROD remedy for contaminated soils. 

Area 3 was excavated to the target limits, and the planned volume of soil was removed within 
these limits to depths ranging from 2 to 4 ft.  All confirmatory samples met the ROD cleanup 
criterion for EPH.  Area 3 was backfilled and the extent of removal was documented. 

At Area 2, the ROD-based soil excavation was performed between January 2002 and February 
2003. However, contamination appeared to extend beyond the assumed limits of 
contamination.  In addition, petroleum waste persistently seeped into the excavation.  The 
excavation was left partially open to observe and remove the oil sheen and globules using 
absorbent pads and a belt-skimmer product recovery system. 

During 2003, the Army continued operation of the petroleum product recovery system at Area 
2 following a winter shutdown.  The Army conducted additional soil sampling to delineate the 
extent of contaminated soils, and to identify the source of the petroleum waste.  Based on the 
additional soil data, a Work Plan Amendment was developed to complete remediation of the 
remaining contaminated soils.  The Army executed the Work Plan Amendment, which 
included contaminated soil removal and removal of excavation water to allow access to 
contaminated soils beneath the groundwater table.  The Army installed and operated a 
petroleum product recovery system in the open excavation and installed four collection sumps 
at Area 2 within a groundwater interception trench installed between the soil excavation area 
and the wetlands.  Site restoration activities at AOC 57 Areas 2 and 3 were performed in 
October 2003.  Transportation and disposal of remaining stockpiled contaminated soils were 
completed by the end of December 2003. 

A final Interim Remedial Action Completion Report was prepared in September 2004.  The 
report summarizes the work performed to complete remediation of contaminated soils at AOC 
57 during 2002 and 2003.  The following is a summary of the materials removed during the 
remedial activities: 

•	 4,361 tons of contaminated material was excavated from Area 2 and 197 tons were 
removed from Area 3. All contaminated soils were transported offsite for 
treatment/recycling in a thermal desorption process at Environmental Soils 
Management, Inc., in Loudon, NH; 
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•	 Twenty four 55-gallon drums containing absorbent materials and PPE were transported 
to Onyx facility, TX, for thermal destruction; 

•	 Two 55-gallon drums (an estimated 80-gallons) containing petroleum-contaminated 
liquids from skimming operations; 

•	 One 20 cy container of plastic liner co-mingled with contaminated soils; 

•	 Two 30 cy trash containers of construction wastes and decontaminated liner/cover 
materials; and 

•	 94,000 gallons of contaminated water from the excavations were discharged to the 
Devens sewer system under a temporary discharge permit. 

Wetland Protection 
The removal contractor, Conti Environmental, Inc. (Conti), restored delineated wetlands that 
were damaged during the excavation activities in Areas 2 and 3. The remediation and 
restoration were completed in October 2003. Final restoration activities were performed in 
October 2003 following completion of the soil remedial actions. 

A wetland monitoring plan was outlined in the LTMP prepared by USACE in March of 2004. 
The objectives of the wetland restoration and monitoring plan were to evaluate the restoration 
measures implemented during the first two growing seasons to ensure success and to identify 
and take corrective actions, if any, based on the periodic monitoring.  The key components of 
the Wetlands Monitoring Plan included: monitoring during construction, LTM, and 
compliance with performance standards presented in the LTMP.  Wetlands within AOC 57 are 
part of the Lower Cold Spring Brook drainage and must be considered with any plans to 
restore Lower Cold Spring, Bowers and Nonacoicus Brooks. 

Three years of wetlands monitoring and maintenance was performed by USACE from 2004 
through 2006.  By the end of 2006, the wetland areas of AOC 57 were found to meet 
performance standards and the Habitat LTMP Program was terminated. A two-year operation 
and maintenance phase was implemented by USACE from 2007 through 2008.  The 2008 
Final Annual Report, O&M Phase, Wetland & Upland Habitat and Long Term Adaptive 
Monitoring and Maintenance Program, DCL) Areas of Contamination 9, 11, 40, 41 & Study 
Areas 12 and 13, and Area of Contamination 57 Areas 2 and 3 (USACE, 2009) summarized 
the findings of the 2008 O&M activities, and concluded the wetlands monitoring, maintenance 
and reporting activities for AOC 57. 

Institutional Controls 
In accordance with the ROD, ICs that prohibit the use of groundwater as a potable source and 
residential use of flood plain property are currently in effect at AOC 57.  ICs are included in 
the LIFOC currently in affect for all leased parcels including AOC 57. The LIFOC agreement 
identifies the general restrictions and required actions that are in place to protect the remedy 
for AOC 57.  Administrative ICs would be developed and detailed in the FOST and included 
with the Deed prior to transfer of the land parcels associated with AOC 57. 
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Institutional Controls Inspections 
IC inspections were developed as part of the Draft LTMP (USACE, 2004) and documented in 
the comprehensive LTMP (HGL 2008b).  The plans include a checklist of elements to be 
assessed during regularly scheduled on-site inspections and interviews with the site property 
owner, manager, or designee.  If future land use at AOC 57 is inconsistent with the ICs, then 
site exposure scenarios for human health and the environment will be re-evaluated to assess 
whether this response action is appropriate.  As part of the inspections, information about 
whether any excavations that would involve soil and groundwater are planned, and any 
proposed plans for sale or development of the property are gathered from personnel with 
knowledge of the site and the ICs.  Although public access to both Areas 2 and 3 is not 
restricted, recent construction of the Evergreen solar panel manufacturing facility between 
Barnum Road and AOC 57 has blocked direct access to the site, thereby making the site less 
accessible than in previous review periods. 

Environmental Monitoring 
LTM was performed by the USACE-NAE, Concord, Massachusetts in 2005, and was 
performed in accordance with the LTMP (USACE, 2004). LTM was performed by HGL 
from 2006 through 2010 in accordance with the 2004 USACE LTMP until it was superseded 
by the comprehensive LTMP (HGL, 2008).  Section 3 of the comprehensive LTMP includes 
details for AOC 57 sampling and analysis activities. 

If there is indication that contaminants are migrating downgradient from the former source 
area, the Army, in conjunction with MassDEP and USEPA representatives, will evaluate the 
need for additional action.  Contaminants will be deemed to be migrating downgradient if any 
COCs are detected above their respective action levels in designated sentry wells.  The 
groundwater and brook elevation data will be reviewed to determine if flow direction remains 
constant and if the monitoring locations continue to be strategically located for detecting off-
site migration of COCs.  If future proposed land use at AOC 57 is inconsistent with 
implemented ICs, then the site exposure scenarios to human health and the environment will 
be re-evaluated to ensure that the response action at AOC 57 is appropriate.  More frequent 
reviews will be performed if site conditions change significantly. 

Monitoring will continue until all monitored wells are below action levels for two consecutive 
sampling rounds and the Army, MassDEP, and USEPA agree that the site can be 
administratively closed out. 

Assessment of Monitoring and Site Inspection Data 
Groundwater and surface water monitoring, wetland inspection and ICs inspection data will 
continue to be reported in the Annual Reports. Data will continue to be evaluated for 
detection of COCs concentrations that exceed action levels at the downgradient sentry wells. 
Data at source area wells will also be evaluated to observe trends in contaminant 
concentrations.  It is expected that, once sufficient data are available, the data will be tracked 
using a linear regression or other method appropriate to distribution of the data. A proposal 
for the modification of assessment of the data will be presented in the Annual Report for 
review and approval by the regulatory agencies prior to implementing a change.  The results 
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of the IC checks will continue to be assessed and reported in the Annual Reports. 

Five-Year Reviews 
Because the selected remedies for Area 2 and 3 results in contaminants remaining onsite above 
concentrations allowing unrestricted use, review of the site is required every five years to 
ensure that the remedial action remains protective of human health and the environment.  This 
is the second five-year review for AOC 57.  Five-year reviews will be performed as long as 
hazardous substances, pollutants, or contaminants remain on site above concentrations that 
allow for unrestricted exposure and unlimited use. 

4.3.6 System Operation/Operations and Maintenance 

Groundwater and surface water monitoring is being performed in accordance with the LTMP 
(HGL, 2008b) for AOC 57.  Estimated O&M costs for groundwater monitoring at AOC 57 
Areas 2 and 3 based on actual costs for 2008 are estimated as $35,000 per year for 
groundwater monitoring, wetland monitoring, IC inspections, and reporting. 

4.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

This is the second five-year review for AOC 57.  The previous five-year review in 2005 
recommended continued remedial action activity, which consisted of a long-term groundwater 
monitoring program, surface water monitoring, wetlands protection, ICs, IC inspections, 
annual reporting, and five-year site reviews. 

The protectiveness statement from the 2005 Five-Year Review Report was as follows: 

“The remedies at AOC 57 are protective of human health and the environment. 
Exposure pathways that could result in unacceptable risks are being controlled. 
Excavation activities at AOC 57 were completed in 2003. 

A Health and Safety Plan (HASP) and Investigative Derived Waste (IDW) handling 
procedures are in place and are being properly implemented during groundwater and 
surface water sampling. The HASP and IDW procedures are sufficient to control risk 
to on-site workers and the public.  Human health is currently not at risk at AOC 57 
because groundwater at the AOC is not being used for potable use nor proposed for 
potable use and contaminated surface soils at AOC 57 have been excavated and 
removed from the site.” 

Recommendations from the previous review include the following: 

EPH was removed from the Area 3 analyte list following the spring 2005 LTM event. 

The previous five-year review also recommended that reducing conditions observed at AOC 
57 be assessed by the Army by plotting and contouring arsenic concentrations, as well as ORP 
and dissolved oxygen (DO).  USACE performed and evaluation of arsenic data, including a 
temporal and spatial analysis of available arsenic historical site data, and issued a technical 
memo (USACE, 2006).  The evaluation was inconclusive for both Areas 2 and 3, but did 
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indicate that there was a stronger case in Area 2 for naturally occurring conditions as the cause 
of observed arsenic concentrations.  One conclusion from the USACE’s evaluation was that 
the existing data sets were not sufficient to rule out the biodegradation of petroleum 
hydrocarbons as the cause of reducing conditions in Area 2 and 3.  However, data collected 
from 2006 through spring 2010 continue to demonstrate the same trends noted in the USACE 
evaluation; Area 2 and 3 arsenic concentrations are generally decreasing over time although 
more recent results have indicated steady arsenic concentrations.   The comprehensive LTMP 
(HGL, 2008b) provides a more detailed discussion of arsenic results and fate and transport and 
included a wider range of LTM data. 

Additionally, it was recommended that piezometer 57P-98-04X be repaired and, along with 
piezometer 57P-98-03X, re-surveyed. Each of these action items were addressed by the Army 
during the June 2008 LTM event and the collection of water level data from these locations 
resumed. 

The previous five-year review recommended that future surface water samples be analyzed for 
dissolved metals instead of total metals.  June 2006 groundwater and surface water samples 
were analyzed for total and dissolved metals, in part to evaluate the concentration of mobilized 
metals versus the concentration of metals that had precipitated out of surface water or 
groundwater due to high oxidation-reduction potential (ORP) or oxygenated conditions or 
other mechanisms.  Significant differences were not observed between total and dissolved 
metals in monitoring well and surface water sample results, therefore groundwater and surface 
water samples from subsequent LTM events were analyzed for total metals only.  Starting with 
the 2009 LTM event, surface water samples have been analyzed for dissolved metals only. 

The previous five-year review also recommended that future surface water samples be 
compared to National Recommended Water Quality Criteria to ensure compliance and 
determine if an impact to the protectiveness of the remedy has occurred.  Beginning with the 
spring 2007 LTM event, surface water results have been compared to the USEPA Water 
Quality Criteria.  Surface water sample results have been compliant with USEPA Water 
Quality Criteria, with the exception of trace levels of PCBs observed in one sample from the 
2007 LTM event that were above the 0.014 µg/L criteria, or non-COCs such as iron and 
manganese.  Arsenic surface water sample results have been well below the USEPA Water 
Quality Criteria.  No impacts to the protectiveness of the remedy were observed from surface 
water sample results. 

Additional progress since last Five-Year Review: 

Well point 57WP-05-01 was installed along the edge of Cold Springs Brook, slightly upstream 
of AOC 57, during the November 2005 LTM event. The well point was installed to provide 
additional arsenic and water level data. Arsenic was generally not detected in samples 
collected through fall 2007, so sampling of the well point was discontinued in 2008.  Water 
level data collected from the well point was used to supplement Area 2 water level data, but 
had no significant individual contribution to the LTM program.  Two well points were 
installed in AOC 57 during the June 2006 LTM event to provide additional groundwater 
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elevation data; one was installed in Area 2 and one was installed in Area 3.  Well point 57WP
06-02 was installed in Area 2 near well 57M-03-03X and well point 57WP-06-01 was installed 
in Area 3 near well 57M-96-11X.  The well point water levels have been consistent with the 
adjacent monitoring wells. 

Army efforts to monitor the effects of wetland restoration activities are discussed Section 
4.3.5, Wetland Protection.  In 2008, the Army concluded the wetland restoration monitoring 
and maintenance activities. 

Annual reports issued for AOC 57 describe sampling and maintenance activities, IC 
inspections, analytical results and contaminant trends.  The comprehensive LTMP (HGL, 
2008b) represented a significant effort to evaluate site data, update the conceptual site model, 
review remedial timeframe estimates, and optimize the LTM program based on available 
information.  The following LTM program optimization items were presented in the LTMP 
and received regulatory approval: 

•	 Reduction of the groundwater monitoring frequency from semi-annual to annual 
(spring); 

•	 Discontinuation of sampling water from Sumps 1, 2, 3, and 4 in Area 2; 

•	 Discontinuation of sampling groundwater from wells 57M-03-06X and 57M-03-01X in 
Area 2; 

•	 Discontinuation of sampling groundwater from well point 57WP-05-01; 

•	 Discontinuation of sampling groundwater from well 57M-96-09X in Area 3; and 

•	 Removal of cadmium, lead, and PCBs from the groundwater analyte list. 

Several conclusions were included in the 2008 LTMP regarding AOC 57.  The LTM data has 
confirmed the effectiveness of the remedy.  VOC results are less than cleanup goals with the 
exception of results from three wells.  At Area 2 well 57M-03-02X, PCE and TCE are present 
but concentrations are steady or decreasing, and fluctuate slightly above or below the cleanup 
goal.  At Area 3 well 57M-96-11X, 1,4-DCE concentrations have been slightly above the 
cleanup goal during the spring 2008 and 2009 LTM events.  At Area 3 well 57M-95-03X, 1,4
DCE concentrations are periodically above the cleanup goal.  Cleanup goal exceedances at 
both Area 3 wells have been of insufficient frequency to develop temporal trends.  Arsenic 
concentrations in Area 2 and 3, as discussed above, are generally decreasing over time but 
have been steady in recent LTM events.  Arsenic concentrations in surface water continue to 
be below USEPA Water Quality Criteria, and trend analyses strongly suggest that arsenic 
concentrations in surface water will either decrease or remain stable.  Conservative arsenic 
mass-loading calculations discussed in the 2008 LTMP suggest that arsenic accumulation in 
Cold Springs Brook sediment is not a significant concern.  The LTM program is in its eighth 
year, which leaves ample time for residual VOC and arsenic concentrations to reach cleanup 
goals within a reasonable time frame. 

The Draft Final Operating Properly and Successfully Demonstration for Area of 
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Contamination 57 (USACE, 2010) built upon the 2005 submittal of the draft document 
submittal by USACE and concluded that the remedial actions selected for AOC 57 were 
operating properly and successfully, consistent with the provisions of CERCLA, Section 
120(h)(3). This conclusion was based on the following lines of evidence: 

•	 The remedy for AOC 57 has been implemented as designed; 

•	 The remedy will achieve the RAOs delineated in the ROD; 

•	 The remedy is functioning in such a manner that it is expected to adequately protect 
human health and the environment when completed; and 

•	 ICs have been enacted to provide further protection to human health. 

4.5 FIVE-YEAR REVIEW PROCESS 

4.5.1 Administrative Components of the Five-Year Review Process 

Development of the third Five-Year Review process included the following components that 
are described in this section: 

•	 Document Review; 

•	 Data Review; 

•	 Site Inspection; 

•	 Interviews; and 

•	 Community Participation. 

4.5.2 Document Review 

The following documents were evaluated for this five-year review: 

•	 AOC 57 ROD prepared by the USEPA, 2001. 

•	 AOC 57 Explanation of Significant Differences (ESD) prepared by USACE-NAE, 
March 2004. 

•	 Second Five-Year Review Report prepared by Nobis, September 2005. 

•	 Final Operating Properly and Successfully Demonstration for Area of Contamination 
57 prepared by USACE, February 2010. 

•	 Draft Operating Properly and Successfully Demonstration for Area of Contamination 
57 prepared by USACE, December 2005. 

•	 Final Long Term Monitoring Plan prepared by HGL, October 2008. 

•	 Final 2005 Annual Report prepared by HGL, March 2007. 

•	 Final 2006 Annual Report prepared by HGL, August 2007. 

•	 Final 2007 Annual Report prepared by HGL, July 2008. 
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•	 Final Wetland & Upland Habitat Restoration and Long Term Adaptive Monitoring and 
Maintenance Plan, Area of Contamination 57 Areas 2 and 3 prepared by USACE, 
January 2007. 

•	 Final 2004 Annual Report, Wetland & Upland Habitat Restoration and Long Term 
Adaptive Monitoring and Maintenance Program, Area of Contamination 57 Areas 2 
and 3 prepared by USACE, January 2007. 

•	 Final 2005 Annual Report, Wetland & Upland Habitat Restoration and Long Term 
Adaptive Monitoring and Maintenance Program, Area of Contamination 57 Areas 2 
and 3 prepared by USACE, January 2007. 

•	 Final 2006 Annual Report, Wetland & Upland Habitat Restoration and Long Term 
Adaptive Monitoring and Maintenance Program, Area of Contamination 57 Areas 2 
and 3 prepared by USACE, July 2007. 

•	 Final 2007 Annual Report, Operation & Maintenance Phase, Wetland & Upland 
Habitat Restoration and Long Term Adaptive Monitoring and Maintenance Program, 
Devens Consolidation Landfill (DCL) Areas of Contamination 9, 11, 40, 41 & Study 
Areas 12 and 13, and Area of Contamination 57 Areas 2 and 3 prepared by USACE, 
May 2008. 

•	 Final 2008 Annual Report, Operation & Maintenance Phase, Wetland & Upland 
Habitat Restoration and Long Term Adaptive Monitoring and Maintenance Program, 
Devens Consolidation Landfill (DCL) Areas of Contamination 9, 11, 40, 41 & Study 
Areas 12 and 13, and Area of Contamination 57 Areas 2 and 3 prepared by USACE, 
June 2009. 

•	 Final 2008 Annual Report prepared by HGL, September 2009. 

•	 Final Operating Properly and Successfully Demonstration for Area of Contamination 
57 prepared by USACE, February 2010. 

•	 Draft-Final 2009 Annual Report prepared by HGL, April 2010. 

4.5.3 Data Review 

Data from the 2005 through 2009 LTM events are presented in their respective annual reports. 
Per approval of the 2008 LTMP, sampling at AOC 57 was reduced from a semi-annual event 
to an annual event each spring.  A final report summarizing the data from the May 2009 
sampling event was not yet issued at the time that this Five-Year Review Report was prepared. 
However, results from the May 2009 event were available for review from the draft final 2009 
Annual Report (HGL, April 2010).  Table 4.8 at the end of this subsection summarizes the 
AOC 57 COCs that have exceeded the site cleanup goals from fall 2003 through spring 2009. 
A complete list of all validated COC results for AOC 57 from 2005 through 2009 are 
presented in Appendix C. 

With the exception of one short-lived spike in groundwater and two short-lived spikes in 
surface water observed during this review period, the historical arsenic data for Area 2 in 
Figure 4.3 convey a general downward trend, yielding results consistently close to or below 
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the 10 µg/L GW-1 standard and the 150 µg/L USEPA Water Quality Criteria since the 
October 2007 sampling event.  In comparison, historical data for arsenic in Area 3 (Figure 
4.4) present a more reciprocal pattern, with generalized high points during the fall months and 
low points during the spring events.  Such regular intervals may result from higher 
precipitation totals during the fall and winter months, supporting desorption from native, 
arsenic-bearing soils and a re-establishment of equilibrium by the spring and summer months. 
Alternatively, the higher fall arsenic concentrations may be explained by less energetic 
groundwater conditions (lower groundwater velocity) and creation of an environment more 
conducive to generating reducing conditions, and, thus, greater mobilization of dissolved 
arsenic.  Spring conditions are more dynamic and generally more conducive to oxygenation of 
the groundwater, and, thus are less conducive to arsenic dissolution. Overall, groundwater 
from Area 3 well 57M-96-11X consistently portrays an elevated arsenic concentration ranging 
from 12 to 27 times the MCL/GW-1 standard, whereas arsenic in well 57M-95-03X, with the 
exception of an anomaly in October 2004, has ranged from 5 times the groundwater standard 
to well below it. 

Iron and manganese analyses were added to the AOC 57 analyte list in spring 2006 and have 
been reported only for the 2006 through 2009 sampling events.  As a result, no significant 
trends can be deduced at this time.  The iron concentrations at all three surface water sampling 
locations have varied widely from event to event; however, most results are above the USEPA 
Water Quality Criterion of 1,000 µg/L. 

As demonstrated by the field parameter measurements for 2005 through 2009 in the Appendix 
C Tables, the iron, manganese and arsenic concentrations generally reflect the groundwater 
conditions under Areas 2 and 3.  For instance, when the ORP of a well is below 50 millivolts 
(mV) and the DO concentration is below 1 mg/L, the metal concentrations are usually 
elevated.  Such conditions are likely an inherent characteristic of a wetland environment. 

PCE and TCE concentrations (Figures 4.5 and 4.6, respectively) at Area 2 well 57M-03-02X 
have remained relatively constant since the fall 2003 sampling event, fluctuating slightly 
around the 5.0 µg/L cleanup goal. All other Area 2 and Area 3 PCE and TCE results have 
either been non-detections or detections below the GW-1 standard since the second Five-Year 
Report (Nobis, September 2005). 

The 1,4-DCB results have primarily been below the 5 µg/L cleanup goal at all AOC 57 wells 
since 2003.  Four exceptions are documented: fall 2004 and 2007 (both 13 µg/L) at monitoring 
well 57M-95-03X, and spring 2008 and 2009 (5.1 µg/L and 7.5 µg/L, respectively) at 
monitoring well 57M-96-11X.  These exceedances are infrequent and unpredictable in nature. 

The EPH C11-C22 aromatic carbon fraction results have largely been non-detections for 
groundwater from all AOC 57 wells since 2003, with the exception of the fall 2005 result (251 
µg/L) at Sump-2. 
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Table 4.8
 
Summary of Exceedances for AOC 57
 

GROUNDWATER 
Well Number Fall 

2003 
Spring 
2004 

Fall 
2004 

Spring 
2005 

Fall 
2005 

Spring 
2006 

Fall 
2006 

Spring 
2007 

Fall 
2007 

Spring 
2008 

Spring 
2009 

Arsenic - 10 µg/L Cleanup Goal 

57M-03-02X (AREA 2) (4.2) (6.4) (8.9) ND (8.8) 14 13 (6) (8) 13 10 

57M-03-04X (AREA 2) 41 30 50 47 167 (3.7) (6) (3) ND ND ND 

57M-03-05X (AREA 2) 22 21 19 ND 18.6 15 11 (5) (9) 11 12 

SUMP-1 (AREA 2) NC 55 (7.8) ND 36.1 25 (9.0) (4.1) (7) NC NC 

SUMP-2 (AREA 2) NC 28 24 ND 36.2 38 17 (3.2) 28 NC NC 

SUMP-3 (AREA 2) NC 22 25 ND 16.8 21 20 (4.7) 14 NC NC 

SUMP-4 (AREA 2) NC 21 62 ND 24.8 23 37 ND 62 NC NC 

57M-95-03X (AREA 3) 36 44 230 25 13.6 (7) 49 (4.8) 51 23 21 

57M-96-11X (AREA 3) 270 240 120 161 215 163 171 166 193 160 163 

Trichloroethene - 5  µg/L Monitoring Criteria 

57M-03-02X (AREA 2) (3.9) (4.3) 5.3 5.3 6.1 5.3 (3.3) (4.7) (3.2) 6.2 (4.0) 

Tetrachloroethene - 5  µg/L Cleanup Goal 

57M-03-02X (AREA 2) (4.1) (2.3) (2.7) (3.9) 6.0 (2.3) (0.84) 5.8 (1.5) (3.7) (0.43 J) 

C11-C22 Aromatics - 200  µg/L Cleanup Goal 

SUMP-2 (AREA 2) NC ND ND ND 251 ND ND ND ND NC NC 

1,4-Dichlorobenzene - 5 µg/L Cleanup Goal 

57M-95-03X (AREA 3) (1.4) (2.2) 13 (0.5) (0.8) (1.4) (4.5) (1.4) 13 (0.9) (2.4 J) 

57M-96-11X (AREA 3) (3.4) (3.8) (2.4) (3.3) (1.4) (3.7) (2.4) (4.4) (1.6) 5.1 7.5 
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Table 4.8 (continued)
 
Summary of Exceedances for AOC 57
 

H
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SURFACE WATER 

Well Number 
Fall 
2003 

Spring 
2004 

Fall 
2004 

Spring 
2005 

Fall 
2005 

Spring 
2006 

Fall 
2006 

Spring 
2007 

Fall 
2007 

Spring 
2008 

Spring 
2009 

Arsenic - 150  µg/L Water Quality Criteria 

57-AREA 2-SW-3 (AREA 2) (14) (8.1) (46) (96) (39.9) (7) (46) (63) (11) (6) (2.6J) 

Iron - 1,000  µg/L Water Quality Criteria 

57-AREA 2-SW-2 (AREA 2) NC NC NC NC NC 1,100 (480) 3,900 1,200 2,600 (770) 

57-AREA 2-SW-3 (AREA 2) NC NC NC NC NC (740) 8,300 4,500 1,100 1,500 7600 

57-AREA 3-SW-1 (AREA 3) NC NC NC NC NC (600) 4,500 (520) 7,100 6,800 2500 

Lead - 2.5  µg/L Water Quality Criteria 

57-AREA 2-SW-2 (AREA 2) ND ND ND ND ND (1.8) (1.9) 12 ND NC NC 

57-AREA 2-SW-3 (AREA 2) 2.6 ND ND 5.2 3.3 2.8 ND 12 ND NC NC 

57-AREA 3-SW-1 (AREA 3) 34 ND (0.81) 3.4 ND (2.3) ND (1.8) 14 NC NC 

Notes: 

Number in parentheses denotes that the concentration is below the associated cleanup goal, monitoring criteria, or water quality criteria value. 

Unadjusted C11-C22 Aromatics result used beginning with Spring 2006 sample event. 

ND = The analyte was analyzed for, but not detected. The associated numerical value is the laboratory reporting limit.
 
NC = Not collected; a sample was not collected and analyzed for this particular analyte.
 
J = Estimated value detected below the laboratory reporting limit.
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4.5.4 Site Inspection 

On May 20, 2010, an HGL representative performed site inspections at AOC 57. Conditions 
during the inspection were favorable with no precipitation and temperatures in the 70-80°F 
range. 

Observed monitoring well protective casings were intact and secured.  Staff gauges were 
observed to be in good condition.  No evidence of excavation or groundwater use was noted at 
the site. 

In addition, no groundwater pumping wells are in operation at the site. No other violations, 
modifications, or response actions were identified during the inspection. Finally, no 
enforcement actions associated with failure of the LUC program have occurred at AOC 57. 

4.5.5 Interviews 

The following individuals were interviewed as part of the five-year review: 

• Ms. Ellen Iorio, USACE, New England District; 

• Mr. Ron Ostrowski, MassDevelopment; and 

• Mr. Henry Malone, Evergreen Solar, Inc. 

Ms. Iorio stated that the site is operating properly and meeting all remedial objectives per the 
ROD.  She is unaware of any events, incidents, or activities that would impact the remedy at 
the site. 

Mr. Ostrowski stated that remedial work at AOC 57 is satisfactory and progressing forward. 
Furthermore, he stated that there were no outstanding issues with existing LUCs on the site. 

Mr. Malone reported that during Evergreen Solar’s first year of operation, there were 
discharges of hazardous materials; he further stated that these were properly reported and 
properly remediated with no adverse effect on the environment or the AOC 57 remedy.  He 
stated that he was unaware of any issues or community concerns regarding remedial operations 
at the site. 

The detailed 2010 LUC interviews will be included in Appendix J. 

4.5.6 Community Participation 

Community participation at former Fort Devens Army Installation is detailed in Section 1.3. 

4.6 TECHNICAL ASSESSMENT
 

Question A: Is the remedy functioning as intended by the decision documents?
 

U.S. Army Corps of Engineers-New England District 
2010 Five-Year Review - Devens 4-23 HGL9/29/2010 



 

 

  
     

  
     

 
 

 
  

  
  

  
  

   
 

  
   

 
 

 
 
 

  
   

 
  

 
 

   
   

 
 

    
 

 
  

 
 
 

  
 

 
  

 
    

  

HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

Yes.  The remedy is functioning based on the long-term monitoring results and ICs 
implemented with no early indicators of remedy failure. Information to support this statement 
provided below. 

Remedial Action Performance 
Several years of groundwater and surface water monitoring have been performed at AOC 57. 
The LTMP (HGL, 2008b) details the site monitoring that is performed in order to meet the 
remedial goals for the site.  LTM activities will continue to be performed until remedial goals 
are obtained.  LTM activities and sampling results indicate that the remedial action is 
operating as intended and cleanup goals are likely to be achieved within a reasonable 
timeframe. 

Based on the review of available data, ROD COC concentrations are generally decreasing or 
steady with some fluctuations over time.  VOC results are generally at or below cleanup goals 
with a few exceptions of results slightly above cleanup goals.  Arsenic results in Area 2 have 
decreased significantly over time to concentrations that are below or slightly above the cleanup 
goal.  Arsenic results in Area 3 well 57M-95-03X have decreased significantly over time to 
concentrations that are slightly above the cleanup goal, although results in well 57M-96-11X 
appear to be steady at concentrations that are well above the cleanup goal.  However, ample 
time remains for attenuation of residual VOCs and arsenic in groundwater.  Data will continue 
to be evaluated to observe trends in contaminant concentrations and evaluate the potential for 
off-site migration. 

System Operations/Operation and Maintenance (Long Term Groundwater Monitoring) 
Groundwater monitoring is being performed in accordance with the LTMP (HGL, 2008b) for 
both Areas 2 and 3.  On-site IC inspections and interviews continue to confirm that there are 
no exposures to contaminated groundwater. Annual reports continue to provide data that 
support the effectiveness of ongoing remedy activities. 

Opportunities for Optimization 
The frequency of monitoring and the analyte list have been reduced since the previous five-
year review.  No further optimization is recommended at this time. 

Early Indicators of Potential Remedy Failure 
No early indicators of potential remedy failure were noted during the review. Groundwater 
monitoring results have been steady or decreasing.  Surface water monitoring results have 
been below USEPA Water Quality Criteria. The monitoring results indicate that off-site 
migration of contaminants is not a present concern.  The Army will continue to evaluate the 
potential for off-site migration, impact to sensitive receptors, trend analysis and remedial 
duration as part of the AOC 57 monitoring program. 

Implementation of ICs and other measures 
In accordance with the ROD, ICs prohibiting the potable use of groundwater and residential 
use of floodplain property are currently in effect at AOC 57.  ICs are included in the LIFOC 
currently in effect for all leased parcels, including the AOC 57.  The LIFOC agreement 
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identifies the general restrictions and required actions that are in place to protect the remedy 
for AOC 57.  Administrative ICs would be developed and detailed in the FOST and included 
with the deed prior to transfer the land parcels associated with AOC 57.  There are no current 
or future plans for installation of potable water wells at either Area 2 or 3.  The LIFOC can be 
located at the BRAC office library. 

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used 
at the time of remedy selection still valid? 

The exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 
remedy selection are still valid based on supporting information provided below, with the 
exception of the PRG for arsenic.  The arsenic PRG was previously 50 µg/L and changed to 
10 µg/L in January 2006. 

Changes in Standards and To Be Considered 
As part of this five-year review, ARARs and TBC guidance presented in the ROD were 
reviewed.  This review will be discussed further in Section 4.6.2. 

Excavation activities at AOC 57 were completed in October 2003.  The RAOs for soil 
specified in the ROD have been permanently achieved.  There are no current ARARs that 
apply to soil contaminants at the site.  Following the 2002 removal work and the 2003 
additional investigation work, the Army prepared an ESD adding EPH and PCBs as COCs in 
soil.  These cleanup goals also have been met. Because the cleanup goals for soil at AOC 57 
were based on HHRA levels determined specifically for the site and the contaminated soils 
were removed, changes to soil TBCs do not affect the protectiveness of the implemented 
remedy. 

The MCLs are health-based standards established by the USEPA.  The MCL for arsenic in 
effect at the time of the ROD (50 µg/L) was selected as a groundwater cleanup goal.  Arsenic 
was present on site at concentrations greater than its MCL during the remedial investigation 
and was a primary risk driver for the ingestion of groundwater exposure.  The MCL for 
arsenic has been updated since the 2001 ROD.  Changes to the MCL for arsenic (effective 
February 2002) in association with changes of the EPA National Primary Drinking Water 
Regulations for arsenic and implementation on January 23, 2006, effectively reduced the 
clean-up level for arsenic from 50 µg/L to 10 µg/L.  There have been no changes to the COC 
MCLs since the previous five-year review.  Because the remedy includes prohibiting the use 
of groundwater as drinking water, changes to groundwater standards do not affect the 
protectiveness of the implemented remedy. However, with the revised arsenic standard, it is 
likely to increase the time necessary for elevated arsenic concentrations to decline to MCLs. 

Because the MassDEP Surface Water Standards are taken from the USEPA National 
Recommended Water Quality Criteria (Office of Water, Office of Science and Technology – 
4304T. 2009), this document is considered applicable to AOC 57.  This document establishes 
Criteria Maximum Concentrations (CMC) and Criteria Continuous Concentrations (CCC). 
CMCs are an estimate of the highest concentration of a material in surface water to which an 
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aquatic community can be exposed briefly without resulting in an unacceptable effect.  The 
CCCs are an estimate of the highest concentration of material to which an aquatic community 
can be exposed indefinitely without resulting in an unacceptable effect. Following the spring 
2007 LTM event, it was determined that surface water sampling results at AOC 57 should be 
compared to the analyte-specific CCCs for chronic freshwater aquatic biota exposure, when 
available, rather than to the cleanup goals established for groundwater. Surface water sample 
results have been compliant with USEPA Water Quality Criteria, with the exception of trace 
levels of PCBs observed in one sample from the 2007 LTM event that were above the 0.014 
µg/L criteria, or non COCs such as lead, iron and manganese.  See the following paragraph 
regarding the limited use of iron and manganese analyses for the AOC 57 LTM program. 
PCBs and lead were removed from the AOC 57 list of analytes in accordance with 2008 
LTMP recommendations that received regulatory approval. Accordingly, the use of USEPA 
Water Quality Criteria for surface water samples does not affect the protectiveness of the 
implemented remedy. 

The inorganic COCs listed in the ROD for AOC 57 are arsenic, cadmium, and lead.  In the 
2006 through 2009 LTM events, iron and manganese were added to the analyte list.  Although 
iron and manganese are not listed in the AOC 57 ROD, USEPA Region I requested that these 
metals be included in the sampling events as a measure of the potential for natural attenuation. 
AOC 57 does not have a site-specific cleanup goal for manganese and iron, as they were not 
groundwater COCs in the 2001 ROD.  AOC 57 manganese and iron concentrations in 
groundwater are compared to their background levels of 291 and 9,100 µg/L, respectively. 
Cadmium and lead were removed from the COC list in accordance with the approved LTMP 
(HGL, 2008a). 

Because the cleanup goals are based on drinking water standards, changes to the MCLs and 
MassDEP GW-1 standards influence the protectiveness of the cleanup goals.  However, 
because the remedy includes prohibiting the use of groundwater as drinking water, changes to 
groundwater standards do not affect the protectiveness of the remedy. 

Changes in Exposure Pathways 
The ROD identified unacceptable risks from the following exposure pathways in Area 2 
Wetland Area: ingestion, dermal contact, and inhalation of dust from subsurface soils by 
future construction workers and from surface and subsurface soils by future residents, and 
ingestion of groundwater as the primary drinking water source for future residents.  The ROD 
identified unacceptable risks from the following exposure pathways in Area 3 Industrial Area: 
ingestion of groundwater as the primary drinking water source by future commercial/industrial 
workers and future residents.  The ROD identified unacceptable risks from the following 
exposure pathways in Area 3 Wetland Area: ingestion, dermal contact, and inhalation of dust 
from subsurface soils and ingestion of groundwater as the primary drinking water source by 
future residents.  Based on indications from analytical results of confirmatory soil samples 
collected from excavated areas, the excavation and removal of contaminated soil from AOC 57 
have eliminated the potential soil exposure pathways. 
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ICs prohibiting the use of site groundwater as drinking water at AOC 57 have eliminated the 
potential groundwater exposure pathways.  Zoning restrictions prohibit residential use of the 
wetland areas of AOC 57.  Land use at the site has not changed since the ROD. Potential 
future uses remain consistent with potential future uses evaluated in the risk assessment 
supporting the ROD.  Current land use is in compliance with the proposed deed restrictions. 
No new contaminants, sources, or routes of exposure were identified. There is no indication 
that hydrologic/hydrogeologic conditions are not adequately characterized. 

Construction of a solar panel manufacturing facility between Areas 2 and 3 of AOC 57 and 
Barnum Road began in 2008 and was completed in 2009. Construction activities complicated 
site access but otherwise had minimal impact to AOC 57; however, Area 3 monitoring well 
57M-96-09X was destroyed by construction activities.  This well was slated for removal from 
the sampling program in 2008 with approval from the USEPA and MassDEP.  The well was 
intended for annual measurement of groundwater levels, but future groundwater contouring 
efforts will not be affected by the loss of the well.  Although significant construction activities 
were completed between AOC 57 and Barnum Road for the solar panel manufacturing facility, 
no changes in site use have taken place. 

Changes in Exposure Assumptions 
The risk assessment supporting the ROD for AOC 57 used exposure assumptions that were 
consistent with standard practice at the time. 

Since the original risk assessment was prepared, USEPA has updated the recommended 
dermal contact exposure assumptions.  The 1998 draft guidance for evaluating dermal contact 
exposures used in the RI was finalized in July 2004 (Risk Assessment Guidance for Superfund, 
Volume I – Human Health Evaluation Manual – Part E, Supplemental Guidance for Dermal 
Risk Assessment – Final).  The final guidance includes slight changes in some dermal 
exposure assumptions.  Because the remedy includes prohibiting the use of groundwater as 
drinking water and excavation of contaminated soils has been performed, changes to the 
exposure parameters do not affect the protectiveness of the implemented remedy. 

Changes in Toxicology and Other Contaminant Characteristics 
Since the completion of the HHRA, the USEPA has issued recent guidance recommending the 
use of additional sources of peer-reviewed toxicity values, and has updated several toxicity 
values.  While a few of the toxicity values have been revised since the HHRA was performed, 
these revisions would not result in the identification of additional COCs, nor would it change 
the overall conclusions of the risk assessment.  It should be noted that in Area 2, 1,2
dichloroethene and TCE would not have become groundwater COCs if screened by the 2009 
risk criteria. In Area 3, 1,2-dichlorobenzene (1,2-DCB) would not have become a COC if 
screened by the 2009 risk criteria but ethylbenzene and xylenes would have been COCs. 
Also, zinc would have been selected in surface water CPC for both Area 2 and Area 3 when 
screening with the 2009 National Recommended Water Quality Criteria.  It is not expected that 
the inclusion of ethylbenzene, xylenes, and zinc in the risk assessment calculations would have 
altered the conclusion of the risk assessment. 
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Because the groundwater cleanup goals presented in the ROD are based on drinking water 
standards and not on risk-based calculated values, changes in toxicity values do not impact the 
protectiveness of the cleanup goals.  Also, the remedy includes the prohibition of groundwater 
use as drinking water so any changes in toxicity of the COCs do not affect the protectiveness 
of the remedy.  Because the soil cleanup goals at AOC 57 were based on site-specific HHRA, 
changes in toxicity values for soil contaminants could have affected the soil cleanup goals. 
However, because the contaminated soil has already been removed, changes to soil 
contaminant toxicity do not affect the protectiveness of the implemented remedy. 

Below is a summary of the changes in toxicity values for each COC and the potential impact 
on the risk calculations: 

The IRIS cancer assessment for inorganic arsenic is currently under review. USEPA’s Office 
of Research Development has recently completed a 2010 draft titled: Toxicological Review of 
Inorganic Arsenic: In Support of the Summary Information on the Integrated Risk Information 
System (IRIS).  The draft assessment includes an updated CSF of 25.7 mg/kg-day-1, which is 
much higher than the CSF used in the original risk assessment and the one currently listed on 
IRIS.  Acceptance of this new, higher CSF could indicate that the cancer risk from arsenic 
may be underestimated.  Also, a reference concentration has been included in the IRIS 
database for arsenic, as well as for cadmium.  Therefore, the non-cancer hazards for the 
inhalation pathway may have been underestimated in the original risk assessment. 

Tetrachloroethene and 1,4-DCB have revised CSFs that are more protective than those used in 
the original risk assessment.  1,4-DCB has a revised RfD that is slightly larger than that used 
in the risk assessment. Also, a surrogate RfD was used for Aroclor 1260 in the original risk 
assessment because there is no RfD for Aroclor 1260.  Therefore, the risks and hazards may 
have been slightly underestimated for some COCs and overestimated for others in the original 
risk assessment. 

Changes in Risk Assessment Methodology 
Several new risk assessment methodologies have been introduced since the original risk 
assessment was performed in June 2000. 

In 2004, USEPA published the final version of the Risk Assessment Guidance for Superfund 
(RAGS) Appendix E, which is the updated guidance for the dermal contact evaluation 
(USEPA, 2004).  Current recommendations include updated dermal absorption factors for 
specific chemicals and updated oral to dermal adjustment factors for RfDs and CSFs. The 
final guidance includes slight changes in some dermal exposure assumptions from what was 
used in the original risk assessment.  While this may indicate an underestimation of exposure 
in the original risk assessment, it is not expected that the slight change in the dermal exposure 
calculation would alter the conclusion of the risk assessment. 

USEPA has identified several carcinogens that act via a mutagenic mode of action, and to 
account for their early-life exposures, the default age-dependant adjustment factors (ADAF) of 
“10” for ages 0 to 2 and “3” for ages 2 to 16 have now been incorporated into the risk 
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calculations.  This approach is consistent with the 2005 Guidelines for Carcinogen Risk 
Assessment and the Supplemental Guidance for Assessing Susceptibility from Early-Life 
Exposure to Carcinogens.  None of the AOC 57 COCs are considered to be mutagenic for the 
purposes of this risk assessment methodology. Therefore, this methodology change does not 
affect the conclusion of the original risk assessment. 

In January 2009, USEPA introduced RAGS Part F, which updates the approach for 
determining risk from inhaled chemicals to be consistent with the inhalation dosimetry 
methodology described in Methods for Derivation of Inhalation Reference Concentrations and 
Application of Inhalation Dosimetry (USEPA, 1994).  The new approach revises the equations 
for estimating inhalation exposure and risk, recommending that when estimating risk via 
inhalation, the concentration of the chemical in air should be used as the exposure metric 
(e.g., mg/m3), rather than inhalation intake of a contaminant in air based on inhalation rates or 
body weight (e.g., mg/kg-day).  It is not expected that this change in the inhalation calculation 
would alter the conclusion of the risk assessment. 

While numerous methodologies have changed since the original risk assessment was prepared, 
the potential human health risks discussed in the ROD will be eliminated by the ICs that are in 
place to prohibit groundwater from being used as drinking water thus maintaining the 
protectiveness of the current remedy.  Therefore, there are no risk assessment methodology 
changes that affect the protectiveness of the remedy. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No additional information other than that noted above has come to light that would call into 
question the protectiveness of the remedy was noted.  No natural disaster impacts occurred at 
AOC 57 during this review period. 

4.6.1	 Summary of Technical Assessment 

While several risk assessment methodologies have changed since the original risk assessment 
was prepared, ICs are in place to prohibit the groundwater from being used as drinking water 
thus maintaining the protectiveness of the current remedy. 

4.6.2	 Applicable or Relevant and Appropriate Requirements Review 

ARARs that were presented in the 2001 ROD are included in Appendix C.  Standards and 
regulations, current at the signing of the ROD and for the previous Five-Year Reviews, have 
been reviewed for changes that could affect protectiveness of the remedy. 

The following ARARs have been modified since the signing of the ROD and may affect the 
protectiveness of the implemented remedial action: 

1.	 40 CFR 141.11 Subpart B MCLs – updated July 1, 2001.  Section 141.11 (a) and (b) 
were amended at 66 FR 7061 on January 22, 2001 to state the following: 
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- ***The analyses and determination of compliance with 0.05 mg/L MCL for arsenic use the 
requirements of 141.23. 

- The MCL for arsenic was 0.05 mg/L for community water systems until January 23, 2006. 

On January 22, 2001, USEPA adopted a new standard for arsenic in drinking water at 
0.01 mg/L, replacing the old standard of 0.05 mg/L (66 FR 6976).  The rule became 
effective February 22, 2002. The date by which systems must comply with the new 
0.01 mg/L standard was January 23, 2006. 

2.	 40 CFR 141.15 and 141.16 Subpart B MCLs – updated July 1, 2003.  An effective 
date note (65 FR 76745) removed the sections from the CFR effective December 8, 
2003. Sections 141.15 and 141.16 do not appear in 40 CFR 141 updated on July 1, 
2004.  These two sections addressed MCLs for radium-226, radium-228, gross alpha 
particle radioactivity, and beta and photon radioactivity, which do not affect the 
protectiveness of the remedy. 

3.	 40 CFR 141.51 Subpart F MCL Goals and Maximum Residual Disinfectant Level 
Goals – updated July 1, 2001.  The table was amended in Section 141.51 by adding 
arsenic with a MCL goal of zero effective January 23, 2006 (66 FR 7063).  Until then, 
no MCL goal applied for arsenic. 

4.	 310 CMR 7.00 Air Pollution Control Regulations – In July 2009, MassDEP proposed 
to make amendments to definitions related to particulate matter in 310 CMR 7.00: Air 
Pollution Control, 310 CMR 7.54: Large Combustion Emission Units, and Appendix 
A: Emission Offsets and Nonattainment Review.  These changes are based upon a 
thorough review of the regulations encoded in 310 CMR 7.0 to ensure the addition of 
definitions for PM2.5 to all relevant sections.  The proposed revisions would not affect 
the protectiveness of the remedy. 

5.	 310 CMR 10.00 The Wetlands Protection Act Regulations – updated in June 2009. 
The revisions promulgated in June 2009 make provision for necessary actions to 
eradicate Asian Longhorn Beetle infestations within the parameters of the Wetlands 
Protection Act.  Related language has also been incorporated into 314 CMR 9.00, 401 
Water Quality Certification for Discharge of Dredged or Fill Material, Dredging, and 
Dredged Material Disposal in Waters Within the Commonwealth.  This revision does 
not affect the protectiveness of the remedy. 

6.	 310 CMR 22.0 Drinking Water – updated May 24, 2004.  The arsenic MCL listed in 
Section 22.06 is effective for the purpose of compliance with the Code of Federal 
Regulations (outlined above) on January 23, 2006.  A perchlorate standard was also 
promulgated July 28, 2006.  Because perchlorate is not a COC for the site, the ARARs 
are not affected by this change.  310 CMR 22.26 was updated in December 2009 
regarding microbial communities in groundwater that is also used for public 
consumption.  As bacterial populations are not considered a COC for AOC 57, the 
protectiveness of the remedy is not affected. 
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7.	 310 CMR 30.00 Hazardous Waste Regulations – In January 2007, an update to this 
regulation was proposed to streamline the cleanup requirements of any hazardous 
materials released to the environment at facilities, both active and closed, that are, or 
were, subject to a hazardous waste license.  In April 2010, this regulation was updated 
to include the Amendments for Adoption of Federal Land Disposal Restriction 
Program. The update also includes revised definitions and technical corrections needed 
to clarify the regulatory status of specific wastes.  There were no revisions that affect 
the protectiveness of the remedy. 

8.	 314 CMR 6.00 Massachusetts Groundwater Quality Standards – rescinded March 20, 
2009.  Revisions made to 314 CMR 5.00 for a streamlined groundwater discharge 
permitting process negated the need for this section. As the selected groundwater 
quality standards for AOC 69W are primarily Federal MCLs and are also presented in 
40 CFR 141 Section 11 and 13, the removal of 314 CMR 6.00 from the CMR does not 
affect the protectiveness of the remedy. 

9.	 314 CMR 9.00 Water Quality Certification for Discharge of Dredged or Fill Material, 
Dredging, and Dredged Material Disposal in Waters Within the Commonwealth – 
Revised June 2009.  Revisions promulgated in June 2009 address necessary actions to 
eradicate infestation by Asian Longhorn Beetles. The revised language is found in 314 
CMR 9.12. Related language has also been incorporated into 310 CMR 10.00, the 
Wetlands Protection Act Regulations.  Revisions promulgated January 2, 2008, 
encourage stormwater recharge, the increased use of low impact development 
techniques, improved operation and maintenance of stormwater best management 
practices, and the removal of illicit connections from stormwater management systems. 
MassDEP has accordingly revised the Stormwater Management Standards, which have 
been incorporated into 314 CMR 9.00. These regulations do not affect the 
protectiveness of the remedy. 

In addition, a search was performed for any newly promulgated standards, which could affect 
protectiveness at the site.  Although not an ARAR, the MCP is utilized by the Army in order 
to compare VPH/EPH data to “drinking water standards” for ROD compliance.  The MCP 
has been revised several times since the signing of the ROD.  In addition, MassDEP has 
issued policies regarding VPH/EPH sample collection and analyses.  The most recent revision 
of this policy was issued in 2003.  None of the MCP revisions note that the VPH/EPH policy 
revisions have influenced the protectiveness of the remedy.  There were also revisions made to 
the MassDEP VPH and EPH Methods.  Analytical laboratories should be performing these 
methods in accordance with the May 2004 analytical method protocol and the July 2010 
Compendium of Analytical Methods protocol. 

4.7	 ISSUES 

Based on the findings of this review, the remedial actions performed at AOC 57 are compliant 
with the ROD and are considered to be protective to human health and environment.  This 
finding is based upon a review of site reports that have been prepared since the signing of the 
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ROD, a review of ARARs triggered by the remedial action, and the findings from the site 
inspection and interviews. 

Existing land use and site conditions will be assessed during the regularly scheduled on-site 
inspections to ensure that the IC requirements are still being met. If the future proposed land 
use at AOC 57 is inconsistent with these ICs, then the site exposure scenarios to human health 
and the environment will be re-evaluated to ensure that this response action is appropriate. 

4.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

Based on the findings of this review, there are no recommendations or follow-up actions at this 
time. 

4.9 PROTECTIVENESS STATEMENT 

The remedy at AOC 57 is protective of human health and the environment.  Exposure 
pathways that could result in unacceptable risks are being controlled. 

Human health is currently not at risk at AOC 57 because ICs are in place and are effective in 
prohibiting the use of site groundwater and preventing exposure to contaminated soil. 
Remedial actions have greatly reduced risk to the environment, as indicated by long-term 
groundwater and surface water monitoring results.   HASP and IDW handling procedures are 
in place and are being properly implemented during groundwater and surface water sampling. 
The HASP and IDW procedures are sufficient to control exposure risk to on-site workers. 

Current remedial action activity consists of the continued implementation of ROD components: 
the long-term groundwater monitoring program, utilizing ICs, annual reporting, and five-year 
site reviews.  These components enable continued assessment for compliance with 
performance standards and reporting of remedy progress. 

4.10 NEXT REVIEW 

See Section 1.4 for further details. 
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5.0	 AREAS OF CONTAMINATION 43G AND 43J FIVE-YEAR POLICY 
SITE REVIEW 

5.1	 SITE CHRONOLOGY 

Table 5.1
 
Chronology of Events for AOC 43G
 

Event Date 
Five gasoline USTs removed at Area 2 October 1990 
One waste oil UST removed at Area 3 May 1992 
SI Report issued August 1992 
SSI completed – NFA for Area 1, SA 43G designated as an AOC January 1994 
RI/FS completed for Areas 2 and 3 June 1996 
Three replacement USTs (Area 2) and a sand and gas trap (Area 3) removed August 1996 
ROD signature October 1996 
Devens Public Water Supply Zone II and III were finalized September 1997 
Intrinsic Remedial Assessment completed November 1999 
Groundwater  LTM initiated December 1999 
First Five-Year Review September 2000 
Second Five-Year Review September 2005 
Revised LTMP November 2008 
Annual LTM 2005-2009 

Table 5.2
 
Chronology of Events for AOC 43J
 

Event Date 
Abandoned gasoline UST discovered May 1992 
Waste oil UST removed May 1992 
Gasoline UST removed August 1992 
SI Report complete May 1993 
Supplemental SI (SSI) completed – SA 43J designated as an AOC January 1994 
RI/FS completed June 1996 
Three replacement USTs (Area 2) and a sand and gas trap (Area 3) removed August 1996 
ROD signature October 1996 
Devens Public Water Supply Zone II and III were finalized September 1997 
Intrinsic Remedial Assessment completed November 1999 
Groundwater LTM Initiated December 1999 
First Five-Year Review September 2000 
Second Five-Year Review September 2005 
Environmental Baseline Survey May 2006 
Grant of Environmental Restriction and Easement (GERE) June 2006 
Approval of Covenant Deferral Request (USEPA) June 2006 
Approval of Nomination of AOC 43J, AREE 61AF, AREE 61J and AREE 63BB 
for Addition to Schedule I (MassDEP) 

June 2006 

Technical Update to the 1996 Risk Characterization Parcel C – AOC 43J June 2006 
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Table 5.2 (continued)
 
Chronology of Events for AOC 43J
 

Event Date 
Environmental Assessment for the Commercial Redevelopment of Parcel C June 2006 
Explanation of Significant Differences for ROD AOC 43J June 2006 
Finding of Suitability for Early Transfer (FOSET) Parcel C June 2006 
Site transferred to MassDevelopment June 2006 
AOC 43J ESD prepared by Army BRAC incorporating ICs in deed June 2006 
Test Pit Investigation July 2006 
Monitoring Well Installation (four well pairs) 2006-2007 
Quarterly Groundwater Monitoring 2007 
Annual LTM 2005-2009 
Sulfate Injection Pilot Test/Well Installation (two injection wells, 2 monitoring 
wells) 

December 2009 

Monthly Pilot Study Performance Monitoring January 2010 - Date 

5.2 BACKGROUND 

Both AOCs 43G and 43J are historic gas stations located within the former Fort Devens in the 
Town of Harvard, Massachusetts.  AOC 43G is located on Queenstown Road in the central 
portion of the former Main Post (Figure 5.1)  AOC 43J is located on Patton Road in the 
southern portion of the former Main Post (Figure 5.2). 

5.2.1 AOC 43G Background 

AOC 43G consist of a decommissioned Army Air Force Exchange Service (AAFES) gas 
station and historic gas station G.  For purpose of field investigations, AOC 43G was divided 
into three areas.  Area 1 is the former location of historic gas station G.  Areas 2 and 3 are 
associated with the AAFES gas station and represent the locations of former gasoline USTs 
and the former waste oil UST/sand and gas trap, respectively. 

The original study area (SA 43G [Area 1]) was the historic gas station, which was used as a 
motor vehicle pool to support military operations during World War II.  Operations 
concerning the motor pool were halted during the late 1940s or early 1950s.  The reported 
location of the historic gas station was to the southwest of the AAFES gasoline station 
(Building 2008) and to the southwest of Building 2009.  Based on the results of the 1992 SI 
and 1993 SSI, NFA was recommended for Area 1.  Therefore, all further discussions in this 
Five-Year Review pertain only to Areas 2 and 3. 

The location of the former AAFES gasoline station is approximately 120 ft northeast of the 
site of historic gas station G.  At the time of the 1992 SI and 1993 SSI, it consisted of a 
service station (Building 2008), which housed three vehicle service bays and the AAFES store. 
It also included three 10,000-gallon USTs, associated pump islands, and a sand and gas trap 
(Area 3). 

SA 43G was expanded to include the former AAFES gas station (Areas 2 and 3) as part of the 
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1993 SSI.  The AAFES gas station was added to investigate the distribution of contamination 
observed during the removal of three former 9,000-gallon and two former 10,000-gallon 
gasoline USTs (removed in 1990 within Area 2).  Contamination was also identified during the 
removal of a 500-gallon waste oil UST (completed in 1992 within Area 3).  The excavation for 
the UST removals did not extend beyond 20 ft due to the limited reach of the excavator. 
Although soil samples were collected from the walls of the excavation, no samples were 
collected from the base of the excavation.  The waste oil UST removal was stopped prior to 
the removal of all contaminated soil because of concerns that Building 2008 would be 
undermined. 

The 1993 SSI identified fuel related compounds, principally benzene, toluene, ethylbenzene, 
and xylenes (BTEX), in site soil and groundwater attributed to leaking USTs and the sand and 
gas trap within Area 2 and 3.  Due to the presence of soil and groundwater contamination, a 
RI and subsequent FS were recommended for Areas 2 and 3. 

The HHRA completed for the RI identified no unacceptable threats to human health from 
exposure to contaminated soil, but did find potential threats to human health from future 
exposure to groundwater.  In 1996, the Army completed a FS to analyze potential remedial 
alternatives for the groundwater contamination at AOC 43G. 

The 10,000-gallon gasoline USTs, and associated piping at the former AAFES gas station, 
were removed by USACE-NAE in July/August 1996.  In addition, the sand and gas trap and 
residual soil contamination in Area 3 were removed during this removal action. 

5.2.2 AOC 43J Background 

At the time of base closure in 1996, the area around AOC 43J was used as a vehicle storage 
yard and maintenance facility (former Buildings T-2446 and T-2479) for a Special Forces Unit 
of the Army.  The former maintenance facility used a 1,000-gallon UST for storage of 
maintenance wastes.  This UST was located just south of former Building T-2446.  The yard 
and maintenance facility are paved with asphalt and surrounded by a chain-link fence with a 
locked gate located at the northern side of the yard.  AOC 43J is within the Shebokin Supply 
Well Zone III. 

Prior to construction of the vehicle maintenance facility, this area was used as a gas 
station/motor pool (historic gas station J) during the 1940s and 1950s. The structures of this 
historic gas station consisted of a pump island and a small gasoline pump house.  This gas 
station was reported to be a Type A station, with one 5,000-gallon UST located between the 
gasoline pump house and pump island.  The station was used during World War II as a vehicle 
motor pool to support military operations.  The motor pool operations were discontinued 
during the late 1940s or early 1950s.  No records were available on the decommissioning of 
this motor pool or the removal of the associated UST.  

During the 1992 SI, an abandoned 5,000-gallon UST was found at historic gas station J.  This 
UST was added to the Fort Devens UST removal program and removed in 1992.  The former 
waste oil UST was also removed during the same year.  During both UST removals, 
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contaminated soil was removed and disposed of by the Army.  Based on the data and the 
findings of the 1992 SI, additional investigation was recommended. 

In 1993, a SSI was performed to investigate the soil contamination observed during the SI and 
to install groundwater monitoring wells.  The 1993 SSI investigations detected fuel related 
compounds, principally BTEX, in site soil and groundwater.  Because of the presence of soil 
and groundwater contamination, a RI and subsequent FS were recommended.  The site 
designation for SA 43J was administratively changed to AOC 43J at that time.  The HHRA 
completed for the RI identified no unacceptable threats to human health from exposure to 
contaminated soil, but did find potential threats to human health from future exposure to 
groundwater.  In 1996, the Army completed a FS to analyze potential remedial alternatives 
that addressed the groundwater contamination at AOC 43J.  In October1996, the ROD was 
signed. 

Another site, AREE 61 AF, also known as the 10th Special Forces Headquarters Motor Pool 
Buildings is located directly adjacent to AOC 43J.  Various studies and removal actions have 
been previously performed at the site.  The monitoring wells included in the AOC 43J LTMP 
are distributed across a major portion of AREE 61 AF.  An NFA designation was approved by 
the USEPA in late 2003. 

5.3 REMEDIAL ACTION 

A ROD was signed in October 1996 documenting intrinsic remediation as the final selected 
cleanup remedy at both AOCs 43G and 43J (USAEC, 1996).  RAOs for AOCs 43G and 43J 
are identified below. 

5.3.1 Remedial Action Objectives at AOC 43G 

The RAOs at AOC 43G are to: 

•	 Protect potential commercial/industrial receptors located on Devens property from 
exposure to groundwater having chemicals in excess of the following remedial goals 
(RG): iron (9,100 µg/L), manganese (291 µg/L), nickel (100 µg/L), benzene (5 µg/L), 
ethylbenzene (700 µg/L), and xylenes (10,000 µg/L). 

•	 Protect potential commercial/industrial receptors located off Devens property from 
exposure to groundwater having chemicals in excess of the above RGs. 

The RGs for benzene, ethylbenzene, xylenes, and nickel are the MCLs and MMCLs in effect 
at the time.  The RGs for iron and manganese are Devens background concentrations, because 
background concentrations exceeded the risk-based concentrations derived from available RfD 
values at the time of the RI/FS. 

5.3.2 Remedial Action Objectives at AOC 43J 

The RAOs at AOC 43J are to: 

•	 Protect potential commercial/industrial receptors located on the Devens property from 
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exposure to groundwater having chemicals in excess of the following RGs; arsenic (50 
µg/L), iron (9,100 µg/L), manganese (291 µg/L), benzene (5 µg/L), ethylbenzene (700 
µg/L), toluene (1,000 µg/L), and carbon tetrachloride (5 µg/L). 

•	 Protect potential commercial/industrial receptors located off the Devens property from 
exposure to groundwater having chemical in excess of the above RGs. 

The RGs for benzene, carbon tetrachloride, ethylbenzene, toluene, and arsenic are the MCLs 
and MMCLs in effect at the time.  Current values are used for evaluation of clean-up levels. 
The RGs for iron and manganese are Devens background concentrations because background 
concentrations exceeded the risk-based concentrations derived from available RfD values. 

5.3.3 Selected Remedy 

The selected remedy at each site addresses long-term commercial/industrial exposure to 
contaminated groundwater, the principal known threat at both AOC 43G and 43J.  Both of 
these sites are upgradient or within Zone IIIs that directly connect to Zone IIs of public water 
supplies.  AOC 43J is situated within the Shebokin Supply Well Zone III.  The selected 
remedial alternative for both AOC 43G and 43J relies on intrinsic remediation, groundwater 
and contaminant modeling, and groundwater LTM to evaluate the effectiveness of the 
alternative at controlling groundwater contamination and site risk.  The remedy will mitigate 
existing groundwater contamination through natural attenuation and reduce the potential risk of 
future commercial/industrial exposure to contaminated groundwater.  The major components 
of the selected remedy for both AOC 43G and 43J include: 

1.) Intrinsic bioremediation;
 
2.) Intrinsic bioremediation assessment data collection and groundwater modeling;
 
3.) Installation of additional groundwater monitoring wells;
 
4.) Groundwater LTM;
 
5.) Annual data reports to USEPA and MassDEP; and
 
6.) Five-year reviews.
 

The ROD states that if the intrinsic bioremediation assessment results at AOC 43G and 43J 
indicate that: 1) the groundwater contaminant plume increases in size on Army property 
and/or, 2) the groundwater contaminant plume remains the same size, but cannot be 
remediated within 30 years, then a soil vapor extraction (SVE) system will be installed at the 
AOC 43G source area and an additional cleanup action (not defined in the ROD) will be 
implemented at AOC 43J.  Furthermore, if at any time during this remedy there is an 
indication that contaminants are migrating off Army property at either AOC above drinking 
water standards (MCLs/MMCL or risk-based concentration [i.e., groundwater cleanup levels]) 
and/or if the Five-Year Review indicates that the intrinsic remediation alternative is not 
protective of human health, the Army will implement an additional cleanup action to protect 
human health and the environment as required under CERCLA. 

Should the Army change the use of either AOC, additional assessment and/or possible 
remedial action may be needed.  In addition, if the Army transfers either AOC by lease or 
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deed, an Environmental Baseline Survey (EBS) will be performed, and a determination will be 
made by the Army and USEPA whether the remedy remains protective of human health and 
the environment. 

The general description of the selected remedy, which applies to both AOCs 43G and 43J, is 
presented below. 

5.3.4 Remedy Components Specified by the ROD 

The following text describes the remedial components as presented in the ROD for comparison 
with the activities completed at the site that are described in sub-section 5.3.5.  The remedial 
action addresses long-term commercial/industrial exposure to contaminated groundwater, the 
principle known threat at both AOC 43G and 43J.  The selected remedial alternative for both 
AOC 43G and 43J will mitigate existing groundwater contamination through natural 
attenuation and reduce the potential risks of future commercial/industrial exposure to 
contaminate groundwater.  The major components of the selected remedy as identified in 
Section 5.3.3 are described below. 

Intrinsic Bioremediation 
As present in the ROD Section 10.B.1, intrinsic bioremediation was listed as the principal 
component in the selected remedy to meet the cleanup criteria specified in the ROD 
(Component No. 1).  Based upon organic and inorganic speciation in the aquifer, it appears 
the biological degradation of the petroleum hydrocarbons is naturally occurring at both AOCs. 
Alternatives 2A (AOC 43G) and 2 (AOC 43J) allow the natural biological degradation 
(intrinsic remediation) of the COCs to continue at the site without interruption.  To assess the 
effectiveness of biological degradation at the site, groundwater monitoring would be 
performed on a scheduled basis.  FS solute transport calculations, based upon degradation 
rates from literature, indicated that contaminants would not migrate off Army property. 

Intrinsic Bioremediation Assessment (IRA) Data Collection and Groundwater Modeling 
As presented in the ROD Section 10.B.1, prior to installation of additional groundwater 
monitoring wells and refinement of a LTMP, additional data collection and modeling would be 
required.  A work plan would be prepared detailing the proposed activities of the IRA and 
would be submitted to the USEPA and MassDEP for review prior to implementation.  The 
additional data collection would consist of supplemental soil sampling and free product 
assessment in bedrock below the former gasoline USTs (at AOCs 43G), and installation of 
additional bedrock groundwater monitoring wells (at AOC 43J).  Additional rounds of 
groundwater sampling and analysis to refine estimates of intrinsic remediation effectiveness in 
protecting downgradient receptors would be performed at both AOCs.  Data would include 
groundwater elevation, intrinsic remediation indicators, and COC concentrations. 
Groundwater elevation data would supplement the existing Devens water level data base for 
both sites and would be used to refine groundwater flow direction.  Intrinsic remediation 
indicator data (i.e., electron acceptor concentrations, nutrient concentrations, and ORP) would 
be used to evaluate the natural attenuation process.  COC concentration data would assist 
directly in estimating site-specific degradation rates and the effectiveness of intrinsic 
remediation in achieving groundwater cleanup levels.  Criteria for contaminant evaluations 
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would use risk-based concentrations, MCL and/or MMCLs. 

Data collected from the IRA groundwater sampling would be incorporated into fate and 
transport modeling.  This modeling would assess the degradation and migration of the organic 
COCs and refine current estimates of intrinsic remediation effectiveness. Initial intrinsic 
remediation modeling would be performed as part of the alternative LTM.  The existing and 
the new groundwater information would be examined to determine the best location for 
additional groundwater monitoring wells and to finalize site-specific indicator data as required 
for the LTM program. As additional monitoring data are collected during LTM (see Long-
Term Groundwater Monitoring in this subsection), the fate and transport modeling would be 
updated to allow the most accurate depiction of current and future groundwater conditions. 
The fate and transport model used for monitoring intrinsic remediation (such as Bioplume II or 
III) would be selected based upon the type of groundwater monitoring information gathered 
and market availability. Details of the model would be proposed as part of the IRA work 
plan. 

Installing Additional Groundwater Monitoring Wells 
As presented in the ROD Section 10.B.1, additional groundwater monitoring wells would be 
required to improve data collection coverage in the overburden and bedrock within and 
downgradient of the AOCs.  The ultimate number and location of additional wells for 
monitoring intrinsic remediation at the site would depend upon the fate and transport modeling 
results.  These wells would be used to monitor contaminant plume location and concentration 
on Army property in the overburden and bedrock and to collect intrinsic biodegradation 
indicators.  Final monitoring well locations and details would be submitted for regulatory 
review and concurrence. 

Long-Term Groundwater Monitoring 
Groundwater LTM was proposed to enable assessment of the intrinsic remediation progress 
and permit detection of any potential migration of contaminants that exceed groundwater 
cleanup levels beyond Army property. Dependent upon the results of the fate and transport 
modeling, groundwater monitoring would be performed on an annual basis until three 
consecutive sampling rounds indicate that cleanup objectives have been met.  The last two 
years of monitoring (confirmation) would be for only the COCs. 

Annual Data Reports 
Annual reports would be submitted to USEPA and MassDEP and would include a description 
of site activities, a summary of the long term groundwater monitoring program results, and 
any modeling updates.  The final detailed LTMP shall include a performance standard that 
would determine the effectiveness of the remedial action.  The final detailed LTMP would be 
developed in conjunction with regulatory agency review and comment. 

Five-Year Reviews 
Under CERCLA, any remedial action that results in contaminants remaining on site in excess 
of levels that allow for unrestricted reuse must be reviewed at least every five years. During 
the Five-Year Reviews, an assessment is made of whether the implemented remedy continues 

U.S. Army Corps of Engineers-New England District 
2010 Five-Year Review - Devens 5-7 HGL9/29/2010 



H
G

L—
2010 Five-Year R

eview
—

Form
er Fort D

evens A
rm

y Installation, D
evens, M

assachusetts

 

 

  
     

 

 

 

  
  

 
 
 
 

  
 

  
 

   

  

   
   

   
  

 
 

  
  

  
  

 
  

 

 

 

 

  
   

  
 

 

  
  

  

 
 

 

HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

to be protective of human health and the environment or whether the implementation of 
additional remedial action is appropriate. 

The Five-Year Review will evaluate the alternative’s effectiveness at reducing potential 
human-health risk from exposure to groundwater on site and downgradient considering current 
and potential future receptors.  This evaluation will be based on how successful the alternative 
is at attaining groundwater cleanup levels at the LTM wells. 

If the data generated from the modeling or the long-term groundwater monitoring efforts 
indicate that groundwater cleanup cannot be met within 30 years, a more aggressive remedial 
action will take place to enhance the intrinsic remediation alternative. 

5.3.5 Remedy Implementation 

Remedial Component 2 (IRA and groundwater modeling) and Component 3 (installation of 
additional groundwater monitoring wells) were completed by SWETS and HLA between 1998 
and 1999. The results of the IRA and associated field efforts are detailed in a Final IRA 
Report for each site (SWETS, 1999a, 1999b). 

The IRA performed at both sites demonstrated that intrinsic remediation was working and the 
Army did not need to conduct additional cleanup actions.  The model predicted that COCs 
would be less than the groundwater cleanup levels within 30 years and COCs would not 
migrate off the Army property. Uncertainties identified for the model included the degradation 
rates of the heavier hydrocarbon fractions and the timeframe for the evolution of redox 
conditions (and consequently, inorganic concentrations).  The predictions presented in the IRA 
have subsequently been evaluated using trend analyses taken from LTM data collected since 
the IRA was performed and additional model evaluations were performed during the 2008 
LTMP revision.  The 1999 IRA methodology and results are presented below. 

5.3.5.1 IRA Lines of Evidence 

The IRA considered the following lines of evidence: 

•	 Statistically significant historical trends in contaminant concentrations to show that a 
reduction in the total mass of concentrations was occurring at the site; 

•	 Chemical analytical data in mass balance concentrations to show that electron acceptor 
concentrations in groundwater (oxygen, nitrate, sulfate, or iron) were sufficient to 
facilitate degradation of dissolved contaminants; and 

•	 A solute fate and transport model to predict future migration of contaminants and 
estimate concentrations at potential receptor locations. 

5.3.5.2 IRA Field Activities 

AOC 43G 
Field work commenced in March 1997, and entailed soil sampling and assessment of free 
product on the groundwater below the former USTs that were removed in 1990.  Field 
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activities included advancement of three soil borings and sampling of soil and sampling for 
groundwater from one groundwater monitoring well. 

Sampling results from the March 1997 field work identified several contaminants exceeding 
MCP Method S-3/GW-1 standards.  However, statistical and modeling assessments performed 
as part of the intrinsic remediation assessment suggested that source groundwater 
contamination had been substantially reduced by UST and soil removal in this area. 

Eight rounds of groundwater sampling were conducted quarterly during 1997 and 1998 for the 
months of March, June, September, and December.  Results of the eight rounds of 
groundwater sampling indicated a decrease in BTEX concentrations over time since the early 
SI/RI rounds.  

AOC 43J 
Field work commenced in March 1997, and entailed installation of one bedrock monitoring 
well at the source area and two bedrock monitoring wells at downgradient locations.  The 
objective was to measure the hydraulic gradient between the overburden and bedrock aquifer 
to determine whether a vertical gradient exists.  Additionally, the data would provide 
information on whether VOCs and chlorinated solvents were present in bedrock groundwater 
at these three locations.  Results of the vertical gradient monitoring suggested that seasonal 
downward/upward gradients may occur. 

Eight rounds of groundwater sampling were conducted quarterly during 1997 and 1998 for the 
months of March, June, September, and December.  Results of the eight rounds of 
groundwater sampling indicated a decrease in BTEX concentrations over time since the early 
SI/RI rounds.  

5.3.5.3 Statistical Analysis 

The Mann-Kendall test for trends was used as the first line of evidence to assess, at 95% 
confidence level, whether contaminant concentrations at AOC 43G and AOC 43J have been 
decreasing throughout the Groundwater Sampling Program.  Data used in the statistical 
analyses were collected from eight quarterly IRA groundwater sampling rounds (March 1997 
through December 1998) and from up to four rounds of historical data (SSI/RI September 
1993, January 1994, December 1994, and March 1995 rounds). 

Input parameters, variables, and the statistical approach considered during the Mann-Kendall 
test are included in the Final IRA Report (SWETS, 1999a, 1999b). 

AOC 43G 
The statistical results for BTEX showed that all but four well/parameter pairs evaluated (or 28 
of 32 combinations) exhibited a statistically significant downward trend at the 95% confidence 
level.  The four well/parameter pairs that did not meet this confidence level exhibited a 
decreasing trend in concentration, but at the 80 to 90% confidence level.  Only two of these 
four pairs had MCL exceedances in 1997 through 1998 (AAFES-6/benzene and XGM-97
12X/benzene).  Using the most conservative data set, the regression models predicted that 
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benzene concentrations in all selected wells would be at or below the MCL by October 2011, 
which followed the signing of the ROD by only 15 years.  This duration was within the 30
year remedial duration (year 2026) specified by the ROD.  It was noted that uncertainties 
involved in predicting the course of contaminant reduction existed and the estimates were 
dependent upon the assumption that concentrations would continue to decline at rates 
consistent with the historical data.  As a result, LTM was proposed to evaluate the predicted 
decline in contaminant concentrations. 

Statistical trends within VPH data were not as evident as with the BTEX data.  Groundwater 
from three of the eight wells exhibited a statistically significant downward trend at the 95% 
confidence level for only one of the three VPH carbon chain groups.  However, VPH 
performance standards were being met at the time of the analysis.  The Army would develop 
risk-based VPH values if MCP Method 1 GW-1 concentrations for VPH were exceeded at the 
boundary or other compliance point.  Long-term groundwater for VPH was recommended to 
continue assessment of VPH trends.  These trends were not used to assess progress towards 
meeting on-site remediation goals.  Rather, the data were used in assessing the potential for 
off-site migration of VPH concentrations that exceeded boundary performance standards. 

AOC 43J 
The Mann-Kendall test results for BTEX trends revealed that the source area overburden 
groundwater from monitoring wells at AOC 43J exhibited a statistically downward trend at the 
95% confidence level for almost all the well/contaminant pairs that historically had exceeded 
MCLs.  The only exception in the source area occurred in XJM-97-05X for ethylbenzene and 
toluene.  A downward trend was distinguishable at a slightly lower (92 to 94%) confidence 
level for ethylbenzene and toluene.  However, consideration of seasonal effects (i.e., changes 
in groundwater elevation) resulted in the finding that the ethylbenzene concentrations in XJM
94-05X had significantly decreased since 1994, a result not identified in the less powerful, 
non-parametric Mann-Kendall trend analysis. 

With the exception of monitoring well 2446-02, the regression model predicted that 
compliance with the MCLs would be achieved by the end of 2004. This was only 8 years 
following signature of the ROD and within the 30-year monitoring period defined by the ROD. 
The regression analysis for well 2446-02 predicted that all MCLs would be achieved by the 
year 2001.  However, because of the relatively weak correlation coefficients for the three 
regression models for well 2446-02, no meaningful conservative upper bound estimate of 
cleanup duration for well 2446-02 could be derived at the time of the IRA.  The COC 
concentrations detected in well 2446-02 during the December 1998 sampling event deviated 
greatly from the generally decreasing trend observed during the previous six years, 
contributing to the weak correlation in the regression analysis.  It was premature to calculate 
that downward trends at this well would continue.  Additional sampling of this well was 
required as part of the LTM program to refine estimates of cleanup duration and to enable 
continued assessment and reporting of the remedial process. 

Groundwater from the bedrock well XJM-97-12X, within the source area, did not show a 
decreasing statistical trend for benzene and ethylbenzene using the Mann-Kendall test, 
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primarily because of elevated concentrations detected in the previous three groundwater 
sampling rounds (performed in 1998).  These concentrations were expected to decrease with 
degradation of the overburden contamination.  Further sampling was expected to improve 
statistical analysis of variability in vertical gradients and flow direction.  Consideration of 
seasonal effects resulted in the finding that ethylbenzene concentrations in XJM-97-12X had 
decreased significantly since 1997, a result not identified in the less powerful non-parametric 
Mann-Kendall trend analysis. 

Statistical trends of the VPH data were not as evident as the BTEX data, but VPH 
performance standards were being met at the time of the IRA.  As detailed in the IRA Work 
Plan (SWETS, 1997a), the Army would develop risk-based VPH values if MCP Method 1 
GW-1 concentrations are exceeded at the boundary or other compliance point.  Long-term 
groundwater monitoring for VPH were recommended to continue assessment of VPH trends. 

Overall, the trend and regression analysis for BTEX in groundwater from the source area 
wells strongly supported the finding that degradation was occurring, and that the 
concentrations above groundwater cleanup levels, MCLs, or MMCLs were not likely to 
expand or migrate to established compliance points.  Furthermore, subject to refinement of the 
cleanup period for well 2446-02, MCLs were believed to be achievable with the 30-year 
period specified by the ROD.  It should be noted, however, that these predictions were 
dependent upon the assumption that concentrations would continue to decline at historical 
rates.  Long-term groundwater monitoring would be performed to verify these statistical 
predictions. 

5.3.5.4 Assimilative Capacity Calculations 

Analytical field data were evaluated to assess whether sufficient electron acceptors were 
present to support degradation of the contaminants.  The calculations verified that electron 
acceptor concentrations in groundwater (i.e., primarily sulfate, manganese, iron and oxygen at 
AOC 43G and sulfate and oxygen at AOC 43J) were sufficient to facilitate degradation of 
dissolved contaminants. 

5.3.5.5 Fate and Transport Modeling 

Solute fate and transport modeling was used in conjunction with assimilative capacity 
calculations, to support the viability of intrinsic remediation as an acceptable remedial 
alternative.  BIOSCREEN modeling suggested that even with continuing residual sources (both 
sites have undergone substantial removal actions) the extent of the contamination as defined by 
the remedial goals would be limited to about 25 ft from one of the source area wells at AOC 
43G and to about 90 ft from the assumed center of the source area at AOC 43J.  These 
distances put the furthest predicted extent of the groundwater contamination (above RGs) 
within the existing Devens site boundary. 

Results from the BIOPLUME II modeling were used to estimate remedial duration and 
contamination migration potential.  Modeling demonstrated an unlikely potential for benzene 
contamination migration off Army property and general agreement with regression analysis 
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results.  The modeling also considered added demands from other competitors (non-BTEX 
petroleum hydrocarbons).  It revealed that this additional demand added only about 2 years to 
the time to reach remedial goals at each site.  The benzene criterion at AOC 43G was 
estimated to be achieved approximately in the years 2007 to 2009, or between 11 to 13 years 
total following signing of the ROD, which is compliant with the 30-year criterions in the 
ROD.  Benzene criterion at AOC 43J is predicted to be achieved between 7 to 9 years total 
(from the baseline event in 1997), or about in the years 2004 to 2006, which is compliant with 
the 30-year criterion in the ROD.  The BIOPLUME II modeling determined that aerobic 
degradation was the overriding process at these sites. 

Long-Term Monitoring.  Remedial action implementation at both AOCs consisted of continued 
LTM and data reporting.  The first long-term groundwater monitoring round was performed in 
December 1999.   LTM has been performed annually since 1999.  The resulting LTM data 
was evaluated against the groundwater performance and VPH boundary standards as detailed 
below. 

Groundwater Performance Standards. Groundwater performance standards are used to ensure 
that the effectiveness criteria set forth in the ROD and presented in the LTMP continue to be 
met and remedial objectives are ultimately achieved. Two sets of performance standards were 
developed, one to address contaminant migration and the other to address remedial duration. 
These standards are described below. 

Contaminant Migration Assessment. Intrinsic remediation at AOCs 43G and 43J would 
continue to be considered effective if the extent of groundwater contamination with 
concentrations exceeding the clean-up goals does not increase in size and migrate off Army 
property.  Recommendations for additional field actions would be made with revisions to the 
LTMP if monitoring data indicate the potential for off-site migration of site COCs. 

Remedial Duration Assessment. Intrinsic remediation at AOCs 43G and 43J would continue to 
be considered effective if COC concentrations will be reduced to cleanup levels within the 
expected duration criteria specified in the ROD.  The need for additional assessment/remedial 
action would be evaluated if source area well data indicate that COC concentrations will not 
achieve remedial goals within 30 years of ROD signature. 

Data evaluation would be performed on a continual basis after receipt of annual LTM data and 
the data evaluation would be presented in the annual LTM report 

5.3.5.6 VPH Boundary Standard 

The Army uses the MCP Method 1 GW-1 concentrations for VPH boundary performance 
standards.  RGs within the plume are not established for VPH.  However, if Method 1 GW-1 
concentrations are exceeded at the boundary or compliance point, the Army will develop risk-
based VPH concentrations. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

5.3.5.7 Additional AOC 43J Investigations Post-2005 Five-Year Review 

Test Pit Investigation 
A test pit investigation was conducted by MassDevelopment in July 2006.  Approximately 
twenty-sixty locations were evaluated and are depicted on Figure 5.3.  Some of the test pit 
locations corresponded to potential source areas identified by MassDEP for investigation. 
MassDEP identified potential source areas included two former dry wells, potential cesspool 
location, former cesspool, and potential 5,000 gallon diesel UST location.  Additional specific 
locations investigated included former gasoline UST and former waste oil UST locations. 
Results of the investigation are detailed in the “Draft Monitored Natural Attenuation 
Assessment (MNAA) Report AOC 43J Long-Term Groundwater Monitoring” submitted in 
July 2008 (H&A, 2008). 

Additional Monitoring Well Installations/Quarterly Monitoring 
Four new well couplets (bedrock-overburden) pairs were installed between December 2006 
and January 2007.  The new wells, along with existing wells, were sampled quarterly in 2007. 
In 2008, the new wells were incorporated into the annual LTM event. The new wells helped 
to provide groundwater plume delineation. 

Sulfate Injection Pilot Study 
A sulfate injection pilot study was conducted in December 2009 to address the concerns of the 
intrinsic remediation remedy likely not meeting the remedial duration timeline in the ROD. 
The target area for the pilot study was determined based on monitoring data from quarterly 
sampling in 2007 and one sample event in 2008.  Two injection wells and two additional 
monitoring wells were installed at the locations detailed on Figure 5.2.  Following the 
injection event performance groundwater monitoring was initiated. Prior to the pilot study 
injection event, a baseline groundwater sampling event was conducted in November 2009. 
MassDevelopment will proceed with full scale sulfate injections if results of the pilot study are 
promising.  MassDevelopment plans on issuing a comprehensive report in 2011 detailing the 
sulfate injection pilot study.   An ESD will be prepared should the implementation of the full 
scale injections be approved. 

5.3.6 System Operation/Operations and Maintenance 

Groundwater monitoring is performed in accordance with the LTMP (HGL, 2008b) for AOC 
43G.  AOC 43J is currently being monitored by MassDevelopment. Yearly O&M costs for 
implementation for AOC 43G is approximately $30,000.  O&M costs for 43J are estimated to 
be similar to AOC 43G. 

5.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

This is the third five-year review conducted for AOCs 43G and 43J.  Progress since the 2005 
five-year review is detailed below for both AOCs and includes the 2005 five-year 
protectiveness statement. 

The following is the Protectiveness Statement from 2005 Five-Year Review Report: 

U.S. Army Corps of Engineers-New England District 
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“The remedies at AOCs 43G and 43J are protective of human health and the 
environment, and exposure pathways that could result in unacceptable risks are being 
controlled.  Human health is not currently at risk at AOCs 43G and 43J because 
groundwater is not used as a drinking water source. 

A HASP and IDW handling procedures are in place and are sufficient to control risk to 
on-site workers and the public, and are being properly implemented during 
groundwater sampling.  Human health is currently not at risk at AOCs 43G and 43J 
because groundwater at the AOCs is not being used for potable use, and organic COCs 
exceeding drinking water standards are not migrating off RFTA property. 

Review of the groundwater sampling data from 1999 through October 2004 indicate 
that groundwater concentrations of organic COCs are decreasing at source locations at 
AOCs 43G and 43J and that the plumes are not expanding or migrating off RFTA 
property. Groundwater sampling results from sentry well locations are below cleanup 
goals/VPH boundary standards for organic COCs and most metals, with the exception 
of manganese at AOC 43G and arsenic, manganese, and iron at AOC 43J. 
Concentrations of VPH aromatics C9-C10 have exceeded VPH boundary standards in 
one sentry well during the October 2004 sampling round.  No further field action is 
warranted at either site before the next scheduled sampling round in November or 
December 2005. 

Analytical results are supportive of the intrinsic remediation conclusion that migration 
of VPH concentrations in exceedances of GW-1 standards off RFTA property is not 
probable. Installation of groundwater monitoring wells and groundwater modeling has 
been completed, as stipulated in the ROD, and groundwater monitoring is ongoing.” 

The following recommendations were made: 

•	 Update LTMP; 

•	 Replace damaged well, AAFES-6 at 43G; and 

•	 Incorporate ICs in the IMP. 

In the last five years, these recommendations were addressed as follows: 

AOC43G 

“Update Long-Term Monitoring Plan” 
The Army issued an updated LTMP in October 2008.  Below are some key components of the 
update. 

•	 The cleanup level for manganese was revised from 291 µg/L to 375µg/L.  The new 
value is a risk-based cleanup goal that is protective of a residential child drinking water 
scenario.  The Army will revisit the manganese cleanup goal after the Groundwater 
Use and Value Determination has been revisited. 

•	 Nickel has been removed from the AOC 43G cleanup list metals target analyte list 
(TAL). 

U.S. Army Corps of Engineers-New England District 
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•	 The BIOSCREEN modeling assumptions and predictions were evaluated.  The 
modeling assumptions were determined to be valid based upon current conditions.  The 
model predictions were matching up with current site data but the benzene degradation 
rates onsite exceeded the model prediction.  This indicated that degradation rates onsite 
were faster for benzene than predicted over the past 7 years.  The duration predicted by 
the 1999 model was determined to be valid. 

•	 Trend analysis indicated that manganese levels were in exceedance of cleanup goals but 
were showing a downward trend. The downward trend was likely due to the decreasing 
hydrocarbon concentrations on site. 

•	 Additional monitoring wells were to be sampled downgradient of sentry wells which 
had exceedances of manganese.  Two wells were initially to be sampled then an 
evaluation was to be made concerning future sampling. 

•	 MassDEP had agreed to reevaluate their Groundwater Use and Value Determination to 
assess whether GW-3 standards are applicable to AOC 43G.  If GW-3 standards were 
applicable the Army would seek to revise the ROD to adopt GW-3 standards as the 
cleanup goals standards via issuance of an ESD.  Upon approval of the ESD, the Army 
would petition for site closure of AOC 43G based on all groundwater data being below 
their associated GW-3 standards. 

“Replace damaged well AAFES-6 at AOC43G” 
The damaged well AAFES-6 was abandoned and replaced with a new monitoring well 
identified as AAFES-6R in June 2006. 

“Incorporate ICs in revised IMP” 
AOC 43G was included in the “Real Property Master Plan Long Range Component for 
Devens Reserve Forces Training Area Addendum – September 2007” (Appendix K).  This 
document provided supplemental information on LUCs established under BRAC and CERCLA 
programs.  The document indicated that the Army would have to assure the property is not 
used for residential purposes and prohibit the use of groundwater beneath the site.  The 
document detailed procedures to take if the Army changes the land-use, procedures to take if 
the property is transferred by lease or deed and construction work considerations.   IC 
inspections are conducted annually as detailed in the 2008 LTMP. 

Additional progress since last review: 

The annual LTM monitoring program was conducted in the fall during the five-year review 
period in accordance with the approved LTMP. Downgradient monitoring well AAFES-7 has 
been sampled for manganese and has remained below the 375 µg/L action level, indicating that 
the extent of the elevated manganese concentrations observed at the source and sentry wells 
has been defined.  Geochemical parameters collected from LTM wells indicate metal 
exceedances are found within wells with low ORP and low dissolved oxygen.  The perimeter 
wells, such as AAFES 7 have aerobic conditions (high ORP and high dissolved oxygen).  The 
reduction in organic contaminants at the source area is unlikely to provide substantial 
anthropogenic carbon that would allow the reducing conditions to reach the AOC 43G 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

perimeter and present a potential for offsite metals migration.  The sentry wells with 
manganese exceedances have indicated all other COCs were below cleanup levels detailed in 
the LTMP and did not require analysis at the wells located further downgradient. 

The Army is currently preparing the Groundwater Use and Value Determination for AOC 43G 
which would affect the remedial duration at AOC 43G.  If the Groundwater Use and Value 
Determination is deemed applicable by MassDEP an ESD will be submitted to revise the ROD 
groundwater cleanup goals from MCLs to GW-3 standards.  The MCLs were consistent with 
Federal MCLs and State of Massachusetts GW-1 standards that are included in the MCP. 
Upon approval of the ESD the Army would petition for site closure of AOC 43G based on 
meeting GW-3 standards and the ROD duration remedy component would be addressed 
successfully. 

AOC 43J
 

“Update Long-Term Monitoring Plan”
 
A groundwater monitoring plan was prepared by MassDevelopment after the property was 
transferred from Army ownership in June 2006. 

“Incorporate ICs in revised IMP” 
The property was transferred from the Army to MassDevelopment in June 2006.  The ICs 
were detailed in a June 2006 GERE issued by MassDEP.  MassDevelopment was directed by 
MassDEP to record the GERE with the appropriate Registry of Deeds. 

Details on the Transfer and Management of AOC 43J 
Parcel C, which includes AOC 43J, was transferred from the Army to MassDevelopment in 
June 2006.  A Covenant Deferral Request (CDR) per CERCLA Section 120(h)(3) was issued 
to and approved by the USEPA in June 2006. The intent of the CDR is to facilitate efforts to 
stimulate the economy through productive reuse of the property while final remediation work 
is being conducted.  MassDEP approved the “Nomination of AOC 43J, AREE 61AF, AREE 
61J and AREE 63BB for Addition to Schedule I” (Parcel C) through an “Administrative 
Consent Order (ACO) and Covenant Not to Sue” and issued a GERE in June 2006.  A 
FOSET was prepared and included in the CDR package for concurrence from the Governor of 
Massachusetts and approval by the Regional Administrator, USEPA Region 1. 

The FOSET was issued to document the environmental suitability of Parcel C at Devens for 
early transfer to MassDevelopment prior to the completion of all remedial action associated 
with the former Fort Devens CERCLA site known as AOC 43J and consistent with CERCLA 
section 120(h)(3) and DoD policy.  In addition, the FOSET identified use restrictions, as 
specified in the EPPs, necessary to protect human health and the environment after the early 
transfer, prevent unauthorized access to the environmental sites, and to prevent interference 
with any existing or planned restoration activities.  The EPPs were prepared based upon a 
“Technical Update to the 1996 Risk Characterization Parcel C” (H&A, 2006). 

Based on the FOSET and EBS, an ESD was prepared which was then approved by the 
USEPA.  The ESD incorporates ICs into the AOC 43J ROD that provide for a residential and 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

groundwater use restriction, a building project notification, and a condition that a proposed 
building construction project may require a subsurface vapor intrusion evaluation as part of the 
building design process. In addition, the deed for the property between the Army and 
MassDevelopment and the GERE between MassDevelopment and MassDEP includes these 
restrictions. 

As part of the transfer of property between the Army and MassDevelopment, 
MassDevelopment made an agreement to assume the responsibilities for all remaining cleanup 
actions for AOC 43J. MassDevelopment would conduct the remaining response actions to 
comply with the terms of the ROD, ESD, five-year review and the ACO.  MassDEP had 
assumed over-site responsibilities for the remedial actions conducted by MassDevelopment. 
The USEPA had agreed to suspend the Army’s remedial schedule under the ROD and 2005 
Five-Year Review for AOC 43J in deference to the completion of any remedial activities under 
M.G.L.c.21E.  The USEPA indicated that if the work conducted by MassDevelopment under 
the ACO was insufficient or deficient, USEPA retains the authority to require the Army to 
resume the work under the applicable cleanup schedules in the ROD, ESD and Five-Year 
Review.  The USEPA agreed to continue to coordinate with the Army and work to document 
milestones, including an operating properly and successfully designation and the completion of 
remedial action at AOC 43J. 

Bristol Myers-Squibb has developed the property to the north of Parcel C.  The portion of 
Parcel C corresponding to AOC 43G is currently unoccupied and has remained unchanged 
since the last five-year review.  The portion of Parcel C to the northeast of AOC 43G contains 
temporary office trailers positioned over a blacktop parking lot based on aerial imagery. 

5.5 FIVE-YEAR REVIEW PROCESS 

5.5.1 Administrative Components of the Five-Year Review Process 

Development of the third Five-Year Review process included the following components that 
are described in this section: 

• Document Review; 

• Data Review; 

• Site Inspection; 

• Interviews; and 

• Community Participation. 

5.5.2 Document Review 

The following documents were evaluated for this five-year review: 

• AOC 43G and 43J ROD prepared by the USAEC, October 1996. 

• Second Five-Year Review Report prepared by Nobis, September 2005. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

•	 Technical Update to the 1996 Risk Characterization Parcel C – AOC 43J prepared 
by Haley & Aldrich (H&A), June 2006. 

•	 Environmental Assessment for the Commercial Redevelopment of Parcel C 
prepared by EA Engineering, Science, and Technology, June 2006. 

•	 Finding of Suitability for Early Transfer (FOSET) prepared by USACE, June 2006. 

•	 AOC 43J Explanation of Significant Differences (ESD) prepared by USACE, June 
2006. 

•	 Grant of Environmental Restriction and Easement (GERE) for Parcel C prepared 
by MassDEP, June 2006. 

•	 Approval of Nomination of AOC 43J, AREE 61AF, AREE 61J and AREE 63BB 
for Addition to Schedule I prepared by MassDEP, June 2006. 

•	 Approval of Covenant Deferral Request (CDR) prepared by USEPA, June 2006 

•	 Final 2005 Annual Report prepared by HGL, March 2007. 

•	 Final 2006 Annual Report prepared by HGL, August 2007. 

•	 Draft Monitored Natural Attenuation Assessment Report AOC 43J Long-Term 
Groundwater Monitoring by Haley & Aldrich, July 2008 

•	 Final 2007 Annual Report prepared by HGL, July 2008. 

•	 Final Long-Term Monitoring Plan prepared by HGL, October 2008. 

•	 Draft Report on Annual Groundwater Monitoring at AOC 43J prepared by Haley & 
Aldrich, Inc., March 2009. 

•	 Final 2008 Annual Report prepared by HGL, September 2009. 

•	 AOC 43J Sulfate Injection Pilot Test Work Plan prepared by Haley & Aldrich, 
Inc., December 2009. 

•	 Draft-Final 2009 Annual Report prepared by HGL, April 2010. 

5.5.3 Data Review 

5.5.3.1 AOC 43G Data Review 

Table 5.3 (at the end of this subsection) summarizes the AOC 43G COCs that have exceeded 
the site cleanup goal/VPH boundary standards from 1999 through fall 2009.  A complete list 
of all validated COC results for AOC 43G from 2005 through 2009 are presented in Appendix 
D. 

The benzene concentrations for wells AAFES-2, XGM-93-02X, and XGM-97-12X in Figure 
5.4 indicate a downward trend, most notably since the November 2002 sampling event, and 
wells AAFES-2 and XGM-93-02X have maintained benzene detections below the 5 µg/L 
cleanup objective since October 2007 with the exception of well XGM-97-12X.  Benzene 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

detections in this well remain above the remedial goal.  All other AOC 43G wells have 
maintained benzene concentrations below the GW-1 standard. 

Toluene was detected above the 1,000 µg/L cleanup goal in groundwater at source well XGM
97-12X during the November 2000 and 2002 sampling events.  A distinct concentration 
decline is noted for this well since the spike in 2002, and toluene has remained below the 
cleanup goal at well XGM-97-12X since 2003.  All other AOC 43G wells have maintained 
toluene concentrations below the cleanup standard since monitoring began. 

The VPH C9-C10 aromatic carbon fraction results indicate a variable trend since the November 
2002 sampling event (Figure 5.5), with an apparent plateau after the October 2005 event.  The 
C9-C10 aromatic concentration in well XGM-93-02X has remained close to or below the 
boundary standard since the October 2007 sampling event, whereas wells AAFES-2 and 
XGM-97-12X are consistently and considerably above the standard. All other AOC 43G wells 
have maintained C9-C10 aromatic fraction concentrations below the boundary standard since 
2001. 

The VPH C5-C8 aliphatic fraction trends were also variable (Figure 5.6); however, according 
to the historical data, significant troughs, such as that shown in 2008, occur regularly every 
two to four years during the fall months.  This cyclic pattern may result from changes in 
precipitation. Groundwater from wells AAFES-5, XGM-94-04X, XGM-94-07X, and XGM
94-08X consistently yielded C5-C8 aliphatic concentrations below the 300 µg/L boundary 
standard since the November 2000 event.  All other wells exude the cyclic pattern of C5
C8aliphatics above the goal. For the November 2009 event, the AOC 43G rinsate blank 
exhibited a VPH C5-C8aliphaticscontamination that qualified as questionable all detections in 
the wells depicted in Figure 5.5.  If the C5-C8aliphatics detections were taken into account on 
Figure 5.5, the concentrations for wells AFFES-2, AAFES-6/6R, XGM-93-02X, and XGM
97-12X would continue the downward trend established since the November 2005 sampling 
event. 

From monitoring inception in December 1999 through the October 2004 event, the VPH C9
C12aliphatic carbon fraction in groundwater consistently remained well below the 700 µg/L 
boundary standard (Figure 5.7).  However, during the November 2005 event, a spike in 
concentration occurred.  Between 2005 and 2006, concentrations decreased substantially. 
Since 2006, the concentration at each well has fluctuated.  Concentrations at XGM-93-02X are 
less than the boundary standard, while concentrations at AAFES-2 and XGM-97-12X exceed 
the boundary standard.  All other AOC 43G wells have maintained C9-C12 aliphatic fraction 
concentrations below the boundary standard since 2003. 

The iron concentrations in groundwater at wells AAFES-2, XGM-93-02X, and XGM-97-12X 
have consistently remained above the 9,100 µg/L cleanup goal since 1999.  Abandoned well 
AAFES-6 and replacement well AAFES-6R also retained high iron concentrations until the 
2008 sampling event. All other AOC 43G wells have maintained iron concentrations below 
the cleanup standard since 2003. 
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The manganese concentration at wells XGM-97-12X, XGM-94-10X, and XGM-94-08X 
(Figures 5.8 and 5.9) indicate a general downward trend since sampling began in fall 1993. 
By comparison, manganese detections in wells XGM-94-07X and XGM-97-08X (Figure 5.9) 
remains variable.  With the exception of well AAFES-5, all other wells at AOC 43G exhibit 
manganese concentrations above the 375 µg/L cleanup goal, which was increased from the 
ROD established goal of 291 µg/L in 2008.  The increase in metals at AOC 43G is likely due 
to a reducing groundwater environment induced through biodegradation of the site’s organic 
contaminants. Well AAFES-7, sampled for metals beginning in 2008 is below the clean up 
goal for iron and manganese. AAFES-7 is located on the downgradient perimeter of the Army 
property indicating that the metals remain confined to Army property. 
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Table 5.3
 
Summary of Exceedances for AOC 43G
 

Well Number 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Benzene- 5 µg/L Cleanup Goal 

Source Wells 
AAFES-2 62 36 43 26 9 6.6 6.1 (1.3) ND2 ND2 (3.93J) 
XGM-93-02X 81 32 12 140 24 39 29 18.5 8.8 (2.6) (0.997 J) 
XGM-97-12X 270 550 700 780 290 260 35.6 129 22.8 13.7 J 27.9J 

Toluene- 1,000 µg/L Cleanup Goal 
Source Wells 
XGM-97-12X (390) 1,100 (870) 1,000 (610) (460) (53.4) (239) (15.9) (11.4 J) (5.3J) 

C9-C10 Aromatics - 200 µg/L Boundary Standard 
Source Wells 
AAFES-2 9,400 7,200 5,300 13,000 6,600 6,700 3,130 3,710 2,420 2,120 2660 
XGM-93-02X 510 2,300 1,100 3,600 1,600 3,700 918 766 228 325 (110.0) 
XGM-97-12X 4,500 5,500 5,400 7,500 8,700 7,400 3,810 4,010 4,220 5,260 4110 
Sentry Wells 
XGM-94-04X 200 570 (170) (28) ND ND ND ND ND ND ND 

C5-C8 Aliphatics1 - 300 µg/L Boundary Standard 
Source Wells 
AAFES-2 ND 1,400* ND 1,200 1,200 ND 2,070 1,430 1,400 ND2 ND 
AAFES-6 (370) 420* (290) ND NC NC NC NC NC NC NC 
AAFES-6R** NC NC NC NC NC NC NC (305) ND2 ND ND 
XGM-93-02X ND 570* (270) 790 410 ND 788 519 ND ND2 ND 
XGM-97-12X 970 1,300 1,100 1,100 1,100 ND 2,370 1,740 1,230 ND2 4,050 
Sentry Wells 
XGM-94-04X ND 420* (140) ND ND ND ND ND ND ND ND 

C9-C12 Aliphatics1 - 700 µg/L Boundary Standard 
Source Wells 
AAFES-2 ND (81) ND (200) ND (57) 5,220 987 1,000 1,020 950 
XGM-93-02X ND (39) ND (58) (33) (34) 1,570 268 (94) (182) (55.5) 
XGM-97-12X 96 ND ND (130) ND (90) 7,310 1,340 1,080 2,210 1,450 
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Summary of Exceedances for AOC 43G
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Well Number 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Iron, total - 9,100 µg/L Cleanup Goal 

Source Wells 
AAFES-2 24,000 20,000 27,000 26,000 14,000 20,000 21,900 12,000 20,000 18,000 16,000 
AAFES-6 11,000 9,200 13,000 9,400 NC NC NC NC NC NC NC 
AAFES-6R** NC NC NC NC NC NC NC 11,000 11,000 (6,500) 4,300 
XGM-93-02X 30,000 18,000 11,000 24,000 15,000 28,000 11,500 13,000 (5,800) 11,000 (8,500) 
XGM-97-12X 32,000 26,000 33,000 46,000 33,000 32,000 20,100 18,000 22,000 25,000 25,000 
Sentry Wells 
XGM-94-08X (4,800) 13,000 (4,500) (4,600) (3,200) (2,500) (4,520) (6,100) (4,600) (2,200) 1,300 

Manganese, total3 - 375 µg/L Cleanup Goal 
Source Wells 
AAFES-2 4,600 3,900 4,800 3,700 3,100 4,000 3,590 2,700 3,790 3,600 3,320 
AAFES-6 2,900 9,200 3,400 3,000 NC NC NC NC NC NC NC 
AAFES-6R** NC NC NC NC NC NC NC 2,900 3,090 3,630 907 
XGM-93-02X 3,900 2,500 1,900 2,500 1,900 2,600 1,450 2,000 1,800 1,420 1,630 
XGM-97-12X 6,300 4,100 4,200 3,900 4,100 3,000 437 1,800 2,070 3,060 2,390 
Sentry Wells 
AAFES-5 710 180* (190) (27) (21) (89) (118) (50) (34) ND ND 
XGM-94-04X 2,900 2,200 3,400 2,000 1,400 1,400 1,580 1,100 559 (68) 2,730 
XGM-94-07X 5,700 3,700 6,100 4,500 3,600 1,000 6,120 5,100 4,120 5,100 4,990 
XGM-94-08X 4,500 4,600 4,900 3,600 3,600 3,800 7,260 4,200 3,380 3,100 2,150 
XGM-94-10X 830 2,000 2,600 (31) (120) 960 960 330 NC NC NC 

Notes: 
Number in parentheses denotes that concentration is below cleanup goal /VPH 
boundary standard. 
* = Analyte detected 5 times of the amount detected in the equipment blank sample.
 
**=AAFES 6R was installed in January 2006 to replace abandoned well AAFES-6.
 
1 Adjusted result used beginning with the 2006 sample event.
 
2 Detection limit was above the cleanup goal/VPH
 
boundary standard.
 
3 USEPA approved revised cleanup goal effective October 2008.
 
ND = The analyte was analyzed for, but not detected. The associated numerical value is the laboratory reporting limit.
 
NC = Not collected; a sample was not collected and analyzed for this particular analyte.
 
J = Estimated value detected below the laboratory reporting limit.
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5.5.3.2 AOC 43J Data Review 

Table 5.4 at the end of this subsection summarizes the AOC 43J COCs in groundwater that 
have exceeded the site cleanup goal/VPH boundary standards from 1999 through November 
2009 (Baseline Pilot Study Sampling event).  A sulfate injection pilot test was performed in 
December 2009 and pilot test monitoring was performed in February and March 2010.  A 
complete list of all validated COC results for AOC 43J from 2005, 2007, 2008 and 2009 are 
presented in Appendix D.  Pilot study analytical data from February 2010 is included in Table 
5.4 and Appendix D but is not reviewed because additional data is still being acquired and is 
needed for an accurate review. 

Source area wells 2446-02 and XJM-97-12X have exhibited a general decline in benzene 
concentrations since the 2001 sampling event, whereas benzene in well 2446-03 has remained 
below the 5 µg/L cleanup goal since 2002. Well XJM-94-05X has exhibited sporadic 
detections above the cleanup goal since 1999, the most recent of which was in December 2008 
at a concentration of 12 µg/L.  Benzene in sentry wells XJM-93-02X and XJM-97-11X has 
remained below the goal since 2000 and 2002, respectively.  Benzene concentrations in the 
four well couplets, installed in 2006/2007 to delineate the plume, were mainly below the 
cleanup goal in 2007 and 2008.  The exceptions were the HA-1S/1B couplet and HA-2B 
through 2008.  The HA-1S/1B well couplet has maintained concentrations above the cleanup 
goal whereas HA-2B has shown a decreasing trend and is just above the action level.   These 
well couplets are bounded by non-detections at surrounding wells. These trends indicate that 
the benzene contamination is largely removed and not a threat to off-site locations. 

Toluene was detected above the 1,000 µg/L cleanup goal at source well 2446-02 during the 
1999 through 2002 sampling events.  A general concentration decline is noted for this well 
since the spike in 2000, and toluene has remained below the cleanup goal at well 2446-02 
since 2003; however, the concentrations remain below the clean-up goal but have shown an 
increasing concentration trend since the 2007 LTM event.  All other AOC 43J wells have 
maintained toluene concentrations below the cleanup standard since monitoring began. 

In general, from 2000 through 2005, the ethylbenzene contamination at the source wells 
declined; however, after a low point during the January 2007 sampling event, the 
concentrations have steadily increased back to levels close to or above those reported in 2000
2001.  Ethylbenzene in wells 2446-03 and XJM-94-05X has generally remained below the 700 
µg/L cleanup goal, whereas wells 2446-02 and XJM-97-12X have shown an increasing 
concentration trend (Figure 5.10).  HA-1B had similar trends to 2446-02 and XJM-97-12X but 
had a decrease in 2008.  Ethylbenzene in sentry well 2446-04 has remained far below the goal 
or non-detect since 2001. 

The C5-C8 aliphatic carbon contamination at source wells 2446-02, 2446-03 and XJM-97-12X 
show an increasing concentration trend.  Wells XJM-94-05X (source area), HA-1S, and HA
1B revealed a variable concentration trend with a slight decrease in concentrations relative to 
2007 results.  Concentrations in sentry well 2446-04 were variable with no clear trend but the 
2007 and 2008 results revealed concentrations above the 400 µg/L clean-up goal. 
Concentrations were in exceedance of the boundary standard at sentry well XJM-97-11X 
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during two of the quarterly sampling events in 2007 dropped below the cleanup level in 2008 
(Figure 5.11). 

From 2000 through 2005, the C9-C10 aromatic carbon contamination at source wells 2446-02 
and XJM-97-12X declined; however, after a low point between the 2005 to June 2007 
sampling events, the concentrations have steadily increased back to levels close to or below 
those reported in 1999.  By comparison, concentrations in source wells 2446-03 and XJM-94
05X have remained largely unchanged, yielding C9-C10 aromatic carbon concentrations well 
above the 200µg/L boundary standard since 1999.  With the exception of several spikes, C9
C10 aromatic carbon at sentry wells 2446-04 and XJM-97-11X maintains concentrations near or 
below the boundary standard (Figure 5.12).  Well couplet set HA-1S/HA-1B maintained 
concentrations above the boundary standard in 2007 and 2008, with a decrease into 2008. 

Arsenic has been detected above the 10 µg/L remediation goal in source wells 2446-02, 2446
03, XJM-94-05X, and XJM-97-12X, and sentry well 2446-04 since 1999.  The arsenic data 
for these sentry and source wells have varied from 1999 through 2008, with no discernable 
increasing or decreasing trends.  By comparison, arsenic concentrations at sentry well XJM
93-02X have, with one exception in 2000, remained below the cleanup goal and then non-
detect since 2002 (Figure 5.13 a and b).  Well HA-1S had arsenic concentrations above the 
cleanup goal through 2007 and into 2008 with no discernable trend.  Well HA-1B was initially 
in exceedance of the cleanup goal in 2007 but was below the cleanup goal in 2008. 

Iron detected in source wells 2446-02, 2446-03, XJM-94-05X, and XJM-97-12X, and sentry 
well 2446-04 have generally yielded iron concentrations above the 9,100 µg/L background 
concentration since 1999.  The concentrations have varied with no consistent trend.  One 
exception is source well XJM-97-12X, where the iron concentration increased substantially 
between December 2007 and 2008 (Figure 5.14).  HA-1B had iron concentrations above the 
background concentration throughout 2007 and into 2008, with a slight decrease into 2008. 
HA-1S had iron increase to above background in 2007 and maintained the concentration in 
2008. 

Sentry wells 2446-04, XJM-93-02X, XJM-94-08X, and XJM-97-11X, and all source wells 
have generally yielded manganese concentrations above the 291 µg/L cleanup goal since 1999 
and have remained unchanged through 2008, with no discernable increasing or decreasing 
trends.  One exception is source well XJM-97-12X, which indicates an increasing manganese 
trend since December 2007.  Sentry well XJM-94-10X has largely maintained manganese 
concentrations close to or below the cleanup goal (Figure 5.15). Well couplet sets HA
1S/HA-1B and HA-2S/HA-2B and well HA-4S have generally yield manganese concentrations 
above the cleanup goal throughout 2007 and into 2008. 

The November 2009, January 2010 and February 2010 data tables are included in the Five-
Year Review Report but due to the on-going nature of the Pilot Study, the results are not 
complete and cannot be accurately evaluated. A pilot study evaluation report will be presented 
by MassDevelopment following completion of the plot study. 
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Table 5.4
 
Summary of Exceedances for AOC 43J
 

Well 
Number 1999 2000 2001 2002 2003 2004 2005 

Jan 
2007 

June 
2007 

Oct 
2007 

Dec 
2007 2008 2009 

Feb 
2010 

Benzene- 5 µg/L Cleanup Goal 
Source Wells 
2446-02 34 20 40 21 6.3 14 ND ND ND 10 11 ND ND ND 
2446-03 ND (1.2) 5.8 (0.8) (1.0) (2) ND ND ND ND ND ND ND NC 
XJM-94-05X 16 ND 13 ND ND ND ND 5.5 10 5.4 ND 12 ND ND 
XJM-97-12X 27 24 31 25 21 19 (3.9) 13 12 ND ND ND ND NC 
Sentry Wells 
XJM-93-02X 22 (0.6) ND ND (1.3) (3.8) ND ND ND (1.6) ND ND NC NC 
XJM-97-11X ND ND 13 (4) ND ND (3.9) ND ND ND (3.6) ND NC NC 
Couplet Wells 
HA-1S - - - - - - - 22 18 43 51 12 NC NC 
HA-1B - - - - - - - 24 15 68 69 ND(25) NC NC 
HA-2B - - - - - - - (3.1) (1.2) 7.9 13 5.3 NC NC 

Toluene- 1,000 µg/L Cleanup Goal 
Source Wells 
2446-02 2,400 2,600 1,900 1,200 (430) (700) ND ND (11) (400) (550) (810) (453) (11.4) 

Ethylbenzene - 700 µg/L Cleanup Goal 
Source Wells 
2446-02 2,600 3,100 2,600 2,700 1,200 2,500 (54.2) ND (51) 1,600 2,500 5,300 1,480 (202) 
2446-03 780 (0.5) 1,100 (160) (210) (410) (190) (290) (390) (690) 790 (690) (440) NC 
XJM-94-05X (110) (150) 1,300 (7.3) (58) (620) 1,250 (180) 900 730 2,000 (500) 750 (475) 
XJM-97-12X (620) 720 1,800 840 1,000 1,500 1,090 760 1,100 1,400 2,000 3,100 2,210 749 
Couplet Wells 
HA-1B - - - - - - - (410) (390) 940 1100 (360) NC NC 
Sentry Wells 
2446-04 (7.7) 720 (0.9) ND ND ND ND (1.7) (7.8) ND ND (74) (13.3) NC 

C5-C8 Aliphatics - 400 µg/L Boundary Standard 
Source Wells 
2446-02 2,800 5,400 ND 2,100 2,700 4,600 1,040 ND (216) 9,580 10,20 

0 
9,630 7,370 792 
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Table 5.4 (continued)
 
Summary of Exceedances for AOC 43J
 

Well Number 1999 2000 2001 2002 2003 2004 2005 
Jan 
2007 

June 
2007 

Oct 
2007 

Dec 
2007 2008 2009 

Feb 
2010 

2446-03 ND (360) ND 1,200 950 1,900 2,780 2,320 2,230 5,490 5,610 3,550 3,030 NC 
XJM-94-05X (240) ND ND ND ND 480 NC 3,500 5,530 13,900 8,800 5,380 5,310 5,930 
XJM-97-12X 2,100 5,100 6,700 5,700 6,900 8,500 13,700 7,220 4,080 4,700 8,440 7,640 12,200 8,100 
Sentry Wells 
2446-04 ND 1900 ND (240) (110) (320) 793 (114) 550 (117) 704 2,290 2,200 NC 
XJM-97-11X (110) (290) ND 1,100 ND ND 3,570 ND ND 1,440 1,060 (77.2) NC NC 
Couplet Wells 
HA-1S - - - - - - - 7520 3690 8210 6580 4360 NC NC 
HA-1B - - - - - - - 8410 4060 11400 10500 4120 NC NC 

C9-C10 Aromatics - 200 µg/L Boundary Standard 
Source Wells 
2446-02 7,100 9,400 4,300 6,400 4,500 8,100 424 ND (116) 2,930 3,850 3,920 3,580 812 
2446-03 3,600 330 3,300 1,500 1,300 2,900 668 1,070 1,130 2,160 2,820 1,700 1,480 NC 
XJM-94-05X 1,200 330 3,900 (38) 240 1,800 2,330 1,150 2,050 5,710 4,280 1,930 1,500 2,100 
XJM-97-12X 4,400 6,300 4,000 4,700 5,000 6,500 2,550 3,130 2,430 1,310 4,780 3,710 4,920 2,630 
Sentry Wells 
2446-04 430 4,600 350 (170) (170) 310 (137) (65.4) 224 (146) 307 543 504 NC 
XJM-97-11X (33) 260 590 380 ND ND (192) ND ND (178) 236 ND NC NC 
Couplet Wells 
HA-1S - - - - - - - 1360 1090 1270 1820 1010 NC NC 
HA-1B - - - - - - - 1660 1270 2340 2650 1110 NC NC 

Arsenic, total - 10 µg/L Cleanup Goal 
Source Wells 
2446-02 80 150 110 110 150 93 336 (6) 35 90 75 60 87 NC 
2446-03 69 48 110 31 46 78 66 39 55 98 89 68 84 NC 
XJM-94-05X 32 730 130 (4.5) 13 40 56 26 44 86 159 42 78 NC 
XJM-97-12X 54 130 94 87 72 78 59 54 47 74 105 96 132 NC 
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Table 5.4 (continued)
 
Summary of Exceedances for AOC 43J
 

Well 
Number 1999 2000 2001 2002 2003 2004 2005 

Jan 
2007 

June 
2007 

Oct 
2007 

Dec 
2007 2008 2009 

Feb 
2010 

Sentry Wells 
2446-04 17 110 70 24 30 100 51 11 13 39 93 48 106 NC 
XJM-93-02X ND 54 ND (4.7) ND ND ND ND ND ND ND ND NC NC 
Couplet Wells 
HA-1S - - - - - - - 39 25 42 40 39 NC NC 
HA-1B - - - - - - - 18 16 54 44 (7) NC NC 

Iron, total - 9,100 µg/L Cleanup Goal 
Source Wells 
2446-02 33,000 30,000 26,000 31,000 35,000 34,000 41,200 (710) (4,900) 21,000 25,000 32,000 73,000 NC 
2446-03 33,000 10,000 21,000 16,000 26,000 38,000 21,200 21,000 25,000 20,000 26,000 29,000 47,000 NC 
XJM-94-05X 13,000 14,000 31,000 (550) (3,600) 15,000 15,500 (7,000) 11,000 19,000 13,000 14,000 98,000 NC 
XJM-97-12X 18,000 17,000 12,000 16,000 15,000 15,000 15,500 13,000 12,000 14,000 44,000 51,000 110,000 NC 
Sentry Wells 
2446-04 (7,600) 32,000 19,000 10,000 13,000 25,000 10,500 (5,700) 9,400 16,000 26,000 24,000 52,000 NC 
Couplet Wells 
HA-1S - - - - - - - (8800) (8000) 10000 12000 12000 NC NC 
HA-1B - - - - - - - 11000 10000 19000 19000 11000 NC NC 

Manganese, total - 291 µg/L Cleanup Goal 
Source Wells 
2446-02 17,000 16,000 11,000 13,000 7,700 12,000 7,010 2,920 2,440 6,520 9,310 11,900 26,300 NC 
2446-03 11,000 4,800 6,600 4,500 7,400 10,000 5,420 7,520 8,310 4,310 5,880 9,270 11,000 NC 
XJM-94-05X 5,400 6,600 5,800 340 2,100 6,400 3,990 2,380 3,040 3,600 3,950 4,950 28,500 NC 
XJM-97-12X 6,400 6,300 5,800 5,500 5,000 5,100 5,160 4,640 4,590 5,120 11,500 11,700 25,000 NC 
Sentry Wells 
2446-04 6,400 11,000 4,900 4,000 5,400 4,300 5,800 1,180 2,000 6,580 5,390 5,860 13,200 NC 
XJM-93-02X 3,100 (61) 630 (200) 330 12,000 2,170 4,380 (56) 2,600 5,060 2,300 NC NC 
XJM-93-03X (110) (45) 1,200 (23) (67) 660 (129) (18) 1,670 1,640 1,220 593 1,850 NC 
XJM-94-08X 540 780 3,400 1,000 1,200 640 1,840 1,000 1,550 3,600 1,490 1,140 421 NC 
XJM-94-10X 330 (58) 3,400 (240) (120) (33) (106) ND ND (11) (77) ND NC NC 
XJM-97-11X 390 1,300 2,800 2,800 690 640 2,280 ND ND 1,360 2,140 ND NC NC 
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Summary of Exceedances for AOC 43J
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Well 
Number 1999 2000 2001 2002 2003 2004 2005 

Jan 
2007 

June 
2007 

Oct 
2007 

Dec 
2007 2008 2009 

Feb 
2010 

Couplet Wells 
HA-1S - - - - - - - 11700 9450 12900 14400 11400 NC NC 
HA-1B - - - - - - - 6250 5620 9800 9960 5240 NC NC 
HA-2S - - - - - - - 963 1460 1740 820 1690 NC NC 
HA-2B - - - - - - - (216) 619 381 302 (210) NC NC 
HA-4S - - - - - - - 695 4130 1030 403 (20) NC NC 
Notes:
 
Number in parentheses denotes that concentration is below cleanup goal/VPH boundary standard.
 
ND = The analyte was analyzed for, but not detected. The associated numerical value is the laboratory reporting limit.
 
NC = Not collected; a sample was not collected and analyzed for this particular analyte.
 
J = Estimated value detected below the laboratory reporting limit.
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5.5.3.3 VPH Boundary Standards 

The analytical data from January 2005 through November 2009 (43G) and February 2010 
(43J) were evaluated with respect to the VPH Boundary Standard described in the intrinsic 
remediation assessment. Remedial goals within the plume are not established for VPH. 
However, if the MassDEP GW-1 concentrations are exceeded at the AOC boundary, the Army 
will develop risk-based VPH concentrations. 

AOC 43G 
Sentry well XGM-94-04X exceeded the VPH GW-1 standard for the C5-C8 aliphatic carbon 
and C9-C10 aromatic carbon fractions during the November 2000 sampling event.  Sentry well 
XGM-94-04X has not exhibited a VPH exceedance since that time and has remained non-
detect for all VPH carbon fractions since 2003.  For the December 1999 through November 
2009 sampling period, no VPH exceedances were reported for the other three monitored 
sentry wells, AAFES-5, XGM-94-07X, and XGM-94-08X.  A fourth sentry well, XGM-94
10X, also exhibited VPH non-detections since 1999 until sampling was discontinued following 
the 2006 sampling event.  Well XGM-94-04X is downgradient of the source area but is not 
located at the site boundary 

AOC 43J 
The following VPH exceedances were reported during the January 2005 through December 
2008 sampling period for sentry well 2446-04: C5-C8 aliphatic carbon fraction in October 2005 
(793 µg/L), June 2007 (550 µg/L), December 2007 (704 µg/L),December 2008 (2,290 µg/L), 
and November 2009 (2,200µg/L) ; and the C9-C10 aromatic carbon fraction in June 2007 (224 
µg/L), December 2007 (307 µg/L), December 2008 (543 µg/L) and November 2009 
(504µg/L) .  Exceedances were also noted for sentry well XJM-97-11X: the C5-C8 aliphatic 
carbon fraction in October 2005 (3,570 µg/L), September 2007 (1,440 µg/L), and December 
2007 (1,060 µg/L); and the C9-C10 aromatic carbon fraction in December 2007 (236 µg/L). 
These detections are consistent with historical observations at both wells. 

As shown in Figure 5.2, sentry well 2446-04 is approximately 50 ft downgradient and 
southeast of the former waste oil UST and not located at the AOC 43J site perimeter.  An 
evaluation of historical data for this well reveals that a majority of the groundwater sampling 
events since 1999 have yielded GW-1 exceedances for the C5-C8 aliphatic and C9-C10 aromatic 
carbon fractions.  By comparison, VPH compound and carbon fraction concentrations were 
below the associated GW-1 standard at well XJM-93-03X, located approximately 65 ft 
downgradient of the UST, and were non-detections for sentry wells XJM-93-02X, XJM-93
03X, XJM-94-08X, XJM-94-10X, and XJM-97-13X (in bedrock). 

VPH compound and carbon fraction concentrations were generally below the associated GW-1 
standard at well XJM-94-09X, located approximately 60 ft downgradient of the potential UST, 
and were non-detections at sentry well XJM-94-10X, located about 10 ft southeast of well 
XJM-97-11X. 
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5.5.3.4 Remedial Duration Assessment 

AOC 43G 
Benzene, which has a relatively low molecular weight and easily degrades aerobically, has 
undergone a dramatic reduction in concentration from a high of 2,000 µg/L in December 1994 
to 22 µg/L in October 2007.  These empirical results supported conclusions of the 
BIOSCREEN modeling conducted in 1999 to estimate remedial duration and plume migration 
potential (SWETS and HLA, 1999).  The results of this model demonstrated the unlikelihood 
that benzene contamination would migrate off Army property.  Furthermore, the benzene 
cleanup goal was estimated to be achieved approximately between 2007 and 2009, or between 
11 and 13 years following remedy implementation, which is compliant with the 30-year 
criteria stated in the ROD. The BIOSCREEN modeling determined that aerobic degradation 
was the overriding process at these sites, although the relatively high hydraulic conductivity of 
these sediments suggests that dilution and plume movement could also account for the dramatic 
reduction in observed benzene concentrations. 

The reliability of the BIOSCREEN modeling was re-evaluated during the completion of the 
2008 LTMP (HGL, 2008), and included an investigation of the model input parameters and a 
comparison of the model predictions to the observed benzene distribution. An evaluation of 
the input parameters indicated that the hydrogeologic input parameters are consistent with 
conditions currently observed at the site. A comparison of the modeling results to benzene 
concentrations observed during the fall 2007 sampling event revealed that the 2007 benzene 
concentrations were consistent with the model predictions.  However, the model did not 
predict the increase in benzene observed at the site from 1999 to 2002, nor did the model 
predict the sharp decrease in benzene observed from 2002 through 2007.  It was speculated in 
the 2008 LTMP (HGL, 2008) that the cause of the increase was a thin layer of light, non-
aqueous phase liquid that was historically documented as a sheen in well AAFES-2.  This 
NAPL may have served as a source of dissolved groundwater contamination, and once this 
source was depleted through dissolution and degradation, a much more rapid decline in 
dissolved benzene occurred.  The rapid decline in observed benzene over the past seven years 
was also not predicted by the model and indicates that the degradation rate assigned in the 
model may underestimate ongoing degradation. 

A regression analysis was performed on ROD COC benzene analytical data from source area 
well XGM-97-12X to determine remedial duration for this five-year review.   No other wells 
have exceeded the benzene action level over the past two consecutive sampling events.  The 
dataset analyzed was from the September 1993 to November 2009 timeframe. An exponential 
regression analysis of this dataset indicates that the benzene cleanup goal will be reached in 
2013, 13 years before the 2026 ROD deadline.  A logarithmic regression analysis of benzene 
was in agreement with the earlier findings of the BIOSCREEN model (between 2007 and 
2009).  The correlation coefficient (R2) was closer to 1 for the exponential regression analysis 
in comparison with the logarithmic regression analysis. 

AOC 43J 
In general, COC concentrations have declined in wells in the source areas since the Army 
implemented monitoring in 1993; however, based on recent monitoring performed by 
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MassDevelopment, which took over site compliance work in 2006, the AOC 43J COCs have 
increased in source area wells, particularly during the 2007 and 2008 LTM events. 

Natural attenuation does not appear to be degrading the site’s COCs in the overburden at the 
rate predicted in the 1999 IRA.  MassDevelopment speculates that the slow rate of degradation 
is due, in part, to changing redox conditions within the overburden groundwater, specifically 
due to the depletion of oxygen and other available electron acceptors.  The diminished 
degradation in bedrock groundwater is thought to be a result of the lack of organic carbon 
(typical of fractured crystalline bedrock) that may be limiting the growth of a microbial 
community.  Transport modeling results performed during an intrinsic remediation assessment 
for AOC 43J in March 2009 indicate that intrinsic remediation is working, but the ROD RGs 
may not be met by the 30-year target (i.e., in the year 2026, measured as 30 years from the 
1996 ROD date). 

MassDevelopment performed a sulfate injection pilot test in December 2009 and is presently 
evaluating the effectiveness of the injection to augment intrinsic remediation at the site and 
possibly perform a full scale injection if the pilot test is successful.  A remedy duration 
reassessment should be performed after implementation of any technology meant to augment 
the intrinsic remediation remedy to determine if the ROD’s RGs will be met by the predicted 
2026 timeframe. 

5.5.3.5 Contaminant Migration Assessment 

The analytical data from January 2005 through November 2009 were reviewed with respect to 
the Contaminant Migration Assessment Performance Standard described in the intrinsic 
remediation assessment and summarized in Subsection 5.3.6.1.  This standard states that 
additional field actions will be implemented if COC concentrations exceeding clean up goals 
are likely to migrate beyond the site boundary. 

AOC 43G 
No detections above the cleanup goals for benzene and toluene have been reported for any of 
the AOC 43G sentry wells since monitoring began. All organic contaminant detections are 
confined to the general vicinity of the source area with no detections of organic contaminants 
noted in the sentry wells. 

Metals, primarily manganese exceeding the clean up goal of 375 µg/L, were detected within 
most source area wells and three sentry wells.  The Army performed groundwater monitoring 
in 2008 and 2009 to bound the extent of metals contamination at the site.  Well AAFES 7, 
located at the downgradient perimeter of the AOC 43G area, was added to the LTM program 
and sampled for total and dissolved metals.  There were no metals exceedances detected at this 
well, indicating metal contaminants are not migrating off Army property. Geochemical 
parameters collected from LTM wells indicate metal exceedances are found within wells with 
low ORP and low dissolved oxygen.  The perimeter wells, such as AAFES 7 have aerobic 
conditions (high ORP and high dissolved oxygen as detailed in the analytical data tables).  The 
reduction in organic contaminants at the source area is unlikely to provide substantial 
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anthropogenic carbon that would allow the reducing conditions to reach the AOC 43G 
perimeter and present a potential for offsite metals migration. 

AOC 43J 
The COC concentrations observed in AOC 43J source and sentry wells fluctuate between 
sampling events but recent sampling data indicate that organic contaminant concentrations that 
exceed the clean-up goal are generally increasing within the source area while only one sentry 
well shows an organic contamination exceedance; however this sentry well (2446-02) is 
located near the center of AOC 43J. Based on these observations, no potential for off site 
migration of organics exists at AOC 43J but increasing concentrations in the source area have 
been the focus of a current ongoing sulfate injection pilot study. 

All source wells and sentry well 2446-04 have routinely yielded arsenic, iron and manganese 
concentrations above the respective cleanup goal since 1999and have remained unchanged 
through 2008, with no overall discernable increasing or decreasing trends.  Moreover, sentry 
wells XJM-93-02X, XJM-94-08X, and XJM-94-03X have yielded manganese concentrations 
above the 291 µg/L cleanup goal since 1999.  By comparison, arsenic at sentry well XJM-93
02X has remained below the cleanup goal since 2001, and sentry well XJM-97-10X has 
largely maintained manganese concentrations close to or below the cleanup goal since 1999. 
Based on the 2008 groundwater sampling event, manganese is the only metal that could 
possibly be interpreted to show a potential for offsite migration at a few sentry wells. 
However, migration is not occurring as indicated by nearby site sentry wells with manganese 
concentrations below the background concentration. 

Overall, the analytical results indicate that intrinsic bioremediation may be occurring for 
benzene and toluene at AOC 43J; however, there is contrary evidence to support the same 
conclusion for the VPH carbon fractions and target metals.  Based on the most recent 
analytical results, it appears that the COC exceedances and fluctuations are consistent with 
historic data and lack a definitive decreasing concentration trend. 

5.5.4 Site Inspection 

On March 30, 2010, an HGL representative performed site inspections at AOCs 43G and 43J. 
Conditions were poor with consistent precipitation and temperatures ranging between 
approximately 40-45 °F.  AOC 43G consists of an inactive gas station and car wash, with 
paved and wooded areas.  AOC 43J consists of a paved lot with perimeter landscaping and 
adjacent wooded areas. 

No major changes to the site were noted during the site inspections.  The former gas station at 
43G remains inoperative, but the building is used by janitorial staff as office and storage 
space.  AOC 43J has a new perimeter fence as part of the new Bristol-Myers Squibb facility 
and access to the site is restricted.  The well protective casings and flush mounts were intact 
and secured.  No evidence of excavation was noted during the inspection at either site. 
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5.5.5 Interviews 

The following individuals was interviewed as part of the five-year review: 

• Ms. Ellen Iorio, USACE, New England District; 

• Mr. Dan Noberini, Bristol Myers Squibb; and 

• Ron Ostrowski, Mass Development. 

Ms. Iorio stated that although she is not actively involved with this AOC, she is unaware of 
any events, incidents, or activities that would impact the remedy at the sites.  Mr. Noberini 
indicated that he is unaware of any events, incidents, or activities that would affect the remedy 
at AOC 43J.  Mr. Ostrowski had a similar response for AOC 43J, but further indicated that 
future plans do not include a new building at AOC 43J, and will remain an asphalt lot. ICs are 
in effect for AOC 43G & 43J (as discussed in other sections of this report). 

The detailed 2010 LUC interviews will be included in Appendix D. 

5.5.6 Community Participation 

Community participation at former Fort Devens Army Installation is detailed in Section 1.3. 

5.6 TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? 

Yes, the remedy is functioning as intended by the ROD for AOC 43G; however, the remedy 
may not be functioning as intended for AOC 43J.  Details are provided in the following 
subsections. 

Remedial Action Performance 
Long-term groundwater monitoring is performed on an annual basis to determine if 
contaminants are migrating off the site and to ensure that the intrinsic remediation remains 
protective of human health and the environment. Increasing organic contaminants were 
observed at some AOC 43J source wells.  The increase in contaminant concentrations placed 
the remedy completion per the timeframe stipulated in the ROD in question. A pilot study 
consisting of sulfate injection was implemented in December 2009 to evaluate the effectiveness 
of sulfate injection as an augmentation of the intrinsic remediation process specified in the 
ROD. The pilot test is ongoing and an evaluation report is pending at the time of this review. 
In addition, groundwater monitoring results are elevated in several sentry wells at AOC 43J 
for manganese but other sentry wells exhibit non-detections that bound these exceedances and 
nearby aerobic conditions will likely cause manganese to attenuate (precipitate out of solution). 
The particular sentry wells are located within the main portion of the site and are not perimeter 
wells.   Manganese exceedances detected at AOC 43G sentry wells are bounded by wells 
further downgradient of the impacted wells but within the AOC 43G boundary. Organic 
contaminants at AOC 43G continue to degrade and have not shown the same recalcitrant trend 
as observed at AOC 43J.  There is no off site contaminant migration occurring at either site. 
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System Operations/Operation and Maintenance (Long-term Groundwater Monitoring) 
Groundwater monitoring is performed in accordance with the approved LTMP (HGL, 2008b) 
for AOCs 43G. Groundwater at AOC 43J is performed under MassDevelopment oversight. 

Opportunities for Optimization 
AOC 43J is undergoing a pilot study evaluation and no optimization is proposed at this time. 
An optimization at AOC 43G was performed in conjunction with implementation of the 2008 
LTMP and no additional optimization is required at this time. 

Early Indicators of Potential Remedy Failure 
Manganese was detected in sentry wells in both AOCs but concentrations are anticipated to 
attenuate with further degradation of the hydrocarbon source areas.  Manganese is not 
migrating off site from either of these AOCs at this time but continued monitoring will be 
performed to confirm. The recent increase of organics (ethlybenzene) at AOC 43J indicated 
that intrinsic remediation was inhibited and that the ROD required remedial duration may need 
to be reevaluated.  A sulfate injection pilot study was initiated in 2009 at AOC 43J to address 
the increase in organics and will go full scale if results of the pilot study are promising. 

Implementation of Institutional Controls and Other Measures 
There are no current or future plans for installation of potable water wells at AOC 43G or 43J. 
In 2006, AOC 43J was combined with other adjacent properties and transferred to 
MassDevelopment to provide for a large redevelopment parcel for the Bristol-Myers Squibb 
facility.  When the property transfer occurred, the ICs were incorporated into the property 
deed. The deed can be located at the BRAC office library. AOC 43G was included in the 
“Real Property Master Plan Long Range Component for Devens Reserve Forces Training 
Area Addendum – September 2007” (Appendix K).  This document provided supplemental 
information on LUCs established under BRAC and CERCLA programs.  IC inspections at 
AOC 43G are conducted annually as detailed in the 2008 LTMP. 

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used 
at the time of remedy selection still valid? 

Yes, the assumptions remain valid however; there have been several changes in cleanup levels 
since the time of remedy selection.  These changes are described below: 

Changes in Standards and To Be Considered 
As part of this five-year review, ARARs and TBC guidance presented in the ROD, and 
current ARARs were reviewed.  This review will be discussed further in Section 5.6.2. 

The MCLs are health-based standards established by the USEPA.  The MCL for arsenic in 
effect at the time of the ROD (50 µg/L) was selected as a groundwater cleanup goal.  Arsenic 
was present on site at concentrations greater than its MCL during the remedial investigation 
and was a primary risk driver for the ingestion of groundwater exposure.  The MCL for 
arsenic has been updated since the 1997 ROD. Changes to the MCL for arsenic in association 
with changes of the EPA National Primary Drinking Water Regulations for arsenic and 
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implementation on January 23, 2006, effectively reduce the clean-up level for arsenic from 50 
to 10 µg/L.  There have been no changes to the COC MCLs since the previous five-year 
review.  Because the remedy includes restricting access to groundwater as drinking water, 
changes to groundwater standards do not affect the protectiveness of the implemented remedy. 

The nickel MCL used in the 1997 ROD has since been revoked.  EPA promulgated an MCL 
of 100 µg/L for nickel on July 17, 1992.  However, in September 1992, the Nickel 
Development Institute challenged the methodology used to establish the MCL in a petition to 
the U.S. Court of Appeals.  Subsequently, EPA agreed with the challenge and filed a joint 
motion along with the nickel industry petitioners to voluntarily remand the MCL on February 
9, 1995.  The court granted the motion and the remand became effective on the same date. 
Nickel was removed from the AOC 43G analyte list in 2007 with the concurrence of the 
USEPA Region I and MassDEP. 

Groundwater monitoring data at each AOC suggest that organic COC concentrations are 
decreasing at AOC 43G source wells, but likely will remain above cleanup goal/VPH 
boundary standards for some time. Contaminant degradation at AOC 43J is occurring at a 
slower rate than anticipated and the remediation time frame is uncertain pending an evaluation 
of an intrinsic remediation enhancement pilot test; however, groundwater data from sentry 
wells at both AOCs support the position that the BTEX groundwater plume with 
concentrations exceeding MCLs is not expanding or migrating.  Because the cleanup 
goal/VPH boundary standards are based on drinking water standards, changes of the MCLs 
and MassDEP GW-1 standards influence the protectiveness of the cleanup goal/VPH boundary 
standards.  However, because the remedy includes prohibiting the use of groundwater as 
drinking water, changes to groundwater standards do not affect the protectiveness of the 
remedy. 

Changes in Exposure Pathways 
The ROD identified unacceptable risk from the following exposure pathways: ingestion of 
groundwater as the primary drinking water source for commercial/industrial workers at both 
AOC 43G and AOC 43J.  There are no current complete exposure pathways at the site.  Land 
use at the site has not changed from the industrial use evaluated prior to the ROD and is not 
expected to change.  No new contaminants, sources, or routes of exposure were identified. 
There is no indication that hydrologic/hydrogeologic conditions are not adequately 
characterized. 

Groundwater at this site is not currently used as drinking water.  The exposure to groundwater 
through drinking water and commercial/industrial use is of concern to future receptors on a 
hypothetical basis only.  ICs prohibiting the use of site groundwater as drinking water at 
AOCs 43G and 43J will eliminate this potential pathway. 

The Bristol-Myers Squibb facility currently occupies property to the north of Parcel C (AOC 
43J is part of Parcel C) and MassDevelopment supplies potable water to the facility. 
Significant construction has taken place since 2008 to build the Bristol-Myers Squibb facility 
but no building construction has occurred at AOC 43J, including areas with groundwater 
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contaminated with VOCs.  Potential risks associated with the reuse of Parcel C were reviewed 
prior to the approval of the property transfer.  The results of the technical assessment 
performed prior to transfer confirm the conclusions of the 1996 risk assessment, which were 
that subsurface soil did not pose an unacceptable risk to the utility/maintenance worker or 
construction worker, yet the use of groundwater as a drinking water source would pose an 
unacceptable risk to human health.  Based on the anticipated development plans for AOC 43J 
and the current groundwater monitoring data, the technical update indicated an unacceptable 
risk to human health may exist due to the possibility of VOCs in the subsurface migrating into 
indoor air of future occupied buildings.  The June 2006 ESD indicated that the modified 
remedy will incorporate LUCs to provide assurance that the potential risk to future 
commercial employees from the inhalation of vapors migrating from the subsurface into the 
indoor air of these structures shall not exceed acceptable risk levels. The ICs provide for a 
residential and groundwater use restriction, a building project notification, and a condition that 
a proposed building construction project may require a subsurface vapor intrusion evaluation 
as part of the building design process. 

Changes in Exposure Assumptions 
The risk assessments supporting the RODs for AOCs 43G and 43J used exposure assumptions 
for the ingestion of groundwater pathway that are consistent with standard practice at the time. 

Since the original risk assessments were prepared, USEPA has updated the recommended 
dermal contact exposure assumptions.  New guidance for evaluating dermal contact exposures 
was finalized in July 2004 (Risk Assessment Guidance for Superfund, Volume I – Human 
Health Evaluation Manual – Part E, Supplemental Guidance for Dermal Risk Assessment – 
Final).  The final guidance includes changes to dermal exposure assumptions.  Because the 
remedies include prohibiting the use of groundwater as drinking water, changes to the 
exposure parameters do not affect the protectiveness of the implemented remedy. 

Changes in Toxicology and Other Contaminant Characteristics 
Since the completion of the HHRA, the EPA has issued recent guidance recommending the use 
of additional sources of peer-reviewed toxicity values, as well as updated several toxicity 
values.  Because the groundwater cleanup goals presented in the ROD are based on drinking 
water standards and not on risk-based calculated values, changes in toxicity values do not 
impact the protectiveness of the cleanup goals. Also, the remedies include the prohibition of 
groundwater use as drinking water any changes in toxicity of the COCs do not affect the 
protectiveness of the remedies. 

Below is a summary of the changes in toxicity values for each COC and the potential impact 
on the risk calculations: 

USEPA’s IRIS database lists a slightly lower oral CSF for arsenic (1.5 mg/kg-day-1) than the 
oral CSF used in the original risk assessments (1.75 mg/kg-day-1). Also, the IRIS cancer 
assessment for inorganic arsenic is currently under review.  EPA’s Office of Research 
Development has recently completed a 2010 draft titled: Toxicological Review of Inorganic 
Arsenic: In Support of the Summary Information on the Integrated Risk Information System 
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(IRIS).  The draft assessment includes an updated CSF of 25.7 mg/kg-day-1, which is much 
higher than the CSF used in the original risk assessment and the one currently listed on IRIS. 
Acceptance of this new, higher CSF could indicate that the cancer risk from arsenic may be 
underestimated.  Also, an RfC has been included in the IRIS database.  Therefore, the non-
cancer hazards for the inhalation pathway may have been underestimated in the original risk 
assessments. 

USEPA’s IRIS database lists a range of oral CSFs for benzene.  Because the risk assessments 
used a CSF within the current range, risks from exposure to benzene would be higher if the 
CSF from the high end was used and lower if the CSF from the low end of the range was 
used.  As a result, cancer risks from exposure to benzene may be overestimated or 
underestimated.  Also, an RfC has been included in the IRIS database.  Therefore, the non-
cancer hazards for the inhalation pathway may have been underestimated in the original risk 
assessments. 

Iron was identified as a COC in the ROD because non-cancer hazards from exposure to iron in 
groundwater exceeded a hazard index of 1. A current provisional subchronic and chronic RfD 
for iron is available and was derived from the lowest-observed-adverse-effect-level of 1mg/kg
day for total daily iron intake for adverse gastrointestinal effects. The p-RfD (subchronic and 
chronic) derived value is 0.7 mg/kg-day and is applied in USEPA’s RSL tables. 

The manganese RfD published in the IRIS database includes manganese from all sources, 
including diet.  USEPA Region I supports an oral RfD for manganese of 0.07 mg/kg/day for 
ingestion of soil, sediment, or food and an oral RfD of 0.024 mg/kg/day for manganese in 
drinking water.  Also, USEPA issued a Lifetime Health Advisory of 0.3 mg/L for manganese. 
This value should be used for infants younger than six months even for an acute exposure of 
10 days.  The advisory is a to-be-considered value.  A revised cleanup goal for the site has 
been developed based on the updated RfD value for water intake.  A revised manganese risk-
based cleanup level of 375µg/L was approved by the USEPA and MassDEP in 2008. 

Toluene and xylene have revised RfDs that are more conservative than those used in the 
original risk assessment.  Therefore, the non-cancer hazards for toluene and xylenes may have 
been underestimated.  An ethylbenzene CSF was developed by the Cal EPA since the time of 
the original risk assessment.  The cancer risk may have been slightly underestimated based on 
this new information 

An RfC has been established for carbon tetrachloride, xylenes, cadmium, and nickel since the 
original risk assessment was performed.  Similarly, an IUR has been established for 
ethylbenzene, cadmium, and nickel.  Therefore, the cancer risks and non-cancer hazards for 
the inhalation pathway may have been underestimated in the original risk assessment. 

As mentioned above, because the groundwater cleanup goals presented in the ROD are based 
on drinking water standards and not on risk-based calculated values, changes in toxicity values 
do not impact the protectiveness of the cleanup goals. 
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Changes in Risk Assessment Methodology 
Several new risk assessment methodologies have been introduced since the original risk 
assessments were performed in 1996. 

In 2004, USEPA published the final version of the RAGS Appendix E, which is the updated 
guidance for the dermal contact evaluation (EPA, 2004).  Current recommendations include 
updated dermal absorption factors for specific chemicals and updated oral to dermal 
adjustment factors for RfDs and CSFs.  The final guidance includes slight changes in some 
dermal exposure assumptions from what was used in the original risk assessment.  While this 
may indicate an underestimation of exposure in the original risk assessments, it is not expected 
that the slight change in the dermal exposure calculation would alter the conclusion of the risk 
assessments. 

USEPA has identified several carcinogens that act via a mutagenic mode of action, and to 
account for their early-life exposures, the default age-dependent adjustment factors (ADAFs) 
of 10 for ages 0-2 and 3 for ages 2-16 have now been incorporated into the risk calculations. 
This approach is consistent with the 2005 Guidelines for Carcinogen Risk Assessment and the 
Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens. 
None of the groundwater COPCs are considered to be mutagenic for the purposes of this risk 
assessment methodology.  Therefore, this methodology change does not affect the conclusion 
of the original risk assessments. 

In January 2009, USEPA introduced RAGS Part F, which updates the approach for 
determining risk from inhaled chemicals to be consistent with the inhalation dosimetry 
methodology described in Methods for Derivation of Inhalation Reference Concentrations and 
Application of Inhalation Dosimetry (USEPA, 1994).  The new approach revises the equations 
for estimating inhalation exposure and risk, recommending that when estimating risk via 
inhalation, the concentration of the chemical in air should be used as the exposure metric 
(e.g., mg/m3), rather than inhalation intake of a contaminant in air based on inhalation rates or 
body weight (e.g., mg/kg-day).  It is not expected that this change in the inhalation calculation 
would alter the conclusion of the risk assessments. 

While numerous methodologies have changed since the original risk assessments were 
prepared, the potential human health risks discussed in the ROD will be eliminated by the ICs 
that are in place to prohibit groundwater from being used as drinking water thus maintaining 
the protectiveness of the current remedy.  Therefore, there are no risk assessment 
methodology changes that affect the protectiveness of the remedy. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

In 2006, MassDevelopment noted that while the COC concentrations had declined in wells in 
the AOC 43J source area since the monitoring was implemented in 1993, the site COC 
concentrations increased in source area wells in recent monitoring (2007 and 2008).  This 
increase was attributed to drier conditions signaled by a pronounced decrease in groundwater 
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levels late in 2007.  However, due to the concentration increases, the effectiveness and rate of 
intrinsic bioremediation were questioned.  In December 2009, a pilot test was initiated to 
perform sulfate injections into the saturated zone to treat the AOC 43J site COCs in situ. 
Once the pilot test and evaluation of the system is complete, a full-scale program will be 
considered.  Implementing a full-scale sulfate amendment program would constitute enhanced 
biodegradation, which may require submittal and approval of an ESD.  Provided the ICs are 
maintained, protectiveness should not be affected. 

No additional information has come to light that would call into question the protectiveness of 
the remedy was noted. No natural disaster impacts occurred at AOC 43G or AOC 43J during 
this review period. 

5.6.1 Summary of Technical Assessment 

While several risk assessment methodologies have changed since the original risk assessment 
was prepared, ICs are in place to prohibit the groundwater from being used as drinking water 
thus maintaining the protectiveness of the current remedy.  Additional ICs are in place at AOC 
43J should further development activities, such as building construction take place at the site. 

Groundwater sampling results at AOC 43G indicate that ROD COC concentrations are 
decreasing over time and are expected to meet cleanup goals within the 30-year period 
specified in the ROD.  Off-site migration of ROD COCs, manganese in particular, is not 
suspected at this time based on analysis of current LTM sampling results and data obtained 
from a downgradient perimeter monitoring well. 

Organic contaminant degradation at AOC 43J is occurring slower than expected and recent 
groundwater data reveal an increasing concentration trend at the source area. A sulfate 
injection pilot study is currently underway to evaluate the effectiveness of augmenting the 
intrinsic remediation remedy to speed up the degradation process.  Groundwater contaminants, 
primarily manganese detected at AOC 43J sentry wells show a stable concentration trend and 
do not show evidence of migration. 

In 2006, AOC 43J was bundled with other adjacent properties and transferred to provide for a 
large redevelopment parcel for the Bristol-Myers Squibb facility.  Additional ICs were placed 
in the transfer deed to restrict residential development and provide for a vapor inhalation 
assessment if buildings are placed on the site. 

5.6.2 Applicable or Relevant and Appropriate Requirements Review 

ARARs that were presented in the 1996 ROD are included in Appendix D.  Standards and 
regulations, current at the signing of the ROD and for the previous Five-Year Reviews, have 
been reviewed for changes that could affect protectiveness of the remedy. 

The following ARARs have been modified since the signing of the ROD and may affect the 
protectiveness of the implemented remedial action: 
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1.	 40 CFR 141.11 Subpart B Maximum Contaminant Levels – updated July 1, 2001. 
Section 141.11 (a) and (b) were amended at 66 FR 7061 on January 22, 2001 to state 
the following: 

- ***The analyses and determination of compliance with 0.05 mg/L MCL for arsenic use the 
requirements of 141.23. 

- The MCL for arsenic was 0.05 mg/L for community water systems until January 23, 2006. 

On January 22, 2001, EPA adopted a new standard for arsenic in drinking water at 
0.01 mg/L, replacing the old standard of 0.05 mg/L (66 FR 6976).  The rule became 
effective February 22, 2002.  The date by which systems must comply with the new 
0.01 mg/L standard was January 23, 2006. 

2.	 40 CFR 141.15 and 141.16 Subpart B MCL – updated July 1, 2003.  An effective date 
note (65 FR 76745) removed the sections from the CFR effective December 8, 2003. 
Sections 141.15 and 141.16 do not appear in 40 CFR 141 updated on July 1, 2004. 
These two sections addressed MCLs for radium-226, radium-228, gross alpha particle 
radioactivity, and beta and photon radioactivity, which do not affect the protectiveness 
of the remedy. 

3.	 40 CFR 141.51 Subpart F MCL Goals and Maximum Residual Disinfectant Level 
Goals – updated July 1, 2001.  The table was amended in Section 141.51 by adding 
arsenic with an MCL goal of zero effective January 23, 2006 (66 FR 7063).  Until 
then, no MCL goal applied for arsenic. 

4.	 310 CMR 22.0 Drinking Water – updated May 24, 2004.  The arsenic MCL listed in 
Section 22.06 is effective for the purpose of compliance with the CFR (outlined above) 
on January 23, 2006. A perchlorate standard was also promulgated July 28, 2006. 
Because perchlorate is not a COC for these sites, the ARARs are not affected by this 
change.  310 CMR 22.26 was updated in December 2009 regarding microbial 
communities in groundwater that is also used for public consumption.  As bacterial 
populations are not considered a COC for these sites, the protectiveness of the remedy 
is not affected. 

5.	 310 CMR 30.00 Hazardous Waste Regulations – In January 2007, an update to this 
regulation was proposed to streamline the cleanup requirements of any hazardous 
materials released to the environment at facilities, both active and closed, that are, or 
were, subject to a hazardous waste license.  In April 2010, this regulation was updated 
to include the Amendments for Adoption of Federal Land Disposal Restriction 
Program. The update also includes revised definitions and technical corrections needed 
to clarify the regulatory status of specific wastes.  There were no revisions that affect 
the protectiveness of the remedy. 

6.	 310 CMR 6.00 Ambient Air Quality Standards – In July 2009, MassDEP proposed to 
amend the state ambient air quality standards to bring the standards for ozone, lead, 
and particulate matter into conformance with the existing National Ambient Air Quality 
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Standards (NAAQS) for these pollutants.  However, none of the proposed revisions 
affect the protectiveness of the remedy. 

7.	 310 CMR 7.00 Air Pollution Control Regulations – In July 2009, MassDEP proposed 
to make amendments to definitions related to particulate matter in 310 CMR 7.00: Air 
Pollution Control, 310 CMR 7.54: Large Combustion Emission Units, and Appendix 
A: Emission Offsets and Nonattainment Review.  These changes are based upon a 
thorough review of the regulations encoded in 310 CMR 7.0 to ensure the addition of 
definitions for PM2.5 to all relevant sections.  The proposed revisions would not affect 
the protectiveness of the remedy. 

8.	 310 CMR 7.18 Volatile and Halogenated Organic Compounds – This May 1998 
regulation was updated in 2002 and is applicable to facilities that emit VOCs.  This 
revision does not affect the protectiveness of the remedy and only pertains should an 
SVE system be required as a contingency measure at AOC 43G. 

9.	 310 CMR 10.00 Wetlands Protection – This regulation was updated October 2007 with 
a streamlined permit application process.  There were no revisions that affect the 
protectiveness of the remedy. 

10.	 314 CMR 4.00 Surface Water Standards – updated January 2007.  Because these 
standards were not considered during the development of the preliminary remedial 
goals for the site, this revision should not affect the protectiveness of the selected 
remedy. 

11.	 314 CMR 6.00 Massachusetts Groundwater Quality Standards – rescinded March 20, 
2009.  Revisions made to 314 CMR 5.00 for a streamlined groundwater discharge 
permitting process negated the need for this section. As the selected groundwater 
quality standards for AOC 69W are primarily Federal MCLs and are also presented in 
40 CFR 141 Section 11 and 13, the removal of 314 CMR 6.00 from the Code of 
Massachusetts Regulations does not affect the protectiveness of the remedy. 

The nickel MCL used in the 1997 ROD has since been revoked.  USEPA promulgated an 
MCL of 100 µg/L for nickel on July 17, 1992.  However, in September 1992, the Nickel 
Development Institute challenged the methodology used to establish the MCL in a petition to 
the U.S. Court of Appeals.  Subsequently, USEPA agreed with the challenge and filed a joint 
motion along with the nickel industry petitioners to voluntarily remand the MCL on February 
9, 1995.  The court granted the motion and the remand became effective on the same date. 
Nickel was removed from the AOC 43G analyte list in 2007 with the concurrence of the 
USEPA Region I and MassDEP. 

A search was performed for any newly promulgated standards that could affect protectiveness 
at the site.  No new ARARs were identified that would affect the protectiveness of the remedy. 
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5.7 ISSUES 

There are no issues that would make the remedial actions at AOCs 43G and 43J non-compliant 
with the ROD, or sufficient to warrant a finding of not protective. 

Currently, groundwater is not used for drinking water purposed in these AOCs and ICs restrict 
development of the site’s groundwater.  Because municipal water is available in these areas, it 
is unlikely that future properties would utilize groundwater as a potable water source. 

5.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

If the pilot study evaluation currently in progress at AOC 43J indicates that sulfate addition is 
an effective and feasible augmentation to the intrinsic remediation remedy, the remediation 
timeframe should be reevaluated to determine if COCs will reach the ROD-projected clean up 
goal of complete remediation of the site by 2026.  If the pilot study meets both these 
requirements a full scale injection will be implemented following the approval of an ESD for 
the ROD.  MassDevelopment currently plans to issue a comprehensive report on the pilot 
study in 2011. 

5.9 PROTECTIVENESS STATEMENT 

Protectiveness statements for AOCs 43G and43J were combined together during the previous 
five-year review due to both sites being addressed under the same 1996 ROD and both AOCs 
were under Army ownership.  Separate protectiveness statements are provided below due to 
transference of AOC 43J from the Army to MassDevelopment for commercial redevelopment 
and development of an ESD for AOC 43J in 2006. 

AOC 43G 
The remedy at AOC 43G is protective of human health and the environment, and exposure 
pathways that could result in unacceptable risks are being controlled. Human health is not 
currently at risk at 43G because groundwater is not used as a drinking water source.  AOC 
43G remains under Army ownership and is within the confines of the Army Garrison at Fort 
Devens and access to the site is restricted.  ICs are in place that prevent exposure to 
contaminated soil and groundwater at the site. 

HASP and IDW handling procedures are in place and are sufficient to control risk to on-site 
workers and the public, and are being properly implemented during groundwater sampling. 
Human health is currently not at risk at AOC 43G because groundwater at the AOC is not 
being used for potable use, and organic and inorganic COCs exceeding cleanup goal/VPH 
boundary standards are not migrating off Army property. 

Current remedial action activity consists of intrinsic bioremediation, intrinsic bioremediation 
assessment data collection and groundwater modeling, annual long-term groundwater 
monitoring, annual reporting, ICs, and five-year site reviews.  These components enable 
continued assessment for compliance with performance standards and reporting of remedy 
progress. 
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AOC 43J 
The remedy at AOC 43J is currently protective of human health and the environment and 
exposure pathways that could result in unacceptable risks are being controlled.  In 2006, AOC 
43J was joined with other adjacent properties and transferred from Army ownership to 
MassDevelopment to provide for a large redevelopment parcel for the Bristol-Myers Squibb 
facility.  When the property transfer occurred, the existing ICs were incorporated into the 
property deed. As part of the property transfer process a technical update of the risk 
assessment was prepared for the 1996 ROD and recommended RAO that consisted of the 
addition of LUCs to prohibit residential site development and access to the site’s groundwater. 
The technical update also required that a vapor intrusion evaluation would be required prior to 
any commercial or industrial development to ensure appropriate safeguards are in place 
relative to building design to minimize vapor intrusion concerns.  The site is currently vacant 
and remains undeveloped. 

Current remedial action activity consists of intrinsic bioremediation, intrinsic bioremediation 
assessment data collection and groundwater modeling, a long-term groundwater monitoring 
program, annual reporting, and five-year site reviews.  A sulfate injection pilot study is 
currently ongoing to determine if enhanced intrinsic remediation will address the increasing 
organic concentrations in source area groundwater at AOC 43J and ensure long term 
protectiveness.  An ESD will be submitted for the ROD to implement a full scale sulfate 
injection if the pilot study is proved to be effective and can meet the remedial duration 
requirement of the ROD.  These components enable continued assessment for compliance with 
performance standards and reporting of remedy progress. 

5.10 NEXT REVIEW 

See Section 1.4 for further details. 
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6.0	 SOUTH POST IMPACT AREA, AOCS 25, 26, 27, AND 41 
(GROUNDWATER) STATUTORY FIVE-YEAR SITE REVIEW 

6.1	 SITE CHRONOLOGY 

Table 6.1
 
Chronology of Events
 

South Post Impact Area 25
 

Event Date 
1,200 pounds per year (lbs/yr) disposal of explosives and ammunition by open burn 
or open detonation 

From 1979 to 1992 

Groundwater Measurements 1992-1998 
Groundwater Sampling 1992-2004 
Monitoring well installation 1992-1997 
RI 1996 
ROD signed 1996 
LTMP issued May 1997 
First Five-Year Review September 2000 
Second Five-Year Review September 2005 
Revised LTMP October 2008 
Annual LTM & Maintenance 2005-2009 

Table 6.2
 
Chronology of Events
 

South Post Impact Area 26
 

Event Date 
Open burn and open detonation of waste explosives Prior to 1979 
Demolition training Ongoing 
Groundwater Measurements 1992-1998 
Groundwater Sampling 1992-Present 
Monitoring well installation 1992-1997 
RI 1996 
ROD signed 1996 
LTMP issued May 1997 
First Five-Year Review September 2000 
Second Five-Year Review September 2005 
Annual LTM & Maintenance 2005-2009 
Revised LTMP October 2008 
Perchlorate Source Investigation November 2009 
AOC 26 Perchlorate Injection Letter Report February 2010 
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Table 6.3
 
Chronology of Events
 

South Post Impact Area 27
 

Event Date 
Open burn and open detonation of grenades and pyrotechnics Prior to 1979 
Firing of small-caliber automatic weapons Ongoing 
Groundwater Measurements 1992-1998 
Groundwater Sampling 1992-Present 
Monitoring well installation 1992-1997 
RI 1996 
ROD signed 1996 
LTMP issued May 1997 
First Five-Year Review September 2000 
Second Five-Year Review September 2005 
Revised LTMP October 2008 
Annual LTM & Maintenance 2005-2009 

Table 6.4
 
Chronology of Events
 

South Post Impact Area 41
 

Event Date 
Groundwater Measurements 1992-1998 
Groundwater Sampling 1992-Present 
Monitoring well installation 1992-1997 
RI 1996 
ROD signed 1996 
LTMP issued May 1997 
First Five-Year Review September 2000 
Waste debris removed to DCL 2002 
Second Five-Year Review September 2005 
Annual LTM & Maintenance 2005-2006 
LTM discontinued April 2007 

6.2 BACKGROUND 

The SPIA is located within the 4,800-acre area known as the South Post of former Fort 
Devens. The SPIA is a 964-acre area that includes four AOCs to be addressed in this Five-
Year Review: AOC 25, AOC 26, AOC 27, and AOC 41. For AOC 41, the provisions of the 
July 1996 ROD only apply to AOC 41 groundwater. AOC 25 is known as the former 
explosives ordnance discharge (EOD) Range and was closed in 1996. AOC 26 is known as 
the Zulu Range and includes the Zulu 1 and Zulu 2 training ranges. AOC 27 is known as the 
Hotel Range.  A SPIA site location map showing the locations of AOCs 25, 26, 27 and 41 is 
provided as Figure 6.1. Close-up views of AOCs 25, 26, 27 and 41 are depicted on Figures 
6.2 through 6.5, respectively.  The SPIA was historically used for firearm and grenade 
training and also for open burning and detonation of explosives.  The SPIA is currently an 
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active weapons and ordnance discharge area that is used by the Army, the Massachusetts 
National Guard and local law enforcement agencies. 

Investigations performed at the SPIA have detected the presence of explosives, metals and 
VOCs in soil and groundwater at AOCs 26 and 27.  The investigations also determined that 
groundwater discharges to surface water before leaving the South Post and therefore site 
contaminants are not a threat to off-site wells. A ROD was issued in July 1996 for the SPIA 
sites that selected “No Action” as the remedy for groundwater.  Cleanup goals and ARARs 
were not specified in the “No Action” ROD but MCP GW-1and GW-3 groundwater 
standards, or background, if no MCP standard is available,  have been adopted as a point of 
comparison for the required LTM groundwater monitoring. The remedy did not include any 
formal remedial action, but did include LTM activities and an Integrated Natural Resources 
Management Plan (INRMP).  The INRMP was written to monitor impacts of the current land 
use to ecosystems within the SPIA monitoring area. 

6.2.1 AOC 25 (EOD Range) Background 

The EOD Range is located east of Firebreak Road, approximately 2 miles south of the main 
entrance to the South Post.  The site is rectangular and measures approximately 600 ft by 
1,500 ft. 

From 1979 to 1992, approximately 1,200 pounds per year of explosives and munitions were 
disposed of at the disposal area at the east end of the range by either open burning or open 
detonation.  The 1994 RI indicated that the EOD Range currently operates with RCRA 
emergency permit status on a case-by-case basis. Open burning involved the placement of 
ordnance (small arms ammunition, smoke grenades, cartridge activated devices, and 
pyrotechnics) in a pit or a trench within the designated 2-acre area.  The items were 
completely covered with packing material, wooden crates, or cardboard; soaked with diesel 
fuel, oil, and non-serviceable waste flammables; and ignited with smokeless powder charges. 
The pit was allowed to burn out and to cool for 24-hours before the items were inspected for 
completeness of burn. Typically, if the pit was to be reused, the items were excavated and 
buried nearby.  If the pit was not to be reused, the pit was generally backfilled (E&E, 1994). 

Open detonation was used on munitions and ordnance that contain explosive fillers.  They 
were detonated with an explosive counter charge, such as Composition C-4 (Harrisite) or 
trinitrotoluene (TNT), in open pits or on a flat surface.  The procedure involved the placement 
of railroad ties side by side on a flat surface and the attachment of explosives to the uppermost 
exposed surface of the ordnance.  This was designed to direct the force of the explosive 
counter charge downward, destroying the item through detonation (E&E, 1994). 

Possible metals contaminants, per the 2004 SPIA Annual Report, within AOC 25 include: 
copper and zinc from brass shell casings at disposal areas; lead from bullets in the impact 
areas;  and iron, aluminum and possibly other metals (barium and cobalt) from pyrotechnics at 
impact or training areas.  Manganese, chromium and nickel could also come from armored 
target vehicles, but these metals are in metallic form, which are relatively insoluble.  The use 
of pyrotechnics could leave a more varied residue of several heavy metals (USACE, 2005). 
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The range was closed as part of the 1996 ROD (Figure 6.2). 

6.2.1.1 Groundwater 

Groundwater elevation data collected during the RI, performed in 1994, indicated groundwater 
flow moving to the northeast away from Slate Rock Brook.  The topographic depression at the 
impact area could influence contaminants that are located in the EOD Range.  Unfiltered 
samples collected from the EOD Range during the RI indicated concentrations of iron, 
aluminum, and other metals above established background concentrations.  Filtered samples 
showed concentrations several orders of magnitude lower than in the unfiltered samples.  Four 
explosives compounds were detected in the samples; however, only the 
cyclotrimethylenetirnitramine (RDX) detection exceeded the screening value. 

6.2.1.2 Surface Water 

Surface water runoff within the EOD Range was determined to be limited to seasonal events 
such as snowmelts, runoff over frozen ground, or during exceptional storms.  Evidence of 
surface water has not been reported to be present within or adjacent to the EOD Range. 

6.2.1.3 Soil 

Surface and subsurface soil samples collected during the RI at the EOD Range in November 
1993 were analyzed for TAL metals, explosives, and TPH compounds. Several metals were 
detected at concentrations above background in at least one sample.  Copper and zinc exceeded 
the background concentration in three surface samples.  Two explosives were also detected in 
EOD Range surface soil samples:  nitrocellulose (detected in two samples) and nitroglycerine 
(detected in one sample).  Low concentrations of TPH compounds were detected with a 
maximum concentration of 45.2 µg/g.  None of the detections exceeded the health-base soil 
screening criteria established for the RI. 

6.2.1.4 Investigative Conclusions and Recommendations 

Soils at the EOD Range ordnance detonation area contained compounds that exceeded the 1994 
RI background concentrations in beryllium, cobalt, copper, iron, manganese, mercury, nickel, 
selenium, and zinc, although only zinc and copper exceeded background in three samples, and 
only beryllium, manganese, and selenium exceeded background in two samples.  The 
remaining four metals exceeded background in only one sample, which was significantly 
higher in silt and clay than other samples from the site.  Nitrocellulose, nitroglycerine, and 
TPH compounds were also found in surface soils.  TPHC and a trace of PCE were noted in 
subsurface soils.  The two RCRA Toxicity Characteristic Leaching Procedure (TCLP) soils 
samples showed no concentrations exceeding soil toxicity characteristics.  Metals in filtered 
groundwater samples showed increased concentrations and increased frequency of detection in 
downgradient wells when compared to an upgradient background well, but only manganese 
exceeded its site health-based screening value as presented in the ROD.  Several explosives 
were noted in groundwater within in the AOC, but only RDX exceeded its screening value. 
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The EOD Range is under Army control and there are no future plans to remove this site from 
Army control. Groundwater from the vicinity of AOC 25 will not be available to the public 
for human consumption and will not be a completed pathway of exposure.  As such, the risk 
of groundwater consumption was not estimated.  Other pathways of exposure examined gave 
reasonable maximum exposures resulting in the assessed risks being below those deemed 
acceptable by the USEPA under current superfund policy. 

The completed ecological risk assessment concluded that there were potential risks to small 
mammals and to plants in the ordnance detonation area, under reasonable maximum 
exposures, but not under average exposures. Based on the marginal exceedances of toxicity 
reference values, the potential for adverse ecological toxicological effects were determined to 
be minimal.  The EOD range had not adversely affected the ecosystems in the general vicinity 
of the site, and the analytes detected were not ecologically significant.  The ecological risk 
assessment concluded that no action was necessary at the EOD range to further investigate or 
mitigate ecological risks from soil or other media. 

The RI concluded that no further investigation or remediation was warranted at AOC 25, due 
to the continued use of this land by the military. 

6.2.2 AOC 26 (Zulu Ranges) Background 

AOC 26 (Zulu Ranges 1 and 2) is located 2,000 ft north of the EOD Range, approximately 1.6 
miles southwest of the main entrance to the South Post (Figure 6.3). The Zulu Ranges cover 
approximately 16 acres and consist of two adjacent land tracts, Zulu 1 and Zulu 2.  Prior to 
1979, the range was used for Open Burn/Open Detonation (OB/OD) of waste explosives and 
associated waste items.  From 1979 to the present (2009), Zulu 1 has been primarily used for 
demolition training.  The demolition training area is located in the center of Zulu 1.  Zulu 2 
has been historically used as a practice range for hand grenade training.  The grenade training 
area is located on the eastern end of Zulu 2 and consists of two concrete bunkers, which are 
used for cover and protections, and two sand pits that are used for receiving grenades. 
Training Ammunition Usage by Facilities reports from January 1, 2004, through July 29, 
2009, included as Appendix E. 

Possible metals contaminants, per the 2004 SPIA Annual Report, within AOC 26 include: 
copper and zinc from brass shell casings at disposal areas; lead from bullets in the impact 
areas;  and iron, aluminum and possibly other metals (barium and cobalt) from pyrotechnics at 
impact or training areas.  Manganese, chromium and nickel could also come from armored 
target vehicles, but these metals are in metallic form, which are relatively insoluble.  The use 
of pyrotechnics could leave a more varied residue of several heavy metals (USACE, 2005). 

6.2.2.1 Groundwater 

Based on confirmation from recent (2009) groundwater elevation data, the general 
groundwater flow path in the Zulu range was confirmed as being from south to north/northeast 
towards a pond/wetland area with an overall flow direction oriented towards the interior of the 
SPIA and away from the SPM boundary.  The 1996 RI findings revealed total metals 
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concentrations in groundwater at the Zulu range wells had exceeded established background 
concentrations; however, filtered samples showed much lower concentrations.  Explosive and 
explosive related compounds RDX, cyclotretramethylenetetranitramine (HMX), and TNT 
were detected in Zulu Range groundwater samples.  Only RDX was detected above its health-
based screening value. Monitoring wells located in the vicinity of the grenade throwing and 
demolitions areas showed the highest concentrations of explosive-related substances. 

6.2.2.2 Surface Water 

Thirteen surface water samples were collected during the 1996 RI.  Analytes detected above 
Ambient Water Quality Criteria (AWQC) included the metals arsenic and lead and the 
pesticide dichloro-diphenyl-dichloroethane (DDD). In addition, the explosives RDX and 
HMX, and several organic compounds, were detected in Zulu range surface water samples. 

6.2.2.3 Sediment 

Several metals in the Zulu Range sediment samples were detected above background 
concentrations in at least one sample.  Explosives, pesticides, VOCs, and TPHC were also 
detected. 

6.2.2.4 Soil 

Soils at AOC 26 were described as very well drained. It was suggested that, due to the 
permeability of soils in AOC 26, contaminants could be leached to groundwater.  Surface and 
subsurface soil samples were collected at the Zulu Ranges as part of the SI and RI.  These 
samples were analyzed for target compound list (TCL) organics, TAL metals, explosives, and 
TPHC.  Results indicated several metals exceeded background concentrations in at least one 
surface and subsurface sample, none of the metals exceeded the health-based screening values. 
PAHs were detected in up to three surface and subsurface samples.  One of the PAHs, 
benzo(b)fluranthene (0.81 µg/g), exceeded the screening concentration (0.7 µg/g).  RDX and 
TPHC were also detected.  The maximum concentration of RDX in subsurface soil (38 µg/g) 
exceeded the health-based screening level (26 µg/g). 

6.2.2.5 Investigative Conclusions and Recommendations 

Results of the RI indicated soils at AOC 26 were contaminated with several chemicals, 
including explosives, primarily RDX; pesticides, 2,2bis(para-chlorophenyl)-1, 1-1 
trichloroethane (DDT); some PAHs; and traces of PCBs and volatiles.  TCLP testing for 
surface soils showed only barium and chloroform present, both below RCRA toxicity 
characteristic concentrations.  Lead, zinc antimony, arsenic, beryllium, and cadmium 
exceeded background, but only lead and zinc could be related to possible site activities. 
Groundwater was contaminated with explosives, primarily RDX (exceeding a Drinking Water 
Health Advisory level used as a screening value) and HMX, and by bis(2-ethylhexyl) 
phthalate, also at concentrations exceeding a screening value.  Groundwater was identified as 
discharging to surface water and sediment in the wetland north of the ranges. Unfiltered 
groundwater showed several elevated metals, but filtered groundwater only showed 
exceedances of health-based screening values for manganese. Surfacewater showed 
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explosives, primarily RDX, and methylphenol and traces of VOCs.  Sediments in the wetlands 
showed explosives, mainly RDX, and methylphenol and traces of volatiles.  Many metals 
exceeded background. Because the ranges will remain active as a training facility and under 
DoD jurisdiction for the foreseeable future, risk from groundwater consumption was not 
assessed although there is a drinking water well, D-1, in the SPIA. In addition, the estimated 
human-health risks of exposure under any probable scenario do not exceed the upper limit of 
acceptable risks use by the USEPA under the current Superfund guidance.  The upper limit 
was a one in 1,000,000 excess lifetime risk of cancer, and a non-cancer hazard index (HI) of 
one. 

The ecological risk assessment found that some soils data exceeded reference values for plants, 
small mammals, and songbirds, but those exceedances were of such limited extent and the 
habitat is so disturbed at those locations from ongoing military training activities as to be 
ecologically insignificant.  Concentrations of lead in surface water exceeded water quality 
criteria, but site specific toxicity testing indicated no toxicity attributed to lead for aquatic 
receptors.  The ecosystems at AOC 26 did not appear to be adversely affected, as indicated by 
the thriving communities of benthic invertebrates and wildlife observed during the field 
surveys. 

6.2.3 AOC 27 (Hotel Range) Background 

Hotel Range is located adjacent to Cranberry Pond and is located approximately 1 mile south 
of the main entrance to the South Post (Figure 6.4). The Hotel Range covers approximately 
23 acres and is currently used exclusively for firing small caliber weapons.  The AOC is 
presently located entirely south of Old Turnpike Road; however, prior to 1979, the Hotel 
Range extended to the north side of the Old Turnpike Road and used for M16s and small 
caliber weapons.  The range has also been used as an M-70 range and after 1989 the range 
was modified for use as an M60-SAW range. 

Possible metals contaminants, per the 2004 SPIA Annual Report, within AOC 27 include: 
copper and zinc from brass shell casings at firing areas; lead from bullets in the impact areas; 
and iron, aluminum and possibly other metals (barium and cobalt) from pyrotechnics at impact 
or training areas.  Manganese, chromium and nickel could also come from armored target 
vehicles, but these metals are in metallic form, which are relatively insoluble.  The use of 
pyrotechnics could leave a more varied residue of several heavy metals (USACE, 2005). 

6.2.3.1 Groundwater 

RI results indicated general groundwater flow is heading north and west away from Cranberry 
Pond towards the wetland (North of Old Turnpike Road).  Metals concentrations detected in 
the site’s groundwater were similar to AOCs 25 and 26.  All wells in this area indicated some 
levels of explosives contamination.  RDX and 1,3-dinitrobenzene exceeded their health-based 
screening values. 
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6.2.3.2 Surface Water 

During the RI, nine surface water samples were collected from Cranberry Pond, adjacent to 
Hotel Range.  Several metals were detected in the samples, but only lead exceeded the 
AWQC.  Trace concentrations of explosives were detected in these samples. 

6.2.3.3 Sediment 

The majority of sediment samples collected in Cranberry Pond contained some metal 
concentrations in excess of those naturally occurring in the sediment.  However, the data 
indicated that only one sample was obviously contaminated with metals.  The explosive 4
amino 2, 6-dinitrotoluene was detected in several samples.  VOCs, pesticides, TPHC and two 
PAHs were also detected. 

6.2.3.4 Soil 

Subsurface soil samples were collected from boreholes at the Hotel Range and analyzed for 
TPHC, TAL metals, explosives, and TCL organics.  Analytical results indicated that no 
metals exceeded the screening values.  Low concentrations of TPHC (maximum concentration 
of 75.6 µg/g), below the screening level of 5,000 µg/g, were detected in some samples. 
VOCs and pesticides were also detected at concentrations just above the detection limit.  These 
concentrations were well below screening values. 

6.2.3.5 Investigative Conclusions and Recommendations 

Soil and groundwater at AOC 27 are affected by military training activities, shown primarily 
by the presence of explosives, pesticide, and TPHC in soil, groundwater, surface water, and 
sediment. Previous investigation results had indicated that lead concentrations were elevated 
in subsurface soil and in surface water.  The pesticides, mostly DDT and its derivatives DDD 
and dichloro-diphenyl-dichloroethylene (DDE) were below background in soils and were not 
present in groundwater, which only showed low concentrations of delta-BHC (0.045ug/L in 
the one confirmed result). Pesticide residues are likely to be a result of pest control rather 
than training activities at the site.  Explosives in the groundwater are by far the most 
conclusive evidences of effects from site operations.  During the RI investigation, groundwater 
from all wells showed at least some concentrations of explosives related compounds, with 
RDX, HMX, and 1,3-dinitrobenzene the most frequently observed compounds. The 
groundwater affected by the site flows north across Old Turnpike Road to a wetland within the 
northern part of Hotel Range, or possibly continuing towards Slate Rock Pond. 

The risk to human health at AOC 27 has been calculated for users, site workers, and 
trespassers. All estimated potential risks for carcinogens and non-carcinogens were below 
current USEPA superfund policy lower limits for lifetime risks. The occurrence of 
carcinogenic effects is below one in 1,000,000 excess risks per lifetime, and non-carcinogenic 
health effects are highly unlikely. 

U.S. Army Corps of Engineers-New England District 
2010 Five-Year Review - Devens 6-8 HGL9/29/2010 



 

 

  
     

  
  

  
  

 
   

  
   

 
  

  

 
 

  
   

  

 
 

     
 

   
     
  

 
  

 

      
 

    
  

  
  

   

 

 
 

    
 

HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

No evidence of site related chemical stress to plants or wildlife was observed during the field 
surveys.  The toxicity testing done at Zulu Ranges (AOC 26) implied that the level of lead in 
Cranberry Pond water does not pose a hazard to aquatic biota.  The mean concentrations of 
COPC were unlikely to pose a risk to the selected receptors, mallards, and raccoons, with the 
possible exception of the effect of copper on mallards.  Potential risks to benthic invertebrates 
from several metals in sediments (antimony, copper, lead, mercury, and nickel), and also from 
4-amino-2,6-dinitrotoluene, were noted.  These risks have high levels of uncertainty and did 
not apply to average concentrations but only to reasonable maximum exposure concentrations. 
In general, this risk assessment was more likely to overestimate risks than to underestimate 
them. 

Periodic review of the risk assessment in light of increased toxicological information of the 
effects of the existing levels of contamination should be used to improve the assessment of risk 
to the environment.  Based on the results of the environmental investigations and the human 
health and ecological risk assessments, no contamination is present at concentrations that pose 
unacceptable risks to human health or the environment.  AOC 27 will continue to be used as a 
firing range by the Army, and no further investigation or remedial action is recommended at 
the Hotel Range. 

6.2.4 AOC 41 (Unauthorized Dumping Site) Background 

AOC 41 is located immediately north of New Cranberry Pond (separate from Cranberry 
Pond), east of Delta Range, and west of Harvard Road, approximately 2 miles southeast of the 
main entrance to South Post.  AOC 41 is approximately 6 acres in size.  The dumping site 
occupies an area approximately 75 square ft in the central portion of the site. It appears to 
have been associated with a historic brick making kiln that was operated in this area in the 
1800s.  The AOC is overgrown with trees and swampy vegetation and no records are available 
detailing when the site was used or what type of material was disposed of in this area. It is 
believed that this AOC was used until the 1950s for disposal of non-explosive military and 
household debris.  Miscellaneous debris was scattered over a small hill located approximately 
75 ft north of New Cranberry Pond (Figure 6.5). 

6.2.4.1 Groundwater 

According to the RI, groundwater flow near AOC 41 is complex.  The majority of flow enters 
the general groundwater flow pattern northeast toward the Nashua River.  This general 
movement, away from New Cranberry Pond, was based upon RI analysis where long-term 
water level monitoring was performed at the pond and at wells 41M-92-01X and 41X-93-03X. 
Groundwater models developed in conjunction with the RIs indicated that there are several 
groundwater divides in the area and that most groundwater discharges to surface water before 
leaving SPIA. 

The water level of New Cranberry Pond is significant in defining the direction of the 
groundwater flow in the lower sand.  The water level in the pond has been controlled by a 
culvert located on the eastern shore, impeding flow and maintaining a high water level.  The 
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pond recharges the aquifer and helps direct the local groundwater flow toward the north and 
east. 

The aquifer below AOC 41 can be classified as an unconfined overburden aquifer.  The 
aquifer is reportedly recharged by surface water infiltration, percolation, and recharge from 
surface water from new Cranberry Pond.  Hydraulic conditions at AOC 41 are influenced by a 
road culvert located at the eastern end of the pond that artificially raises the surface water 
elevation in the pond, causing the surface water to recharge groundwater below AOC 41.  The 
predominant local groundwater flow direction at AOC 41 is to the northeast, eventually 
discharging into the Nashua River. 

Results of RI groundwater sampling and field analysis indicated that the existing groundwater 
contaminant plume is confined to the upper portion of the aquifer and it is oriented in a 
northeast-southwest direction.  The groundwater was shown to contain several VOCs 
including: PCE, trichloroethene (TCE), and 1,1,2,2-tetrachloroethane. Results also indicated 
several metals were present above established background concentrations in the unfiltered 
samples.  Significantly lower metals concentrations were observed in the filtered samples. 
Coupled with elevated TSS, measurements suggest that elevated concentrations in unfiltered 
samples are likely the result of suspended solids and not dissolved site-related contaminants. 
Based on the chemical properties of the contaminants, the slow rate of groundwater flow in the 
clayey silt, and the existing downgradient groundwater results (41M-94-09A and B), it appears 
that the distribution of the groundwater contamination had been determined, and that the 
likelihood of contaminant migration to any exposure point (i.e., Well D-1) was unlikely. 

6.2.4.2 Soil 

In March 1995, a soil gas survey was performed in the shallow soils around monitoring wells 
41M-93-03X and 41M-94-03B in an attempt to find the source area for the chlorinated solvent 
contamination detected in the groundwater.  The soil gas survey identified two detections of 
TCE around the two wells.  Soil samples collected from the same TerraProbe points used in 
the soil gas survey, indicated TCE to be present in soils adjacent to the two wells at the 30 to 
37 ft bgs. 

Soil samples collected from five test pits in the area did not indicate the presence of any target 
analytes.  Soil samples collected from the monitoring well borings during their emplacement in 
October 1994 indicated the presence of TCE beneath 30 ft bgs level.  The distribution of the 
TCE contamination coincides with the depth of the water in the boring.  Therefore, it appeared 
that the TCE contamination resulted from absorption of TCE from groundwater to soil 
particles within the zone of the water table fluctuation.  The area around 41M-93-03X and 
41M-94-03B did not appear to be the source of the groundwater contamination. 

6.2.4.3 Investigative Conclusions and Recommendations 

The following conclusions are based on interpretation of data collected from each of the 
previous investigations completed at AOC 41. 
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Results of RI groundwater sampling and field analysis completed during the RI, indicated that 
the existing groundwater contaminant plume appears to be confined to the upper portion of the 
aquifer and it is oriented in a northeast-southwest direction.  Based on the chemical properties 
of the contaminants, the slow rate of groundwater flow in the clayey silt, and the existing 
downgradient groundwater results (41M-94-09A and B), it appears that the distribution of the 
groundwater contamination has been determined, and that the likelihood of contaminant 
migrations to any exposure point (i.e., well D-1) is minimal. 

Surface water and sediment from New Cranberry Pond were sampled during previous 
investigations.  An assessment of the potential surface soil migrations pathways showed that no 
migration pathway exists between the contaminants detected in the surface soil on the waste 
material and New Cranberry Pond surface water and sediment.  Because of these reasons, the 
previous surface water and sediment data were not evaluated in the RI. 

The baseline HHRA was limited to an evaluation of the exposure potential to groundwater at 
AOC 41, and a summary of quantitative risk evaluation for groundwater from transient non-
community supply well D-1.  The risk assessment concluded that there are no unacceptable 
risks to human health from the groundwater well D-1 for troops that consume the water for 
approximately 14 days per year, and that no further action would be required under CERCLA. 
Based on the results and interpretation of the physical and chemical data, and taking into 
account that the future land and groundwater use of this AOC will be similar to the present 
use, it was recommended that the Army complete a Proposed Plan and monitoring ROD for 
the groundwater at AOC 41 and to include the AOC 41-related contaminants in the analysis of 
the groundwater. 

6.3 REMEDIAL ACTION 

A ROD for the SPIA sites was signed in July 1996 documenting “No Action” as the final 
selected remedy for the SPIA monitored-area groundwater, surface water, soil, and sediment, 
and AOC 41 groundwater.  Because “No Action” was selected and approved as the remedy, a 
FS was not performed and RAOs were not developed. 

6.3.1 Selected Remedy 

The selected remedy is described below.  Implementation of the remedy is described in 
Subsection 6.3.2. 

•	 Groundwater monitoring; 1) monitoring wells will be used to monitor the groundwater 
from the EOD Range, Zulu Ranges, Hotel Range, and AOC 41; 2) Monitoring wells 
will be used to monitor the north, northeast, southeast, and east sides of the SPIA 
monitored-area. 

•	 Monitoring wells will be sampled for explosives, TCL organics, and TAL metals. 

•	 A groundwater monitoring plan for the South Post will be developed that will include 
detailed groundwater monitoring at discharge points.  The plan may include installation 
of additional monitoring wells to monitor for off-site groundwater flow. 
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•	 Well D-1 will be sampled and samples will be analyzed for explosives and 
Massachusetts and federal drinking water requirements (MMCLs/MCLs). 

•	 The Army will not develop new drinking water sources within the SPIA monitored 
area. 

•	 An INRMP will be developed and implemented to monitor adverse affects on the 
ecosystem in the SPIA monitored area. 

•	 Monitoring reports will include a description of site activities and a summary of 
analytical results.  The Army will submit these reports annually. If there is an 
indication of contamination emanating from the SPIA monitored-area, the Army will 
evaluate the need for additional assessment. 

•	 As required by CERCLA, the site will be subject to five-year reviews to assess if the 
No Action remedy remains protective of human health and the environment. 

•	 Should the Army close, transfer or change the use of this property, an EBS will be 
performed, and the “no action” decision of this ROD will be re-examined in light of 
the changed use and risk factors resulting from this closure/transfer. 

6.3.2 Remedy Implementation 

Implementation of the remedy is described below. 

Long-Term Groundwater Monitoring Plan 
The initial LTMP for the SPIA was issued in May 1997.  The plan details the individual wells 
to be sampled on an annual basis.  The plan also provides sampling methodology and 
analytical requirements.  Additional monitoring wells were installed at AOC 26 and within 
SPIA to act as sentinel wells. 

The LTMP was revised and reissued in October 2008. The 2008 LTMP incorporated changes 
to the SPIA monitoring program and included the following: 

•	 Four monitoring wells and two well points sampled annually at AOC26.  All wells 
sampled for explosives and TAL total metals.  One monitoring well and both well 
points additionally sampled for perchlorate. 

•	 Four monitoring wells sampled for TAL total metals and explosives biennially at 
AOC27. 

•	 Eight SPM wells sampled for TAL metals and explosives annually.   One SPM 
monitoring well, formerly part of AOC41, additionally sampled for VOCs. 

•	 One drinking water well sampled annually for explosives. 

•	 Gauge water levels at all monitoring wells at AOCs 25 and 41 every 5 years. 
Discontinuation of groundwater sampling at AOC 41 was approved after the 2006 
LTM event with one well re-designated/retained as a SPM well.  Discontinuation of 
groundwater sampling at AOC25 was approved based on recommendations in the 2004 
LTM Report (USACE-NAE, 2005). 
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The SPM wells are used to monitor the north, northeast, southeast, and east sides of the SPIA 
monitored-area. One AOC 41 well was retained as an SPM well based on a detected VOCs 
constituent.  Monitoring wells at AOC 26 and 27 are sampled based on historic use of the sites 
for firearms and grenade training, as well as burning/open detonation of explosives. Three 
additional well points, not detailed in the 2008 LTMP, were installed in November 2009 at 
AOC 26 to delineate groundwater per an AOC 26 Perchlorate Work Plan (HGL, 2009). 

Integrated Natural Resources Management Plan 
An Ecological Sampling Work Plan was developed and implemented in 1998 to characterize 
surface water and sediment quality within the SPIA.  Since 1998, the Army has completed 
various assessments including sensitive area characterizations, review of wetland complexes, 
benthic and mollusk studies, and review of impacted species.  These studies have been 
submitted to the appropriate Fish and Wildlife Agencies. 

The ROD issued for AOCs 25, 26, and AOC 27 in July 1996 selected “No Action” as the 
remedy for groundwater.  The remedy did not include any formal remedial action but did 
include LTM activities and an INRMP.  The ROD required INRMP was developed to assess if 
there were threats posed from SPIA ongoing or residual activities.  The INRMP guided 
implementation of the natural resources program at Fort Devens, Massachusetts.  The program 
provides conservation of Fort Devens land and natural resources and helps ensure compliance 
with environmental laws and regulations. The INRMP helps ensure the maintenance of quality 
training lands to accomplish Fort Devens critical military mission on a sustained basis and to 
ensure that natural resources conservation measures and U.S. Army Reserve military mission 
activities are integrated and consistent with federal stewardship requirements.  The 2005 
through 2009 INRMP accomplished the following: 

•	 The capstone for this five-year period was an interagency agreement between Fort 
Devens and the national refuge system of the U.S. Fish and Wildlife Services 
(USFWS), Region 5. The agreement authorized the two agencies to cooperate on 
natural resource management action that are mutually beneficial to wildlife species, the 
two agencies, and the public. This achievement aided in the following: 

1)	 The Army contributed to the cost of radio telemetry units and other supply 
items in support of the Service’s efforts to help populate threatened species in 
the Oxbow National Wildlife Refuge (NWR) area to the Assabett NWR.  The 
radios allowed biologists to monitor movements and survival, specifically, of 
the Blanding’s turtle population.  The goal has been to repopulate historical 
habitats with this species. 

2)	 A second example of cooperative action involved habitat restoration on both 
sides of the Nashua River.  The Army provided funds and contract 
specifications through the contracting office of the Service. The result was 
additional bare ground for nesting turtles on the Oxbow NWR and a 3‐acre 
clear-cut to regenerate a stand of aspen and maple on Army land. That stand 
will provide early succession forest habitat for species such as American 
woodcock and Woodland Jumping mouse. 
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•	 Continuation of surveying breeding bird populations on the South Post with emphasis 
on grassland birds on the Turner Drop Zone. 

•	 Continuation of work with Mass Wildlife by hosting “Becoming an Outdoors Woman” 
program events, and supporting the state’s annual deer season for mobility impaired 
hunters. 

The Army is currently in the process updating the INRMP for submittal in the fall 2010.  The 
updated INRMP will guide the implementation of natural resources program at Fort Devens 
from 2010 through 2015.  The objectives of the INRMP will continue to ensure land remains 
available for missions; land is maintained in the best natural conditions to preserve 
ecosystems; and to minimize land-related restrictions on training. 

Groundwater Sampling 
Annual groundwater monitoring has been performed since 1997.  The most recent LTM 
sampling event occurred in October 2009.  Annual reports have been provided for the 1997 
through 2009 sampling events.  The 1998 Annual Report also included results of the ecological 
surface water and sediment sampling.  The Hydrant/drinking water well, Well D-1, was 
sampled during each sampling event. 

Other Control Measures 
The Army will not develop new drinking water sources within the SPIA-monitored area. 
Should the Army close, transfer, or change the use of this property, an EBS will be 
performed, and the “No Action” decision of this ROD will be re-examined in light of the 
changed use and risk factors resulting from this closure/transfer. 

Five-Year Reviews
 
As required by CERCLA, the site is subject to five-year reviews to assess if the “No Action”
 
remedy remains protective of human health and the environment.
 

6.3.3 System Operation/Operations and Maintenance 

Groundwater monitoring is performed in accordance with the LTMP (HGL, 2008) for the 
SPIA.  Costs for implementation of the remedy are estimated to be approximately $55,000 per 
year and includes costs associated with monitoring, sample analysis, and data reporting. 

6.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

This is the third five-year site review for SPIA. The Army will continue, as recommended in 
the 2005 Five-Year Review, to evaluate the potential for off-site migration, impact to sensitive 
receptors, trend analysis, and remedial duration as part of the 2008 LTMP for SPIA.  

The following is the complete Protectiveness Statement from 2005: 

“The No action remedy at AOCs 25, 26, 27, and 41 is protective of human health and 
the environment and exposure pathways that could results in unacceptable risks are 
being controlled. 
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Human health risk is currently limited at AOCs 25, 26, 27, and 41 because 
groundwater at the AOCs is being used for potable use on a limited basis by a small, 
healthy population (by soldiers, during short-term military training exercises). Current 
conditions at the South Post Impact area (including eliminating the use of D-1) are 
consistent with the assumptions made during the risk assessment portion of the 
Remedial Investigation (ABB-ES, 1996). 

The Army has installed groundwater monitoring wells and initiated long-term 
monitoring.  The 2003 annual groundwater monitoring report and the groundwater 
sampling data from fall 2004 document that groundwater concentrations of VOCs and 
metals, at AOCs 25, 26, 27, and 41, are generally below drinking water standards. 

Current remedial action activity consists of continued long-term groundwater 
monitoring, annual reporting, and five-year site reviews.  These components enable 
continued assessment for compliance with performance standards and reporting of 
remedial progress.” 

The “Recommendations and Follow-up” actions table of the 2005 Five-Year Review stated the 
following: 

•	 “Finalize the Integrated Natural Resource Management Plan.” 

The INRMP was finalized and issued in 2005. A 2010 revision to the document is pending. 
Agencies that had prepared comments for preparation of the INRP included “U.S. Department 
of the Interior, USFWS, Central New England Fishery Resources Office” and 
“Commonwealth of Massachusetts, Division of Fisheries & Wildlife.” 

In addition, the last Five-Year Review included the following statement under the 
Recommendations table: 

•	 “The Army should continue to evaluate the potential for off-site migration, impact to 
sensitive receptors, trend analysis, and remedial duration at part of the established 
LTMP for SPIA.” 

The Army has continually evaluated these factors against the original LTMP and then the later 
2008 LTMP.   The resultant information from the evaluations was detailed in annual reports 
which were reviewed by regulatory agencies. 

6.5 FIVE-YEAR REVIEW PROCESS 

6.5.1 Administrative Components of the Five-Year Review Process 

Development of the third Five-Year Review process for former Fort Devens included the 
following components that are described in this section: 

•	 Document Review; 

•	 Data Review; 

•	 Site Inspection; 
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•	 Interviews; and 

•	 Community Participation. 

6.5.2 Document Review 

The following documents were evaluated for this five-year review: 

•	 Remedial Investigations for AOCs 25, 26, and 27 prepared by EEP, March 1994. 

•	 Final Remedial Investigation Report, AOC 41, prepared by ABB-ES, February 
1996. 

•	 ROD for SPIA, AOC 41 Groundwater, and AOCs 25, 26, and 27 prepared by 
USEPA, July 1996. 

•	 Final Long-Term Monitoring Plan prepared by Stone & Webster, May 1997. 

•	 Second Five-Year Review Report prepared by Nobis, September 2005. 

•	 2004 Semi-Annual Report prepared by USACE, January 2005. 

•	 Final 2005 Annual Report prepared by HGL, March 2007. 

•	 Final 2006 Annual Report prepared by HGL, August 2007. 

•	 Final 2007 Annual Report prepared by HGL, July 2008. 

•	 Revised Long-Term Monitoring Plan (LTMP) prepared by HGL, Inc., October 
2008. 

•	 Final 2008 Annual Report prepared by HGL, September 2009. 

•	 Perchlorate Investigation Report for AOC 26 prepared by HGL, February, 2010. 

•	 Draft-Final 2009 Annual Report prepared by HGL, April 2010. 

6.5.3 Data Review 

Tables 6.5-6.8 and Figures 6.10a and 6.10b summarize the trends of SPIA contaminants that 
have exceeded regulatory standards from 1992 through November 2009.  A complete list of all 
validated contaminant analytical sampling results from 2005 through 2009 is presented in 
Appendix E. 

A majority of the explosives, perchlorate, VOCs, and metals results were low to non-detect, 
and COC concentrations are generally declining.  AOC 26 (Zulu Ranges) is the only AOC 
where there was an observed rise in COCs during this five-year review period but focused 
monitoring at AOC 26 beginning in 2009 revealed a declining concentration trend for the 
observed COCs. 

AOC 25 Groundwater 
Groundwater sampling at AOC 25 (a total of two wells) was discontinued after the 2004 
annual event based on recommendations in the 2004 Annual Report.  The recommendation to 
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discontinue sampling was based on the eight year history of LTM efforts (1997 to 2004) 
during which none of the studied parameters exceeded state or federal MCLs at either well. 
Additional support for the discontinuation of sampling included the observation that only two 
exceedances of Devens background levels occurred during that time period.  No LTM 
activities were performed during the current five-year reporting period. However, 
groundwater level data was collected periodically at AOC 25, with the latest measurements 
taken in October 2006. 

AOC 26 Groundwater 
Total metals detections at the AOC 26 wells have been below the respective GW-3 and GW-1 
standards since 2003 and below the background levels since 2006.  Since metals monitoring 
started at downgradient locations 26WP-06-01 in 2007 and at 26WP-08-02 in 2008, both well 
points have yielded groundwater exhibiting detections above the iron and the zinc background 
levels, theGW-3 standard and, most recently for well point 26WP-08-02 in 2009, an 
exceedance of the GW-1 standard. In addition, well point 26WP-08-02 has yielded arsenic 
detections in groundwater above the GW-1 standard since 2008, and a single lead detection 
above the GW-1 and GW-3 standards in 2008.  Although iron and zinc in groundwater from 
well point 26WP-06-01 indicate the initialization of a downward trend, both AOC 26 well 
points have only been included in the metals analysis program for a maximum of three years, 
and no confirmed trend can be determined at this time.  In a few cases, elevated turbidity may 
be responsible for the total metals exceedances, specifically at 26WP-08-02 after its 
installation and development. It should also be noted that the well points were installed for the 
purpose of monitoring explosives and perchlorate and are not optimal for total metals. 

Explosives have not been detected at well 26M-92-02X or 26WP-08-02.  The latter well has 
been sampled only twice.  At the other AOC 26 wells, explosive compounds have been 
detected.  Since sampling began in 1992, all HMX detections have been below the recently 
promulgatedGW-1 value of 200 µg/L (Figure 6.6). By comparison, the majority of RDX 
detections have been above the new 1.0 µg/L GW-1 standard.  In general, RDX 
concentrations in wells 26M-92-03X, 26M-92-04X, and 26M-97-08X indicate a mixed but 
generally downward trend since the 2004 sampling event (Figure 6.8); however, such a 
decline was also evident between the 1997 and 1999 events and is likely transient, as suggested 
by the November 2009 results. 

Perchlorate was permanently added to the AOC 26 contaminants list in 2006 and was reported 
for the 2006 through 2009 sampling events.  The 2008 LTMP incorporated perchlorate as a 
sampling requirement for AOC 26 per agreement reached between the Army and regulatory 
agency.  Well 26M-92-04X and well points 26WP-08-02, 26WP-09-01, 26WP-09-02, and 
26WP-09-03 have consistently yielded groundwater perchlorate results close to or below the 2 
µg/L GW-1 standard, whereas well point 26WP-06-01 ground water has indicated a 
concentration incline since monitoring began.  Supplemental perchlorate sampling was 
performed in the months of May, August, October, and November 2009 to determine whether 
the elevated perchlorate concentration detected at 26WP-06-01 accurately represented an 
increasing concentration trend.  This sampling revealed that perchlorate peaked at 305 µg/L in 
May 2009 and has continued a steady decline during subsequent events. 
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The Army performed a perchlorate investigation at AOC 26 and determined that there is no 
indication that perchlorate is migrating off the SPM area.  Groundwater flow direction at AOC 
26 would direct contaminants, if present, in the direction of AOC 27 towards Slate Rock 
Brook and not towards the western SPM boundary.  The Army’s findings, presented in a 
January 2010 letter report, indicate that perchlorate is decreasing and there is no significant 
perchlorate source present at the site.  The detected perchlorate is likely the result of recent 
range activities and is transient in nature.  The Army will continue supplemental perchlorate 
monitoring in 2010 to confirm the decreasing concentration trend and will be installing a new 
monitoring well near downgradient well point 26WP-09-02. 

Based on analytical results from 2005 through 2009, arsenic, iron and zinc exceedances above 
the respective groundwater standard or background level are confined to AOC 26.  The 
groundwater flow direction is to the northeast based on the 2009 groundwater elevation data 
and any potential migration would be confined within the SPM boundary.  The November 
2009 concentrations reported for groundwater from downgradient well point 26WP-08-02 are 
as follows: 46 µg/L arsenic 15,000 µg/L iron, and 11,000 µg/L zinc.  It should be noted that 
some of the elevated total metals are likely due to elevated turbidity, notably at 26WP-08-02.  
The total metals exceedances, even without turbidity issues, are not unanticipated because the 
well points were installed for perchlorate and explosives monitoring and are not optimal for 
metals analyses. The well points contain galvanized metals and are a potential contributor of 
iron and zinc. The well points will be replaced with the permanent well discussed previously. 
Total metals exceedances of background concentrations at permanent wells were also observed 
but did not show an increasing trend.  Based on this information a potential for total metals 
migration does not exist. 

AOC 27 Groundwater 
All metals detections in groundwater for the AOC 27 wells have remained below the 
respective GW-1 and GW-3 standards since 1997. Various metals have, however, periodically 
surpassed the respective background levels, such as lead in well 27M-93-06X (7.8 µg/L), 
potassium in well 27M-93-05X (2,600 µg/L), and zinc in well 27M-92-01X (25 µg/L) as 
observed during the October 2008 event. 

At AOC 27 the only well with consistent detections for RDX and HMX in groundwater is 
27M-93-06X, whereas wells 27M-92-01X, 27M-93-05X, and 27M-93-08X have followed a 
general downward trend to non-detection in October 2006.  HMX in groundwater from well 
27M-93-06X is consistently below the 200 µg/L GW-1 standard (Figure 6.7). RDX 
concentrations in groundwater from this well fluctuated slightly above and below the 1.0 µg/L 
GW-1 standard since the 1999 sampling event (Figure 6.9). 

AOC 41 Groundwater 
Groundwater LTM was discontinued at AOC 41 following the 2006 LTM event.  All target 
VOC and explosives results for groundwater from wells 41M-94-09A, 41M-94-09B, 41M-94
11X, 41M-94-12X, 41M-94-13X, and 41M-94-14X were below the groundwater standards 
between 1994 and October 2006, and the majority of these results were non-detections. 
Consequently, the USEPA and MassDEP approved a discontinuation of groundwater 
monitoring at these wells in 2007. Groundwater elevation data is collected on a periodic basis. 
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Due to a minor exceedance of the TCE GW-1 standard in October 2006, annual sampling at 
well 41M-93-04X, groundwater sampling at this well was continued as part of the SPM well 
network.  Historically, target VOCs and RDX have been detected intermittently at well 41M
93-04X since 1994.  Only two detections were greater than groundwater standards: 3.6 µg/L 
vinyl chloride (VC)(above the 2 µg/L GW-1 standard) in 1999; and 9.1 µg/L TCE (above the 
5 µg/L GW-1 standard) in 2006.  VC has not been detected since 1999.  Although the 2006 
TCE detection was above the historic results for well 41M-93-04X, TCE was not detected in 
October 2007 and 2008. 

Samples from the water supply well, D-1, were analyzed for explosives from 2002 through 
2009 and for perchlorate in 2004 and 2005.  Both perchlorate results were below the 2 µg/L 
groundwater standard, and all explosives results were non-detections with the exception of 
RDX in October 2006 (0.176 J µg/L), which was below the 1.0 µg/L groundwater standard. 

South Post Monitoring Well Network 
Explosives analytical results in groundwater at the SPM wells have largely been non-detections 
since monitoring began in 1993, with the exception of two HMX and three RDX detections. 
All HMX detections were singular instances below 1 µg/L.  The RDX detection at well SPM
97-24X in 2004 was above the 1 µg/L GW-1 standard (revised in 2008) at 1.5 µg/L; however, 
the RDX detections at wells SPM-97-24X and SPM-93-08X were below the GW-1 for the 
October 2006 sampling event.  Explosives have not been detected in any SPM well for the past 
3 years. 

Arsenic concentrations at SPM wells SPM-93-06X, SPM-93-10X, and SPM-97-24X indicated 
an increasing trend from 2000 through 2005 (Figure 6.10a and 6.10b).Since the 2005 sampling 
event, however, concentrations in these three wells have exhibited a relative downward trend; 
all other SPM wells have typically retained a non-detect status for arsenic.  Except for a 
transitory elevated detection, arsenic in wells SPM-93-10X and SPM-97-24X has remained 
below the 10 µg/L GW-1 standard, whereas arsenic in well SPM-93-06X has remained above 
the standard since 2003 and was documented at 11 µg/L during the November 2009 sampling 
event.  The arsenic concentrations associated with well SPM-93-06X may result from a 
significant difference in the aquifer conditions surrounding this well, where the conditions are 
less aerobic compared to the other seven SPM wells. 

All other metals detections, including perchlorate in 2004 and 2005, at the SPM wells have 
generally been low and below the associated background level since 1998.  While metals 
exceedances above the background levels or GW-1 standards have occurred, the most recent 
of which was antimony at well SPM-93-16X (8.5 J µg/L) in November 2009, these instances 
are infrequent.  By comparison, well SPM-93-06X has exhibited an elevated metals content 
since monitoring began in 1993, specifically for arsenic, barium, calcium, potassium, and 
sodium, and may be a characteristic of the groundwater environment surrounding this well. 

Historical data for well SPM-93-06X indicates periodic exceedance of arsenic.  The November 
2009 arsenic concentration reported for groundwater from this well was 11 µg/L. Low levels 
of arsenic above the 10 µg/L standard have been detected since 1993 but typically remain 
within a narrow detection range (< 50 µg/L) with no indication of an increasing concentration 
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trend. Based on the well being located centrally at SPIA, instead of at the perimeter, no 
potential of off-site migration exists. 
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Table 6.5
 
Summary of Exceedances for South Post Impact Area
 

Well 
Number 1992 1993 1993 1993 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

May
09 

Nov
09 

Area of Contamination 26 
RDX - 1 µg/L GW-1 Standard 

26M-92-03X 75 83.4 58 NC NC NC NC NC 23 8.9 97 12 62 260 6.7 18 17 7.79 12.9 12.5 NC 17.3 

26M-92-04X 270 390 198 NC NC NC NC NC NC 227.4 240 260 200 180 210 260 210 196 184 165 NC 170 

26M-97-08X NC NC NC NC NC NC NC NC 29 28.5 46 30 57 63 37 45 41 45.1 44 32.8 NC 26.7 

26WP-06-01 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 190 NC 137 

Perchlorate - 2 µg/L GW-1 Standard 

26WP-06-01 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 3.1 5.6 133 305 114 

26M-92-04X NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 3.1 NC 2.3 (1.8) (1.7) (1.5) 2.98 

Arsenic, total - 10 µg/L GW-1 Standard; 10.5 µg/L Background Level 

26M-92-04X 100 [7.46] [6.61] NC NC NC NC NC NC ND (1.5) ND ND ND ND ND ND ND ND ND NC ND 

26WP-08-02 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 128 NC 46 

Lead - 15 µg/L GW-1 Standard; 4.25 µg/L Background Level 

26M-92-04X 27 (6.4) ND NC NC NC NC NC NC ND ND ND ND ND ND [1.7] ND ND ND ND NC ND 

26WP-08-02 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 20 NC ND 

Area of Contamination 27 
RDX -1 µg/L GW-1 Standard 

27M-92-01X 12.1 12.3 NC NC NC NC NC NC 4.6 2.8 3.0 2.6 3.0 1.8 ND 1.3 ND ND NC ND NC NC 

27M-93-06X NC 1.56 1.77 NC NC NC NC NC 2.2 2.2 1.3 0.96 0.91 0.95 0.75 0.91 1.50 3.4 NC 1.8 NC NC 

Arsenic, total - 10 µg/L GW-1 Standard; 10.5 µg/L Background Level 

27M-92-01X 25.3 25.9 NC NC NC NC NC NC ND ND ND (6.5) (4.5) ND ND ND ND (3.0) NC ND NC NC 

27M-93-05X NC [4.96] [5.22] 10.8 (6.64) NC NC NC ND ND [3.3] [6.6] [4.1] ND ND ND ND (7.0) NC ND NC NC 

Lead - 15 µg/L GW-1 Standard; 4.25 µg/L Background Level 

27M-92-01X 17.4 15.3 NC NC NC NC NC NC ND ND [1.6] [2.2] [2.2] [2.2] ND [2.3] ND ND NC [2.3] NC NC 

1,3-Dintrobenzene-No Groundwater Standard 

27M-93-05X NC NC NC 0.288 1.3 NC NC NC ND ND ND ND ND ND ND ND ND ND NC ND NC NC 

27M-93-06X NC NC NC NC 1.09 NC NC NC ND ND ND ND ND ND ND ND ND ND NC ND NC NC 

27M-93-08X NC NC NC (1.82) 1.03 NC NC NC ND ND ND ND ND ND ND ND ND ND NC ND NC NC 

Area of Contamination 41 
Vinyl Chloride - 2 µg/L GW-1 Standard 

41M-93-04X NC NC NC NC NC NC NC NC ND ND 3.6 ND ND ND ND ND ND ND ND ND NC NC 

TCE - 5 µg/L GW-1 Standard 

41M-93-04X NC NC NC NC NC 1.3 <0.5 NC <0.5 1 J <1.0 <1.0 0.24 J <1.0 <5.0 <1.0 <1.0 9.1 ND ND NC NC 
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Table 6.5 (continued)
 
Summary of Exceedances for South Post Impact Area
 

Well 
Number 1992 1993 1993 1993 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

May
09 

Nov
09 

South Post Monitoring Wells 
Arsenic, total - 10 µg/L GW-1 Standard; 10.5 µg/L Background Level 

SPM-93-06X NC 33.6 21.7 33.3 19.8 NC NC NC ND ND [8.1] 15.4 [7.4] [9.8] 11.7 10.9 35.2 24 31 27 NC 11 

SPM-93-10X NC ND ND ND ND NC NC NC ND ND [6.4] [5.6] [5.8] [3.7] [7.8] [5.2] 13.2 [7.0] (5.0) (7.0) NC ND 

1,3-Dintrobenzene - No Groundwater Standard 

SPM-93-08X NC NC NC ND 3.84 NC NC NC ND ND ND ND ND ND ND ND ND ND ND ND NC ND 

SPM-93-10X NC NC NC 3.25 ND NC NC NC ND ND ND ND ND ND ND ND ND ND ND ND NC ND 

SPM-93-16X NC NC NC 4.37 2.06 NC NC NC ND ND ND ND ND ND ND ND ND ND ND ND NC ND 

Antimony, total - 6 µg/L GW-1 Standard; 3.03 µg/L Background Level 

SPM-93-06X NC ND ND ND ND NC NC NC ND ND ND ND (2.2) ND ND ND ND ND 7.8 ND NC ND 

SPM-93-16X ND ND ND ND ND NC NC NC ND ND ND ND ND ND ND ND 13.8 ND ND ND NC 8.5 J 

Notes: 

Number in parentheses denotes that concentration is below GW-1 standard. 

Number in brackets denotes that concentration is below background level. 

* = Analyte detected at 5 times of the amount detected in the equipment blank sample. 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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6.5.4 Site Inspection 

On April 12, 2010, an HGL representative performed site inspections at the SPIA (AOCs 25, 
26, 27, and 41).  Conditions during the inspection were favorable with no precipitation and 
temperature in the 60 degree Fahrenheit range. 

Other than normal range use, there was no evidence of land disturbance at any of the sites. 
Monitoring well protective casings in AOC 25, 26 and 27 were locked and secured. 
However, many locks were replaced at AOC 41 due to damage stemming from lack of use. 

6.5.5 Interviews 

The following individuals were interviewed as part of the Five-Year Review: 

• Ms. Maryellen Iorio, USACE, New England District; and 

• Mr. Thomas O’Donnell, Range Control, Range Safety Officer. 

Both personnel completed a Five-Year Review site survey questionnaire.  Ms. Iorio and Mr. 
O’Donnell were not aware of any violations of the ICs.   Maryellen Iorio stated that the 
remedy is ongoing and operating successfully.  Mr. O’Donnell stated that the continued 
monitoring of the groundwater should provide conclusive evidence of any future problems and 
serve to reassure the surrounding communities that no changes have occurred. 

The detailed 2010 LUC interviews will be included in Appendix J. 

6.5.6 Community Participation 

Community participation at Former Fort Devens Army Installation is detailed in Section 1.3. 

6.6 TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? 

Yes.  The remedy is functioning as intended by the decision documents as detailed below. 

Remedial Action Performance 
Long-term groundwater monitoring is performed on an annual basis to determine if 
contaminants are migrating off the SPIA-monitored area and to ensure that the no-action 
alternative remains protective of human health and the environment. 

System Operations/Operation and Maintenance (Long-Term Groundwater Monitoring) 
Groundwater monitoring is performed in accordance with the approved LTMP (HGL, 2008b) 
for SPIA.  Supplemental groundwater monitoring is being performed at AOC 26 to track 
recent detections in perchlorate and explosives compounds. 
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Opportunities for Optimization 
No reduction in sample locations or frequency is recommended at this time. 

Early Indicators of Potential Remedy Failure 
No early indicators of potential remedy failure were noted during the review.  Based on the 
observed RDX and perchlorate concentrations in groundwater at AOC 26, additional 
monitoring downgradient of the existing well network was initiated in the fall of 2007 to 
ensure the perchlorate and RDX was not migrating beyond the immediate confines of the site. 
Current downgradient well points have delineated the extent of perchlorate and RDX to non-
detections.  A permanent monitoring well will be installed in 2010 near well point 26WP-09
02 based on a 2009 perchlorate investigation. The SPM sentinel well network, as currently 
established (including the addition of a new SPM permanent monitoring well at AOC 26), 
remains sufficient to track any potential off-site contaminant migration. 

Implementation of Institutional Controls and Other Measures 
There are no current or future plans for installation of potable water wells within the SPIA. 
The Army will maintain possession of the SPIA for the foreseeable future.   If the property 
transfers in the future, ICs will be incorporated into the property deed or other instrument of 
property transfer.   

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used 
at the time of remedy selection still valid? 

Yes.  The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of 
the remedy are still valid as detailed below. 

Changes in Standards and To Be Considered 
As part of this five-year review, ARARs and TBC guidance for the site were reviewed, as 
well as a review of current ARARs.  This review will be discussed further in Section 6.6.2. 
The SPIA is a “No Action” site with no established RAOs but the reviews are performed to 
evaluate current site conditions with established or revised standards as discussed below. 

The MCLs are health-based standards established by the USEPA.  The MCL for arsenic in 
effect at the time of the ROD was 50 µg/L.  Arsenic was present on site at concentrations 
greater than its MCL during the remedial investigation.  The MCL for arsenic has been 
updated since the 1996 ROD.  Changes to the MCL for arsenic in association with changes of 
the USEPA National Primary Drinking Water Regulations for arsenic and implementation on 
January 23, 2006, effectively reduce the MCL for arsenic from 50 µg/L to 10 µg/L. 

In spring 2005, the MassDEP published new draft groundwater standards for RDX and HMX, 
which are military explosives.  The adopted Method 1, GW-1, groundwater standards are 1.0 
µg/L and 200 µg/L for RDX and HMX, respectively.  It should be noted that at the time of 
this Five-Year Review a reassessment of the RDX toxicity is being considered by the EPA. 

In January 2003, the USEPA OSWER issued an Interim Status Guidance for perchlorate.  This 
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document cited a range of 4 parts per billion (ppb) to 18 ppb, which was intended to be used 
as a screening tool to see if site-specific risk assessment is needed.  A perchlorate standard 
was promulgated on July 28, 2006. In 2008, USEPA determined that a national drinking 
water regulation for perchlorate would not present “a meaningful opportunity for health risk 
reduction for persons served by public water systems.” The USEPA is currently 
reconsidering their decision not to regulate perchlorate in drinking water. In January 2009, 
USEPA issued an Interim Health Advisory for perchlorate to assist state and local officials in 
addressing local contamination of perchlorate in drinking water while the Agency evaluates the 
opportunity to reduce risks through a national primary drinking water standard.  A Federal 
Register notice issued August 19, 2009, contains USEPA’s re-evaluation of their decision and 
includes new evaluations of the impacts and risks of perchlorate on infants and children and 
associated health risk limits for drinking water.  Specifically, USEPA is considering a broader 
range of alternatives for interpreting the available data on: the level of health concern, the 
frequency of occurrence of perchlorate in drinking water, and the opportunity for health risk 
reduction through a national primary drinking water standard.  This re-evaluation is currently 
in the public comment stages. 

Because the MassDEP Surface Water Standards are taken from the USEPA National 
Recommended Water Quality Criteria (Office of Water, Office of Science and Technology – 
4304T. 2009) this document is considered applicable.  This document establishes CMCs and 
CCCs.  CMCs are an estimate of the highest concentration of a material in surface water to 
which an aquatic community can be exposed briefly without resulting in an unacceptable 
effect.  The CCCs are an estimate of the highest concentration of material to which an aquatic 
community can be exposed indefinitely without resulting in an unacceptable effect. If surface 
water samples are collected in the future, they should be filtered, analyzed for dissolved 
metals, and compared to this document. 

Changes in Exposure Pathways 
The ROD did not identify any unacceptable risks from exposure to site contaminants in 
groundwater (i.e., limited to 2 weeks during a year) or soils under current use conditions. 
Because the remedy includes limiting the use of groundwater as drinking water (specifically 
the transient, non-community supply well, D-1), no excessive or unacceptable risks currently 
exist at the site. 

Land use has not changed since the original BLRA and future use is expected to remain 
unchanged.  If land use does change, risks would need to be re-evaluated to determine if the 
potential for exposure had increased.  No new contaminants, sources, or routes of exposure at 
the landfill have been identified at this time.  There is no indication that hydrogeologic 
conditions are not adequately characterized. 

Changes in Exposure Assumptions 
The risk assessments supporting the ROD for AOCs 25, 26, 27, and 41 used exposure 
assumptions based on actual site frequency of use and standard recommended assumptions for 
other contact rates.  Since that time, USEPA has updated some of the recommended dermal 
contact exposure assumptions.  New guidance for evaluating dermal contact exposures was 
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finalized in July 2004 (Risk Assessment for Superfund, Volume I – Human Health Evaluation 
Manual – Part E, Supplemental Guidance for Dermal Risk Assessment – Final).  Because the 
remedy presumes continued site use on an infrequent basis and prohibiting more extensive use 
of groundwater as drinking water, changes to the exposure parameters do not affect the 
protectiveness of the implemented remedy.  If site land-use changes; these changes to dermal 
exposure parameters should be considered. 

Changes in Toxicology and Other Contaminant Characteristics 
The original HHRA identified no health threats to current receptors.  To assess whether this 
conclusion is still valid, the changes in toxicity values associated with site contaminants were 
reviewed.  The results are discussed below. 

USEPA’s IRIS database lists a slightly lower oral CSF for arsenic (1.5 mg/kg-day-1) than the 
oral CSF used in the original risk assessment (1.75 mg/kg-day-1).  Also, the IRIS cancer 
assessment for inorganic arsenic is currently under review.  USEPA’s Office of Research 
Development has recently completed a 2010 draft titled: Toxicological Review of Inorganic 
Arsenic: In Support of the Summary Information on the Integrated Risk Information System 
(IRIS).  The draft assessment includes an updated CSF of 25.7 mg/kg-day-1, which is much 
higher than the CSF used in the original risk assessment and the one currently listed on IRIS. 
Acceptance of this new, higher CSF could indicate that the cancer risk from arsenic may be 
underestimated. 

The toxicity values for PCE and TCE are under review.  Following the toxicity hierarchy, the 
California Environmental Protection Agency’s toxicity values for cancer risk have been 
selected as provisional values.  The provisional values are greater than the previous CSFs 
indicating that they may be more toxic than previously thought.  However, these toxicity 
values have not yet been finalized.  Also, USEPA has elected not to select any non-cancer 
toxicity values for TCE believing that the cancer risk considerations will be protective of the 
non-cancer risks. 

The USEPA IRIS database contains revised oral CSF and IUR for VC that are less potent 
toxicity values than that used in the risk assessment.  Therefore, the calculated cancer risk 
from exposure to VC may have been overestimated. In addition, an oral RfD and an RfC 
have been added to the IRIS database, therefore, the non-cancer hazards from VC exposure 
were underestimated. VC is a carcinogen that has been identified to also have mutagenic 
properties.  The toxicity of this chemical changes with the age of the receptor, with the greater 
toxicity being experienced by younger receptors.  To account for this varying toxicity over 
time, ADAFs are applied during the risk characterization process.  Default values of “10” for 
age 0 to 2 years and “3” for age 2 to 16 years are suggested.  Because these mutagenic 
ADAFs were not included in the original risk assessment calculations, it is possible that the 
cancer risks from exposure to VC were underestimated. 

Changes in Risk Assessment Methodology 
Several new risk assessment methodologies have been introduced since the original risk 
assessments were performed in 1996. 
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In 2004, USEPA published the final version of the RAGS Appendix E, which is the updated 
guidance for the dermal contact evaluation (EPA, 2004).  Current recommendations include 
updated dermal absorption factors for specific chemicals and updated oral to dermal 
adjustment factors for RfDs and CSFs.  The final guidance includes slight changes in some 
dermal exposure assumptions from what was used in the original risk assessment.  While this 
may indicate an underestimation of exposure in the original risk assessment, it is not expected 
that the slight change in the dermal exposure calculation would alter the conclusion of the risk 
assessment. 

USEPA has identified several carcinogens that act via a mutagenic mode of action, and to 
account for their early-life exposures, the default ADAFs of “10” for ages 0 to 2 and “3” for 
ages 2 to 16 have now been incorporated into the risk calculations.  This approach is 
consistent with the 2005 Guidelines for Carcinogen Risk Assessment and the Supplemental 
Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens.  VC is the 
only groundwater contaminant that is considered to be mutagenic for the purposes of this risk 
assessment methodology.  The analyte list for groundwater monitoring at SPIA included VC 
without the additional mutagenic factors, therefore its exclusion did not negatively impact the 
results of the original risk assessment. 

In January 2009, USEPA introduced RAGS Part F, which updates the approach for 
determining risk from inhaled chemicals to be consistent with the inhalation dosimetry 
methodology described in Methods for Derivation of Inhalation Reference Concentrations and 
Application of Inhalation Dosimetry (USEPA, 1994).  The new approach revises the equations 
for estimating inhalation exposure and risk, recommending that when estimating risk via 
inhalation, the concentration of the chemical in air should be used as the exposure metric 
(e.g., mg/m3), rather than inhalation intake of a contaminant in air based on inhalation rates or 
body weight (e.g., mg/kg-day).  It is not expected that this change in the inhalation calculation 
would alter the conclusion of the risk assessment. 

While numerous methodologies have changed since the original risk assessment was prepared, 
there are no risk assessment methodology changes that affect the protectiveness of the remedy. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No other information has come to light that would call into question the protectiveness of the 
remedy was noted. 

6.6.1 Summary of Technical Assessment 

While several risk assessment methodologies have changed since the original risk assessments 
were prepared, the Army maintains ownership of the SPIA and controls are in place to limit 
groundwater use as drinking water source. 
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6.6.2	 Applicable or Relevant and Appropriate Requirements Review 

ARARs were not specifically identified in the ROD.  However, the ROD does state that Well 
D-1 will be sampled and analyzed for explosives TCL organics, and TAL metals. 

The site groundwater is compared to current groundwater standards per the approved LTMP 
(HGL, 2008b); however the following update is provided for informational purposes.  The 
following ARARs associated with drinking water standards have been modified since the 
signing of the ROD: 

1.	 40 CFR 141.11 Subpart B Maximum Contaminant Levels – updated July 1, 2001. 
Section 141.11 (a) and (b) were amended at 66 FR 7061 on January 22, 2001 to state 
the following: 

- ***The analyses and determination of compliance with 0.05 mg/L MCL for arsenic use the 
requirements of 141.23. 

- The MCL for arsenic was 0.05 mg/L for community water systems until January 23, 2006. 

On January 22, 2001, USEPA adopted a new standard for arsenic in drinking water at 
0.01 mg/L, replacing the old standard of 0.05 mg/L (66 FR 6976).  The rule became 
effective February 22, 2002.  The date by which systems must comply with the new 
0.01 mg/L standard was January 23, 2006. 

2.	 40 CFR 141.15 and 141.16 Subpart B Maximum Contaminant Levels – updated July 1, 
2003.  An effective date note (65 FR 76745) removed the sections from the CFR 
effective December 8, 2003.  Sections 141.15 and 141.16 do not appear in 40 CFR 141 
updated on July 1, 2004.  These two sections addressed MCLs for radium-226, 
radium-228, gross alpha particle radioactivity, and beta and photon radioactivity, which 
would not affect the protectiveness of the remedy. 

3.	 40 CFR 141.51 Subpart F Maximum Contaminant Level Goals and Maximum Residual 
Disinfectant Level Goals – updated July 1, 2001.  The table was amended in Section 
141.51 by adding arsenic with a MCL goal of zero effective January 23, 2006 (66 FR 
7063).  Until then, no MCL goal applied for arsenic. 

4.	 310 CMR 10.00 The Wetlands Protection Act Regulations – updated in June 2009. 
The revisions promulgated in June 2009 make provision for necessary actions to 
eradicate Asian Longhorn Beetle infestations within the parameters of the Wetlands 
Protection Act.  Related language has also been incorporated into 314 CMR 9.00, 401 
Water Quality Certification for Discharge of Dredged or Fill Material, Dredging, and 
Dredged Material Disposal in Waters within the Commonwealth.  This revision would 
not affect the protectiveness of the remedy. 

5.	 310 CMR 22.00 Massachusetts Drinking Water Standards and Guidelines – The arsenic 
MCL listed in Section 22.06 is effective for the purpose of compliance with the Code 
of Federal Regulations (outlined above) on January 23, 2006. A perchlorate standard 
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was also promulgated July 28, 2006.  Also, in December 2009, 310 CMR 22.26 was 
updated regarding microbial communities in groundwater that is also used for public 
consumption.  As bacterial populations are not considered a CPC for the site, the 
protectiveness of the remedy would not be affected. 

6.	 314 CMR 6.00 Massachusetts Groundwater Quality Standards – rescinded March 20, 
2009.  Revisions made to 314 CMR 5.00 for a streamlined groundwater discharge 
permitting process negated the need for this section. As the selected groundwater 
quality standards for the site are mainly federal MCLs and are also presented in 40 
CFR 141 Section 11 and 13, the removal of 314 CMR 6.00 from the Code of 
Massachusetts Regulations does not affect the protectiveness of the remedy. 

In addition, a search was performed for any newly promulgated standards that could affect 
protectiveness at the site.  No new ARARs were identified that would affect the protectiveness 
of the selected remedy. 

6.7	 ISSUES 

This Five-Year Review for SPIA sites AOC 25, AOC 26, AOC 27, and AOC 41 indicates that 
no issues are present that currently prevent the “no action remedy” from being protective now 
or in the future. 

6.8	 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

The current remedy is effective at meeting the site’s remedial objectives.  Therefore, it is 
recommended that the current monitoring actions implemented at SPIA be continued. 

An additional recommendation that does not affect the remedy’s protectiveness but will 
enhance the site’s LTM monitoring program is that the Army should install a new permanent 
monitoring well near downgradient well point 26WP-09-02. The permanent well will replace 
the well points as a sentry well for perchlorate monitoring. 

6.9	 PROTECTIVENESS STATEMENT 

The “No Action” remedy at AOCs 25, 26, 27, and 41 is protective of human health and the 
environment and exposure pathways that could result in unacceptable risks are being 
controlled. 

6.10	 NEXT REVIEW 

See Section 1.4 for further details. 

6.11	 REFERENCES 

ABB Environmental Services, Inc (ABB-ES), 1995. Project Operations Plan, Fort Devens, 
Massachusetts. May. 
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7.0	 AREA OF CONTAMINATION 32 AND 43A FIVE-YEAR POLICY 
SITE REVIEW 

7.1	 SITE CHRONOLOGY 

Table 7.1
 
Chronology of Events for AOC 32
 

Event Date 
SI initiated 1991 
RI completed 1994 
FS completed 1997 
ROD signature 1998 
First Five-Year Statutory Review September 2000 
MNA Assessment 2000 
Replacement monitoring well and piezometer installation 2001 
Groundwater LTM 2002 to present 
Second Five-Year Review 2005 
Draft Technical Memorandum:  Analysis of Bedrock Structure, Implications to 
LTM 

May 2006 

LTMP November 2008 
Persulfate Injection Work Plan January 2009 
Persulfate Injection February 2009 
Persulfate Injection Evaluation Report June 2009 
Draft Final Technical Memorandum, Sampling and Evaluation of Vapor Intrusion August 2009 
Annual LTM 2005-2009 

Table 7.2
 
Chronology of Events for AOC 43A
 

Event Date 
SI initiated 1991 
RI completed 1994 
FS completed 1997 
ROD signature 1998 
First Five-Year Statutory Review September 2000 
MNA Assessment 2000 
Replacement monitoring well and piezometer installation 2001 
Groundwater LTM 2002 to 2005 
Second Five-Year Review September 2005 
Groundwater Monitoring Discontinued October 2005 
Semiannual water level gauging 2005-2009 

7.2	 BACKGROUND 

AOCs 32 and 43A are historically contaminated locations within the former Fort Devens 
property.  AOC 32, the Defense Reutilization and Marketing Office Yard (DRMO) was 
located on the west side of Cook Street (West Yard) in the northeast portion of the former 
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Main Post.  AOC 43A was located to the south of AOC 32, across from the former Market 
Street.  Market Street was removed during construction of a distribution warehouse. Figures 
7.1 and 7.2 show where AOC 32 and 43A were located prior to construction of the 
warehouse.  Figure 7.3 shows current conditions with a new buildings and roads. 

The two sites were combined administratively under one ROD, but are described separately in 
the following subsection for clarity.  Subsections 7.2.1 and 7.2.2 provide the site description 
and history for AOCs 32 and 43A, respectively. 

7.2.1 AOC 32 Background 

AOC 32 was known as the Defense Reutilization and Marketing Office (DRMO) Yard and 
consisted of three fenced areas.   The West Yard, located on the west side of Cook Street, was 
a paved area used for the storage of used equipment with lead-acid batteries, and 
telecommunications and administrative equipment.  The East Yard, located on the east side of 
Cook Street, was a paved area used for disassembling vehicles for reusable parts.  This yard 
previously contained scrap metal, tires, stored items for sale, and used photographic solutions. 
The third fenced area was an unpaved area located just north of the East Yard.  It was used for 
the storage and recycling of tires.  AOC 32 also contains a former UST site (UST #13) located 
just northeast of Building T-204 (DRMO Office) that was incorporated into AOC 32.  The 
UST was used to store waste oil. Operational records indicated that the facility was active 
from at least 1964 to 1995. 

In 1991, the Army performed a SI at AOC 32 and reported contamination exceeding screening 
concentrations for soil and groundwater.  A RI was initiated to determine the nature and 
distribution of contamination at AOC 32, assess the risk to human health, and provide a basis 
for performing a FS.  The final RI report, issued in 1994, concluded that soil contamination 
and groundwater contamination required a remedial action evaluation. 

A FS designed to develop and analyze potential remedial alternatives for cleanup at AOC 32 
was issued in January 1997.  After submission of the Army’s PP and receipt of public 
comments on the preferred remedial alternatives, the Army issued a ROD, documenting the 
final choice of remedy for cleanup of soils by excavation with off-site disposal and cleanup of 
groundwater by monitored natural attenuation.  The ROD was signed in February 1998. 

An evaluation of monitored natural attenuation as was performed for AOC 32.  The Monitored 
Natural Attenuation Assessment (MNAA) Report (SWETS, 2000b) summarized the data 
collected from MNA field activities that began in January 1999, and presented the final 
assessment and recommendations concerning natural attenuation effectiveness based on ROD 
criteria.  The report concluded that natural attenuation, supplemented with long-term 
groundwater monitoring and establishment of ICs, would be an effective remedial action at 
AOC 32. 

7.2.2 AOC 43A Background 

AOC 43A, known as the POL (petroleum, oils and lubricants) Storage Area at the time of base 
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closure in 1996, was located across Market Street from AOC 32.  AOC 43A consisted of a 
fenced lot located within an industrial area and served as the distribution point for all gasoline 
and other fuels at Fort Devens during the 1940s and 1950s. 

The former distribution facility consisted of a main gasoline station building (T250), a pump 
house, four 12,000-gallon USTs, one 10,000-gallon UST, two 12,000-gallon above ground 
storage tanks (ASTs), and two 8,000-gallon ASTs.  Gasoline was delivered to the facility via 
railroad and was transferred to the storage tanks.  The railroad tracks formerly used to 
transport fuels to the site, formed the site’s northern boundary.   An asphalt driveway led into 
the POL storage area from Antietam Street.  The driveway was bermed to contain potential 
spills.  A pump station was located in the center of the fenced area and the USTs were located 
on the eastern side of the site. 

During the 1992 SI of the POL storage area, field screening and confirmation sampling 
indicated that a low level of xylene and an elevated level of petroleum hydrocarbons existed 
within the subsurface soils.  An RI was performed and the final report concluded that 
groundwater contamination required a remedial action evaluation. 

A FS, performed to develop and assess potential remedial alternatives for cleanup at AOC 
43A, was issued in January 1997.  Following submission of the Army’s PP and receipt of 
public comments on the preferred remedial alternatives, the Army issued a ROD to document 
the final choice of a remedy for cleanup of groundwater by MNA.  The ROD was signed in 
February 1998. 

A separate (from AOC 32) MNA evaluation was performed for AOC 43A. The MNAA 
Report (SWETS, 2000c) summarized the data collected from MNAA field activities that began 
in January 1999 and presented the final assessment and recommendations concerning natural 
attenuation effectiveness based on ROD criteria.  The report concluded that natural 
attenuation, supplemented with long-term monitoring and establishment of institutional 
controls, would be an effective remedial action at AOC 43A. 

7.2.3 AOC 32 and 43A 

In 2000, AOCs 32 and 43A underwent significant redevelopment.  The two AOCs, now lot 
10, were modified by the construction of a large warehouse that was completed in 2001. 
Bedrock outcrops east of the DRMO East Yard and east of the POL Storage Area were 
removed to accommodate the construction of the distribution warehouse.  The warehouse and 
pavement cover major portions of both AOCs, thereby altering local recharge patterns to 
overburden and bedrock which potentially altered the site hydrology.  Most of the pre-
construction monitoring wells were destroyed or were decommissioned during the construction 
phase.  Replacement monitoring wells and piezometers were installed from November 2001 to 
January 2002 (HAS, 2002) to monitor groundwater flow patterns and contamination around 
former release points.  The destroyed wells and replacement wells are listed below. 

•	 Installed wells include: 32M-01-13XBR, 32M-01-14XOB, 32M-01-14XBR, 32M-01
15XBR, 32M-01-16XBR, 32M-01-17XBR, 32M-01-18XBR, 43M-01-16XOB, 43M
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01-16XBR, 43M-01-17XOB, 43M-01-17XBR, 43M-01-20XOB, and 43M-01-20XBR. 
Installed piezometers included: 32M-01-04XBR, 32M-01-05XOB, 32M-01-06XBR, 
32M-01-07XOB, 32M-01-08XOB, 32M-01-09XOB, 32M-01-10XBR, 32M-01-11XBR, 
and 32M-01-12XBR. 

•	 Destroyed monitoring points include: 32M-92-03X, 32M92-04X, 32M-92-05X, 32M
92-06X, 32M-92-07X, 32-99-08X, 32M-99-09X, 32M-99-11X, 43MA-93-04X, 
43MA-93-05X, 43MA-93-06X, 43MA-93-07X, 43MA-93-08X, A3MA-93-10X, 
43MA-99-11X, 43MA-99-12X, 43MA-99-13X, 43MA-99-14X, 43MA-99-15X, POL
1, POL-2, and POL-3. 

7.3 REMEDIAL ACTIONS 

The RAOs for AOCs 32 and 43A are discussed in the following subsections. 

7.3.1 Surface and Subsurface Soil Remedial Objectives 

The RAOs for surface and subsurface soils were: 

•	 Prevent direct and indirect contact, ingestion, and inhalation of the soil contaminated 
with COCs at levels that could pose risks to human and ecological receptors. 

•	 Prevent erosion and migration of soil contaminated with COCs to storm sewers and 
surface water bodies. 

•	 Prevent COC migration to the groundwater at levels that could adversely affect human 
health and the environment. 

Cleanup goals for soils were calculated from the risk assessment as candidate goals for all 
contaminants except PCBs.  The PCB cleanup goal is an ARAR that existed from the Toxic 
Substances Control Act.  Other contaminants, not addressed by these two sources, used the 
lower of the USEPA Region III risk-based concentration or the RCRA corrective action level. 
If these values were below the background concentration, the background value was used as 
the cleanup goal.  Because cleanup goals were not established in the ROD for extractable 
petroleum hydrocarbons (EPH)/volatile petroleum hydrocarbons (VPH), the MCP S-2 
standard was used as the effective cleanup goal. 

7.3.2 Groundwater Remedial Objectives 

The RAOs for groundwater included the following: 

•	 Prevent off-site migration of COCs at levels that could adversely affect flora and fauna. 

•	 Prevent lateral and vertical migration of COCs at levels that could adversely affect 
potential and existing drinking water supply aquifers. 

•	 Prevent seepage of groundwater from AOC 32 and 43A that could result in surface 
water concentrations in excess of ambient water quality standards. 

The Main Post groundwater cleanup goals were developed from numerous sources and were 
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presented in the ROD. These cleanup goals were used to screen groundwater data from both 
AOC 32 (UST #13) and AOCs 32 and 43A (DRMO/POL). When available, the most 
stringent of the ARARs was selected as a potential candidate cleanup goal.  If no risk values 
were established, then the most stringent of the USEPA Office of Drinking Water Health 
Advisories, USEPA Region III tap water criteria, or the MassDEP Office of Research and 
Standards Guidance Levels, for chemicals for which MMCLs have not been promulgated, was 
selected.  If measurable concentrations were below background values, the background 
concentrations were established as the goal.  Because cleanup goals were not established in the 
ROD for EPH/VPH, the MCP GW-1 standard was used as the effective cleanup goal.  Site-
specific cleanup goals were developed for cis-1,2-dichloroethene (cis-1,2-DCE), 1,1,1
trichloroethene, and C19-C36aliphatics.  Current groundwater cleanup goals for COCs are 
shown in the following Table 7.3. 

Table 7.3
 
Contaminants of Concern Cleanup Goals in Groundwater
 

AOCs 32 and 43A
 

Contaminant of Concern Cleanup Goals 1,4(µg/L) 
VOCs 

Vinyl Chloride 2 
trans-1,2-dichloroethene(trans-1,2-DCE) 100 

cis-1,2-dichloroethene(cis-1,2-DCE) 553 

1,1,1-trichloroethane 53 

Trichloroethene (TCE) 5 
Benzene 5 

Chlorobenzene 100 
Ethylbenzene 700 

Toulene 1,000 
1,1,2-trichloroethane 5 

1,2-dichlorobenzene (1,2-DCB) 600 
1,3-dichlorobenzene (1,3-DCB) 402 

1,4-dichlorobenzene (1,4-DCB) 52 

VPH 
Benzene 5 

Ethylbenzene 700 
Tuolene 1,000 

C5-C8Aliphatics (adjusted) 300 
C9-C12Aliphatics (adjusted) 7002 

C9-C10 Aromatics 200 
Total Xylenes 10,000 

EPH 
C9-C18Aliphatics 7002 

C19-C36 Aliphatics 5,0003 

C11-C22 Aromatics 200 
INORGANICS 

Arsenic – total 10 
Manganese - total 3,500 

1Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 standard (310 CMR 40 Subpart P).
 
2 The groundwater standard is lower than the site-specific cleanup goal.
 
3 The site-specific cleanup goal is lower than the groundwater standard.
 
4 GW-1 standard effective June 26, 2009.
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7.3.3 Selected Remedy 

7.3.3.1 Area 32 (DRMO Soils Operable Unit) Selected Remedial Components 

The selected remedy for AOC 32 (DRMO Soils operable unit) is Alternative A6.  This 
alternative did not treat or destroy soil contamination, but completely removed it from the site 
by placing it in an off-site, non-hazardous landfill.  A description of key components of 
Alternative A6 is presented in Section 10.C.1 of the ROD and summarized below. 

•	 Excavate contaminated soil and collect confirmation samples prior to backfilling; 

•	 Transport soils to an off-site, non-hazardous landfill for disposal; 

•	 Backfill the excavated area with clean material, and re-vegetate the area; and 

•	 Monitor groundwater on an annual basis and review the site at five-year intervals for 
30 years or until contamination is reduced to remedial goals. 

Excavate Contaminated Soil
 
Contaminated soil was found in four areas:
 

•	 The southern portion of the tire storage area, adjacent to the northern border of the 
DRMO yard; 

•	 The center of the East Yard; 

•	 The drainage swale along the western edge of the yard; and 

•	 The drainage swale along the eastern edge of the yard. 

Based on data collected during the RI, the excavated volume was to be 1,300 cy of soil.
 

Confirmation sampling was required to verify that cleanup goals were achieved.  If sampling
 
results exceeded cleanup goals, additional excavation would be required.  If results of
 
confirmation sampling were acceptable, excavations would be considered complete and
 
prepared for backfilling.
 

Transport Soil Off-Site
 
The ROD specified the collection of waste characterization samples for the excavated soil.
 
Once characterized, the waste would be transported to the appropriate off-site disposal facility.
 
The facility would be selected based on the waste characteristics.
 

Backfill and Re-vegetate 
Once confirmation samples verified attainment of RGs, the excavation for the area would be 
considered completed.  Excavated areas would then be regraded or backfilled to grade with 
clean soils and re-vegetated for stabilization. 

Monitoring Groundwater 
Based on removal of the source area, the groundwater remedy would rely on natural 
attenuation. A review of site conditions, including groundwater monitoring, would be 
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conducted in five years to assess residual contamination and contamination migration. 

7.3.3.2 Areas 32 and 43A Areas  Selected Remedial Components 

The selected remedy for AOC 32 (UST #13 Groundwater OU) was Alternative B3 in the 
ROD.  The selected remedy for AOC 32 and 43A (POL/DRMO Groundwater OU) was 
Alternative C3 in the ROD.  Alternatives B3 and C3 are equivalent and were combined for 
this section in the 2000 and 2005 Five-Year Reviews.  This alternative relies on natural 
attenuation to remediate groundwater contaminants in the subsurface.  The Army would follow 
the Technical Protocol for Implementing Intrinsic Remediation with Long-Term Monitoring for 
Natural Attenuation of Fuel Contamination Dissolved in Groundwater (USEPA/AFCEE, 
1995).  During the period of restoration, access to the site for some uses, such as water 
supply, would be restricted, because the groundwater contaminant levels exceed ARARs. 
MNA is differentiated from institutional action by the degree of site characterization, modeling 
of the groundwater flow and contaminant migration, and the LTM effort to assess whether that 
natural attenuation is working.  A description of key components of Alternative B3 and C3, as 
presented in Sections 10.C.2 and 10.C.3 of the ROD, respectively, is summarized below. 

•	 Establish ICs; 

•	 Install additional groundwater monitoring wells; 

•	 Collect data on MNA, assess the data, and performing groundwater modeling; 

•	 Perform groundwater LTM on a semiannual basis; 

•	 Review the site at five-year intervals for 30 years or until contamination is reduced to 
remedial goals; 

•	 Provide annual data reports to USEPA and MassDEP; and 

•	 Incorporate data into groundwater flow and transport models.  Field data and model 
predictions were to be reviewed as part of the Five-Year Review. 

Establish Institutional Controls 
As presented in the ROD Sections 10.C.2 and 10.C.3, land use would be limited to restricted 
development, including a ban on drinking water well installation. 

Install Additional Groundwater Monitoring Wells 
Additional groundwater monitoring wells would be installed to improve data collection 
coverage within the source area, as well as downgradient of the site.  The ultimate number and 
location of additional wells selected for groundwater LTM would depend on the results of the 
fate and transport modeling. A LTMP would be developed as part of the MNA remediation 
assessment and would undergo regulatory review.  These wells would be used to monitor 
contaminant plume location and concentration in relation to the AOC boundary and to collect 
intrinsic degradation indicators. 

Allow for Monitored Natural Attenuation 
The remedy would allow natural processes, such as biodegradation and dispersion, to decrease 
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contaminant mass and concentration with time. 

Collect and Incorporate Additional Field Data into Groundwater Models 
Prior to developing a groundwater LTMP, additional data collection and modeling may be 
required.  MNA Assessment Work Plan would be developed and be provided for regulatory 
review.  Data collected would include groundwater elevation, MNA indicators, and COCs, 
including TPHC by MassDEP method for EPH and VPH.  MNA indicator data would be used 
to provide additional evidence that MNA is occurring and to determine future intrinsic 
bioremediation potential.  COC data, including VPH/EPH via MassDEP methods would 
directly assist in estimating site-specific degradation rates and the effectiveness of MNA in 
achieving groundwater cleanup goals. 

Monitor Groundwater Over the Long-Term and Annual Report on Groundwater Quality 
Groundwater LTM would be performed to assess the MNA progress and detect any potential 
migration of contaminants that exceed groundwater cleanup goals.  Groundwater monitoring 
would be conducted annually for 30 years or until groundwater contamination has been 
reduced to acceptable levels. 

The Army may request a reduction in frequency of groundwater monitoring if warranted by 
site conditions.  Annual monitoring would be required unless USEPA and MassDEP agree to a 
reduced frequency. Annual reports would be submitted to USEPA and MassDEP and would 
include a description of site activities, a summary of groundwater LTM program results, and 
any modeling updates. 

Review Field Data, Modeling Predictions, and Compliance with ARARs at Five-Year 
Intervals 
Under CERCLA 121 (c) (42 USC 9621), any remedial action that results in contaminants 
remaining on site must be reviewed at least every five years.  During Five-Year Reviews, the 
existing data, monitoring program, and model predictions would be evaluated and modified, as 
necessary.  Whether the implemented remedy continues to be protective of human health and 
the environment or if implementation of additional remedial action is appropriate would be 
assessed. 

7.3.4 Remedy Implementation 

Soil Remedial Action
 
Excavation and disposal activities were completed between October 1998 and December 1998,
 
as summarized within the USACE Final Soils Remedial Action Operable Unit Completion
 
Report: Soil, Asphalt, and Debris Removal (Weston, 2000) and outlined below:
 

•	 Removal and disposal of approximately 50 cy of metal debris; 

•	 Removal and disposal of approximately 1,200 cy of petroleum-contaminated soil; 

•	 Removal and disposal of approximately 800 cy of non-hazardous soil with shredded tire 
scrap; 

•	 Removal and disposal of approximately 400 cy of soil contaminated with lead and 
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containing shredded tire scrap; and 

•	 Removal and disposal of approximately 600 cy of soil and asphalt contaminated with 
low levels of PCBs and pesticides. 

The Removal Action for AOC 32, performed by the Army in October and November 1998, 
appeared to have permanently achieved the RAOs specified in the ROD as discussed in the 
Operating Properly and Successfully (OPS) Report (SWETS, 2000a). The final confirmation 
data indicated that not only were cleanup levels met, sample concentrations were actually 
lower than the more conservative MCP S-1 criteria. 

An evaluation of the remedial actions was performed.  The OPS Report (SWETS, 2000a) 
demonstrated that the selected remedial actions for AOC 43A were operating properly and 
successfully in accordance with applicable USEPA guidance. 

Building Construction/Well Replacement 
AOCs 32 and 43A underwent redevelopment in 2000.  The two AOCs, now Lot 10, were 
modified by the construction of a large warehouse that was completed in 2001.  As a result, 
major demolition, re-grading, and building/paving construction has altered the site’s physical 
setting and hydrogeologic conditions.  The groundwater monitoring wells, sampled as part of 
the original MNA network, were destroyed.  From November 2001 to January 2002, thirteen 
new wells and nine piezometers were installed to replace those destroyed during construction 
(HAS, 2002).The replacement wells and piezometers were installed based on the groundwater 
remedy detailed in the ROD requiring additional wells.  Factors that determined locations 
were historic release areas, known bedrock locations, needed gradient monitoring points, and 
spatial distribution. 

The new warehouse and associated paved areas have significantly altered the ground surface 
and its capacity for recharge.  Bedrock contour maps were developed by Shaw (USACE, 
2005) for the areas beneath the site building to show how bedrock can influence groundwater 
flow directions and affect contaminant transport related to the former source area that are now 
encompassed by the warehouse footprint.  The warehouse slab foundation is likely founded 
directly on bedrock along its eastern side.  Two localized bedrock highs remain under the 
warehouse, one beneath the northeast corner and another beneath the southeast corner. 
Bedrock outcrops remain north-northeast of the warehouse beyond the pavement and perimeter 
fence line.  The bedrock slopes downward to the west and east away from the rock mounds 
under the warehouse, separating groundwater flow directions in the area.  Previous annual 
sampling events concluded that there is likely little or no groundwater in the thin overburden 
under the warehouse, this combined with reduced recharge of precipitation due to the building 
and paved surfaces reduces the transport and attenuation of some residual VOC contamination 
in the overburden. 

Monitored Natural Attenuation Assessment 
The original MNAA was performed separately for each AOC.  The MNAA Report (SWETS, 
2000b and 2000c) summarized the data collected from MNAA field activities that began in 
January 1999, and presented the final assessment and recommendations concerning natural 
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attenuation effectiveness based on ROD criteria.  The report concluded that natural 
attenuation, supplemented with groundwater LTM and establishment of ICs, would be an 
effective remedial action at AOCs 32 and 43A. 

Long-Term Monitoring 
The current sequence of semiannual long-term groundwater sampling was initiated in the 
spring of 2002. Groundwater samples were collected once in the spring (April/May) and once 
in the fall (October/November). The purpose of the LTM program is to monitor the potential 
for off-site migration of contaminants and to verify that concentrations of contaminants are 
decreasing over time. 

As part of the LTM program, through the 2007 events, groundwater from eight monitoring 
wells (three source wells and five down-gradient/sentry wells) was sampled for EPH, VPH, 
and metals (total) on a semiannual basis (spring/fall).  Beginning in 2008, the fall event was 
changed to a performance monitoring event. Per the 2008 LTMP recommendations, annual 
sampling will commence in 2010. Source wells include: 32M-01-13XBR, 32M-01-15XBR, 
and 32M-01-18XBR.  Down-gradient/sentry wells include: 32Z-99-02X,32M-01-14XOB, 
32M-01-14XBR, 32M-01-16XBR and 32M-01-17XBR.  Upgradient wells SHL-15 and 32M
92-01X were removed from the LTM sampling program due to their location upgradient of all 
potential source areas within a separate flow regime from the main source areas. No AOC 
43A wells are sampled due to an absence of contaminant exceedances in the 43M series wells 
since 2002.  The six AOC 43A wells are gauged during the LTM sampling as are an 
additional 12 AOC 32 wells to determine groundwater flow patterns across the site. 

Institutional Controls 
The ROD stipulated that ICs should be imposed on the properties to limit potential exposure to 
groundwater under both existing and future site conditions.  ICs would ensure that exposure to 
and extraction of groundwater from the site for industrial and/or potable water supply would 
not be permitted.  The ICs for AOCs 32 and 43A were specified in the FOST, dated May 
2000 and were incorporated into the deed prior to property transfer.  The deed restriction on 
parcel A-3 (the subject site), preventing groundwater extraction, was recorded in June 2000. 
A copy of the deed is included in Appendix F.  Based on information collected during this 
review, the IC is effective in limiting potential exposure to groundwater. 

In Situ Chemical Oxidation (ISCO) Remedial Action 
Based on LTM analytical data a residual hydrocarbon “hot spot” remained within groundwater 
in a source area well near the former UST grave (UST#13).  The Army proposed an ISCO 
injection for the “hot spot” at a BCT meeting and a work plan was prepared and approved. 
Sodium persulfate was chosen as the chemical to inject based on its proven effectiveness in 
treating the dissolved phase of the contaminants of concern present on site while minimizing 
secondary contamination through dissolution of arsenic and manganese. The work plan 
detailed the installation of four injection wells as shown on Figure 7.4.  Three of the injection 
wells were installed near the former waste oil UST grave source area well 32M-01-18XBR 
(one to the east, one to the north and one to the south) and extended into bedrock.  The fourth 
injection well was installed further north of the 32M-01-18XBR within the former UST pit 
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grave and straddled bedrock and overburden.  A total of 1,800-gallons of water/sodium 
persulfate solution was injected into the four injection wells in February 2009.  Sodium 
hydroxide was used as the catalyst with the sodium persulfate to form sulfate radicals. 
Groundwater sampling results at source area well 32M-01-18XBR following the injection 
remedial action indicated a drop in COCs concentrations one month after injection (March 
2009), a rebound in COC concentrations three months after injection (May 2009), a decrease 
in concentrations 9 months after injection (November 2009) and a continuing trend of 
decreasing COC concentrations 15 months after injection (May 2010).  The May 2010 
analytical data indicated several COCs had dropped below action levels that were in 
exceedance prior to the injection event.  The February 2009 ISCO remedial action appears to 
have effectively augmented the site’s MNA remedy and continued groundwater monitoring 
will determine if remnant contaminants continue their decreasing concentration trends. 

7.3.5 System Operation/Operations and Maintenance 

Groundwater monitoring is being performed in accordance with the LTMP (HGL, 2008) for 
AOCs 32 and 43A.  Yearly O&M costs for implementation are approximately $50,000. 

7.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

This is the third five-year review for AOCs 32 and 43A. 

The following is the protectiveness statement from the 2005 Five-Year Review: 

“The remedy at AOC 32 and 43A currently protects human health and the environment 
because ICs are incorporated into the deed that prohibit the extraction of groundwater 
from the site for industrial and/or potable use and contaminants are not migrating off-
site. However, in order for the remedy to be protective in the long-term, the 
recommendations and follow-up actions need to be taken to ensure long-term 
protectiveness. 

Current remedial action activity consists of implementing the remaining components 
specified in the ROD: the long term groundwater monitoring program, utilizing ICs, 
modeling, annual reporting, evaluation of the MNA performance and five-year site 
reviews. These components enable continued assessment for compliance with 
performance standards and reporting of remedial progress.”  

The following recommendations/follow-up actions were presented in the 2005 Five-Year 
Review: 

• Submit updated LTMP; 

• Repair damaged monitoring wells; and 

• Vapor intrusion evaluation. 

In the last five years, these recommendations/follow-up actions were addressed as follows: 

“Submit updated Long Term Monitoring Plan” 
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Updated plan was submitted in 2008 to reflect current site conditions.  The previous LTMP, 
which was in effect during the 2000–2005 time period, was based on the former site 
configuration and well network.  The current 2008 LTMP is effective in meeting requirements 
of the remedy based on current site conditions. 

“Repair damaged monitoring wells” 
Monitoring well repairs were performed.  Additional well repairs have been performed to 
address damage noted during LTM well inspections.  Details on repairs noted in annual LTM 
reports.  Repairs to the monitoring wells have achieved the purpose of maintaining an effective 
LTM well network. 

“Vapor Intrusion Evaluation” 
A Vapor Intrusion Evaluation was performed based on existing groundwater analytical data, 
building site inspection, predictive modeling, air sample data (sub-slab, indoor air, outside 
background) and risk analysis as presented in a 2007 Draft Final Technical Memorandum 
(USACE, 2007).  Results of the evaluation supported the conclusion that indoor air quality is 
not compromised in the warehouse building.  The technical memorandum recommended 
groundwater be monitored periodically to ensure conclusions remain valid and if conditions 
worsen perform an additional evaluation of vapor intrusion.  The technical memorandum 
additionally recommended promoting best management practices for future building efforts to 
prevent creation of significant vapor intrusion pathways.  The Vapor Intrusion study achieved 
its purpose and ensures protectiveness in accordance with the existing ROD. 

Additional progress in the last five years, not detailed in the 2005 Five-Year Review, included 
the following: 

“EPA Microwell Investigation” 
The USEPA performed a microwell investigation in June 2007 based on comments and 
questions related to the 2006 USEPA Region 1 Technical Memorandum (USEPA, 2006).  The 
issues raised by the Technical Memorandum were addressed by evaluating the microwell 
sampling results, issuance of the 2008 LTMP and by performing the ISCO effort. 

“ISCO Injection Event” 
The Army performed an ISCO injection in February 2009, as first proposed by the Army at a 
BCT meeting, in the vicinity of the former waste oil UST source area well 32M-01-18XBR. 
The injection was performed to augment the MNA remedy in an effort to mitigate the 
remaining site contaminants in the localized “hot spot” area near 32M-01-18XBR and not as a 
comprehensive site-wide cleanup of AOCs 32 and 43A.  The ISCO treatment consisted of 
injecting a mixture of water and sodium persulfate.  Post-injection groundwater analytical data 
indicated a reduction in COC concentrations followed by a rebound in COC concentrations, 
and then two rounds of continual COC concentration declines.  Many COCs above action 
levels prior to the injection event are now below action levels based on May 2010 analytical 
data.  The activated sodium persulfate injection achieved its purpose of “hot spot” remediation 
in the vicinity of 32M-01-18XBR. 
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7.5 FIVE-YEAR REVIEW PROCESS 

7.5.1 Administrative Components of the Five-Year Review Process 

Development of the third Five-Year Review process for Former Fort Devens included the 
following components that are described in this section: 

•	 Document Review; 

•	 Data Review; 

•	 Site Inspection; 

•	 Interviews; and 

•	 Community Participation. 

7.5.2 Document Review 

The following documents were evaluated for this five-year review: 

•	 Remedial Investigation Volume II and III prepared by Ecology and Environment, 
Inc., August 1994. 

•	 Final ROD for the Defense Reutilization and Marketing Office Yard (AOC 32) and 
Petroleum, Oil, and Lubricants Storage Area (AOC 43A) prepared by Horne 
Engineering Services, Inc., February 1998. 

•	 Second Five-Year Review Report prepared by Nobis, September 2005. 

•	 Draft Technical Memorandum:  Analysis of Bedrock Structure, Implications to 
LTM Optimization, Sites 32-43A, prepared by USEPA Region I, May 2006. 

•	 Final 2005 Annual Report for AOCs 32 and 43A prepared by Mactec Engineering 
and Consulting, Inc., March 2007. 

•	 Final 2007 Annual Report prepared by HGL, July 2008. 

•	 Draft Final Technical Memorandum Sampling and Evaluation of Vapor Intrusion at 
Devens AOC 32 and 43A, prepared by USACE, May 2007. 

•	 Final 2006 Annual Report prepared by HGL, August 2007. 

•	 Final Long-Term Monitoring Plan prepared by HGL, October 2008. 

•	 Sodium Persulfate Injection Work Plan prepared by HGL, January 2009. 

•	 Final 2008 Annual Report prepared by HGL, September 2009. 

•	 Persulfate Injection Summary Report prepared by HGL, June 2009. 

•	 Draft-Final 2009 Annual Report prepared by HGL, April 2010. 
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7.5.3 Data Review 

The data review is primarily focused on AOC 32 as groundwater sampling was discontinued at 
AOC 43A in 2004.  The 2005 Annual Report (Mactec, 2007) presented data from the June and 
October 2005 sampling events.  The 2006 Annual Report (HGL, 2007) presented data from 
the June and October 2006 monitoring events.  The 2007 Annual Report (HGL, 2008) 
presented data from the May and October 2007 monitoring events.  The 2008 Annual Report 
(HGL, 2009) presented data from the June and October 2008 monitoring events.  A final 
report summarizing data from the June and October 2009 sampling events had not been issued 
at the time that this Five-Year Site Review Report was prepared.  However, results from the 
June and October 2009 events were available for review from the draft final 2009 Annual 
Report (HGL, April 2010).  Results from the May 2010 sampling event were reviewed and 
will be issued in the 2010 Annual Report in 2011.  Table 7.4 below summarizes the COCs for 
AOC 32 that has exceeded the site cleanup goals from spring 2002 through fall 2009. A 
complete list of all validated COC results for AOCs 32 from 2005 through 2009 are presented 
in Appendix F. 

The concentration of TCE in well 32M-01-18XBR has generally decreased since the April 
2002 sampling event (Figure 7.5) and has remained below the 5 µg/L cleanup goal since 
October 2004. Groundwater from well 32M-01-18XBR also had single reported exceedances 
for bromodichloromethane (19 J µg/L) and chloroform (39 J µg/L) in June 2006; all other 
sampling events have yielded non-detections for these two analytes.  All other AOC 32 wells 
have exhibited target VOC concentrations in groundwater below the respective cleanup goal 
since April 2002, with the exception of the chlorinated benzenes. 

Target analytes 1,2-DCB, 1,3-DCB, 1,4-DCB, and chlorobenzene have been detected in 
groundwater above the associated cleanup goals at well 32M-01-18XBR since monitoring 
began in Spring 2002 (Figures 7.6 through 7.9). The 1,2-DCB detections ranged from 6,500 
to 690 µg/L prior to the February 2009 persulfate injection event and dropped to below the 
action level in May 2010. The 1,3-DCB detections ranged from 850 to 120 µg/L prior to the 
February 2009 persulfate injection event and dropped to 59 µg/L in May 2010. The 1,4
Dichlorobenzene detections ranged from 540 to 67 µg/L prior to the February 2009 persulfate 
injection event and dropped to 26 µg/L in May 2010. The chlorobenzene detections ranged 
from 1,600 to 83 µg/L prior to the February 2009 persulfate injection event and dropped to 88 
µg/L in May 2010. 

Since June 2003, VPH and EPH carbon fractions have been detected above the respective 
cleanup goals only in well 32M-01-18XBR.  VPH C9-C10 aromatics have consistently 
fluctuated above the 200 µg/L cleanup goal since monitoring began in spring 2002. Figure 
7.10 presents the trend data for well 32M-01-18XBR prior to and after the ISCO injection 
event.VPH C9-C10 aromatics concentrations showed a more extreme downward trend after the 
ISCO injection event, with a short lived rebound in March 2009, which has continued into 
May 2010. Comparatively, the VPH C9-C12 and EPH C9-C18 aliphatic concentrations suggest a 
more distinct downward trend (Figure 7.11) prior to the ISCO injection event.  With the 
exception of the 2004 data, the C9-C12 aliphatic fraction has remained below the 700 µg/L 
cleanup goal since June 2003, and the C9-C18aliphatics have generally fluctuated above and 
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below this goal since April 2002, until consistently yielding detections below 700 µg/L from 
October 2007 through May 2010. 

Arsenic was detected in groundwater, either consistently or sporadically, above the 10 µg/L 
cleanup goal in all AOC 32 wells between April 2002 and October 2005.  Since June 2006, 
wells 32M-01-14XOB and 32M-01-18XBR have yielded elevated arsenic concentrations. 
Other AOC 32 wells have presented downward trends to the point of non-detection in2007. 
The residual arsenic concentration at 32M-01-14XOB likely reflects the reducing environment 
that consistently surrounds this well compared to the less reducing/aerobic environments found 
around the other AOC 32 wells.  This same reducing environment scenario also existed at 
32M-01-18XBR prior to the 2009 persulfate injection.  Subsequent groundwater monitoring at 
32M-01-18XBR in 2009 indicated a less reducing environment around this well, likely due to 
the effects of the persulfate injection and/or actual injection well installation.  The persulfate 
injection mixture possibly had a high DO due to mixing and the air used during drilling 
possibly induced elevated DO in the groundwater.  The DO and other MNA parameters, such 
as pH and conductivity, have been under a continual decline into May 2010 indicating the 
effects of the injection mixture are dissipating within the bedrock aquifer.  The induced 
aerobic environment around 32M-01-18XBR have resulted in lower metals concentrations in 
groundwater. 

Since May 2004, the only wells with exceedances of the manganese cleanup goal are 32M-01
18XBR and 32M-01-14XOB.  The manganese concentration for well 32M-01-14XOB has 
generally remained slightly below the cleanup goal, although exceedances have been reported 
as recently as May 2009 (3,660 µg/L).  In comparison, 32M-01-18XBR which is just east on 
the warehouse building and a former waste oil UST source area well, has consistently 
produced manganese concentrations above the cleanup goal since April 2002, yielding a trend 
that is relatively increasing up through October 2008.  The March 2009 data, collected one 
month after the ISCO injection, indicated manganese was below action levels at 32M-01
18XBR.  A May 2009 rebound in manganese concentrations occurred, which coincided with 
the rebound of most COCs, followed by a continuing reduction in concentrations through May 
2010.  The May 2010 sampling event was also notable in that all monitoring wells sampled 
were below action levels for manganese. 
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Table 7.4
 
Summary of Well Contaminant Exceedances
 

AOCs 32 and 43A
 

Well April 
2002 

October 
2002 

June 
2003 

December 
2003 

May 
2004 

October 
2004 

June 
2005 

October 
2005 

June 
2006 

October 
2006 

May 
2007 

October 
2007 

June 
2008 

October 
2008 

June 
2009 

October 
2009 

May 
2010 

AOC 32 WELLS - EXCEEDANCES 
32M-01
18XBR 
(Source 
Well) 

VOCs and 
Manganese 

VOCs and 
Manganese 

VOCs and 
Manganese 

VOCs and 
Manganese 

VOCs, 
VPH, 

Manganese 
and Arsenic 

VOCs, 
VPH, 

Manganese 

VOCs, 
VPH, 

Manganese 
and Arsenic 

VOCs, 
VPH, 

Manganese 

VOCs, 
VPH, 

Manganese 
and Arsenic 

VOCs, VPH, 
Manganese and 

Arsenic 

VOCs, 
VPH, EPH, 
Manganese 
and Arsenic 

VOCs, VPH and 
Manganese 

VOCs, VPH, 
Manganese and 

Arsenic 

VOCs, VPH, 
Manganese and 

Arsenic 

VOCs, 
VPH, 

Manganese 
and Arsenic 

VOCs, VPH, 
Manganese and 

Arsenic 

VOCs, VPH and 
Arsenic 

32M-01
14XBR 
(Sentry 
Well) 

No 
Exceedances 

Arsenic and 
Lead 

Arsenic No 
Exceedances 

Arsenic Arsenic No 
Exceedances 

Arsenic and 
Lead 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

Not 
Sampled 

No 
Exceedances 

Not 
Sampled 

No 
Exceedances 

32M-01
14XOB 
(Sentry 
Well) 

No 
Exceedances 

No 
Exceedances 

Manganese 
and Arsenic 

Manganese 
and Arsenic 

No 
Exceedances 

Arsenic Manganese 
and Arsenic 

Arsenic and 
Lead 

Arsenic Arsenic Arsenic Arsenic Arsenic Manganese and 
Arsenic 

Manganese 
and Arsenic 

Not 
Sampled 

Arsenic 

32M-01
15XBR 

No 
Exceedances 

No 
Exceedances 

Manganese 
and Arsenic 

Manganese 
and Arsenic 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

1,4
Dichlorobenzene 

No 
Exceedances 

1,4
Dichlorobenzene 

1,4
Dichlorobenzene 

1,4
Dichlorobenzene 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

32M-01
17XBR 

No 
Exceedances 

No 
Exceedances 

Manganese 
and Arsenic 

Manganese 
and Arsenic 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

1,4
Dichlorobenzene 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

1,4
Dichlorobenzene 

1,4
Dichlorobenzene 

32Z-99
02X 

(Distant 
Sentry 
Well) 

Not sampled Arsenic and 
Lead 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

Not 
Sampled 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

No 
Exceedances 

Not 
Sampled 

No 
Exceedances 

Not 
Sampled 

No 
Exceedances 

SHL-15 Arsenic and 
Manganese 

Arsenic Arsenic Arsenic Arsenic Arsenic Arsenic No 
Exceedances 

No 
Exceedances 

Arsenic Not 
Sampled 

Not 
Sampled 

Not 
Sampled 

Not 
Sampled 

Not Sampled Not 
Sampled 

No 
Sampled 

U.S. Army Corps of Engineers-New England District 
2010 Five-Year Review - Devens 

HGL9/29/2010 
7-16 



 

   
   

 

  
 

   
 

   
 

   

 

 
 
 

  
 

  

 
   

 

 
 

  
 
 
 
 

 
   

   
 

 

 

  
 

    
 
 
 

     

  

HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

7.5.3.1 Natural Attenuation 

Natural attenuation parameters DO and ORP are only useful from bedrock source area well 
32M-01-18XBR, as it is the only well with groundwater that continues to show exceedances of 
organic parameters. Prior to the ISCO remedial injection event low values of DO and ORP 
were well into the ranges indicating anaerobic conditions.  Both had decreased markedly since 
2002 and remained low to October 2008.  This well is located beneath pavement adjacent to 
the warehouse and the lack of groundwater recharge was reflected in the DO values and slow 
rate of contaminant attenuation. 

The persulfate injection implemented in February 2009 was a response to the slow contaminant 
attenuation at the 32-M-01-18XBR well.  The contaminant concentrations dropped rapidly 
after the initial injection, based on March 2009 analytical data, but rebounded in May 2009. 
The rebound appeared to be transitory based on the resumption of a decreasing contaminant 
concentration trend that began with the November 2009 sampling event and continued into the 
May 2010 sampling event.  Additional groundwater data are required to establish an 
increasing, stable, or decreasing concentration trend; however, preliminary data indicate a 
decreasing concentration trend. Analytical and monitoring data from June 2006 through May 
2010 is included in Appendix F. 

7.5.3.2 New Bedrock Topography 

The warehouse was completed in 2001 and is depicted on Figure 7.3.  The new warehouse and 
its associated pavement have significantly altered the ground surface and its capacity for 
recharge.  Shaw Environmental, Inc., developed a an updated contour map for bedrock under 
the warehouse that shows how the bedrock can influence groundwater flow directions and 
affect contaminant transport related to the former source areas that are now encompassed by 
the warehouse footprint. The warehouse slab foundation is likely founded directly on the 
bedrock along its eastern side and overlies two topographic mounds.  Test pits dug in these 
areas showed shallow bedrock as high as 270 ft above msl.  The finish floor is at elevation 
263.5 ft above msl, and it is likely that excavation for the slab foundation extended several ft 
below this level.  Therefore, rock was probably removed to at least an elevation of 260 ft 
above msl in places (USACE, 2004). 

7.5.3.3 Groundwater Flow in Bedrock 

The post-construction bedrock contours, as depicted on Figure 7.3, show the rock surface 
slopes east and west away from the two bedrock mounds under the warehouse, separating 
groundwater flow directions in the area.  Flow in the bedrock is likely to follow fractures and 
topographic gradients toward these depressions to the east and west.  However, the actual 
presence of groundwater and flow paths in the bedrock is unknown under the building.  The 
warehouse and its surrounding pavements significantly prevent recharge to the bedrock from 
infiltration through the overburden. 
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7.5.3.4 Groundwater Flow in Overburden 

The post-construction bedrock contours on Figure 7.3  show the overburden under the 
warehouse is absent to thin along the east side, and thickens to about 45 ft at well 43M-01
17XOB along the building’s west margin.  Hydraulic gradients in the overburden follow those 
contours.  The residual contamination in the source areas lies east of the bedrock divide and 
appears to be encapsulated under the warehouse structure with little to no groundwater in the 
thin overburden, thus preventing the transport and attenuation of some residual VOC 
contamination in the overburden.  The warehouse and its surrounding pavement also 
significantly limit recharge to the overburden from surface infiltration. 

7.5.4 Site Inspection 

On April 12, 2010, an HGL representative performed site inspections at AOCs 32 and 43A. 
Conditions during the inspection were favorable with no precipitation and temperature 
approximately 60 ˚F. 

The warehouse occupying the site is currently up for lease and unoccupied.   The monitoring 
well network was observed to be in good condition with no evidence of damage. 

7.5.5 Interviews 

The following individual was interviewed as part of the five-year review: 

• Ms. Ellen Iorio, USACE, New England District; 

• Mr. Ron Ostrowski, MassDevelopment; and 

• Mr. Brian Poitras, Calare Properties, Inc. 

Ms. Iorio stated that since its closure, other than the construction of the new warehouse 
distribution building, she is unaware of any events, incidents, or activities that would impact 
the remedy at the site. ICs are in effect for AOCs32 and 43A (as discussed in other sections 
of this report). 

Mr. Ron Ostrowski with MassDevelopment was also interviewed and stated that remedial 
action work conducted at the site is progressing in a positive manner. Mr. Ostrowski also 
stated that the vapor intrusion was a concern was being addressed, and that it would not lead 
to an IC. He reported no events, incidents or activities that would require emergency response 
from local authorities. 

Mr. Brian Poitras stated that he is not aware of any events, incidents, or activities that have 
occurred at the site; and that the remedial action appears to be progressing normally. 

The detailed 2010 LUC interviews will be included in Appendix J. 
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7.5.6 Community Participation 

Community participation at former Fort Devens Army Installation is detailed in Section 1.3. 

7.6 TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? 

Yes.  The remedy is functioning based on the long-term monitoring results and ICs 
implemented with no early indicators of remedy failure. Information to support this statement 
provided below. 

Remedial Action Performance 
The excavation and off-site disposal of contaminated soils have been effective at removing any 
contaminant source soils and has met the objectives of the remedial actions. 

Analysis of groundwater data has indicated that off-site migration is not occurring.  The data, 
however, suggest that attenuation at the well to the south and adjacent to the grave of the 
former waste oil UST is slow.  The 2008 LTMP suggested implementation of additional 
remedial activities at AOC 32 to expedite the MNA process.  A catalyzed sodium persulfate 
injection was performed in the vicinity of the former UST area in February 2009 to expedite 
the cleanup process.  Sodium hydroxide was used as a catalyst to activate the persulfate. A 
total of approximately 1,800 gallons of persulfate/water solution was injected into four new 
injection wells near and within the residual contaminant source area (former UST grave) near 
AOC 32 monitoring well 32M-01-18XBR. 

Post-injection groundwater sampling revealed a marked decrease in contaminant 
concentrations followed by a contaminant increase.  The increased concentrations were still 
below baseline (fall 2008) pre-injection concentrations, and subsequent sampling performed in 
November 2009 revealed a decreasing concentration trend that continued into May 2010.  The 
May 2010 dataset is significant in that all wells were below action levels for manganese.  The 
source area well 32M-01-18XBR also had 1,2-DCB and chlorobenzene concentrations below 
their respective action levels in May 2010.  May 2010 concentrations of 1,3-DCB and 1,4
DCB also showed promising sustained decrease trends based on November 2009 and May 
2010 data, to just above their action levels.  Based on these trends, the MNA remedy has been 
positively impacted by the ISCO injection conducted near former waste oil UST source area 
well 32M-01-18XBR. 

Systems Operations/Operation and Maintenance (Long-Term Groundwater Monitoring) 
Groundwater monitoring is performed in accordance with the LTMP (HGL, 2008b) for AOCs 
32 and 43A. As stated previously, groundwater sampling was discontinued at AOC 43A in 
2004 due to two consecutive years of contaminant non-detections within groundwater wells at 
this AOC.  Groundwater gauging is performed at AOC 43A on an annual basis.  Groundwater 
sampling was performed at AOC 32 on a semiannual basis through 2009.  In 2008, the fall 
event was designated as a pre-injection (ISCO) baseline monitoring event and subsequent fall 
events would be designated as performance monitoring events.  Beginning in 2010, AOC 32 
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will be sampled annually during the spring event; however, as mentioned above, additional fall 
sampling may occur at AOC 32 to monitor results of the persulfate injection treatment.  Based 
on the May 2010 32M-01-18XBR groundwater analytical data, a further decrease of COCs 
was observed that indicted a fall 2010 performance monitoring event may no longer be 
needed. 

Opportunities for Optimization 
The Army will transition to the annual sampling protocol described in the LTMP beginning 
with the spring 2010 LTM event and evaluate the need for a second (fall 2010) performance 
monitoring event if post-injection contaminant rebound is observed at 32M-01-18XBR.  
Conversely, a fall event may be added if substantial contaminant reductions are observed in 
order to establish trend data. 

Early Indicators of Potential Remedy Failure 
Review of historical LTM data indicated that natural attenuation was not effectively 
remediating contamination in a localized area, as defined by 32M-01-18XBR, near AOC 32 
former waste oil UST grave (source area). Other AOC 32 and 43A monitored areas did 
indicate that natural attenuation was a valid remedy. The February 2009 ISCO injection was 
performed.  The performance monitoring data indicated that the initial contaminant reduction 
was significant followed by a rebound of approximately 50% of pre-injection concentrations. 
Additional monitoring indicates decreasing concentrations from March 2009 through May 
2010 but additional data are required to establish a definitive trend.  A second injection may be 
required if data reveal increasing concentrations or a return to the pre-injection status quo of 
variable but stagnant concentration trends. 

Implementation of Institutional Controls and other Measures 
There are no current or future plans for additional development or installation of potable 
drinking water wells at AOCs 32 and 43A.  Based on information collected during this review, 
this IC is effective in ensuring the remedy’s protectiveness because exposures to contaminants 
are not allowed to occur.  The deed can be located at the BRAC office library. 

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used 
at the time of remedy selection still valid? 

The exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 
remedy selection are still valid based on supporting information provided below, with the 
exception of the PRG for arsenic and 1,3-DCB.   The arsenic PRG was previously 50 µg/l and 
changed to 10 µg/l in January 2006.  The GW-1 standards in the MCP were revised and the 
GW-1 standard for 1,3-DCB was lowered from 600 µg/L to 40 µg/L. 

Changes in Standards and To Be Considered 
As part of this five-year review, ARARs and TBC guidance presented in the ROD and current 
ARARs were reviewed.  This ARARs review will be discussed further in Section7.6.2. 
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Excavation activities at AOC 32 were completed in 1998.  The RAOs for soil specified in the 
ROD have been permanently achieved.  There are no current ARARs that apply to soil 
contaminants at the site.  Because the cleanup goals for soil at AOC 32 were based on HHRA 
levels determined specifically for the site and the contaminated soils were removed, changes to 
soil TBCs do not affect the protectiveness of the implemented remedy. 

The MCLs are health-based standards established by the USEPA.  The MCL for arsenic in 
effect at the time of the ROD (50 µg/L) was selected as a groundwater cleanup goal.  Arsenic 
was present on site at concentrations greater than its MCL during the remedial investigation 
and was a primary risk driver for the ingestion of groundwater exposure pathway at AOC 32. 
The MCL for arsenic has been updated since the 1998 ROD.  Changes to the MCL for arsenic 
(effective February 2002) in association with changes of the EPA National Primary Drinking 
Water Regulations for arsenic and implementation on January 23, 2006, effectively reduce the 
clean-up level for arsenic from 50 µg/L to 10 µg/L.  There have been no changes to the COC 
MCLs since the previous five-year review.  Because the remedy prohibits the use of 
groundwater as drinking water, changes to groundwater standards do not affect the 
protectiveness of the implemented remedy. 

After the completion of the fall 2005 LTM event, the GW-1 standards in the MCP were 
revised and the GW-1 standard for 1,3-DCB was lowered from 600 µg/L to 40 µg/L. This 
change in standard does not affect the remedy.  Concentrations of 1,3-DCB have decreased 
substantially over the latest five year monitoring period covered by this review and are only 
slightly above (59 µg/L) the new standard in one well. 

Changes in Exposure Pathways 
The ROD identified unacceptable risks from the following exposure pathways: ingestion of 
groundwater as the primary drinking water source at both AOCs 32 and 43A; and direct 
contact with, and ingestion of, contaminated soils by current and future site workers and future 
construction workers at AOC 32.  Based on analytical results of confirmatory soil samples 
collected from excavated areas, the excavation and removal of contaminated soil from AOC 32 
have eliminated the direct contact exposure pathway to contaminated soils. 

ICs prohibiting the use of site groundwater as drinking water at both AOCs 32 and 43A have 
effectively eliminated exposure via ingestion of groundwater.  The construction of a large 
warehouse was completed in 2001.  The warehouse and associated pavements now cover much 
of both AOCs 32 and 43A.  Land use at the site has not changed from the presumed future 
industrial use evaluated prior to the ROD and is not expected to change.  Current use is in 
compliance with deed restrictions on groundwater extraction recorded in November 1997 for 
parcel A-3, which includes AOCs 32 and 43A. 

The construction of the warehouse was evaluated as a potential exposure pathway for 
inhalation of vapors diffusing from groundwater via soil gas into indoor air.  This potential 
pathway was evaluated for future on-site workers in the RI for AOC 32.  No unacceptable 
risks were found based on modeled indoor air concentrations from site groundwater and soil 
concentrations at the time of the RI preparation (circa 1994). The Army has conducted 
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sampling and modeling since the second five-year review to further evaluate the potential for 
vapor intrusion (USACE, 2009).  The sampling and modeling results indicate that there is no 
reason to restrict site use due to vapor intrusion.  The potential for vapor intrusion should be 
reevaluated if there are consistent increasing contaminant trends in the groundwater monitoring 
data or if significant structural modifications are made to the building foundation. 

Changes in Exposure Assumptions 
The risk assessment supporting the ROD for AOCs 32 and 43A used exposure assumptions 
that were consistent with standard practice at the time.  Since the original risk assessment was 
prepared, USEPA has updated the recommended dermal contact exposure assumptions.  The 
1998 draft guidance for evaluating dermal contact exposures used in the RI was finalized in 
July 2004 (Risk Assessment Guidance for Superfund, Volume I – Human Health Evaluation 
Manual – Part E, Supplemental Guidance for Dermal Risk Assessment – Final).  The final 
guidance includes slight changes in some dermal exposure assumptions.  Because the remedy 
includes prohibiting the use of groundwater as drinking water and excavation of contaminated 
soils has been performed, changes to the exposure parameters do not affect the protectiveness 
of the implemented remedy. 

Changes in Toxicology and Other Contaminant Characteristics 
Because the groundwater cleanup goals presented in the ROD are not risk-based calculated 
values, changes in toxicity values do not impact the protectiveness of the cleanup goals. Also, 
the remedy includes the prohibition of groundwater use as drinking water so any changes in 
toxicity of the COCs do not affect the protectiveness of the remedy.  Because the soil cleanup 
goals at AOCs 32 and 43A were based on site-specific HHRA, changes in toxicity values for 
soil contaminants could have affected the soil cleanup goals.  However, because the 
contaminated soil has already been removed, changes to soil contaminant toxicity do not affect 
the protectiveness of the implemented remedy. 

Below is a summary of the changes in toxicity values for each COC and the potential impact 
on the risk calculations: 

The IRIS cancer assessment for inorganic arsenic is currently under review. EPA’s Office of 
Research Development has recently completed a 2010 draft titled: Toxicological Review of 
Inorganic Arsenic: In Support of the Summary Information on the Integrated Risk Information 
System (IRIS).  The draft assessment includes an updated CSF of 25.7 mg/kg-day-1, which is 
much high than the CSF currently listed in IRIS.  Acceptance of this new, higher CSF could 
indicate that the cancer risk from arsenic may be underestimated. 

The manganese RfD published in the IRIS database includes manganese from all sources, 
including diet.  USEPA Region I supports an oral RfD for manganese of 0.07 mg/kg/day for 
ingestion of soil, sediment, or food and an oral RfD of 0.024 mg/kg/day for manganese in 
drinking water.  Also, USEPA issued a Lifetime Health Advisory of 0.3 mg/L for manganese. 
This value should be used for infants younger than six months even for an acute exposure of 
10 days.  The advisory is a to-be-considered value.  Therefore, potential cancer risks from 
exposure to manganese are lower than calculated in the risk assessment. 
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Changes in Risk Assessment Methodology 
Several new risk assessment methodologies have been introduced since the original risk 
assessment was performed. 

In 2004, USEPA published the final version of the RAGS Appendix E, which is the updated 
guidance for the dermal contact evaluation (EPA, 2004).  Current recommendations include 
updated dermal absorption factors for specific chemicals and updated oral to dermal 
adjustment factors for RfDs and CSFs.  The final guidance includes slight changes in some 
dermal exposure assumptions from what was used in the original risk assessment.  While this 
may indicate an underestimation of exposure in the original risk assessment, it is not expected 
that the slight change in the dermal exposure calculation would alter the conclusion of the risk 
assessment. 

USEPA has identified several carcinogens that act via a mutagenic mode of action, and to 
account for their early-life exposures, the default ADAFs of “10” for ages 0 to 2 and “3” for 
ages 2 to 16 have now been incorporated into the risk calculations.  This approach is 
consistent with the 2005 Guidelines for Carcinogen Risk Assessment and the Supplemental 
Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens.  No currently 
detected AOC 32 COC is considered to be mutagenic for the purposes of the risk assessment 
methodology.  This change would not affect the conclusion of the original risk assessment. 

In January 2009, USEPA introduced RAGS Part F, which updates the approach for 
determining risk from inhaled chemicals to be consistent with the inhalation dosimetry 
methodology described in Methods for Derivation of Inhalation Reference Concentrations and 
Application of Inhalation Dosimetry (USEPA, 1994).  The new approach revises the equations 
for estimating inhalation exposure and risk, recommending that when estimating risk via 
inhalation, the concentration of the chemical in air should be used as the exposure metric 
(e.g., mg/m3), rather than inhalation intake of a contaminant in air based on inhalation rates or 
body weight (e.g., mg/kg-day).  It is not expected that this change in the inhalation calculation 
would alter the conclusion of the risk assessment. 

While numerous methodologies have changed since the original risk assessment was prepared, 
the potential human health risks discussed in the ROD will be eliminated by the ICs that are in 
place to prohibit groundwater from being used as drinking water thus maintaining the 
protectiveness of the current remedy.  Therefore, there are no risk assessment methodology 
changes that affect the protectiveness of the remedy. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No other information has come to light that would call into question the protectiveness of the 
remedy.  No natural disaster impacts occurred at AOCs 32 or 43A during this review period. 
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7.6.1	 Summary of Technical Assessment 

Groundwater data indicates that contaminant concentrations are declining and that off-site 
migration is not occurring.  While several risk assessment methodologies have changed since 
the original risk assessments were prepared, ICs are in place to limit the groundwater use as 
drinking water, thus maintaining the protectiveness of the current remedy. 

Vapor intrusion exposures related to groundwater are not problematic at AOCs 32 and 43A. 
Further evaluation may be necessary if groundwater concentrations of VOCs in the area are 
found to increase over time or if significant modifications are make to the building foundation. 

Organic contaminant degradation via monitored natural attenuation was not effectively 
remediating localized contamination based on monitoring well 32M-01-18XBR, near former 
waste oil UST grave. A sodium persulfate injection event was performed to augment the 
MNA remedy and was followed by performance groundwater sampling.  The latest 
performance groundwater monitoring in May 2010 indicates a reduction in contamination 
concentrations.  May 2010 monitoring data from all wells has indicated that manganese 
concentrations have dropped below its associated action level. 

7.6.2	 Applicable or Relevant and Appropriate Requirements Review 

ARARs that were presented in the ROD are included in Appendix F.  Standards and 
regulations, current at the signing of the ROD and for the previous Five-Year Reviews, have 
been reviewed for changes that could affect protectiveness of the remedy. 

ARARs including the ROD that pertains to the excavation and off-site disposal of soil and 
subsurface soil were not reviewed for this five-year review.  Excavation activities were 
completed in 1998 and the RAOs specified in the ROD have been permanently achieved. 

The following ARARs have been modified since the signing of the ROD and may affect the 
protectiveness of the implemented remedial action: 

1.	 40 CFR 141.11 Subpart B Maximum Contaminant Levels – updated July 1, 2001. 
Section 141.11 (a) and (b) were amended at 66 FR 7061 on January 22, 2001 to state 
the following: 

- ***The analyses and determination of compliance with 0.05 mg/L MCL for arsenic use the 
requirements of 141.23. 

- The MCL for arsenic was 0.05 mg/L for community water systems until January 23, 2006. 

On January 22, 2001, USEPA adopted a new standard for arsenic in drinking water at 
0.01 mg/L, replacing the old standard of 0.05 mg/L (66 FR 6976).  The rule became 
effective February 22, 2002.  The date by which systems must comply with the new 
0.01 mg/L standard was January 23, 2006. 
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2.	 40 CFR 141.15 and 141.16 Subpart B MCLs – updated July 1, 2003.  An effective 
date note (65 FR 76745) removed the sections from the CFR effective December 8, 
2003.  Sections 141.15 and 141.16 do not appear in 40 CFR 141 updated on July 1, 
2004.  These two sections addressed MCLs for radium-226, radium-228, gross alpha 
particle radioactivity, and beta and photon radioactivity, which do not affect the 
protectiveness of the remedy. 

3.	 40 CFR 141.51 Subpart F MCL Goals and Maximum Residual Disinfectant Level 
Goals – updated July 1, 2001.  The table was amended in Section 141.51 by adding 
arsenic with an MCL goal of zero effective January 23, 2006 (66 FR 7063).  Until 
then, no MCL goal applied for arsenic. 

4.	 310 CMR 22.0 Drinking Water – updated May 24, 2004.  The arsenic MCL listed in 
Section 22.06 is effective for the purpose of compliance with the CFR (outlined above) 
on January 23, 2006. A perchlorate standard was also promulgated July 28, 2006. 
Because perchlorate is not a COC for the site, the ARARs are not affected by this 
change.  310 CMR 22.26 was updated in December 2009 regarding microbial 
communities in groundwater that is also used for public consumption.  As bacterial 
populations are not considered a COC for AOCs 32 and 43A, the protectiveness of the 
remedy is not affected. 

5.	 310 CMR 30.00 Hazardous Waste Regulations – In January 2007, an update to this 
regulation was proposed to streamline the cleanup requirements of any hazardous 
materials released to the environment at facilities, both active and closed, that are, or 
were, subject to a hazardous waste license.  In April 2010, this regulation was updated 
to include the Amendments for Adoption of Federal Land Disposal Restriction 
Program. The update also includes revised definitions and technical corrections needed 
to clarify the regulatory status of specific wastes.  There were no revisions that affect 
the protectiveness of the remedy. 

6.	 314 CMR 6.00 Massachusetts Groundwater Quality Standards – rescinded March 20, 
2009.  Revisions made to 314 CMR 5.00 for a streamlined groundwater discharge 
permitting process negated the need for this section. As the selected groundwater 
quality standards for AOC 32 and 43A are primarily Federal MCLs and are also 
presented in 40 CFR 141 Section 11 and 13, the removal of 314 CMR 6.00 from the 
CMR does not affect the protectiveness of the remedy. 

7.7	 ISSUES 

The effectiveness of the persulfate injection is still under evaluation and additional actions may 
be necessary to augment the MNA remedy at the former AOC 32 former waste oil UST grave 
source area if contaminant concentrations rebound or show no change over time. 
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7.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

In accordance with the revised LTMP (HGL, 2008), the Army transitioned to annual LTM 
sampling events beginning with the spring 2009 LTM event. In 2009, the Army performed an 
additional fall monitoring event to evaluate the performance of the prior persulfate injection. 
Data from each spring LTM event would be used to evaluate whether fall performance 
monitoring should continue for another year or could be terminated. The Army should use 
spring 2010 LTM event data and an evaluation of long-term trends (i.e., the continuance of 
existing trends or the emergence of new trends) to evaluate the need for a fall 2010 
performance monitoring event. 

7.9 PROTECTIVENESS STATEMENT 

The remedy at AOCs 32 and AOC 43A is protective of human health and the environment. 
Exposure pathways that could result in unacceptable risks are being controlled.  Post 
construction groundwater flow patterns have been defined and no new potential receptors have 
been identified.  ICs that prohibit access to the site’s groundwater for residential or 
commercial use are in place. Current remedial action activity consists of implementing the 
remaining components specified in the ROD: the long-term groundwater monitoring program, 
utilizing ICs, annual reporting, evaluation of the monitored natural attenuation performance, 
and five-year site reviews.  These components enable continued assessment for compliance 
with performance standards and reporting of remedy progress. 

7.10 NEXT REVIEW 

See Section 1.4 for further details. 
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8.0	 AREA OF CONTAMINATION 69W STATUTORY FIVE-YEAR 
SITE REVIEW 

8.1	 SITE CHRONOLOGY 

Table 8.1
 
Chronology of Events
 

AOC 69W
 

Event Date 
Fuel line crimp during UST installation leaked approximately 8,000 gallons of No. 
2 fuel oil released to the ground 

1972 

Oil recovery system was installed 1972-1973 
Underground fuel line failed at a pipe joint and approximately 8,000 gallons of No. 
2 fuel oil was released to the ground 

1978 

SI performed 1994 
Removal action of contaminated soil from 1972 leak and oil recovery system 1997-1998 
RI completed 1998 
Limited Action ROD signed 1999 
Final LTMP March 2000 
First Five-Year Review September 2000 
Final OPS Demonstration for AOC 69W November 2005 
Second Five-Year Review September 2005 
Finding of Suitability to Transfer (FOST) November 2006 
Property transferred  from Army to MassDevelopment August 2007 
Final Indoor Air Soil Vapor Intrusion Study for Parker Charter School February 2008 
Revised LTMP November 2008 
Semiannual LTM 2000-2005 
Annual LTM 2006-2009 

8.2	 BACKGROUND 

AOC 69W is located at the northeast corner of the intersection of Jackson Road and Antietam 
Street on the northern portion of what was formerly the Main Post at Fort Devens.  AOC 69W 
consists of the Former Fort Devens Elementary School (Building 215), the associated parking 
lot, and adjacent lawn extending approximately 300 ft northwest to Willow Brook.  All 
contamination at AOC 69W is attributed to No. 2 heating oil, which leaked from underground 
piping in two separate incidents; in 1972 and in 1978. Approximately 7,000 to 8,000 gallons 
of fuel oil were released to soil from each release. A site map showing various features is 
included as Figure 8.1. 

The following items summarize the history for AOC 69W. 

•	 1951.  The Fort Devens Elementary School was built and consisted of the 
east/southeast half of the present school.  The school was heated by an oil-fired boiler, 
and the heating oil was stored in a 10,000-gallon UST located in what is currently the 
school courtyard.  The school was operated and maintained by the Ayer School 
Department. 
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•	 1972.  An addition to the school was built that formed the current school structure.  
Although a new boiler room was constructed, the old boiler room remained 
operational.  The original 10,000-gallon UST was removed and a new 10,000-gallon 
UST was installed north of the school in the middle of the current parking lot.  During 
the UST installation, the underground fuel line leading to the new boiler room was 
accidentally crimped, causing the pipe to split and leak approximately 7,000 to 8,000 
gallons of No. 2 fuel oil to the ground. 

•	 1972-1973. As a result of the fuel release, an oil recovery system was installed in the 
vicinity of the 10,000-gallon UST.  The system consisted of underground piping 
connected to a buried 250-gallon concrete vault that acted as an oil/water separator. 
The vault collected oily water and was pumped out approximately every 3 months. 

•	 1978.  Underground fuel piping near the original boiler room failed at a pipe joint. 
Approximately 7,000 to 8,000 gallons of oil were released into the soil during the 
incident.  Soil was excavated to locate the source of the release.  The excavation 
remained open to collect the residual oil for 1 month before the damaged piping was 
found and replaced.  A maximum of 2,600 gallons of residual oil was pumped from the 
oil recovery system. 

•	 1993.  The Ayer School Department closed the school because the facility was excess 
to its needs.  As part of the Base closure process, the Army performed a base wide 
evaluation of past spill sites and designated the elementary school spill site as Areas 
Requiring Environmental Evaluation (AREE) 69W.  Based on document reviews and 
site visits, the evaluation concluded that residual fuel contamination might have been 
present in the soil and groundwater at the site. 

•	 1994. The Army performed a SI, which revealed the presence of fuel-related 
contaminants in both soil and groundwater between the school and the existing UST, 
and in an area extending northwest from the existing fuel UST to near Willow Brook. 
The Army re-designated the site as AOC 69W and proposed a RI be performed. 

•	 1995-1998. An RI was performed to define the AREE SI, and to determine whether 
remediation was warranted. Investigation activities included an historical record search 
and personnel interviews, a geophysical survey and test pitting, sediment and toxicity 
sampling in Willow Brook, surface and subsurface soil sampling, groundwater 
monitoring well installation, groundwater sampling and groundwater level 
measurements, aquifer testing, ecological survey and wetland delineation, air quality 
sampling within the elementary school, and human health and ecological risk 
assessments.   The RI data showed that fuel-related compounds, primarily TPHC and 
SVOCs were present in soils extending from the new (1972) boiler room to 
approximately 300 ft northwest.  Fuel-related VOCs, SVOCs, TPHC, and inorganics 
comprised the observed groundwater contaminants. Soil and groundwater 
contamination appeared to be largely a result of the 1972 fuel oil release.  The 
underground oil recovery system apparently acted as a conduit for contaminant 
migration in soil and groundwater.  Observed contamination from the 1978 release did 
not appear to be migrating downgradient and further migration was considered unlikely 
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considering the age of the release and the paved parking lot, which inhibited 
precipitation infiltration. 

•	 1996.  Fort Devens officially closed.  AOC 69W was slated for future transfer to the 
Massachusetts Government Land Bank (now MassDevelopment).  The existing school 
building was expected to be re-opened. 

•	 1997-1998. The Army performed a removal action and excavated approximately 3,500 
cy of petroleum-contaminated soil associated with the 1972 fuel oil leak.  The 10,000
gallon fuel oil UST, oil recovery system’s 250-gallon vault, and associated piping were 
also removed.  The 10,000-gallon fuel oil UST was confirmed to be intact (i.e., no 
holes or leaks were observed).  Confirmatory soil sampling in excavated areas 
indicated that EPH and VPH concentrations immediately adjacent to the school still 
exceeded MCP S-1/GW-1 soil standards after the removal action.  Because of the 
proximity of the school, this soil could not be excavated without potential building 
structural damage. 

•	 1999. Limited Action ROD signed.  The Limited Action consists of groundwater LTM 
and ICs to limit the potential exposure to contaminated soils and groundwater under 
both the existing and future site conditions.  Because groundwater in this site’s 
recharge area is not planned for as a drinking water source and because Devens has a 
municipal water supply, the Army’s position has been that residual contamination of 
groundwater in this area does not pose an unacceptable risk.  The Limited Action ROD 
has been in effect since 1999. 

•	 2000.  The former Fort Devens Elementary School was reopened in September 2000 as 
the Parker Charter School and currently occupies the site. 

•	 2006-2007. The Army finalized the FOST for AOC 69W in November 2006 and the 
property was formally transferred from Army ownership to MassDevelopment in 
August 2007. The current property owner, Francis Charter School, is abiding by the 
ICs imposed on the property, and annual groundwater sampling continues as 
recommended in the current LTMP. 

8.2.1 Summary of Site Geology and Hydrogeology 

The predominant soil type at AOC 69W consists of dark yellowish-brown fine to coarse sands, 
gravely sands, and silty sands.  Explorations in the vicinity of Willow Brook and its associated 
wetlands revealed a 4- to 5-ft layer of dark grayish-brown, sandy silt overlying the sands. 
Organic material, believed to be from undisturbed native peat deposits, is located in the area 
north of the school at a maximum depth of 4 ft bgs.  Near surface soils beneath the school and 
parking lot consist of reworked native soils.  During the remedial investigation in 1998, 
bedrock was not encountered in any of the soil borings, which reached depths of up to 16 ft. 
The water table aquifer at AOC 69W occurs in the overburden at depths ranging from 4 ft to 6 
ft bgs on the north side of the school building to approximately 1-ft bgs adjacent to Willow 
Brook.  Groundwater flow direction is predominately from the south-southeast to north-
northwest.  Groundwater discharges to Willow Brook at times of high groundwater levels and 
is a losing stream during low groundwater conditions. Vertical gradients were not calculated as 
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there are no deep overburden wells; however, the intermittent discharge to Willow Brook 
indicates locally upward gradients.  Calculated groundwater flow velocities are consistent with 
the observed sandy soils with a maximum calculated flow velocity of 2 ft/day and a mean flow 
velocity of 0.7 ft/day. AOC 69W is located within the delineated Zone II for the MacPherson 
production well located approximately 3,000 ft to the north, and downgradient of AOC 69W 
(USACE, 1998).  

8.2.2 Soil Contamination 

A review of the field and analytical data from the 1995 and 1996 RIs (HLA, 1998) indicated 
that there were two areas of fuel-related soil contamination at AOC 69W.  The larger area 
extended from the new boiler room to the oil recovery system 250-gallon concrete vault that 
acted as an oil water separator, in the wooded area approximately 300 ft northwest of the 
school.  The contamination was attributed to the 1972 release of fuel oil from piping between 
the 10,000-gallon UST and the new boiler room.  Analytical data and visual evidence 
suggested that the release may have been inside or near the new boiler room.  Because of the 
release, an oil recovery system was installed in 1972 to remove oil from the source area and 
presumably from near surface soils in the grassy area north of the school.  Contaminant 
distributions established by the RI indicated that the trench for the underground piping 
associated with this system may have acted as a conduit for contaminant migration.  Detected 
contaminants were primarily TPHC, PAHs, and EPH/VPH at approximately 6 ft to 10 ft bgs 
adjacent to the school and 0 to 4 ft bgs downgradient in the grassy area and in the vicinity of 
the 250-gallon underground concrete vault.  Subsurface contaminants were located primarily at 
or near the water table.  Surficial contamination downgradient of the school (near Willow 
Brook) is attributed to sorption during times of high groundwater levels. 

Based on the nature and distribution of contaminants, a Removal Action (Weston, 1998) was 
undertaken in the winter of 1997 and 1998 to remove contaminated soil associated with the 
1972 release.  Soil was excavated to a maximum depth of 13 ft bgs near the school, and 8 ft 
bgs near the 250-gallon underground concrete vault.  Confirmatory subsurface soil sample 
results from the removal action showed that concentrations of fuel-related contaminants still 
exceed MCP S-1/G-1 standards for EPH in subsurface soils immediately adjacent to the school 
building, but are generally low in downgradient areas (Weston, 1998). 

The other identified area of soil contamination is located adjacent to the school building 
outside of the original boiler room.  This contamination is attributed to the 1978 fuel oil 
release from ruptured piping.  An excavation at the time of the release showed visible fuel oil 
contamination emanating from underneath the school. Analytical data indicated that the 
contaminants were primarily TPHC at depths of 4 ft to 7 ft bgs beneath the parking lot. 
Contaminants appeared to be localized to the area immediately adjacent to the school.  Site 
related contaminants were absent from adjacent soils (e.g., ZWR-95-27X, ZWR-95-54X, and 
ZWR-955-5X).  Future leaching is not likely as the area is paved, thereby inhibiting leaching 
of soils via precipitation infiltration. 
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8.2.3 Groundwater Contamination 

Fuel-related VOCs, SVOCs, TPHC, and inorganics comprise the observed groundwater 
contaminants at AOC 69W.  Varying degrees of groundwater contamination, as identified by 
field and off-site analysis, were observed to extend from the new boiler room towards the 250
gallon underground concrete vault located approximately 300 ft to the northwest.  The area of 
groundwater contamination was coincident with the underground piping associated with the oil 
recovery system installed in response to the 1972 fuel oil release.  Contaminant concentrations 
were highest between the new boiler room and monitoring well 69W-94-13, which was also 
the area of highest observed soil contaminant concentrations.  The soil around monitoring 
wells 69W-94-10 and 69W-94-13 exhibited the highest contaminant and inorganic 
concentrations.  This soil was removed during the soil Removal Action (Weston, 1998). 

Arsenic, calcium, iron, manganese, potassium, and sodium were detected in filtered 
groundwater samples at concentrations in excess of calculated Devens background 
concentrations and in some cases in excess of cleanup values based on the MCP GW-1/GW-2 
groundwater standards.  The greatest number of background exceedances and the only noted 
Federal MCL/Massachusetts Groundwater Quality Standards 310 CMR 6.0 exceedance in the 
initial groundwater sampling events were observed in groundwater from monitoring wells 
69W-94-10 and 69W-94-13.  Analytes that exceeded MCLs in these wells included arsenic, 
naphthalene, and the EPH and VPH aromatic fractions.  Contaminated soils surrounding these 
wells were removed during the soil Removal Action (Weston, 1998). 

The RI (HLA, 1998) did not reveal significant groundwater contamination associated with the 
1978 fuel oil release in the vicinity of the old boiler room.  Low concentrations of chlorinated 
VOCs were detected during the 1995 field analysis and the first round of groundwater 
sampling.  No chlorinated VOCs were detected during the next three subsequent rounds of 
groundwater sampling efforts. 

8.2.4 Summary of Site Risks 

The RI report (HLA, 1998) completed a HHRA following a four-step process: (1) contaminant 
identification; (2) exposure assessment; (3) toxicity assessment; and (4) risk characterization. 
Detailed discussion of the HHRA approach and results is presented in the RI report. 

As presented in the RI report (HLA, 1998), under the current land use conditions the 
estimated excess carcinogenic risks for exposure of a pupil, trespasser and site maintenance 
worker to soil, sediment, and groundwater were within the USEPA acceptable risk range of 
1x10-4 to 1x10-6 .  Similarly, potential non-cancer risks did not exceed the USEPA HI threshold 
value of “1”.  Excess carcinogenic risks under future land use were estimated for a pupil 
(exposure to surface soil, sediment, groundwater, and indoor air) and utility worker (exposure 
to surface soil and subsurface soil).  The excess carcinogenic risk for a pupil is within the 
USEPA acceptable risk range while the utility worker was below 1x10-6 .  Again, potential 
non-cancer risks did not exceed the USEPA upper threshold limit of HI = 1 (HLA, 1998). 
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At the time of the RI, there was no use of (or known exposure to) groundwater at AOC 69W; 
therefore, risk assessment evaluated the potential risks associated with hypothetical residential 
use of water.  Estimated cancer and non-cancer risks associated with this hypothetical future 
exposure exceeded levels generally considered acceptable by the USEPA.  These risks resulted 
primarily from the presence of arsenic in the groundwater. 

Potential risks for ecological receptors were evaluated during the RI report for chemicals 
detected in surface soil, sediment, and groundwater at AOC 69W.  The RI report concluded 
that contamination posed minimum threat to ecological receptors. 

In June 1999, a Limited Action ROD was signed.  The Limited Action consists of 
groundwater LTM and ICs to limit the potential exposure to any residual contaminated soils 
and groundwater under both existing and future site conditions. 

8.3 REMEDIAL ACTION 

The RAOs, as stipulated in the ROD, are: 

•	 Restore the aquifer to drinking water standards within a reasonable period; 

•	 Monitor potential future migration of groundwater contamination; 

•	 Eliminate risk from potential consumption of groundwater; and 

•	 Reduce or eliminate the direct contact threat of contaminated soils. 

The current groundwater monitoring criteria for COCs are shown in Table 8.2. 

Table 8.2 
Groundwater Contaminants of Concern Monitoring Criteria 

AOC 69W 

Contaminant of Concern Monitoring Criteria (µg/L) 
VPH/EPH 

VPH C9-C10 Aromatics 200 
EPH C11-C22 Aromatics 200 

INORGANICS 
Arsenic, dissolved 502 

Manganese, dissolved 375 
Notes:
 
1 Monitoring Criteria is based upon the lower of the site-specific monitoring criteria or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 
2 Based on MCL at time of ROD.  EPA lowered MCL to 10 µg/l in 2006. 


The rationale for implementing the Limited Action alternative is two-fold: 

1)	 The groundwater will not be used as a drinking water source.  The town of Devens has 
a municipal water supply.  Therefore, the groundwater poses no excessive risk to 
human health or the environment. 
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2)	 The Army will monitor arsenic, manganese, and EPH/VPH levels in groundwater and 
place ICs on the property to ensure protectiveness with regard to current and future 
land use. 

For the purpose of assessing the VPH/EPH monitoring results there are no potential MCLs 
identified in the ROD, so the Army has elected to compare the results to the MCP standards 
for a GW-1/GW-2 aquifer.  A GW-1 aquifer is defined as either a current or potential drinking 
water source area.  A GW-2 aquifer is defined as any groundwater monitoring point that is 
located within 30 ft of an existing occupied structure and the average annual groundwater level 
is within 15 ft of the ground surface. 

8.3.1 Selected Remedy 

The ROD for AOC 69W, signed in June 1999, identified Limited Action as the selected 
remedy.  A FS was not performed prior to the ROD as previous source removal activities had 
been performed. 

The Limited Action alternative for AOC 69W included the following key components: 

•	 ICs, including deed and/or use restrictions, would be established and enforced to 
restrict or prevent potential human exposure to site soil and groundwater contaminants 
left in place. 

•	 A LTMP would be developed to monitor for any potential off-site migration of 
contaminants and to verify that elevated concentrations decrease overtime.  The LTMP 
details the installation of groundwater monitoring wells in the source area and 
downgradient sentry wells to monitor for off-site migration.  Eight wells would be 
monitored semiannually for EPH, VPH, iron, manganese, arsenic, and bis (2
ethylhexyl) phthalate. 

•	 Five-year reviews would be performed to review the data collected and assess the 
effectiveness of the remedy. 

The LTMP states that if there is an indication that contaminants are migrating downgradient 
from the former source area, the Army, in conjunction with MassDEP and USEPA 
representatives, will evaluate the need for additional action.  Under the LTMP, downgradient 
migration is defined by the presence of a COC concentration in groundwater in any of the 
designated sentry wells (ZWM-95-15X, ZWM-95-18X, ZWM-99-23X, and ZWM-99-24X) 
above its monitoring criteria. 

8.3.2 Remedy Implementation 

The final post-ROD LTMP for AOC 69W was issued in October 2000.  The plan detailed the 
individual wells to be sampled on a semiannual basis.  The plan also provides sampling 
methodology and analytical requirements. Groundwater from monitoring well ZWM-99-23X 
exhibited contamination beginning at the inception of monitoring in 2000. In 2001, two 
additional sentry wells were installed crossgradient and downgradient of monitoring well 
ZWM-99-23X. 
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The 2002 Draft Interim Remedial Action Report indicated that, based upon evaluation of 
previous analytical data, bis (2-ethylhexyl) phthalate was dropped from the LTM program 
because it was found to be a common laboratory contaminant. Iron was also eliminated as a 
COC, but was retained in the monitoring program as an indicator of remedial progress. 

Current action consists of continued implementation of the components specified in the ROD: 
ICs; a groundwater LTM program; annual reporting; and five-year reviews.  These 
components enable continued assessment for compliance with established performance 
standards and reporting of performance standards. 

The first round of groundwater LTM was performed in the spring of 2000 with semiannual 
sampling performed through 2005.  Annual sampling was initiated in 2006 and a revised 
LTMP was prepared in 2008.  MassDevelopment currently supplies potable water to the 
school.  The Excavated Soil Management Area (ESMA) is monitored during sampling events 
for broken ground or excavations.  Work is being performed in accordance with the approved 
LTMP (HGL, 2008). 

The first five-year review was completed for AOC 69W in September 2000.  The second five-
year review was performed and completed in September 2005. Five-year reviews must be 
completed within five years of the previous five-year report’s completion date. 

ICs are currently in place as administered by the ROD in June 1999, which were enforced in 
the transfer of the property from the Department of the Army to MassDevelopment in 2007 
(Deed, 2007).  Specifically, the ICs include: educational, institutional and open space use 
restriction, groundwater restriction, soil excavation restriction, modification or release of 
environmental protection provisions, and project notifications if any of the above restrictions 
are modified.  The deed included a parcel boundary map that encompasses the restrictions, 
which is demonstrated in Figure 8.2.  The full deed can be located at the BRAC office library. 

8.3.3 System Operation/Operations and Maintenance 

Groundwater monitoring is performed in accordance with the LTMP (HGL, 2008) for AOC 
69W.  Yearly O&M costs for implementation of the remedy are approximately $30,000 per 
year. 

8.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

This is the third five-year review for AOC 69W. 

The following is the protectiveness statement from the 2005 Five-Year Review Report: 

“The remedy at AOC 69W is protective of human health and the environment and 
exposure pathways that could results in unacceptable risk are being controlled.  The 
Army believes that the remedy is operating properly and successfully and submitted a 
draft OPS demonstration document for certification from the USEPA. 
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A Health and Safety Plan (HASP) and Investigation Derived Waste (IDW) handling 
procedures are in place, are sufficient to control risk to on-site workers and the public, 
and are being properly implemented during groundwater sampling. Human health is 
currently not at risk at AOC 69W because groundwater at the AOC is not being used 
for potable use, is not proposed for potable use, and COCs exceeding cleanup goals 
are not migrating off-site. 

Current remedial action activity consists of long-term groundwater monitoring, semi
annual reporting, and five-year site reviews.  These components enable continued 
assessment for compliance with performance standards and reporting of remedial 
progress.” 

Although there were no areas of non-compliance or deficiencies were noted during the 2005 
review, the following recommendations were made: 

•	 Evaluate previous indoor air assessments. 
•	 Reduce sampling frequency and remove three wells from the sampling program. 
•	 Continue to evaluate the potential for off-site migration, impact to sensitive receptors, 

trend analysis and remedial duration as part of the established LTMP for AOC 69W. 

In the last five years, these recommendations were addressed as follows: 

Evaluation of the 2007 Indoor Air Sampling Technical Evaluation report was completed by 
Mactec Engineering that summarized the results from the previous indoor air assessments 
performed in 1997, 1998, and 1998.  The evaluation concluded that neither the ABB-ES nor 
the USEPA air studies were performed under meteorological and building conditions where 
the Heating, Ventilation, and Air Conditioning operation would simulate worst-case conditions 
for potential vapor intrusion.  Neither of these studies was performed under worst case winter 
heating conditions which is requirement of the MassDEP guidance Indoor Air Sampling and 
Evaluation Guide Policy WSC 02-430 April 2002.  However, available information 
concerning seasonal differences in indoor air impacts from vapor intrusion suggested that this 
uncertainty is not substantial and would not change the conclusions of the health risk 
characterization.  In addition, the conditions during the sampling event likely simulated typical 
to conservative representation of potential vapor intrusion and indoor air impact in seasons that 
do not require heating, i.e., mid-spring to mid-fall, albeit this represents only portion of the 
school year, the balance being in the heating season (MACTEC, Inc., 2007). 

Another vapor intrusion study was completed by the USEPA in June 2008.  This concluded 
that all of the individual chemicals or petroleum hydrocarbon fractions with RfC values had a 
hazard quotient less than one.  In addition, the sum of the hazard quotients was also less than 
1, indicating that the risk health effects other than cancer is below USEPA’s acceptable level. 
Similarly, all individual chemicals with IUR values had elevated lifetime cancer risk levels less 
than 0.85 in one million (i.e., 8.5 x 10-7).   The total elevated lifetime cancer risk for all the 
carcinogenic chemicals combined was 2.3-in-one million (i.e., 2.3 x 10-6), indicating that the 
risk of cancer is below USEPA’s level of concern.  Based on this analysis, USEPA concluded 
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that there is no unacceptable risk of adverse health effects to workers due to indoor air 
exposure at the Parker Charter School (EPA, 2008b). 

The Revised LTMP, which was completed in October 2008, evaluated the sampling program 
for AOC 69W.  It was concluded that until site closure is achieved, the Army recommends 
that monitoring at AOC 69W be continued on an annual basis with no changes.  It was stated 
that if site closure had not been achieved by the 2010 Five-Year Review, the Army may 
request a further reduction in the sampling frequency.  Additionally, in order to delineate the 
extent of elevated manganese in groundwater, it was suggested to install and sample a new 
sentry well point, which would be located downgradient of monitoring well ZWM-01-25X, 
which has shown exceedances in the manganese monitoring criteria. This sentry well point, 
69WP-08-01, was installed in 2008 and both fall 2008 and 2009 data demonstrated that sample 
results have not exceeded manganese monitoring criteria.  Sentry well point 69WP-08-01 is 
depicted on Figure 8 which illustrates current site conditions. It was also noted in the revised 
LTMP, the property was transferred in August 2007 from Army ownership to 
MassDevelopment, where deed covenants were included to prevent potable use of groundwater 
and unrestricted use of the property (Deed, 2007). The continued LTM program remained 
implemented to ensure that contaminants do not migrate off site, rather than to demonstrate 
that monitoring criteria are met. 

The 2008 Revised LTMP also included an evaluation of the AOC 69W remedial duration. 
Data collected since the previous five-year review and long-term groundwater monitoring 
trends indicate that the remedy will meet cleanup goals within a reasonable timeframe.  EPH 
and VPH concentrations have exhibited a steady decline since the inception of monitoring 
activities.  Arsenic and manganese concentrations are expected to attenuate as petroleum 
concentrations continue to decline. Data collected from the 2008 and 2009 monitoring events 
support the Revised LTMP evaluation.  Furthermore, 2009 monitoring data confirms that off-
site migration and potential impacts to sensitive receptors are not a concern at this time. 

8.5 FIVE-YEAR REVIEW PROCESS 

8.5.1 Administrative Components of the Five-Year Review Process 

Development of the third five-year review process for the Former Fort Devens included the 
following components that are described in this section: 

• Document Review; 

• Data Review; 

• Site Inspection; 

• Interviews; and 

• Community Participation. 

8.5.2 Document Review 

The following documents were evaluated for this five-year review: 
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•	 Final Remedial Investigation, AOC 69W, prepared by HLA, August 1998. 

•	 AOC 69W ROD prepared by USACE-NAE, June 1999. 

•	 Second Five-Year Review Report prepared by Nobis, September 2005. 

•	 2004 Semi-Annual Report prepared by USACE, January 2005. 

•	 Final 2005 Annual Report prepared by HGL, March 2007. 

•	 Final 2005 OPS Demonstration for AOC 69W, prepared by USACE, November 
2005. 

•	 Deed. 2007, Quitclaim Deed, Parcel A.15, Between United States of America, 
acting by and through the Department of the Army and Massachusetts Development 
Finance Agency. BK 50024. Pg 85. July 2007. 

•	 Final 2006 Annual Report prepared by HGL, August 2007. 

•	 Final 2007 Annual Report prepared by HGL, July 2008. 

•	 2007 Letter Report: RCL for Comments received on Draft Final Indoor Air 
Sampling Technical Evaluation, AOC 69W. February 2007. 

•	 Final (Revised) LTMP prepared by HGL, October 2008. 

•	 Final 2008 Annual Report prepared by HGL, September 2009. 

•	 Final 2008 Indoor Air Soil Vapor Intrusion Study for Parker Charter School 
prepared by USEPA, February 2008. 

•	 Draft-Final 2009 Annual Report prepared by HGL, April 2010. 

8.5.3 Data Review 

The 2005 Annual Report (HGL, 2007) presented data from the May and November 2005 
sampling events.  The 2006 Annual Report (HGL, 2007) presented data from the June 2006 
monitoring event.  The 2007 Annual Report (HGL, 2008) presented data from the October 
2007 monitoring event.  The 2008 Annual Report (HGL, 2009) presented data from the 
October 2008 monitoring event.  A final report summarizing the data from the November 
2009 sampling event was not yet issued at the time that this Five-Year Site Review Report was 
prepared.  However, results from the November 2009 event were available for review from 
the draft-final 2009 Annual Report (HGL, 2010).  Table 8.3 below summarizes the AOC 69W 
COCs that have exceeded the monitoring criteria from spring 2000 through fall 2009. A 
complete list of all validated COC results for AOC 69W from 2005 through 2009 are 
presented in Appendix G. 

Per recommendations in the 2004 Semiannual Report (USACE, 2005), sampling frequency at 
AOC 69W was reduced to annual beginning with the June 2006 event, and two monitoring 
wells (ZWM-95-17X and XWM-01-26X) have been used for groundwater gauging and purged 
for field parameters (no samples collected) since November 2005. 
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The EPH concentrations, specifically the C11-C22 aromatic carbon fraction in Figure 8.3, 
exhibited a variable but generally downward trend between May 2000 and November 2002. 
Subsequent to this decline, the C11-C22 aromatic concentrations in groundwater from wells 
69W-94-13, ZWM-99-22X, ZWM-99-23X, and ZWM-95-15X have remained relatively 
constant.  Since the November 2002 event, wells ZWM-99-23X and ZWM-95-15X have 
maintained C11-C22 aromatic fraction concentrations below the 200 µg/L monitoring criterion, 
whereas well 69W-94-13 has fluctuated slightly above and below this level.  In comparison, 
well ZWM-99-22X has generally maintained a C11-C22 aromatic fraction concentration slightly 
above the monitoring criterion. All other sampled AOC 69W wells have yielded EPH carbon 
fraction results below the respective monitoring criterion since monitoring began. 

The C9-C10 aromatics concentration at well ZWM-99-23X has remained below the 200 µg/L 
monitoring criteria since May 2000, whereas well 69W-94-13 has consistently remained below 
the monitoring criteria since May 2005 (Figure 8.4).  The C9-C10 concentrations at well ZWM
99-22X decreased between spring 2004 and fall 2004 and have been around the 200 µg/L goal 
for the past 2 years.  All other sampled AOC 69W wells have yielded VPH carbon fraction 
results below the respective criterion since monitoring began. 

With the exception of two data points, all arsenic results have remained above the 10 µg/L 
criterion since May 2000 for wells 69W-94-13, ZWM-99-22X, and ZWM-99-23X (Figure 
8.5).  Moreover, the data indicate a consistent upward trend since April 2004, with well 
ZWM-99-22X yielding the most pronounced concentration increase.  An apparent increase in 
arsenic concentration at these three wells may stem from a reducing environment at or below 
50 mV, DO concentrations at or below 1.0 mg/L, and elevated turbidity levels. By 
comparison, all other sampled AOC 69W wells, with the exception of ZWM-95-15X, have 
exhibited arsenic concentrations below the monitoring criteria since 2001.  Well ZWM-95-15X 
has experienced periodic arsenic detections above the criterion, with the most recent detection 
reported in October 2007 at 16 µg/L.  This detection is consistent with historic results.  The 
manganese concentrations in wells 69W-94-13, ZWM-95-15X, and ZWM-99-23X fluctuate 
significantly between sampling events and no apparent trend can be deduced (Figure 8.6).  For 
wells ZWM-99-22X and ZWM-01-25X, an increasing trend in manganese is apparent and the 
increase associated with well ZWM-01-25X is greater, especially within the past four years. 
All five wells have consistently yielded manganese concentrations above the 375 µg/L 
criterion since the June 2006 sampling event.  Combined with the arsenic trends, this may 
further demonstrate the gradual change to a more reduced groundwater environment 
throughout AOC 69W. By comparison, all other sampled AOC 69W wells, including the new 
well point 69WP-08-01 installed in 2008 to monitor potential metal migration, have exhibited 
manganese concentrations below the criterion. 

Based on the most recent analytical results, manganese above the 375 µg/L criterion is present 
in several monitoring wells downgradient of the former source area. The highest manganese 
concentration reported for a downgradient well was 5,830 µg/L in the fall of 2009, located 
approximately 250 downgradient of the source area. Manganese concentrations have fluctuated 
in the downgradient wells since its detection in 2000 with no sustained increasing or 
decreasing concentration trends.  Two monitoring locations placed approximately 350 ( ZWM
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95-18X) and 450 (69WP-08-01) ft downgradient of the former source area show no manganese 
exceedance, thus, the manganese remains confined within the AOC 69W boundary. 
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Table 8.3
 
Summary of Exceedances
 

AOC 69W
 

Well Number 
Spring 
2000 

Fall 
2000 

Spring 
2001 

Fall 
2001 

Spring 
2002 

Fall 
2002 

Spring 
2003 

Fall 
2003 

Spring 
2004 

Fall 
2004 

Spring 
2005 

Fall 
2005 

Spring 
2006 

Fall 
2007 

Fall 
2008 

Fall 
2009 

C11-C22 Aromatics1 - 200 µg/l  Monitoring Criterion 

69W-94-13 690 1,400 720 790 1,900 290 ND (160) ND (110) ND ND 209 311 (152) 225 

ZWM-95-15X ND ND ND ND 1,400 ND ND ND ND ND ND ND ND ND ND NA 

ZWM-99-22X 2,500 1,400 2,100 370 620 210 380 330 270 400 320 280 627 (166) 356 276 

ZWM-99-23X (170) 520 200 (140) (140) ND ND ND ND ND ND ND (174) (107) (80) ND 

C9-C10 Aromatics - 200 µg/l Monitoring Criterion 

69W-94-13 (120) 270 (160) 320 (150) 200 (62) (140) (130) 230 (110) (140) (84) (144) (81) (105) 

ZWM-99-22X 620 (150) 550 (83) (88) (150) 840 450 650 600 460 460 330 (113) 217 (120) 

ZWM-99-23X (46) (62) (40) (34) ND ND (53) (59) ND ND (100) ND ND ND (28) (35.2) 

Arsenic, dissolved - 10 µg/l Monitoring Criterion 

69W-94-13 54 110 85 150 52 130 35 69 27 88 56 60 69 142 73 86 

ZWM-95-15X ND (7.9) ND 22 36 40 ND 16 (7.7) 30 ND ND ND 16 ND ND 

ZWM-99-22X 150 130 230 140 86 140 150 160 140 140 120 120 159 244 223 408 

ZWM-99-23X 23 70 67 55 15 ND 27 ND 44 61 46 47 56 56 52 62 

69WP-08-01 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A ND N/A 

Manganese, dissolved - 375 µg/l Monitoring Criterion 

69W-94-13 2,300 1,700 1,500 1,600 2,100 2,400 2,800 4,100 2,500 1,300 3,000 1,600 2,600 1,120 1,940 2110 

ZWM-95-15X (28) 1,300 (25) (100) 1,500 2,200 1,600 970 4,600 980 850 (130) 860 1,230 438 502 

ZWM-99-22X 2,000 1,800 2,300 2,400 2,000 1,500 2,700 2,300 3,100 1,900 3,400 3,200 3,700 3,120 3,790 2660 

ZWM-99-23X 4,200 3,600 5,800 1,500 550 1,700 5,300 4,300 2,500 2,300 5,200 2,500 2,700 1,320 2,500 3080 

ZWM-01-25X N/A N/A N/A (280) (61) 1,000 (89) (230) (140) (300) (140) 490 1,400 3,210 1,320 5830 

69WP-08-01 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A (174) (89) 

Notes: 

Number in parentheses denotes that concentration is below monitoring criteria. 

1 Unadjusted result used beginning with Spring 2006 sample event. 
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8.5.4 Site Inspection 

On April 12, 2010, a representative from HGL performed site inspections at AOC 69W. 
Conditions during the inspection were favorable with no precipitation and temperatures in the 
60s. 

The Francis W. Parker Charter Essential School, formerly known as Fort Devens Elementary 
School (Building 215), currently occupies the site.  The site consists of one main building, a 
smaller modular building, paved parking areas and landscaped areas that extend northwest to 
Willow Brook.  A modular building expansion occurred between 2007 and 2008 at the rear of 
the school building.  A small storm retention basin was also installed in 2008 near the grassy 
areas of Willow Brook, as a part of the construction activities.  There were no observed 
excavations or other violations of ICs anywhere at the site.  All wells were intact and secured. 

8.5.5 Interviews 

The following individuals were interviewed as part of the five-year review: 

• Ms. Maryellen Iorio, USACE, New England District; and 

• Ms. Michelle Kenna, Francis W. Parker Charter Essential School, Business Manager. 

Both personnel completed a five-year review site survey questionnaire in May 2010. 
Personnel were not aware of any violations of the ICs.   Maryellen Iorio stated that the remedy 
is ongoing and operating successfully.  Michelle McKenna stated that she is not aware of any 
events, incidents, or activities that have occurred at the site; and that she is content with the 
remedial efforts. 

The detailed 2010 LUC interviews are included in Appendix G. 

8.5.6 Community Participation 

Community participation for the Former Fort Devens is detailed in Section 1.3. 

8.6 TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? 

Remedial Action Performance 
Ten years of groundwater monitoring have been performed following the LTMP (HGL, 
2008).  The LTMP details the site monitoring that will be performed in order to meet the 
remedial goals for the site.  These goals include: restoration of the aquifer to drinking water 
standards within a reasonable period, natural attenuation, monitoring of potential migration of 
groundwater contamination, elimination of risk from potential consumption of groundwater, 
and reduction or elimination of the direct contact threat of contaminated soils through 
implementation of ICs. 
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Based on the review of available data, COCs exceeding monitoring goals have not migrated 
off site.  The 2005 Five-year Review found the remedy to be protective and, in January 2006, 
EPA approved the Army's demonstration of operating properly and successfully for this site. 
The Army transferred this site from Army ownership in 2007 but is continuing LTM at the 
site.  EPA and local citizens were concerned that residual soil contamination from fuel oil 
spills in 1972 and 1978 at the Parker Charter School might have a potential health risk to 
students and staff.  This health risk might occur if vapors from the residual soil contamination 
intrude into the indoor air of the school at concentrations sufficiently high to cause an 
unacceptable risk.  To address this concern, EPA sampled indoor air and soil gas for 
petroleum constituents and other VOCs in February 2008. In order to evaluate the potential 
for health risk in indoor air at the Parker Charter School, EPA calculated the risks for the 
maximum concentrations detected in this study.  The results showed no unacceptable risks 
(USEPA, 2008a). 

System Operations/Operation and Maintenance 
Groundwater monitoring is being performed in accordance with the approved LTMP for AOC 
69W (HGL, 2008).  Yearly O&M costs for implementation of the remedy at AOC 69W are 
approximately $30,000. 

Opportunities for Optimization 
Based on historical results, the 2009 LTM data shows that the ROD COCs have not migrated 
off site and the organic contaminants are generally decreasing over time.  Metals, primarily 
manganese showed an increasing trend and an additional well point was installed in 2008, 
downgradient of well ZWM-01-25X to bound the extent of metals contamination. 

Early Indicators of Potential Remedy Failure 
Organic COC degradation is occurring; however, the increase in metals, primarily manganese 
should be monitored to ensure that off-site migration does not occur. In order to delineate the 
extent of elevated manganese in groundwater, a new sentry well point, 69WP-08-01, was 
installed downgradient of monitoring well ZWM-01-25X.  Both the 2008 and 2009 sample 
event results have demonstrated there has been no exceedance of the manganese monitoring 
criteria, therefore the data confirm  that the manganese is not migrating off-site (HGL, 2009 a 
and b).   It was also noted in the revised LTMP, the property was transferred in August 2007 
from Army ownership to MassDevelopment, where deed covenants were included to prevent 
potable use of groundwater and unrestricted use of the property (Deed, 2007).  The Army 
should continue to evaluate the potential for off-site migration, impact to sensitive receptors, 
trend analysis and remedial duration as part of the established 2008 LTMP for AOC 69W. 

Implementation of Institutional Controls and Other Measures 
The property was transferred in August 2007 from Army ownership to MassDevelopment, 
where deed covenants were included in the deed to prevent potable use of groundwater and 
prevent unrestricted use of the property.  There are no current or future plans for installation 
of potable water wells at AOC 69W.  The deed can be located at the BRAC office library. 
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Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used 
at the time of remedy selection still valid? 

Changes in Standards and To Be Considered 
As part of this five-year review, ARARs and TBC guidance for the site presented in the ROD 
and current ARARs were reviewed.  This review will be discussed further in Section 8.6.2. 

The MCLs are health-based standards established by the USEPA.  The MCL for arsenic in 
effect at the time of the ROD (50 µg/L) was selected as a groundwater monitoring criteria. 
Arsenic was present on-site at concentrations greater than its MCL during the RI and was a 
primary risk driver for the ingestion of groundwater exposure.  The MCL for arsenic has been 
updated since the 1999 ROD.  Changes to the MCL for arsenic in association with changes of 
the EPA National Primary Drinking Water Regulations for arsenic and implementation on 
January 23, 2006, effectively reduce the remedial goal for arsenic from 50 to 10 µg/L.  The 
change to this standard does affect the effectiveness or duration of the remedy. 

MassDEP MCP Method 1 standards are used as monitoring goals for petroleum hydrocarbon 
fractions because no EPA or state MCL is available and no cleanup goals were developed in 
the ROD.  The lower of MassDEP GW-1 and GW-2 standards were used as monitoring 
criteria for petroleum hydrocarbon fractions. GW-1 standards are protective of groundwater 
used as drinking water.  GW-2 standards are protective of groundwater with the potential to 
volatilize into indoor air spaces.  Correction of the GW-1 standard for the VPH C9–C10 

aromatic fraction in June 2003 resulted in a decrease from 1,000 µg/L to 200 µg/L. 

Because monitoring criteria are based on drinking water standards, changes to the MCLs and 
MassDEP GW-1 standards influence the protectiveness of the monitoring goals.  However, 
because the remedy includes prohibiting the use of groundwater as drinking water, changes to 
groundwater standards do not affect effectiveness of the remedy. 

In the previous five-year review, it was suggested that the previously completed indoor air 
assessment performed as part of the RI (HLA, 1998) should be reviewed to confirm that is 
consistent with the 2002 EPA draft guidance for evaluating vapor intrusion.  This health risk 
might occur if vapors from the residual soil contamination intrude into the indoor air of the 
school at concentrations sufficiently high to cause an unacceptable risk.  To address this 
concern, indoor air and soil gas were sampled for petroleum constituents and other VOCs in 
February 2008. In order to evaluate the potential for health risk in indoor air at the Parker 
Charter School, risks were calculated for the maximum concentrations detected in this study. 
The results showed no unacceptable risks. 

Changes in Exposure Pathways 
There are no current complete exposure pathways at the site.  There has been no change in 
exposure pathways since the original risk assessment was performed.  The ROD identified 
potential risk from the following future exposure pathways: potential ingestion of groundwater 
as the primary drinking water source at AOC 69W.  Exposure risks were also considered for 
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indoor air and site worker exposure to soil but these risks were determined to be acceptable 
(no unacceptable risk). 

The Francis W. Parker Charter Essential School currently occupies the property and 
MassDevelopment supplies potable water to the school.  Significant construction has taken 
place since June 2006; however, no excavations or penetrations through pavement were 
observed within the ESMA.  No groundwater extraction wells have been installed on the site. 
No evidence of increased exposure potential has been observed. 

No evaluation of inhalation while showering or dermal contact with groundwater used for 
household use was provided in the RI supporting the ROD.  Lack of consideration of these 
pathways may yield an underestimation of risks from future hypothetical household water use. 
However, ICs are in place to prohibit groundwater from being used as drinking water thus 
maintaining the protectiveness of the current remedy. 

Groundwater at this site is not currently used as drinking water.  The exposure to groundwater 
through drinking water and household use is of concern to future receptors on a hypothetical 
basis only.  ICs prohibiting the use of site groundwater as drinking water at AOC 69W have 
eliminated this potential pathway.  Land use at the site has not changed and is not expected to 
change, and current land use complies with the deed restrictions for AOC 69W. 
Hydrogeologic conditions have been adequately characterized and no new contaminants, 
sources, or routes of exposure have been identified. 

Changes in Exposure Assumptions 
The risk assessment supporting the ROD for AOC 69W used exposure assumptions for the 
ingestion of groundwater pathway that were consistent with standard practice at the time. 

Since the original risk assessment was prepared, USEPA has updated the recommended 
dermal contact exposure assumptions.  The 1998 draft guidance for evaluating dermal contact 
exposures used in the RI was finalized in July 2004 (Risk Assessment Guidance for Superfund, 
Volume I – Human Health Evaluation Manual – Part E, Supplemental Guidance for Dermal 
Risk Assessment – Final).  The final guidance includes slight changes in some dermal 
exposure assumptions.  Because the remedy includes prohibiting the use of groundwater as 
drinking water and excavation of contaminated soils, changes to the exposure parameters do 
not affect the protectiveness of the implemented remedy. 

Changes in Toxicology and Other Contaminant Characteristics 
Since the completion of the HHRA, the EPA has issued recent guidance recommending the use 
of additional sources of peer-reviewed toxicity values, as well as updated several toxicity 
values.  While a few of the toxicity values have been revised since the HHRA was performed, 
these revisions would not result in the identification of additional COCs, nor would it change 
the overall conclusions of the risk assessment.  It should be noted that ethylbenzene would 
have been identified as a potential COC based on the current USEPA Regional Screening 
Levels.  However, ethylbenzene was detected in only one sample at a maximum concentration 
that was below the MCL.  It is not expected that the inclusion of ethylbenzene in the 
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groundwater risk assessment calculations would have altered the conclusion of the risk 
assessment. 

No groundwater cleanup goals are presented in the ROD, only a requirement to monitor the 
groundwater.  The monitoring criteria are intended to track migration and trends of the 
groundwater.  Also, the remedy includes the prohibition of groundwater use as drinking water 
any changes in toxicity of the COCs do not affect the protectiveness of the remedy. Because 
the contaminated soil has already been removed, changes to soil contaminant toxicity do not 
affect the protectiveness of the implemented remedy. 

Below is a summary of the changes in toxicity values for each COC and the potential impact 
on the risk calculations: 

The IRIS cancer assessment for inorganic arsenic is currently under review.  EPA’s Office of 
Research Development has recently completed a 2010 draft titled: Toxicological Review of 
Inorganic Arsenic: In Support of the Summary Information on the Integrated Risk Information 
System (IRIS).  The draft assessment includes an updated CSF of 25.7 mg/kg-day-1which is 
much higher than the CSF used in the original risk assessment and the one currently listed on 
IRIS.  Acceptance of this new, higher CSF could indicate that the cancer risk from arsenic 
may be underestimated.  Also, a RfC has been included in the IRIS database.  Therefore, the 
non-cancer hazards for the inhalation pathway may have been underestimated in the original 
risk assessment. 

The manganese RfD published in the IRIS database includes manganese from all sources, 
including diet.  USEPA Region I supports an oral RfD for manganese of 0.07 mg/kg/day for 
ingestion of soil, sediment, or food and an oral RfD of 0.024 mg/kg/day for manganese in 
drinking water.  Also, USEPA issued a Lifetime Health Advisory of 0.3 mg/L for manganese. 
This value should be used for infants younger than 6 months even for an acute exposure of 10 
days.  The advisory is a to-be-considered value.  Also, a RfC has been included in the IRIS 
database.  Therefore, potential cancer risks from exposure to manganese are lower than 
calculated in the risk assessment and the non-cancer hazards were underestimated because the 
inhalation pathway was not quantitatively evaluated in the original risk assessment. 

The Provisional Peer-Reviewed Toxicity Values for aliphatic and aromatic hydrocarbons were 
revised in April 2010.  This revision included the addition of provisional inhalation toxicity 
values for the carbon range C9-C18 aliphatic and aromatic fractions.  For the C9-C18 aliphatic 
fraction, an RfC of 0.1 mg/m3 and a provisional IUR of 4.5x10-6 µg/m3 was introduced.  Only 
an RfC of 0.1 mg/m3 was presented for the C9-C18 aromatic fraction.  The addition of these 
new inhalation toxicity values could impact the results groundwater inhalation pathway and the 
groundwater vapor intrusion pathway.  Therefore, the cancer risk and non-cancer hazards for 
the inhalation pathway may have been underestimated in the original risk assessment for 
medium carbon range aliphatic and aromatic hydrocarbon fractions. 
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Changes in Risk Assessment Methodology 
Several new risk assessment methodologies have been introduced since the original risk 
assessment was performed in August 1998. 

In 2004, USEPA published the final version of the RAGS Appendix E, which is the updated 
guidance for the dermal contact evaluation (EPA, 2004).  Current recommendations include 
updated dermal absorption factors for specific chemicals and updated oral to dermal 
adjustment factors for RfDs and CSFs.  The final guidance includes slight changes in some 
dermal exposure assumptions from what was used in the original risk assessment.  While this 
may indicate an underestimation of exposure in the original risk assessment, it is not expected 
that the slight change in the dermal exposure calculation would alter the conclusion of the risk 
assessment. 

USEPA has identified several carcinogens that act via a mutagenic mode of action, and to 
account for their early-life exposures, the default ADAFs of “10” for ages 0 to 2 and “3” for 
ages 2 to 16 have now been incorporated into the risk calculations.  This approach is 
consistent with the 2005 Guidelines for Carcinogen Risk Assessment and the Supplemental 
Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens.  None of the 
groundwater COCs are considered to be mutagenic for the purposes of this risk assessment 
methodology.  Therefore, this methodology change does not affect the conclusion of the 
original risk assessment. 

In January 2009, USEPA introduced RAGS Part F, which updates the approach for 
determining risk from inhaled chemicals to be consistent with the inhalation dosimetry 
methodology described in Methods for Derivation of Inhalation Reference Concentrations and 
Application of Inhalation Dosimetry (USEPA, 1994).  The new approach revises the equations 
for estimating inhalation exposure and risk, recommending that when estimating risk via 
inhalation, the concentration of the chemical in air should be used as the exposure metric 
(e.g., mg/m3), rather than inhalation intake of a contaminant in air based on inhalation rates or 
body weight (e.g., mg/kg-day).  Based on the indoor air concentrations, it is not expected that 
this change in the inhalation calculation would alter the conclusion of the risk assessment. 

While numerous methodologies have changed since the original risk assessment was prepared, 
the potential human health risks discussed in the ROD will be eliminated by the ICs that are in 
place to prohibit groundwater from being used as drinking water.  In addition, ICs are in place 
to restrict excavation at the site and limit any exposure to potential residual soil contamination. 
Therefore, there are no risk assessment methodology changes that affect the protectiveness of 
the remedy. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No other information has come to light that would call into question the protectiveness of the 
remedy as noted.  No natural disaster impacts occurred at AOC 69W during this review 
period. 
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8.6.1	 Summary of Technical Assessment 

While several risk assessment methodologies have changed since the original risk assessment 
was prepared, ICs are in place to prohibit the groundwater from being used as drinking water 
thus maintaining the protectiveness of the current remedy. 

8.6.2	 Applicable or Relevant and Appropriate Requirements Review 

ARARs that were presented in the Final 1999 ROD are included in Appendix G.  Standards 
and regulations, current at the signing of the ROD and for the previous five-year reviews, 
have been reviewed for changes that could affect protectiveness of the remedy. 

The following ARARs have been modified since the signing of the ROD and may affect the 
protectiveness of the implemented remedial action: 

1.	 40 CFR 141.11 Subpart B Maximum Contaminant Levels – updated July 1, 2001. 
Section 141.11 (a) and (b) were amended at 66 FR 7061 on January 22, 2001 to state 
the following: 

- ***The analyses and determination of compliance with 0.05 mg/L MCL for arsenic use the 
requirements of 141.23. 

- The MCL for arsenic was 0.05 mg/L for community water systems until January 23, 2006. 

On January 22, 2001, EPA adopted a new standard for arsenic in drinking water at 
0.01 mg/L, replacing the old standard of 0.05 mg/L (66 FR 6976).  The rule became 
effective February 22, 2002.  The date by which systems must comply with the new 
0.01 mg/L standard was January 23, 2006.  Because ICs are in place restricting access 
to groundwater, this change does not affect the protectiveness of the remedy. 

2.	 40 CFR 141.15 and 141.16 Subpart B Maximum Contaminant Levels – updated July 1, 
2003.  An effective date note (65 FR 76745) removed the sections from the CFR 
effective December 8, 2003.  Sections 141.15 and 141.16 do not appear in 40 CFR 141 
updated on July 1, 2004.  These two sections addressed MCLs for radium-226, 
radium-228, gross alpha particle radioactivity, and beta and photon radioactivity, which 
do not affect the protectiveness of the remedy. 

3.	 40 CFR 141.51 Subpart F MCL Goals and Maximum Residual Disinfectant Level 
Goals – updated July 1, 2001.  The table was amended in Section 141.51 by adding 
arsenic with an MCL goal of zero effective January 23, 2006 (66 FR 7063).  Until 
then, no MCL goals applied for arsenic. 

4.	 310 CMR 22.0 Drinking Water – updated May 24, 2004.  The arsenic MCL listed in 
Section 22.06 is effective for the purpose of compliance with the CFR (outlined above) 
on January 23, 2006. A perchlorate standard was also promulgated July 28, 2006. 
Because perchlorate is not a COC for the site, the ARARs are not affected by this 
change.  310 CMR 22.26 was updated in December 2009 regarding microbial 
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communities in groundwater that is also used for public consumption.  As bacterial 
populations are not considered a COC for AOC 69W, the protectiveness of the remedy 
is not affected. 

5.	 310 CMR 30.00 Hazardous Waste Regulations – In January 2007, an update to this 
regulation was proposed to streamline the cleanup requirements of any hazardous 
materials released to the environment at facilities, both active and closed, that are, or 
were, subject to a hazardous waste license.  In April 2010, this regulation was updated 
to include the Amendments for Adoption of Federal Land Disposal Restriction 
Program. The update also includes revised definitions and technical corrections needed 
to clarify the regulatory status of specific wastes.  There were no revisions that affect 
the protectiveness of the remedy. 

6.	 314 CMR 6.00 Massachusetts Groundwater Quality Standards – rescinded March 20, 
2009.  Revisions made to 314 CMR 5.00 for a streamlined groundwater discharge 
permitting process negated the need for this section. As the selected groundwater 
quality standards for AOC 69W are primarily Federal MCLs and are also presented in 
40 CFR 141 Section 11 and 13, the removal of 314 CMR 6.00 from the CMR does not 
affect the protectiveness of the remedy. 

In addition, a search was performed for any newly promulgated standards that could affect 
protectiveness at the site.  Although not an ARAR, the MCP is utilized by the Army to 
compare VPH/EPH data to state-derived “drinking water standards”, as to fulfill the 
monitoring requirement of the ROD.  The MCP has been revised several times since the 
signing of the ROD.  In addition, MassDEP has issued policies regarding VPH/EPH sample 
collection and analyses.  The most recent revision of this policy was issued in 2003.  None of 
the MCP revisions or the VPH/EPH policy revisions has influenced the protectiveness of the 
remedy.  There were also revisions made to the MassDEP VPH and EPH Methods. 
Analytical laboratories should be performing these methods in accordance with the May 2004 
analytical method protocol and the upcoming July 2010 Compendium of Analytical Methods 
protocol. 

8.7	 ISSUES 

There are no areas of non-compliance or deficiencies that have been noted during this review 
that would make the remedial action at AOC 69W non-compliant with the ROD, or sufficient 
to warrant a finding of not protective.  This finding is based upon a review of site reports, a 
review of ARARs and the findings from the site inspection and interviews with personnel 
familiar with the site. 

8.8	 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

There are no recommendations or follow-up actions associated with this five-year review for 
AOC 69W. 
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8.9 PROTECTIVENESS STATEMENT 

The remedy at AOC 69W is protective of human health and the environment and exposure 
pathways that could result in unacceptable risk are being controlled. All soil and groundwater 
contamination remains within the confines of this AOC and ICs are in place that limits 
exposure to the soil and groundwater at the site. The Army received certification from the 
USEPA in January 2006 on the Army’s Operating Properly and Successfully demonstration 
document, which showed that the remedy is operating properly and successfully. 

Human health is currently not at risk at AOC 69W because groundwater at the AOC is not 
being used for potable use, nor proposed for potable use, and COCs exceeding monitoring 
goals are not migrating off-site.  During transfer of the property in 2007 from Army 
ownership to MassDevelopment, deed covenants were included to prevent potable use of 
groundwater and unrestricted use of the property.  Additionally, the Army has conducted 
sampling and modeling since the second five-year review to evaluate the potential for vapor 
intrusion. The results of the vapor intrusion evaluation concluded that there is no vapor 
intrusion pathway or risk attributable to a vapor intrusion pathway. HASP and IDW handling 
procedures are in place, are sufficient to control risk to on-site workers and the public, and are 
being properly implemented during groundwater sampling. 

The continued LTM program remains implemented to track remnant organic and inorganic 
contaminant trends and to ensure that contaminants do not migrate off site.  This strategy is 
also consistent with risk management decisions that attempt to balance the overall goals of 
protecting human health and the environment with practical realities involving the allocation of 
resources. Other remedial action activity consists of annual reporting, ICs, and five-year site 
reviews.  These components enable continued assessment for compliance with performance 
standards and reporting of remedy progress. 

8.10 NEXT REVIEW 

See Section 1.4 for further details. 
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9.0 DEVENS CONSOLIDATION LANDFILL (AOCS 9, 40, AND SA 13) 
(SOLID WASTE) STATUTORY FIVE-YEAR SITE REVIEW 

9.1 SITE CHRONOLOGY 

Table 9.1
 
Chronology of Events
 

Devens Consolidation Landfill
 

Event Date 
Landfill Consolidation FS Report September 1995 
Contributor Sites (SA 6, SA 12, SA 13, AOC 9, AOC 11, AOC 40, and AOC 
41) Site Inspections/Remedial Investigations 

1994-1996 

PP issued describing the Army’s preferred remedy December 1997 
Landfill Remediation FS Report January 1997 
Off-site disposal evaluated Spring/Summer 1998 
Expanded on-site landfill site search Spring/Summer 1998 
Landfill Remediation FS Addendum Report November 1998 
Second PP issued describing the Army’s Alternative 4C as the preferred option December 1998 
ROD signed July 1999 
First Five-Year Statutory Review September 2000 
Commenced Landfill Construction September 25, 2000 
Mobilized at AOCs 11 and 40, and SAs 12 and 13 October 2000 
Mobilized at AOC 9 January 2001 
Easement Agreement Tract No. 400E (DCL)(between MassDevelopment & 
Army) 

June 2001 

Work completed at AOCs 11 and SA 13 May 2002 
Mobilized at AOC 41 July 2002 
Work completed at AOC 41 September 2002 
Landfill cap construction completed; work completed at AOC 40 November 2002 
Work completed at AOC 9 December 2002 
Work completed at SA 12 January 2003 
Landfill site restoration Spring 2003 
O&M activities at landfill and remedial sites begins July/August 2003 
Remedial action complete October 2003 
Second Five-Year Statutory Review September 2005 
AOC 9, AOC 40, and SA 13 transferred to MassDevelopment via Quitclaim 
Deed 

March 2006 

DCL Incorporated into revised Devens LTMP November 2008 
Annual LTM 2005-2009 

9.2 BACKGROUND 

The DCL was constructed on the former Fort Devens golf course driving range in order to 
accommodate excavated material from seven remedial areas consisting of two SAs, four 
AOCs, and one pesticide removal project at three Devens housing areas.  A current site map 
for the DCL is presented as Figure 9.1. The seven DCL contributor sites are depicted relative 
one another on Figure 9.1.  The contributor sites are presented in Figures 9.2 through 9.7. 
Descriptions of each site are as listed below: 
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•	 AOC 9: An area used for storing wood, concrete, asphalt, metal, brick, glass, and tree 
stumps (121,000 cy); 

•	 AOC 11: A former landfill used from 1975 to 1980 for disposal of wood-frame 
hospital demolition debris (35,000 cy); 

•	 SA 12: A half-acre location where construction debris and yard waste were deposited 
(8,700 cy); 

•	 SA 13: A one-acre area used from 1965 to the mid-1990s for yard-waste (10,000 cy); 

•	 AOC 40: Four acres used for construction debris, ash, stumps, and logs (125,400 cy); 

•	 AOC 41: A one quarter-acre landfill in the SPIA that was used up to the 1950s for 
disposal of non-explosive material and household debris (1,500 cy); and 

•	 Housing areas Grant, Locust, and Cavite: Soils contaminated with VOCs or pesticides 
and walling material contaminated with VOCs or pesticides (2,290 tons of soil and 
1,240 tons of concrete). 

The USEPA approved the ROD for landfill remediation of the first six areas in July 1999. It 
included provisions for either on-site or off-site disposal options.  The on-site landfill 
construction alternative was selected as the best option.  Construction of the DCL commenced 
in September 2000 and was completed in November 2002.  The Remedial Action Closure 
Report prepared by Shaw Environmental (formerly Stone & Webster, Inc.) in September 2003 
was accepted, certifying that the DCL was constructed and capped in accordance with the 
ROD, and met the performance standards and/or response objectives in the ROD. 

The Closure Report provides the O&M manual for the DCL. Currently, the USACE is 
responsible for operating and inspecting the landfill and gas vent monitoring. HGL is 
responsible for groundwater and leachate discharge sampling and IC Inspections.  Leachate is 
being generated with permitted wastewater discharge to the Devens sewage system by the 
terms of the authorized industrial wastewater discharge permit.  Effluent criteria and reporting 
requirements are specified in the leachate discharge permit, which was updated August 01, 
2009.  The volume of effluent has steadily diminished over time. 

MassDevelopment maintains ownership of the DCL property and agreed to grant the Army a 
permanent easement to build and operate the landfill (Easement Agreement Track No. 400E, 
June 2001).  The easement additionally details LUC between the Army and MassDevelopment 
for the DCL.  The 1999 ROD had indicated ICs “were planned for the proposed Consolidation 
Landfill.”  DCL LUCs have been evaluated through IC inspections that have been conducted 
annually over the five-year review period covered in this report. IC inspections are conducted 
per the “IC Monitoring Plan” included in the 2008 LTMP. 

9.2.1 Contributor Site Background 

The following sections provide a summary of the primary DCL contributor sites that were 
transferred from Army control to the MassDevelopment for redevelopment and retain deed-
recorded restrictions not allowing the property to be used for residential purposes.  These sites 
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include AOC 9, 40, and SA 13.  AOC 41 is inclusive of the SPIA site and is discussed in the 
SPIA portion of the five-year review. As per the ROD, the remediation of contributor sites 
AOC 41 and SA 12 were considered non-CERCLA actions and are not subject to five-year site 
review requirements.  In 2005, the Army provided clarification to the EPA indicating that 
AOC 11 was remediated to allow for unrestricted use.  Based on the clarifications to the EPA, 
ICs and five-year site reviews were no longer needed for AOC 11. 

9.2.1.1 AOC 9 

AOC 9 is located on the former North Post, north of Walker Road and west of the wastewater 
treatment plant. The landfill was operated from the late 1950s until 1978 and was used by the 
Army, National Guard, site contractors, and off-post personnel.  Landfill materials at AOC 9 
were generally demolition debris, including wood, concrete, asphalt, metal, brick, glass, and 
tree stumps.  Debris volume was estimated to be 112,000 cy. 

A geophysical survey was performed during the 1996 SI to supplement information derived 
from evaluation of aerial photographs and to delineate the actual limits of the landfill.  The 
results of the survey assisted in the placement of test pits and groundwater monitoring wells, 
and provided insight into the distribution of landfill debris.  Results of the geophysical survey 
indicated that the landfill encompassed 5 acres with a larger northern pod containing the 
majority of landfill material and four smaller southern pods adjacent to the wetlands containing 
mostly near-surface debris. 

Surface Water Contamination 
During the 1996 SI at AOC 9, surface water samples were collected from the Nashua River 
and the swampy area south of the debris landfill.  Concentrations of some inorganics, 
including aluminum, iron, and lead were measured above ecological benchmark 
concentrations.  The SI report suggested that detected inorganic concentrations in the river 
were generally representative of Nashua River water quality in the area.  The SI report 
concluded that contaminant effects on surface water from AOC 9 debris were not likely 
significant. 

Sediment Contamination 
Relatively low concentrations of TPHC and some inorganics were present in sediment samples 
collected from the swampy area south of the debris landfill.  Relatively low concentrations of 
VOCs and SVOCs were measured in sediment samples collected from the Nashua River. 
Concentrations of inorganics in Nashua River sediment samples were relatively consistent 
upstream and downstream of AOC 9 and likely represent typical Nashua River sediment 
quality in the area.  The SI report concluded that contaminant effects on sediment from AOC 9 
debris were likely typical of other contaminated reaches along the Nashua River. 

Surface Soil Contamination 
Organic contaminants were not detected in surface soil samples collected at AOC 9.  The 
inorganics copper, lead, and nickel were detected at concentrations above background 
concentrations for Devens, but below residential standards set by USEPA.  Arsenic was 
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detected at a concentration above USEPA residential standards, but below Devens background 
concentrations. 

Subsurface Soil Contamination 
Organic compounds detected in AOC 9 subsurface soil consist mostly of PAHs and TPHC. 
Because of their consistent co-location in samples collected from AOC 9, PAHs and TPHC 
were believed to be associated with charred lumber and ashes mixed with the demolition 
debris.  Except for arsenic and beryllium, maximum concentrations of inorganics detected in 
subsurface soil were below screening standards established by USEPA for protection of a 
commercial/industrial worker.  The maximum concentration of beryllium (1.0 µg/L) was 
higher than the commercial/industrial standard (0.67 µg/L). 

Groundwater Contamination 
Two rounds of groundwater samples were collected from monitoring wells at the site during 
the SI.  Chloroform and TPHC were detected in AOC 9 groundwater.  Chloroform was 
detected in one of ten samples collected during Round 1.  The chloroform concentration was 
below Massachusetts drinking water standard. TPHC was detected in three of ten samples, 
once in Round 1 and twice in Round 2.  No drinking water standards or guidelines existed for 
TPHC at the time this work was performed. 

Inorganics were detected above background concentrations in nearly all groundwater samples 
collected from AOC 9 groundwater monitoring wells.  Several organics were detected in 
upgradient, downgradient, and cross-gradient wells.  Eight of the 18 inorganics detected in 
unfiltered Round 1 samples exceeded their respective drinking water standard or guideline. 
The eight inorganics were aluminum, arsenic, chromium, cobalt, iron, lead, manganese, and 
nickel.  Filtered samples collected during Round 2 showed reductions in concentrations of 
these inorganics, suggesting that the elevated concentrations detected in Round 1 were the 
result of suspended solids present in the samples.  During Round 2, reported concentrations of 
chromium, lead, and nickel were below their respective drinking water standards or 
guidelines. 

9.2.1.2 AOC 40 

AOC 40 is located along the edge of Patton Road, in the southeastern portion of the Main 
Post.  This area was used for the disposal of construction debris (masonry, asphalt, wire and 
metal), ash, stumps, and logs. 

AOC 40 covers approximately 4 acres and was estimated to contain 110,000 cy of debris. 
Portions of the landfill area were situated in a wetland, and were subsequently submerged 
under Cold Spring Brook Pond.  The area was densely populated with trees and other 
vegetative cover.  The northern edge of the landfill area dropped off abruptly to the wetland or 
to the pond with a difference in elevation ranging between 10 and 20 ft.  The area is also 
within a recharge zone for the Patton water supply well. 

Surface Water Contamination 
Inorganic analytes were detected in surface water samples collected from Cold Spring Brook 
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Pond.  Surface water contamination did not pose a risk to ecological receptors at the debris 
disposal area, based on comparison to ecological benchmarks developed to be protective of 
aquatic organisms. 

Sediment Contamination 
Sediments in Cold Spring Brook Pond contained PAHs, pesticides, and inorganics.  Risk to 
ecological receptors at two locations in the pond was attributed to arsenic and the pesticide 
DDD. 

Surface Soil Contamination
 
Samples collected from the landfill soil cover contained PAHs, pesticides, and inorganics.
 
The relatively low concentrations of surface soil contaminants posed neither human health nor
 
ecological risks.
 

Groundwater Contamination 
Groundwater quality at AOC 40 was investigated by two rounds of sampling as part of the RI, 
and by two rounds of sampling as part of the supplemental RI.  Contaminants detected in 
groundwater were primarily inorganics.  The supplemental RI concluded that AOC 40 was not 
the source of contamination. 

9.2.1.3 Study Area 13 

SA 13 was used between 1965 and 1990 for disposal of construction debris, stumps, and 
brush.  Debris volume was estimated to be approximately 10,000 cy. The landfill is less than 
one acre in size and is located on the west side of Lake George Street near Hattonsville Road 
on the former Main Post.  SA 13 is surrounded by large trees, but no trees were growing on 
the landfill itself.  Tree stumps, limbs, and trunks were deposited on the surface of the landfill 
and down the steep lower slope.  A wetland is located at the base of this slope. 

Surface Water Contamination 
Organic and inorganic chemicals were detected in surface water samples collected from the 
wet area at the toe of the debris area.  Nitroglycerine was detected in one of four surface water 
samples, at a concentration above its drinking water standard. Inorganic chemicals in surface 
water, particularly mercury, presented potential risks to sensitive aquatic ecological receptors. 

Sediment Contamination 
Sediment at SA 13 contained PAHs, TPHC, pesticides, and inorganics.  Pesticides in sediment 
presented a potential risk to sensitive aquatic ecological receptors. 

Surface Soil Contamination 
Soil samples collected from stained areas directly over the debris area contained PAHs, 
TPHC, pesticides, and inorganics.  Surface soil samples collected from the debris area 
contained higher concentrations of contaminants than those collected down slope of the 
landfill. 
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Groundwater Contamination 
Contaminants detected in groundwater at SA 13 were primarily inorganics.  Elevated 
detections were attributed to turbidity in unfiltered samples, not to the landfill. 

9.2.2 Post-Site Investigation History 

A history of post-site investigation activities related to Fort Devens landfill remediation is 
presented in this subsection. 

The Landfill Consolidation FS Report (ABB-ES, 1995a) contains an evaluation of options to 
consolidate debris from other landfills into a single waste disposal site.  After reviewing the 
FS Report, the United States Army Forces Command (FORSCOM) requested evaluation of 
non-consolidation, containment options such as capping landfills in-place.  In response to 
FORSCOM comments, the Debris Disposal Area Technical Memorandum (ABB-ES, 1996b), 
was issued in February 1996.  The memorandum evaluated a cap-in-place and a consolidation 
option for each of the seven landfills. 

To respond further to the FORSCOM comments, the Landfill Remediation FS Report was 
prepared (ABB-ES, 1997).  This FS report evaluated nine debris management alternatives, 
including various combinations of NFA, capping in place, and debris removal and 
consolidation. 

In the December 1997 PP, the Army proposed an alternative that consisted of debris removal 
at three of the debris disposal areas (AOCs 9 and 40, and SA 13), with consolidation at a new 
landfill to be constructed near the SHL.  Public comment on the Plan indicated a community 
preference for debris disposal either in an off-site landfill, or in a new on-site landfill. Also, 
because of AOC11’s proximity to the Nashua River floodplain, the community indicated a 
preference that this AOC be fully excavated and the debris consolidated at the new landfill. 

In response to public comment, the Army issued a second PP in November 1998.  The 
proposed alternative included full debris removal at AOCs 9, 11, and 40, and SA 13, with 
disposal at either an off-site landfill, or at a new on-site landfill to be constructed at the former 
golf course driving range.  The proposed alternative was evaluated in detail in the Landfill 
Remediation FS Addendum Report (HLA, 1998). 

A ROD was issued in July 1999 (HLA, 1999).  The ROD presented the selected remedial 
actions for seven debris disposal areas.  In accordance with the ROD, the option of either on-
site consolidation or off-site disposal of the debris would be based on a “best value” evaluation 
of proposal to be solicited upon completion of the design for both options.  Methods and 
practices for construction and operations and closure of the DCL were documented in the 
Final Design Technical Specifications and Drawings for Consolidation Landfill (USACE, 
1999).  An evaluation of the on-site versus off-site disposal option was conducted and the 
findings were presented in the Remedy Selection Report (S&W, 2000). The remedy selection 
process indicated that disposal of the remedial debris in an on-site landfill to be built at the 
former golf course driving range on Patton Road was the “best value” alternative.  The 
approved remedial alternative (Alternative 4c) documented in the ROD called for NFA at SA 

U.S. Army Corps of Engineers-New England District 
2010 Five-Year Review - Devens 9-6 HGL9/29/2010 



 

 

  
     

 
 

  

 

   
 

  
 

  
 

 
 

    
 

  

  

 
 

 

  

 

  

   

 
 

 

  

  

  

  

  
 

HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

6, limited removal at SA 12, and AOC 41, and full excavation of AOCs 9, 11, and 40, and SA 
13, with on-site consolidation or off-site disposal. 

9.3 REMEDIAL ACTIONS 

The landfill RAOs are: 

•	 Prevent human exposure to groundwater contaminants released from Fort Devens 
landfills that exceed acceptable risk thresholds; 

•	 Protect human and ecological receptors from exposure to landfill soils having 
concentrations of contaminants exceeding acceptable risk thresholds; 

•	 Prevent landfill contaminant releases to surface water that result in exceedance of 
AWQC or acceptable ecological risk-based thresholds; 

•	 Prevent exposure by ecological receptors to landfill-contaminated sediments exceeding 
acceptable risk-based thresholds; 

•	 Reduce adverse effects from contaminated landfill media to the environment that would 
reduce the amount of land area available for natural resource use; and 

•	 Support the civilian redevelopment effort at Devens. 

9.3.1 Selected Remedy 

Key components of the selected remedy for the sites where consolidation of landfill debris was 
recommended are described below. 

AOC 9, 11, and 40 and SA 13 

•	 Mobilization/demobilization; 

•	 Site preparation; 

•	 AOC 40 sediment removal with disposal either in the DCL or in an off-site landfill; 

•	 AOC 40 drum removal with disposal either in the DCL or in an off-site landfill (It 
should be noted that this remedy was included in the ROD, but no drums were 
encountered during removal and consolidation construction operations.); 

•	 Debris excavation, backfill, and re-grading; 

•	 Wetland restoration at AOC 9, 11, and 40; 

•	 Consolidation of excavated debris at the DCL, or transport to an off-site landfill; 

•	 If required, cover system monitoring and maintenance at the DCL; and 

•	 ICs and Five-Year Site Reviews at those sites where unrestricted future use is not 
achievable or economical. 

U.S. Army Corps of Engineers-New England District 
2010 Five-Year Review - Devens 9-7	 HGL9/29/2010 



 

 

  
     

  

  
   

  
   

 

 
  

 
  

 

 

   
  
 

   
 

 

 

 
  

     
 

   
  

 
 

 
 
 
 
 

  
 

 
 
 

  
  

  
  

HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

9.3.2 Remedy Implementation 

The decision to proceed with on-site consolidation was issued June 30, 2000, and a temporary 
(120 day) access agreement to begin construction was signed on September 15, 2000.  The 
DCL was constructed at the former golf course driving range.  Debris from six landfill areas 
and former housing areas was excavated, characterized, transported and disposed at either the 
new on-site landfill or an off-site licensed TSDF/Recycling facility if characterization results 
exceeded on-site disposal requirements.  Materials disposed off-site included wood, scrap 
metal, tires and creosote wood, for a total waste volume of 12,270 cy.  Soils disposed at the 
DCL included those contaminated with petroleum, pesticides, PCBs, PAHs, and asbestos, for 
a total waste volume of 365,000 cy.  Excavations were then backfilled and/or re-graded to 
restore the sites to pre-construction conditions.  After completing the removal actions, the 
DCL was graded and permanently capped.  A current site map of the DCL is included as 
Figure 9.9. 

9.3.2.1 Remedial Action AOC 9 

Debris was excavated from the 8.9-acre disposal area and transported to staging areas, which 
were used for material holding during sampling and waste characterization activities. 
Excavation activities began in January 2001 and were completed in June 2002.  Excavated 
debris was analyzed for waste disposal characteristics designated in the SAP (S&W, 2000). 
Characterized debris material was transported to the DCL for disposal.  A total of 161,477 
tons of debris materials from AOC 9 were disposed in the DCL. 

During the excavation process, larger debris (i.e., wood, scrap steel, concrete debris and tires) 
was segregated from the stockpiled material and stored separately in an effort to recycle and 
reduce the volume of material to be disposed in the landfill.  Segregated material was disposed 
of off-site at a licensed facility.  Concrete debris was processed through a crushing plant for 
possible reuse as backfill in other areas, if analytical results indicated the material met the 
PRGs. 

A total of 156,000 cy of debris was removed from AOC 9, 44,000 cy more than the original 
estimated volume of 112,000 cy.  The 44,000 cy of additional debris was attributed to greater 
excavation depths due to extended debris limits than originally estimated.  The actual debris 
limits extended to the south of the proposed landfill limits, which accounted for an additional 
0.7 acres resulting in a total disposal area of 9.6 acres.  Debris materials primarily consisted 
of concrete, scrap steel, tires, soil, and miscellaneous demolition debris. 

Following verification that confirmatory sampling results met the PRGs and the excavation 
limits had been reached, restoration activities commenced. Restoration activities were 
completed in accordance with the Habitat Restoration Work Plan (S&W, 2002). The majority 
of the site was restored as upland areas.  Upland areas were seeded with a restoration seed 
mixture that contained native grasses.  The wetland area was restored by backfilling with clean 
fill and manufactured wetland soil.  The restored wetland was stabilized with a custom wetland 
seed mix. The wetland and upland habitat restorations were evaluated semiannually through 
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implementation of the Wetland & Upland Habitat Restoration and Long Term Adaptive 
Monitoring and Maintenance Program (WHRP) during the first three growing seasons. 

The property was transferred from Army ownership to MassDevelopment for redevelopment 
purposes in 2006.  LUCs were recorded in the March 2006 deed to prevent residential 
development of the property. 

9.3.2.2 Remedial Action AOC 40 

Debris was excavated from the 3.9-acre disposal area and transported to the staging areas, 
which were used for material holding during sampling and waste characterization activities. 
Excavation activities began in November 2000 and were completed in September 2002. 
Excavated debris was analyzed for waste disposal characteristics. Characterized debris 
material was transported to the DCL for disposal.  A total of 166,799 tons of debris materials 
from AOC 40 were disposed in the DCL. 

A total of 148,450 cy of debris was removed from AOC 40, 38,450 cy more than the original 
estimated volume of 110,000 cy.  The 38,450 cy of additional debris was attributed to greater 
excavation depths than originally anticipated.  The increased depths accounted for an 
additional 0.2 acres resulting in a total disposal area of 4.1 acres.  Debris materials primarily 
consisted of concrete, scrap steel, stumps, soil and miscellaneous demolition debris. It should 
be noted that although drum removal was included in the selected remedy, no drums were 
encountered during these remedial actions. Excavation limits to remediate the extent of debris 
encroached onto the existing roadway (Patton Road) adjacent to the disposal site. Road 
realignment was designed and constructed that detoured traffic during the remedial activities. 

Following verification that confirmatory results met the PRGs and the excavation limits had 
been reached, restoration activities began in September 2002 and were completed in October 
2002.  Due to the steep gradient, the side slopes adjacent to Patton Road were stabilized and 
protected by rip rap.  Rip rap was placed from the base of the slope to approximately 10 ft 
above the waterline.  Remainder of the slope was stabilized with six inches of loam and seeded 
with a native grass seed mixture.   The restoration activities were completed in accordance 
with the Habitat Restoration Work Plan (S&W, 2002).  The wetland and upland habitat 
restorations were evaluated semiannually through implementation of the WHRP during the 
first three growing seasons. 

The property was transferred from Army ownership to MassDevelopment for redevelopment 
purposes in 2006.  LUCs were recorded in the March 2006 deed to prevent residential 
development of the property. 

9.3.2.3 Remedial Action SA 13 

Debris was excavated from the 0.8-acre disposal area and transported to the staging area, 
which was used for material holding during sampling and waste characterization activities. 
Characterized debris material was transported to the DCL for disposal. A total of 13,715 tons 
of debris materials from SA 13 were disposed in the DCL. 
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During the excavation process, larger debris (i.e., wood, scrap steel, concrete debris and tires) 
was segregated from the stockpiled material and stored separately in an effort to recycle and 
reduce the volume of material to be disposed in the landfill.  Material that resulted from these 
efforts was disposed of off-site at a licensed facility.  Although the concrete was segregated 
and processed, the end product did not meet the requirements for reuse as backfill or road base 
material. Processed concrete was mixed with the debris stockpile and was disposed at the 
DCL. 

A total of 13,900 cy of debris was removed from SA 13, 3,900 cy more than the original 
estimated volume of 10,000 cy.  The 3,900 cy of excess debris was attributed to deeper 
excavation over extended debris limit than originally anticipated.  The actual debris limits 
extended to the north of the original disposal area limits, which accounted for an additional 0.3 
acres resulting in a disposal area of 1.1 acres. The actual excavation depths ranged from 4 ft 
to 8 ft deeper than proposed excavation grades throughout the center of the excavation area. 

In addition to the added debris quantities and excavation area, the constituents of the excavated 
disposal material varied from the anticipated stumps and trees originally thought to make up 
the “stump dump.”  Debris materials primarily consisted of concrete, scrap steel, soil and 
miscellaneous demolition debris (i.e., glass and wood) along with some stumps and brush. 

Following verification that confirmatory results met PRGs and the excavation limits had been 
reached, restoration activities commenced in October 2001.  Minimal restoration operations 
took place at SA 13.  Slopes were graded as necessary to provide a safe area and to promote 
drainage to feed the small wetland area to the south.  Topsoil was placed over disturbed areas 
that were then seeded to stabilize and reestablish vegetation of the wetland and upland areas. 
Restoration activities were completed in accordance with the Habitat Restoration Work Plan 
(S&W, 2002).The wetland and upland habitat restorations were evaluated semiannually 
through implementation of the WHRP during the first three growing seasons. 

The property was transferred from Army ownership to MassDevelopment for redevelopment 
purposes in 2006.  LUCs were recorded in the March 2006 deed to prevent residential 
development of the property. 

9.3.2.4 Construction of the Consolidation Landfill 

Construction of the DCL was performed between September 2000 and November 2002. 
Construction oversight was performed by Stone and Webster Construction, Inc.  The landfill 
was constructed in accordance with MassDEP Landfill Technical Guidance Manual (May 
1997) and the Final Design Technical Specifications prepared by EA Engineering, Science and 
Technology (October 1999). 

Over the course of construction, approximately 591,804 tons of materials were placed at the 
landfill.  Materials disposed of at the landfill included the debris excavated from the 
contributor AOCs and is described in previous sections. The approved landfill easement 
occupies 16.88 acres with approximately 8.0 acres used for debris disposal.  The landfill 
construction consisted of several components, performed in three phases.  The first phase 
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involved construction of the landfill liner system, leachate collection system, and 
sedimentation pond.  The second phase primarily consisted of transportation and disposal of 
excavated debris, debris placement, and compaction and grading.  The final phase involved 
capping of the landfill which included installation of gas vents and a gas venting layer, a dual 
composite and 40-mil flexible polyethylene (VFPE) liner, a sand drainage layer, and 
vegetation support layers. 

9.3.2.5 Current Status 

This is the third five-year review for AOC 9, 40, and SA 13, and second review since 
construction of the DCL. All components of the ROD have been implemented.  No 
contingency action is required at this time at the SA, AOCS or DCL. 

Current actions consist of continued implementation of the components specified in the ROD: 

• Groundwater monitoring and maintenance program for DCL; 

• Annual reporting; and 

• Five-year reviews. 

These components enable continued assessment for compliance with established performance 
standards and reporting of performance standards. 

The first groundwater monitoring and landfill inspection was performed in November 2003. 
Work is presently performed in accordance with the approved Long-Term Monitoring Plan 
(HGL, 2008b). 

The most recent semiannual groundwater monitoring event was conducted in May 2010 with 
no exceedances of MCP GW-1 standards, consistent with previous monitoring events. 

Groundwater monitoring in May and October 2009 indicated a southwest to northeast 
groundwater flow pattern, consistent with previous years.  A profile of the landfill is presented 
in Figure 9.8 for May and October 2009 that illustrates the relationships between the landfill 
liner, the water table and bedrock relative to monitoring wells LFM-99-02B and LFM-99-05B. 
The subsurface bedrock topography is similar to the groundwater flow pattern, in that it slopes 
from the southwest to the northeast.  Pre-landfill construction investigations revealed that 
overlying most of the bedrock on site was till, except in the southwestern part of the site, 
followed by sand.   Based on Figure 9.8 the water table was below the landfill liner during 
both 2009 monitoring events, consistent with previous semiannual events. 

The most recent post-closure inspection of DCL was conducted in November 2009.  The 
features that were inspected included signs of erosion and settlement, vegetative cover, 
vegetation types, and other general conditions.  The physical features of the cap were in good 
condition and there were no significant deficiencies. 
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9.3.3 System Operation/Operations and Maintenance 

O&M is performed in accordance with the approved LTMP (HGL, 2008b), which specifies 
the DCL O&M activities.  O&M includes monthly leachate sump pit inspections, pump 
preventative maintenance, system alarm inspections and simulation tests, manual operation of 
flow valves, totalizer readings, sanitary sewer pit inspection, and an inspection of the pump 
enclosure integrity. Leachate monitoring takes place on an annual basis; groundwater 
monitoring wells are sampled semi-annually; and passive gas vents are monitored annually for 
potential explosive hazards. 

In addition, settlement and cover system monitoring is conducted on a visual basis during the 
scheduled annual inspections.  The landfill is mowed on an annual basis, typically in the fall 
months.  Order of magnitude costs for yearly O&M are $75,000. 

9.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

The following is the complete Protectiveness Statement from 2005: 

“The remedies at AOCs 9, 11, 40, and 41 and SAs 6, 12 and 13 are protective of 
human health and the environment, and exposure pathways that could result in 
unacceptable risk are being controlled. 

A HASP and IDW handling procedures are in place, are sufficient to control risk to on-
site workers and the public, and are being properly implemented during groundwater 
sampling.  Human health is currently not at risk at AOCs 9, 11, 40, and 41 and SAs 6, 
12 and 13 because contaminated soils have been excavated and placed in the 
Consolidation Landfill where it has been capped. 

All components of the ROD have been implemented.  No contingency action is required 
at this time.  Current remedial action activity consists of continued implementation of 
the components specified in the ROD: the long-term groundwater monitoring and 
maintenance program at the Consolidation Landfill, annual reporting, and Five-Year 
Reviews. These components enable continued assessment for compliance with 
performance standards and reporting of remedial progress.” 

The following recommendations were made: 

•	 Incorporate ICs into the revised IMP; and 

•	 The north-northeast gabion slope drain of the landfill should be repaired to correct the 
erosion and probable construction deficiencies. 

Per the ROD, the DCL contributor sites AOC 9, 11 and 40 and SA 13 were subject to 
institutional controls and five-year site reviews if “unrestricted future use is not achievable or 
economical.”  All four of these sites subsequently achieved the ROD established clean up 
goals for unrestricted use and did not require institutional controls and five-year site reviews. 
Contributor sites AOC 9, AOC 40 and SA 13 were transferred from the Army to 
MassDevelopment in March 2006.  LUCs were incorporated into the quitclaim deed for 

U.S. Army Corps of Engineers-New England District 
2010 Five-Year Review - Devens 9-12	 HGL9/29/2010 



 

 

  
     

    
 
 
 

       
 

  
 
 

  
  

 
 

 
 
 
 

  
  

 

  
 
 

   
  

  

  

    
 

  

  

   

  

  

HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

parcels A2A (AOC 9), A8 (SA 13), and A4 (AOC 40) to prevent residential development of 
the properties.  Due to the LUCs placed in the quitclaim deed, these three contributor sites 
were then subject to five-year site reviews.  The AOC 11 site is on property that is retained by 
the Army however, the March 2007 Addendum to the Real Property Master Plan did not 
include the LUCs for this site since it was remediated to unrestricted reuse. 

Repairs were made to the north-northeast gabion slope drain in August and September of 
2005.  The entire northern gabion slope drain was reconstructed according to the original 
Contract Plans and Specifications.  The repair included the reconstruction and re-grading of 
the fill required beneath the gabion baskets that had eroded; placement of a new 10-oz non
woven geotextile protection/filter layer; new gabion baskets; and repositioning of the bench 
drainage pipe within the swale that had been displaced from the erosion.   The work was 
detailed in Appendix A of the 2005 Annual Report.  The repairs achieved the purpose of 
addressing the erosion and probably construction deficiencies. 

The 2005 Five-Year Review Report contained a recommendation that O&M for the DCL and 
wetland and upland habitat restorations be evaluated during the first three post construction 
growing seasons (2004-2006).  After three complete growing seasons, the habitats had met the 
performance standards and the Habitat LTMP program was terminated. The program 
transitioned to an O&M phase for two years beginning in 2007 and ending in 2008.  The 
O&M phase was successful in monitoring and performing invasive/exotic plant corrective 
actions during the visits in 2007 and 2008. 

Additionally, it was recommended that quarterly leachate sampling be continued per the 
MassDevelopment permit, semiannual Consolidation Landfill LTM inspections be continued, 
and that recommendations highlighted in the 2004-2005 Annual LTM Reports be implemented. 
Since these recommendations were made, leachate sampling has since been approved as an 
annual sampling requirement and LFM-99-06A was added as a downgradient monitoring well 
to sample to comply with MassDEP regulations. 

9.5 FIVE-YEAR REVIEW PROCESS 

9.5.1 Administrative Components of the Five-Year Review Process 

Development of the third five-year review process for former Fort Devens included the 
following components that are described in this section: 

• Document Review; 

• Data Review; 

• Site Inspection; 

• Interviews; and 

• Community Participation. 
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9.5.2 Document Review 

The following documents were evaluated for this five-year review: 

•	 Final ROD, Landfill Remediation Study Areas 6, 12, and 13 and AOCs 9, 11, 40, 
and 41 prepared by USACE-NAE, July 1999. 

•	 Remedial Action Closure Report prepared by Shaw Environmental (formerly Stone 
& Webster, Inc.), September 2003. 

•	 Operation and Maintenance Plan prepared by Shaw Environmental (formerly Stone 
& Webster, Inc.), September 2003. 

•	 Second Five-Year Review Report prepared by Nobis, September 2005. 

•	 Appendix H:  Final Wetland & Upland Habitat Restoration and Long Term 
Adaptive Monitoring and Maintenance Plan & 2004 Annual Program in 2004 
Annual Report, DCL prepared by USACE, December 2005. 

•	 2005 Annual Report, Wetland and Upland Habitat Restoration and Long Term 
Adaptive Monitoring and Maintenance Program, DCL, prepared by USACE, 
January 2007. 

•	 2006 Annual Report, Wetland and Upland Habitat Restoration and Long Term 
Adaptive Monitoring and Maintenance Program, DCL, prepared by USACE, July 
2007. 

•	 2007 Annual Report, Operation & Maintenance Phase, Wetland and Upland Habitat 
Restoration and Long Term Adaptive Monitoring and Maintenance Program, DCL 
and AOC57 prepared by USACE, May 2008. 

•	 2008 Annual Report, Operation & Maintenance Phase, Wetland and Upland Habitat 
Restoration and Long Term Adaptive Monitoring and Maintenance Program, DCL 
and AOC57 prepared by USACE, June 2009. 

•	 Final Long-Term Monitoring Plan prepared by HGL, October 2008. 

•	 Final 2006 Annual Report prepared by HGL, August 2007. 

•	 Final 2007 Annual Report prepared by HGL, July 2008. 

•	 Final 2008 Annual Report prepared by HGL, September 2009. 

•	 Draft-Final 2009 Annual Report prepared by HGL, April 2010. 

9.5.3 Data Review 

No sampling was conducted at any of the contributor sites to the DCL as all of these sites are 
closed and no sampling is required.  The DCL monitoring analytical results are described 
below.  Evaluation of the IC Inspections and Wetland and Upland Habitat Restoration and 
Long Term Adaptive Monitoring and Maintenance information is detailed below. 
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9.5.3.1 Long-Term Monitoring 

Four groundwater monitoring wells associated with the DCL, identified as LFM-99-02B, 
LFM-99-05A, LFM-99-06A, and LFM-03-07 are sampled semiannually.  LFM-99-06A was 
added to the monitoring program in 2006 as a third downgradient monitoring well in response 
to MassDEP comments on the groundwater monitoring program.  From 2003 through May 
2010, all VPH, EPH, and organochlorine pesticide results for groundwater from the four wells 
were either non-detections or detections below the respective MCP GW-1 and GW-3 
standards, with the following exception.  Groundwater from monitoring well LFM-99-02B had 
a detection above the GW-1 standard for the C11-C22 aromatics at 398 µg/L during the 
November 2009 sampling event. Groundwater from the well was resampled in December 2009 
and the resampling event revealed a non-detect of the C11-C22 aromatics. No PCBs were 
detected during the 2003 through 2005 monitoring period or during the 2009 five-year 
sampling event. 

Metals concentrations were consistently below the respective MCP GW-1 and GW-3 standards 
in groundwater at all four DCL wells between May 2004 and May 2010. 

With the exception of a minor chloride spike in November 2009, the wet chemistry parameters 
for wells LFM-99-05A, LFM-99-06A, and LFM-03-07 have generally remained consistent 
since 2003.  Chloride and total dissolved solids spikes in well LFM-99-02B during the 2006 
sampling event were transitory.  A complete list of all validated COC results from 2005 
through May 2010 is presented in Appendix H. 

Overall, although some analyte concentrations have fluctuated over the past five years, there is 
no evidence that the DCL is leaching contaminants into the groundwater beneath the site. 

9.5.3.2 Leachate Monitoring 

Leachate monitoring results were reported during the following months of this five-year 
period: April, June, October, and December 2005; March, May, and October 2006; October 
2007; October 2008; and October 2009.  All results were below the local effluent limitations 
as specified by the industrial wastewater discharge permit. 

9.5.4 Site Inspection 

An HGL representative performed a site inspection of the DCL on April 29, 2010.  The 
inspection included the leachate pumping system and the landfill.  Weather conditions were 
favorable with no precipitation and temperatures in the 60-70 °F range. 

The leachate pumping system was operational during the site inspection.  Operating logs 
indicate that the volume of leachate emitted from the landfill each year has generally decreased 
over time. 

The landfill is in good condition with no apparent signs of disturbance to the grass-covered 
landfill cap.  No evidence of pooled or standing water was observed on the landfill.  A few 
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moss-dominated areas and areas of sparse vegetation were observed during the inspection. 
These observations suggest that the soil pH may be too acidic, which would hinder the growth 
of preferred vegetation.  The application of a lime treatment may be useful in promoting the 
growth of preferred vegetation.  It should be noted that detailed landfill inspections are 
performed annually by the Army as part of the LTM and maintenance activities.  Inspection 
results and recommendations for follow-up actions are included in annual reports that are 
submitted to USEPA and MassDEP. 

9.5.5 Interviews 

The following individuals were interviewed as part of the five-year review: 

•	 Ms. Maryellen Iorio, USACE, New England District; and 

•	 Mr. Ron Ostrowski, MassDevelopment. 

Both personnel completed a five-year review site survey questionnaire in May 2010. 
Personnel were not aware of any violations of the ICs.   Maryellen Iorio stated that the remedy 
is ongoing and operating successfully.  Ron Ostrowski stated that he is not aware of any 
events, incidents, or activities that have occurred at the site; and that the site’s groundwater 
maintenance is non-problematic. 

The detailed 2010 LUC interviews are included in Appendix J. 

9.5.6 Institutional Control Inspections (AOC 9, AOC 40, SA 13 and DCL) 

The DCL contributor sites with ICs include AOC 9, 40, and SA 13.  The three contributor site 
properties were transferred from the Army to MassDevelopment in March 2006.  The ICs 
were incorporated into the deed to prevent residential development of the properties.  In 
addition, the DCL has IC inspection requirements.  IC inspections were performed over the 
five-year period to identify the following: 

•	 Any signs of increased exposure potential to the public from soil and/or surface water 
contaminants; 

•	 Any evidence that groundwater extraction wells had been installed at the site; 

•	 Any evidence of site use changes; and 

•	 Any evidence of residential use (DCL contributor sites only). 

The site inspection findings over the five-year period covered by this review revealed no 
abnormalities or changes in land use at the DCL and its three contributor sites with retained 
ICs. 
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9.5.7	 Wetland and Upland Habitat and Long Term Adaptive Monitoring and 
Maintenance (AOC 9, AOC 40 and SA 13) 

The wetland and upland habitat restorations were evaluated semiannually through 
implementation of the WHRP during the first three growing seasons, beginning in 2004 and 
finishing in 2006.  The plan established performance standards for the wetland and upland 
habitats and the protocol of controlling invasive/exotic plants.  After the three complete 
growing seasons, the habitats had met the performance standards and the Habitat LTMP 
program was terminated.  The program transitioned to an O&M phase for two years beginning 
in 2007 and ending in 2008.  The O&M phase was successful in monitoring and performing 
invasive/exotic plant corrective actions during the visits in 2007 and 2008. 

9.5.8	 Community Participation 

Community participation at former Fort Devens Army Installation is detailed in Section 1.3. 

9.6	 TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? 

Yes.  The remedy is functioning as intended by the decision documents as detailed below. 

Remedial Action Performance and Monitoring Results 
Based on indications from analytical results of confirmatory samples collected from the areas 
that were excavated, and disposal of excavated materials into the Consolidation Landfill or off-
site as applicable, site cleanup goals established in the Sampling and Analysis Plan and RAOs 
established in the ROD had been satisfied.  Groundwater monitoring and leachate sampling 
analytical results to date have indicated that landfill contamination constituents have not 
leached to groundwater and were not emanating from the landfill.  Cross sectional views of the 
DCL have additionally indicated that groundwater has maintained levels below the landfill 
liner.  Physical on-site inspections of the DCL have indicated that the landfill is in good 
condition and the leachate pump system is operating per design.  Physical on site inspections at 
DCL contributor sites that retain ICs (AOC 9, AOC 40 and SA 13) indicate compliance with 
the ICs. WHRP activities were conducted from 2004 to 2006 at the DCL sites with retained 
ICs.  The Habitat LTMP portion was discontinued due to its success and an “O&M phase” 
was conducted from 2007 to 2008. 

System Operations/Operation and Maintenance (Long-term Groundwater Monitoring) 
O&M, leachate sampling and long-term groundwater monitoring are performed in accordance 
with the LTMP (HGL, 2008b). 

Opportunities for Optimization 
Remedial action and construction activities have been completed at this site, and therefore, 
there are no proposed opportunities for optimization. 
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Early Indicators of Potential Remedy Failure 
No early indicators of potential remedy failure were noted. 

Implementation of Institutional Controls and Other Measures 
Transfer of AOCs 9, 40, and SA 13 to MassDevelopment occurred in March 2006 and ICs for 
these sites were included in the FOST and incorporated into the deeds.  The ICs specify the 
restriction of residential development within the three sites.  The DCL ICs include inspection 
of the DCL to ensure no changes to the site that could compromise the landfill have occurred. 
The deeds can be located at the BRAC office library. 

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used 
at the time of remedy selection still valid? 

Yes.  The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of 
the remedy are still valid as detailed below. 

Changes in Standards and To Be Considered 
As part of this five-year review, ARARs and TBC guidance for the site presented in the ROD 
and current ARARs were reviewed.  Some changes have been promulgated since the ROD was 
signed in 1999.  This review will be discussed further in Section 7.1.2. 

Excavation activities at DCL contributor sites AOCs 9, 40, and SA 13 were completed in 
2003.  Cleanup goals for the disposal areas were established in the Sampling and Analysis 
Plan (S&W, 2000b) by using USEPA Region 9 PRGs for residential soil and/or MCP S-1 soil 
standards, whichever was more stringent.  PRGs were attained and verified through 
confirmation sampling.  The RAOs for soil specified in the ROD have been achieved. 
Contaminated soils were removed and placed in the DCL; therefore, changes to soil TBCs do 
not affect the protectiveness of the implemented remedy. 

Well LFM-99-06A was added to the sampling scheme after 2005, and PCB sampling 
frequency was reduced to once every five years.  MassDevelopment correspondence dated 
August 23, 2006, discussed changes to the LTM program that include the reduction of leachate 
sampling frequency from quarterly and semiannually to annually and the elimination of 
biochemical oxygen demand and fats, oil and grease as leachate sample methods.  Starting 
with the 2007 sampling event, the leachate sampling frequency was changed to annual, and 
analyses for oil and grease, fats, and 5-day biochemical oxygen demand were discontinued. 

Effluent criteria and reporting requirements are specified in the leachate discharge permit, 
which was updated August 21, 2006.  MassDevelopment established new effluent criteria 
beginning in August 2009. 

Changes in Exposure Pathways 
The ROD identified unacceptable risk from the following exposure pathways: direct contact 
with and ingestion of contaminated soils by future residents at DCL contributor sites AOCs 9, 
40, and SA 13.  Based on analytical results of confirmatory soil samples collected from 

U.S. Army Corps of Engineers-New England District 
2010 Five-Year Review - Devens 9-18 HGL9/29/2010 



 

 

  
     

 
 

   
  

  
 

  
 

   
  

  
  

     
 

  
 

   
   

   
 

 
  

 
     

      
 
 
 

  
 

 
 

  
 

   
 
 

   
   

 
  

   
 

HGL—2010 Five-Year Review—Former Fort Devens Army Installation, Devens, Massachusetts 

excavated areas, and implementation of ICs prohibiting residential site use, the direct contact 
with and ingestion of contaminated soil exposure pathways have been eliminated.  Land use 
has not changed and is not expected to change. These sites have been restored to wetland and 
upland habitats. 

Changes in Exposure Assumptions 
HHRAs were performed for AOC 40.  Preliminary risk evaluations (screening risk 
evaluations) were performed for AOC 9 and SA 13.  The risk assessments supporting the 
RODs for AOC 40 used exposure assumptions consistent with standard practice at the time. 
Since that time, USEPA has updated some of the recommended dermal contact exposure 
assumptions.  New guidance for evaluating dermal contact exposures was finalized in July 
2004 (Risk Assessment Guidance for Superfund, Volume I – Human Health Evaluation 
Manual – Part E, Supplemental Guidance for Dermal Risk Assessment – Final).  Because the 
remedy includes excavation of contaminated soils, changes to the exposure parameters do not 
affect the protectiveness of the implemented remedy. 

Changes in Toxicology and Other Contaminant Characteristics 
Because the remedy includes excavation of contaminated soils, changes to the toxicity of soil 
contaminants do not affect the protectiveness of the implemented remedy. 

Changes in Risk Assessment Methodology 
The methods for evaluating dermal contact exposures have changed since the time of the risk 
assessments supporting the ROD for AOC 40, based on USEPA’s Risk Assessment Guidance 
for Superfund, Volume I – Human Health Evaluation Manual – Part E, Supplemental 
Guidance for Dermal Risk Assessment – Final, July 2004. Because the remedy includes 
excavation of contaminated soils, changes to the exposure parameters do not affect the 
protectiveness of the implemented remedy.  The human health and ecological risks discussed 
in the ROD have been eliminated by the excavation and removal of soils and the 
implementation of ICs to prevent residential development.  Therefore, while the methods for 
evaluating dermal contact exposures have changes since the time of the risk assessments, these 
risk assessment methodology changes do not affect the protectiveness of the remedy. 

USEPA has identified several carcinogens that act via a mutagenic mode of action, and to 
account for their early-life exposures, the default ADAFs of 10 for ages 0 to 2 and 3 for ages 
2 to 16 have now been incorporated into the risk calculations.  This approach is consistent 
with the 2005 Guidelines for Carcinogen Risk Assessment and the Supplemental Guidance for 
Assessing Susceptibility from Early-Life Exposure to Carcinogens.  Based on the site COPCs, 
it is not expected that this change in methodology would alter the conclusion of the risk 
assessment. 

In January 2009, USEPA introduced RAGS Part F; which updates the approach for 
determining risk from inhaled chemicals to be consistent with the inhalation dosimetry 
methodology described in Methods for Derivation of Inhalation Reference Concentrations and 
Application of Inhalation Dosimetry (USEPA, 1994).  The new approach revises the equations 
for estimating inhalation exposure and risk, recommending that when estimating risk via 
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inhalation, the concentration of the chemical in air should be used as the exposure metric 
(e.g., mg/m3), rather than inhalation intake of a contaminant in air based on inhalation rates or 
body weight (e.g., mg/kg-day).   This change in the inhalation calculation does not alter the 
conclusion of the risk assessment. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No other information has come to light that would call into question the protectiveness of the 
remedy was noted.  No natural disaster impacts occurred at the DCL during this review 
period. 

9.6.1	 Summary of Technical Assessment 

Because the remedy at the DCL contribution sites included excavation of contaminated soils, 
changes to exposure parameters do not affect the protectiveness of the implemented remedy. 
The human health and ecological risks discussed in the ROD have been eliminated by the 
excavation and removal of soils and implementation of ICs to prevent exposure.  Therefore, 
while some methods have changed since the time of the risk assessments supporting the ROD, 
these risk assessment methodology changes do not affect the protectiveness of the remedy. 

9.6.2	 Applicable or Relevant and Appropriate Requirements Review 

ARARs that were presented in the ROD are included in Appendix H.  Standards and 
regulations current when the ROD was signed in July 1999 have been reviewed for changes 
that could affect protectiveness of the remedy. 

Some standards relative to landfill remediation and construction determined to be applicable, 
relevant, and appropriate, or to be considered, have been updated since the signing of the 
ROD in 1999.  Changes in these standards do not affect the protectiveness of the remedy.  In 
addition, no new standards promulgated since the ROD signing were identified. 

The following are changes in the standards concerning groundwater and surface water: 

1.	 40 CFR 141.11 Subpart B Maximum Contaminant Levels – updated July 1, 2001. 
Section 141.11 (a) and (b) were amended at 66 FR 7061 on January 22, 2001 to state 
the following: 

- ***The analyses and determination of compliance with 0.05 mg/L MCL for arsenic use the 
requirements of 141.23. 

- The MCL for arsenic was 0.05 mg/L for community water systems until January 23, 2006. 

On January 22, 2001, EPA adopted a new standard for arsenic in drinking water at 
0.01 mg/L, replacing the old standard of 0.05 mg/L (66 FR 6976).  The rule became 
effective February 22, 2002.  The date by which systems must comply with the new 
0.01 mg/L standard was January 23, 2006. 
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2.	 40 CFR 141.15 and 141.16 Subpart B MCLs – updated July 1, 2003.  An effective 
date note (65 FR 76745) removed the sections from the CFR effective December 8, 
2003.  Sections 141.15 and 141.16 do not appear in 40 CFR 141 updated on July 1, 
2004.  These two sections addressed MCLs for radium-226, radium-228, gross alpha 
particle radioactivity, and beta and photon radioactivity, which do not affect the 
protectiveness of the remedy. 

3.	 40 CFR 141.51 Subpart F MCL Goals and Maximum Residual Disinfectant Level 
Goals – updated July 1, 2001.  The table was amended in Section 141.51 by adding 
arsenic with an MCL goal of zero effective January 23, 2006 (66 FR 7063).  Until 
then, no MCL goal applied for arsenic. 

4.	 310 CMR 7.00 Air Pollution Control Regulations – In July 2009, MassDEP proposed 
to make amendments to definitions related to particulate matter in 310 CMR 7.00: Air 
Pollution Control, 310 CMR 7.54: Large Combustion Emission Units, and Appendix 
A: Emission Offsets and Nonattainment Review.  These changes are based upon a 
thorough review of the regulations encoded in 310 CMR 7.0 to ensure the addition of 
definitions for PM2.5 to all relevant sections.  The proposed revisions would not affect 
the protectiveness of the remedy. 

5.	 310 CMR 10.00 Wetlands Protection – This regulation was updated October 2007 with 
a streamlined permit application process.  There were no revisions that affect the 
protectiveness of the remedy. 

6.	 310 CMR 19.00 Solid Waste Management Regulations – This regulation was also 
updated in October 2007 to clarify the notification and cleanup requirements for 
asbestos fibers and asbestos-containing material in soil to ensure that off-site 
management of soil containing asbestos meets all applicable state and federal 
requirements.  There were no revisions that affect the protectiveness of the remedy. 

7.	 310 CMR 22.00 Massachusetts Drinking Water Standards and Guidelines – The arsenic 
MCL listed in Section 22.06 is effective for the purpose of compliance with the CFR 
(outlined above) on January 23, 2006.  A perchlorate standard was also promulgated 
July 28, 2006.  Since perchlorate is not a COC for the site, the ARARs are not affected 
by this change. Also, in December 2009, 310 CMR 22.26 was updated regarding 
microbial communities in groundwater that is also used for public consumption.  As 
bacterial populations are not considered a COC for the site, the protectiveness of the 
remedy is not affected. 

8.	 314 CMR 4.00 Surface Water Standards – updated January 2007.  Since these 
standards were not considered during the development of the preliminary remedial 
goals for the site, this revision should not affect the protectiveness of the selected 
remedy. 

9.	 314 CMR 6.00 Massachusetts Groundwater Quality Standards – rescinded March 20, 
2009.  Revisions made to 314 CMR 5.00 for a streamlined groundwater discharge 
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permitting process negated the need for this section. As the selected groundwater 
quality standards for the site are mainly Federal MCLs and are also presented in 40 
CFR 141 Section 11 and 13, the removal of 314 CMR 6.00 from Massachusetts 
regulations does not affect the protectiveness of the remedy. 

10.	 314 CMR 9.00 Water Quality Certification for Discharge of Dredged or Fill Material, 
Dredging, and Dredged Material Disposal in Waters Within the Commonwealth – 
Revised June 2009.  Revisions promulgated in June 2009 address necessary actions to 
eradicate infestation by Asian Longhorn Beetles. The revised language is found in 314 
CMR 9.12. Related language has also been incorporated into 310 CMR 10.00, the 
Wetlands Protection Act Regulations.  Revisions promulgated January 2, 2008, 
encourage stormwater recharge, the increased use of low impact development 
techniques, improved O&M of stormwater best management practices, and the removal 
of illicit connections from stormwater management systems. MassDEP has accordingly 
revised the Stormwater Management Standards, which have been incorporated into 314 
CMR 9.00.  This change does not affect the remedy as the DCL design maximizes 
stormwater recharge through the adjacent stormwater retention basin. 

In addition, a search was performed for any newly promulgated standards that could affect 
protectiveness at the site.  No new ARARs were identified that would affect the protectiveness 
of the selected remedy. 

9.7	 ISSUES 

This five-year review indicates no issues are present at the DCL or any of its contributor sites 
subject to five-year reviews. 

9.8	 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

This five-year review indicates that no “Recommendations and Follow-Up Actions” are 
needed at the DCL or any of its contributor sites subject to five-year reviews. 

9.9	 PROTECTIVENESS STATEMENT 

The remedy at the DCL and the DCL contribution sites AOCs 9, 40, and SA 13 are protective 
of human health and the environment, and exposure pathways that could result in unacceptable 
risk are being controlled. 

Long-term protectiveness of the remedial action will be verified by groundwater monitoring at 
the DCL to assess potential leachate migration.  Current monitoring data indicate that the 
remedy is functioning as required. 

9.10	 NEXT REVIEW 

See Section 1.4 for further details. 
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10.0 AOC 50 FIVE-YEAR POLICY SITE REVIEW 

10.1 SITE CHRONOLOGY 

Table 10.1 
Chronology of Events 

AOC 50 

Event Date 
NPL listing December 1989 

Remedial Actions (Pre-ROD) 
SVE 1996 

Pilot ERD 2001 
RI initiated 1996 
RI completed January 2000 
FS complete December 2002 
PP January 2003 
ROD signed March 2004 
Actual Remedial Action Start (Post ROD) May 2004 
Final Remedial Action Work Plan (RAWP) June 2005 
Five-Year Review (All Devens AOCs) September 2005 
Demonstration of Remedial Action Operating Properly and 
Successfully Report 

March 2007 

AOC 50 Interim Five-Year Remedy Review January 2008 
ERD O&M Manual Addendum I March 2009 
Annual O&M and Monitoring Reports 2005-2009 

10.2 BACKGROUND 

The AOC 50 site is located on the northeastern boundary of the former Moore Army Airfield 
(MAAF), within the former North Post portion of Fort Devens, Ayer, Massachusetts. The 
AOC 50 Source Area comprises less than 2 acres and includes Buildings 3803 (the former 
parachute shop), 3840 (the former parachute shakeout tower), 3824 (a gazebo), and 3801 (the 
former 10th Special Forces airplane parachute simulation building). 

AOC 50 is currently defined by three distinct areas; the Source Area, Southwest Plume, and 
North Plume (Figure 10.1).  The Army currently leases the areas designated as the Source 
Area to MassDevelopment.  The Source Area buildings are included in the lease but are 
abandoned except for a small area within Building T-3803 that is used as environmental field 
equipment storage. 

The Army intends to convey this property to MassDevelopment now that determination has 
been made that the remedy is operating properly and successfully and once a FOST is issued 
by the Army. Appropriate LUCs and CERCLA Right of Access will be incorporated into the 
conveyance. 

The Army, MassDevelopment, and the USFWS own portions of the area overlying the 
Southwest Plume, including the majority of the former airfield.  The former airfield is closed 
to aircraft traffic and is currently leased by the Massachusetts State Police for training and 
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vehicle storage.  The area designated as the North Plume is currently owned and occupied by 
Merrimack Warehouse Realty Co., Inc. 

The Army retained approximately 14 acres of the former airfield for use by the Devens RFTA 
for vehicle storage, maintenance, and office space.  The 14 acre area includes the AOC 50 
source area.  The Army transferred the remaining 246 acres of the property to 
MassDevelopment in 1996 for reuse.  The area owned by MassDevelopment has several 
buildings and a former airfield.  Currently, the airfield is closed to aircraft traffic and is used 
by the Massachusetts State Police for training and vehicle storage.  Under the Devens Reuse 
Plan (November 14, 2004), the area is zoned for Special Use II and Innovation and 
Technology Business.  Under the Devens Reuse Plan, Special Use II and Innovation and 
Technology Business includes a broad range of industrial, light industrial, office, and research 
and development uses.  Discussions concerning developing a portion of this site for solar 
electrical power generation have taken place but no further actions concerning implementing 
this development initiative have occurred.  There are currently no other plans for development 
of the MAAF, although the area can be developed if interested parties are identified.  Zoning 
of the MAAF property could change.  The portion of the property managed by the USFWS 
located adjacent to the Nashua River, within the floodplain, is generally forested and heavily 
vegetated with steep terrain and limited access.  There are presently no plans to develop this 
area.  Due to its designation as a wildlife refuge and location within the floodplain, future 
development is unlikely. 

The Merrimack Warehouse Realty Co., Inc., owns the area overlying the North Plume. The 
property is zoned commercial and is developed with a building used for the manufacture of 
windshield washer fluid and as a storage facility. A fire pond is located on the property and 
would be used for fire suppression source water in the event of a fire. 

Groundwater beneath AOC 50 (Source Area, Southwest Plume, and North Plume) is not used 
as a source of drinking water or industrial use water.  The entire area is supplied by municipal 
water and sewer service.  Future residential use of land at AOC 50 is not likely, based upon 
Town of Ayer zoning restrictions and the Army has no plans on using their portion of the 
property for residential use.  The Devens Reuse Plan does not include residential development 
of land in the vicinity of AOC 50, and the privately owned land (North Plume) is not zoned 
for residential use.  Because the aquifer underlying portions of the AOC 50 site is classified as 
either a high or medium yielding aquifer, however, the underlying groundwater must be 
considered a potential future potable water resource. 

Sources of contamination within AOC 50 include two World War II fueling systems, a 
drywell, the PCE drum storage area and cesspool.  These sources are collectively referred to 
as the Source Area.  Other potential sources of contamination may include a former dry well 
and floor drain associated with Building 3840. Although these sources have been removed or 
taken out of commission, groundwater underlying AOC 50 contains elevated concentrations of 
chlorinated volatile organic compound (CVOC) most notably PCE. The primary area of 
groundwater contamination at AOC 50 is referred to as the Southwest Plume, which extends 
from the Source Area approximately 3,000 ft downgradient to the Nashua River. The plume 
overlay is shown on Figure 10.3. 
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10.2.1 Fueling Systems 

During World War II, two fueling systems were used in the area subsequently designated as 
AOC 50; one system was used for fueling aircraft and trucks (System A), and the other for 
fueling trucks only (System B).  These systems were not used for refueling operations after the 
late 1940s (Biang, et al., 1992).  The two separate fueling systems were filled by gasoline 
shipments on a Boston & Maine Railroad spur (which no longer exists) located adjacent to 
Fueling System B. 

Releases of fuel associated with incidental spills at the former aircraft fuel pits, truck-fill 
stands, and railroad fuel-delivery points were considered possible sources of contamination. 
Because the systems were approximately 50 years old, UST were also considered possible 
continuing sources of releases.  The potential for migration of contaminated groundwater to 
the Nashua River was a concern. 

At the time of the initial SI in 1992 (ABB, 1993), several fueling system components were still 
visible in their original locations.  Fort Devens removed all of these components in 1992.  In 
addition, approximately 450 tons of contaminated soil was removed from under the water-
separator, water control pits, and three 25,000-gallon USTs.  The excavation extended to a 
depth of approximately 19 ft bgs. All excavations were backfilled to grade.  Field screening 
results and post-excavation sample analyses are presented in the RI (Harding Lawson 
Associates [HLA], 2000). 

10.2.2 Dry Well 

In 1969, Building 3840 was constructed and attached, via an enclosed walkway, to Building 
3803. In addition, two large sinks, and a janitor’s room were added to Building 3803.  The 
design drawings for Building 3840 indicated that a floor drain was constructed in the center of 
the concrete floor.  This floor drain, the additional sinks in Building 3803, and the roof drains 
for Building 3840 were piped to a drywell located approximately 20 ft northeast of Building 
3840.  The drywell and associated piping were removed between November and December 
1996 (Weston, 1997).  The resulting excavation was 9.5 ft deep and covered an area 21 ft by 
30 ft, equating to 225 bank cy of soil. 

In addition, a 750-gallon fuel UST associated with the Building 3840 heating system was 
removed.  In conjunction with the tank removal, 787 gallons of oil, water, and residual sludge 
were recovered from the tank and approximately 25 cy of contaminated soil were excavated. 
Solid and liquid wastes generated during removal of the drywell and fuel USTs were taken off 
site for proper treatment and disposal. Details regarding the removal activities are documented 
in a Removal Action Report (Weston, 1997). 

10.2.3 PCE Drum Storage Area 

A PCE drum storage area, east of Building 3801, was identified during field investigation 
activities completed in 1992.  Historical records and interviews with former Fort Devens 
personnel indicated that this area was used to store single drum quantities of PCE (HLA, 
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2000).  The PCE was used by Army personnel in Buildings 3803 and 3840 for spot cleaning 
of parachutes.  Parachute cleaning was performed only as needed to maintain the integrity of 
the parachute material.  Unused PCE was either reused or may have been washed down into 
the drywell system associated with Buildings 3803 and 3840.  This information was supported 
by a review of the historic hazardous waste manifest, which did not include the removal of 
waste chlorinated solvents from AOC 50 (Mott, 1997).  The use of this area for drum storage 
was discontinued in 1992.  The length of time or total number of drums stored in this area of 
AOC 50 is unknown. 

Analytical data from several investigations indicated that PCE in vadose zone soils beneath the 
former drum storage area was likely contributing to groundwater contamination.  An interim 
removal action for PCE-contaminated soil at the former drum storage area was implemented as 
a source-control measure while additional investigation activities were conducted across the 
site (HLA, 2000). An additional interim action consisted of the installation of an in situ SVE 
system adjacent to the former drum storage area.  The system was installed between December 
1993 and January 1994. Five soil vapor extraction wells (SVE-1 through SVE-5) were 
installed, one in the center of the presumed PCE source and four on the periphery.  Details 
regarding the installation, operation, and performance of the SVE system between February 
1994 and July 1996 are documented in a November 1996 report titled Summary Report, SVE 
Monitoring, AOC 50 (ABB, 1996).  The SVE system was shut down in 1996 due to poor PCE 
recovery but was operated again for a brief period in December 1998, May and June 1999, 
and October and November 1999, again experiencing poor PCE recovery. Following a brief 
start-up, the system was permanently shut down in September 2004 due to continued poor 
recovery of PCE. The system was decommissioned and disconnected from the recovery piping 
in November 2005.  The treatment system building and SVE system components remain on 
site. 

10.2.4 Cesspool 

A cesspool associated with the bathroom in Building 3803 was identified on the site drawing as 
the only septic system structure for the building.  The drywell and cesspool were investigated 
as potential contaminant sources for the various volatile contaminants, including PCE.  The 
cesspool was removed concurrent with the drywell and UST removal actions described in 
previous sections.  During the cesspool removal activities, a total of 25cy of soil, sludge, and 
concrete were excavated and taken off site for treatment and disposal (HLA 2000). 

10.2.5 Basis for Response Action 

Exposure of future workers and residents to groundwater contaminants resulted in estimated 
cancer risks greater than 1E-04 and non-cancer HI greater than “1”.  In addition, the 
screening-level ecological risk assessment indicated potential but low ecological risks (hazard 
quotients for benthic organisms greater than “1” indicating low potential risk). Therefore, 
actual or threatened releases of hazardous substances from this site, if not addressed by 
implementing the response action selected in the ROD, would have presented an imminent and 
substantial endangerment to public health, welfare, or the environment.  Groundwater is the 
focus of remedial actions at AOC 50. 
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10.3 REMEDIAL ACTIONS 

There are three main areas of contamination identified for AOC 50; the Source Area, the 
Southwest Plume and the North Plume. The limits of LUC for each of these areas are 
presented on Figure 10.2 and RAOs per the ROD for each of these areas are as follows: 

Source Area 

•	 Protect potential residential and commercial/industrial receptors from ingesting 
contaminated groundwater. 

•	 Protect commercial/industrial workers from inhaling vapors released from groundwater 
used as “open” process water. 

•	 Prevent potential construction/occupation of residential dwellings and inhalation of 
vapors released from contaminated groundwater to indoor air. 

Southwest Plume 

•	 Protect potential residential and commercial/industrial receptors from ingesting 
contaminated groundwater. 

•	 Prevent low to moderate potential ecological effects to benthic organisms. 

North Plume 

•	 Protect potential residential receptors from ingesting contaminated groundwater. 

10.3.1 Selected Remedy 

The selected remedial technologies for AOC 50, per the AOC 50 ROD include SVE, ERD, 
IWS/aerobic bioremediation, monitoring, and IC.  In addition, geochemical additives and 
ISCO are included as contingencies to address inorganics and VOC, respectively, in the event 
that monitoring data indicate that implementation of these contingencies is warranted.  This 
remedy is a comprehensive approach that addresses all current and potential future risks 
caused by groundwater contamination and mitigates residual soil contamination in the Source 
Area. 

The components of remedy selected for AOC 50 were chosen to reduce potential human health 
and ecological risks associated with contaminated groundwater under current and anticipated 
future land use scenarios.  The remedial system for AOC 50 is also protective to the 
environment, attains ARAR, offers long-term and short-term effectiveness, and is readily 
implementable at a reasonable cost. The principal components of the remedial systems for 
AOC 50 consist of the following: 

•	 SVE in the Source Area; 

•	 ERD throughout the site; 

•	 IWS along the downgradient portion of the Southwest Plume; 
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•	 Contingency for chemical oxidation in the North Plume; 

•	 Contingency for evaluation and manipulation of aquifer chemistry for re-precipitation 
of solubilized inorganics associated with the ERD process; 

•	 LTM; 

•	 IC; and 

•	 Five-year site reviews. 

In accordance with the ROD, the RD (ARCADIS, 2004b) included four active remedial 
elements: 

•	 ERD; 

•	 IWS; 

•	 SVE; and 

•	 Contingency remedies. 

These components are described in detail in the RD, and are summarized with other remedial 
components in the following sections. 

Pre-Design Investigation Activities 
Beginning in 1993, the Army performed field investigations at AOC 50 to assess the nature 
and extent of PCE impacts.  A pilot test of the ERD technology was completed between 
December 2001 and July 2002, the results of which were documented in a report incorporated 
into the Final FS (ARCADIS, 2002). Additional investigation activities were conducted to 
support the development of the remedial design (ARCADIS, 2004b). This included collection 
and analysis of groundwater and soil samples, installation and testing of the IWS technology, 
and the installation of additional permanent SVE and monitoring wells, as necessary.  The 
post-pilot study investigation verified that the mobilization of metals is a byproduct of the ERD 
process and addressing the mobilized metals in the remedial design is required to ensure 
secondary contamination created by the ERD process is adequately controlled and a 
monitoring network established to track migration of any dissolved metals. 

Application of SVE in the Source Area 
The SVE system that was formerly operated in the Source Area at AOC 50 was refurbished 
for use as the preferred alternative based on the results of the pre-design investigation, as 
documented in the RAWP (ARCADIS, 2005a). The SVE system applies a vacuum to wells 
completed within the unsaturated soils, capturing CVOC mass in the vapor phase as soil gases 
are withdrawn. The soil gases extracted from the subsurface are treated as needed with 
activated carbon prior to being discharged to the atmosphere.  Operation of the SVE system in 
the Source Area provides indirect remediation of groundwater impacts if recoverable CVOC 
mass is present in the unsaturated zone.  Specifically, the removal of adsorbed phase mass 
from vadose zone soils eliminates a potential continuing source of groundwater contamination. 
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One new SVE well (SVE-6) was installed as part of the pre-design investigation and was 
incorporated into the system during the start-up. 

ERD Implementation 
The ERD process is an engineered bioremediation technique that falls into a class of remedial 
options known as in situ reactive zone (IRZ) technologies. ERD employs an easily degradable 
carbohydrate solution (e.g., molasses), which is injected into the groundwater treatment area. 
The carbohydrate injection provides excess organic carbon, which initiates a succession of 
microbial processes in the subsurface, all of which contribute to enhancing the rates of CVOC 
reduction. The reductive dechlorination process results in the in situ transformation of PCE 
and TCE to the progressively less chlorinated intermediates cis-1,2-DCE, VC, and ethene via 
microbially mediated processes (Nyer, 2001; Suthersan, 1997). In addition, abiotic processes 
also contribute to the dechlorination of the TCE and its degradation products. PCE 
concentrations observed in groundwater in October 2009 are shown on Figure 10.3. 

The application of ERD source remediation at AOC 50 is accomplished via organic carbon 
injections in the source areas (Area 1) and downgradient treatment at four reactive zone 
barriers (Areas 2, 3, 4, and 5).  Perpendicular to groundwater flow, these barriers are 
configured as treatment transects across the width of the plume and break the plume into 
smaller sections.  This configuration accelerates the attenuation of mass in the area that falls 
outside the active treatment zones between each transect. This design was based on an updated 
version of the groundwater flow model presented in the Final FS for AOC 50 (ARCADIS, 
2002), as well as on the empirical results of the long-term pilot test in the ERD Area 5 
transect. In March 2005, a recommendation was made subsequent to the remedial design, to 
increase ERD injection volumes in the wells. This recommendation was accepted by the BCT 
and implemented in June 2005.  Other system modifications included the addition of several 
injections/monitoring wells along transects 2 and 4. 

It was estimated that reagent injections would continue for 10 to 23 years (based on the 
groundwater modeling results) for successful treatment of the CVOCs by the ERD remedy.  A 
summary of the ERD strategy implemented at AOC 50 is included in the Final Demonstration 
of a Remedial Action Operating Properly and Successfully Report (ARCADIS 2007). 

Solubilized Inorganics Controls 
As outlined in the Final FS (ARCADIS, 2002) and confirmed during the ERD pilot test, 
inorganics including iron, manganese and arsenic are solubilized within the reducing zones 
created by ERD technology.  Inorganics solubilized within reducing zones are not expected to 
migrate beyond the boundary of reducing conditions, and are not expected to persist once the 
prevailing aerobic groundwater environment is restored. Outside of the zone of reducing 
conditions (i.e., under the naturally aerobic conditions present in the groundwater at AOC 50), 
the inorganic constituents will be oxidized and subsequently immobilized through precipitation 
and/or adsorption. Inorganic groundwater quality data collected during performance 
monitoring of the ERD system are used to evaluate whether the adequate restoration of natural 
aerobic groundwater conditions and re-precipitation of inorganics have been achieved. 
Contingency measures were developed to address the re-precipitation of inorganics through the 
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manipulation of groundwater chemistry and/or application of other treatment technologies 
along the length of the plume. It is recognized that, if necessary, a subsequent phase of 
remediation would be implemented should groundwater monitoring indicate that the inorganics 
have migrated beyond the established reductive zones and persist within the aquifer at elevated 
concentrations (above established remediation goals) with no indication of a diminishing 
concentration trend. 

The need for contingency measures will be determined after the ERD remedy is completed 
within individual sections of the plume as the individual injection transects have been phased 
out. The inorganic data collected during performance and post-remedial monitoring will be 
evaluated to confirm that adequate restoration of natural aerobic conditions and that the re-
precipitation of inorganics has been achieved or is occurring as evidenced by diminishing 
concentrations. 

IWS/Circulation Well Transect 
The AOC 50 remedy includes the installation of an IWS system in the downgradient portion of 
the Southwest Plume, upgradient of the Nashua River. The IWS system consists of two IWS 
wells located such that the radial influence captures the ERD-treated PCE plume migrating 
towards the Nashua River.  The two IWS well locations serve to re-oxygenate groundwater 
exiting the anaerobic ERD zones, with the primary purpose of enhancing the aerobic 
biodegradation and volatilization of any residual CVOC constituents. 

Each well consists of an inlet (lower) screen interval that is positioned to intercept the zone of 
highest CVOC concentrations and a recharge (upper) screen interval positioned at the upper 
limit of the impacted zone (to prevent cross contamination of un-impacted zones).Groundwater 
intercepted by the lower screen is treated through aeration and re-injected through the upper 
screen. The lower screen is also situated such that it intercepts the zone of highest potential 
solubilized inorganics if downgradient impacts are observed. Therefore, the secondary purpose 
of the IWS is to create aerobic conditions conducive to the precipitation of solubilized 
inorganics.  Groundwater sampling of the influent and effluent of the IWS wells in being 
performed on a monthly basis. 

Sentinel Groundwater Monitoring Wells 
Monitoring wells were placed in strategic locations between the Nashua River and the most 
downgradient ERD injection transect to serve as sentinel wells. The sentinel well network 
consists of a series of three wells installed approximately 400 ft from the most downgradient 
ERD injection transect. These wells are located laterally and vertically across the plume to 
monitor the possible presence of solubilized inorganics beyond the expected extent of the 
reducing conditions created by the ERD application. Data collected from these locations are 
used to evaluate the need to trigger a contingency for the treatment of solubilized inorganics 
discussed above. However, recent monitoring data show that at least one sentry well is located 
within an established IRZ.  Well G6M-04-03-10X has had intermittent reducing conditions 
since its installation in 2003 and has possessed elevated manganese and methane concentrations 
since 2004. Since early 2008, this Area 5 “sentry” well has maintained consistent reducing 
conditions with a corresponding increase in dissolved arsenic. Use of this well as a sentry well 
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is questionable since a determination of the assumptions of the remedy concerning 
contamination present and persistent within the aerobic portions of the aquifer cannot be made. 
A different well should be designated as a sentry well. 

Monitoring 
Performance monitoring has been performed in conjunction with the remedy to evaluate 
overall performance and to confirm that COC concentrations are being reduced to remediation 
goals. Monitoring events are conducted on a semiannual basis based on the Revised LTMP 
(ARCADIS, 2008) and the LTMP Addendum (HGL, 2008).  Samples are analyzed for 
CVOCs, dissolved metals (arsenic, iron, and manganese), nitrate, redox couples 
(sulfate/sulfide, and carbon dioxide/methane), and dissolved gases (e.g. ethane, and ethene). 
Field parameters (e.g., DO, ORP, pH, conductivity, turbidity, and temperature) are also 
collected.   Details of the monitoring activities are outlined in the Revised LTMP (ARCADIS, 
2008) and LTMP Addendum (HGL, 2008). 

Institutional Controls 
ICs have been implemented in each area of the plume (i.e. North, Source Area, and 
Southwest) through formal negotiations with the different entities that own the properties 
overlying these areas.  ICs are necessary to restrict land and groundwater use at the site to 
prevent unacceptable risk for the duration of the remedy. The implementation and maintenance 
activities conducted as parts of the IC program were presented in the RAWP, submitted in 
June 2005 by ARCADIS, and are summarized below. 

•	 North Plume –A LUC agreement between the Army and the Merrimack Warehouse 
Nominee Trust was executed on July 2006.  The ICs for this portion of the plume 
include preventing exposure to groundwater by restricting any groundwater withdrawal 
and protecting the integrity of existing monitoring wells on this property (Merrimack 
Warehouse Realty Co., Inc.). In addition, a secondary layer of ICs for this portion of 
the plume includes: (1) local permitting (including building and well);and (2) Planning 
Board reviews with the Town of Ayer to restrict the installation of wells used for 
pumping groundwater. 

•	 Source Area – The ICs for this portion of the plume include existing zoning and lease 
terms (1996 LIFOC) between the Army and MassDevelopment. Existing zoning in the 
Source Area includes Special Use II and Innovation and Technology Business which 
includes; environmental, full and small scale office, light industrial, industrial, research 
and development, healthcare, academic/institutional/civic, municipal, small scale retail, 
group residences, and incubator (as outlined in the November 18, 1994 Devens By-
Laws).  The 1996 LIFOC restricts the use of groundwater, limits building construction, 
and interference of the remedy as outlined in the Environmental and Safety Provisions 
section of the lease.  In addition, there are further restrictions on land-use including; no 
residential dwellings or schools/child care facilities, no pumping or use of 
groundwater, stormwater discharge limited to existing municipal infrastructure, no new 
building construction, excavation is subject to prior approval and soil 
management/safety planning and Army site access for monitoring/remediation will also 
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be incorporated into the transfer deed prior to conveyance of the property to 
MassDevelopment. 

•	 Southwest Plume –A quick claim deed between the Army and MassDevelopment, and 
a Memorandum of Agreement (MOA) between the Army and the USFWS are used as 
the primary layer of ICs for this portion of the plume.  These legal agreements restrict 
activities that would interfere with the operation of the remedy including the 
construction of structures, groundwater withdrawal for any purpose, stormwater 
discharge/recharge, and provision of Army access to the properties during the 
operation of the remedy to install and maintain monitoring wells and treatment systems. 
A secondary layer of LUCs include: Planning Board reviews, building permits, and 
restricting the potable use of groundwater through public and private well regulations. 
The deed can be located in the BRAC office library. 

10.3.2 Remedy Implementation 

The ROD for AOC 50 Fort Devens was issued by the Army and USEPA on January 2, 2004, 
and was signed in March 2004.  Remedy implementation was initiated in May 2004 and is 
summarized below. 

10.3.2.1 SVE System Summary 

The SVE system was operated for approximately six months over a one-year period, between 
September 2004 and November 2005, when soil conditions were relatively dry and the 
potential for removal of residual CVOC vadose zone soil vapor was high.  The data from 2005 
showed a very low mass removal rate that indicated that the bulk of the recoverable CVOC 
mass had been removed from the vadose zone in the former drum storage area.  As a result, 
the Army provided a recommendation to the USEPA and the MassDEP that the system be shut 
down due to the limited CVOC mass removal potential remaining in the soil. 

The BCT approved decommissioning of the SVE system in November 2005, and the system 
components and wells were decommissioned between December 2005 and June 2006. On 
September 27, 2006, the vapor phase carbon from the two 700-pound vessels was removed for 
disposal and the SVE system piping was disconnected from the recovery wells.  Additional 
details regarding the SVE decommissioning activities are documented in the November 2006 
O&M and Groundwater Monitoring Report (ARCADIS G&M, 2006).  The SVE treatment 
shed and most of the former SVE system remain on site. 

10.3.2.2 Enhanced Reductive Dechlorination 

The objective of the ERD is to expedite the degradation of VOCs in the groundwater by 
stimulating microbial activity by adding an electron donor.  Sustained organic carbon 
concentrations are supplied during the ERD activities to serve as the electron donor supporting 
biological VOC degradation within the treatment area. 

The as-built construction of the ERD system is documented in the remedial design 
(ARCADIS, 2004b).  As detailed in this report, injection infrastructure (43 injections wells, 
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injection trailer, and storage area) were constructed as designed to facilitate injection of the 
carbohydrate solution through AOC 50.  Full-scale injection events at AOC 50 began in 
September 2004 and have been conducted on a monthly basis.  Until March 2005, 
approximately 5,000 gallons of substrate was delivered to 40 injection wells, after which the 
injection volumes were increased (10,000 gallons total) to improve distribution of organic 
carbon in the aquifer in a shorter period of time.  In the fall of 2008, the Army transitioned to 
a semiannual injection schedule and replaced the former molasses ERD substrate with 
Anaerobic BioChem® (ABC®) which is a formulated timed-release compound that allows better 
control of the development of reducing conditions within the aquifer that helps minimizes the 
development of a secondary inorganic, primarily arsenic and manganese, contamination.  The 
total volume of ABC® substrate injected during a particular semiannual injection event varies 
based on the number of wells selected for injection but each selected well receives 
approximately 500 gallons of water/substrate mix at a mixture ratio of 12:1. 

O&M Reports submitted since system installation summarize each injection event, including 
injection volume delivered, injection flow rates to each well, and well head pressures observed 
during each event.  These results are gauged against historical injection trends to ensure that 
subsurface formation changes are not occurring as a result of the remedial program.  During 
operation, the injection well network has been expanded from 40 to 45 wells to improve 
distribution of organic carbon to the dissolved plume where appropriate. Since 2009, the 
distribution of ERD substrate has been tailored to the individual contaminant and geochemical 
characteristics of each injection transect.  Groundwater sampling is performed prior to each 
event and the sampling results are analyzed for ERD treatment effectiveness. Injection 
quantities are adjusted to maintain aquifer-reducing conditions in areas of persistent VOC 
contamination; while reducing the ERD substrate loading in areas where VOC contaminant 
concentrations have been reduced and secondary inorganic concentrations are increasing. 

10.3.2.3 In-Well Stripping 

The mechanical and control components of the IWS system were constructed and activated in 
May 2004, and consist of two recirculation wells located on the downgradient portion of the 
AOC 50 plume (Figure 10.4).  The IWS system is located on the USFWS property at the 
southwestern portion of the site, south of the main airfield complex.  The IWS system consists 
of two recirculation wells (IWS-1 and IWS-2) that are positioned to intercept the zone of 
highest CVOC impact in groundwater and treat volatile compounds in situ.  The IWS system 
also creates aerobic conditions in the event that reducing conditions extend beyond the area of 
the ERD treatment. 

The objective of an IWS application is to reduce the potential for migration of elevated VOC 
concentrations downgradient toward the Nashua River, thereby mitigating the potential for 
future ecological risk.  In addition, the IWS application provides an aerobic and oxidizing 
barrier capable of inhibiting the potential downgradient migration of dissolved inorganic 
compounds and residual VOCs that exist hydraulically downgradient of the ERD treatment 
areas. 
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10.3.3 System Operation/Operations and Maintenance 

The full-scale start-up of the ERD and IWS treatment systems began in May through 
September 2004 and routine O&M of these systems has been conducted pursuant to the site 
O&M Manual (ARCADIS, 2005b) and the O&M Manual Addendum I (HGL, 2009a).  The 
ERD and IWS systems have operated normally since the May 2004 initialization with only 
minor IWS system downtime for mechanical and electrical system maintenance.   A summary 
of the annual O&M costs to date is included in Appendix I. 

10.3.3.1 Enhanced Reductive Dechlorination Operation and Maintenance 

O&M activities for the ERD remedy include semiannual injection events in the Source Area 
and the Southwest Plume, and semiannual sampling conducted in accordance with the revised 
LTMP (ARCADIS, 2008) and the LTMP Addendum (HGL, 2008).  Data collected from the 
semiannual sampling have been used to evaluate the effectiveness of the ERD remedy.  The 
data are also used to optimize the ERD injection process described in Section 10.3.2.2. 

Since ERD operations began in 2004, the injection well network has been expanded on several 
occasions to address the dissolved plume.  These expansions have included the transition of 
former monitoring wells to injection wells, in addition to new well installation.  Two 
additional wells were added to both Area 2 and Area 4 injection transects between 2006 and 
2007.  These additional locations facilitate distribution of TOC for treatment and monitoring 
across the entire width of the plume. 

Currently, the ERD system consists of 45 substrate injection wells located in the Source Area 
and in the Southwest Plume.  There are 21 ERD injection wells located in the Source 
Area/Area 1 (IW-7 through IW-12, IW-13S through IW-19S, IW-13D through IW-19D and 
IW-38) and 24 ERD injection wells are located in four transects (Areas 2 to 5) along the 
Southwest Plume (IW-1 through IW-6, IW-20 through IW-23, IW-24 through IW-28, and IW
29 through IW-37).  

Substrate injections are conducted via each wellhead through a trailer-mounted injection pump 
and substrate tank which distributes pre-mixed substrate from a 500-gallon tank.  Two non
adjacent wells are injected simultaneously during the injection sequence. The injection 
sequencing is arranged to minimized groundwater mounding during injection, and is repeated 
until all pre-selected injections wells receive the ERD substrate. 

Between June 2005 and July 2006, ferrous sulfate was added to the molasses substrate mix to 
evaluate the viability of controlling arsenic solubility within the anaerobic IRZ through 
interactions with freshly formed iron sulfide minerals.  It was determined that arsenic has not 
migrated beyond the strongly reducing IRZ and therefore, ferrous sulfate addition was 
discontinued prior to the December 2006 injection event.  In October 2008, the Army 
transitioned to the slower release ABC® ERD substrate and reduced the injection frequency to 
semiannual from the previous monthly injection program. 
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As described in Section 10.3.2.2, in the fall of 2008, the ERD substrate was changed from the 
use of molasses substrate to ABC®. ABC® is a patented mixture of lactates, fatty acids, and a 
phosphate buffer.  The ABC® substrate contains soluble lactic acid as well as slow- and long-
term releasing components. The phosphate buffer provides phosphates, which are a 
micronutrient for bioremediation.  In addition, the buffer helps to maintain the pH in a range 
that is best suited for DHC.  ABC® is composed of several water soluble and metabolically 
available fractions.  The decision to change the substrate was made in an effort to optimize the 
implementation of the remedy and was based upon a review of the AOC 50 groundwater 
sampling results. Although PCE concentrations have been reduced at AOC 50 relative to pre-
ERD levels, sampling results indicated that as of June 2008, the degradation process appeared 
to have difficulty advancing beyond cis-1,2-DCE at several locations within the IRZs.  In 
addition, a number of wells in the target treatment area retained elevated DO (>2 mg/L) and 
ORP in the positive range, which indicated that the aquifer may not be sufficiently reducing. 
Conversely, the prevalence of elevated methane concentrations within the IRZs indicated that 
methane-producing bacteria may be outcompeting DHC, resulting in slower degradation of 
PCE daughter products.  Lastly, the frequent (monthly) injection of molasses for several years 
within all injection transects and the source area had contributed to the mobilization of 
inorganics within the IRZs.  The size of the IRZs is controlled by the distribution of organic 
carbon within the aquifer.  To control TOC distribution and arsenic solubility, the substrate 
application was evaluated prior to each injection event beginning in 2009.  Based on the 
particular transects contaminant and geochemical characteristics, each transect is evaluated 
individually for the necessity to inject or not inject in individual wells or whether to bypass a 
transect in its entirety. 

10.3.3.2 In-Well Stripping System Operation and Maintenance 

IWS O&M summaries are presented in the annual AOC 50 O&M reports.  Currently, the IWS 
wells are pumping, re-circulating, and treating groundwater at a total of approximately 25 
gpm, which is in excess of the PCE-impacted groundwater flow into the area. An evaluation 
of the capture zone effectiveness and radius of influence for the IWS system were included in 
the IWS system startup and operation memo dated October 10, 2004.  The IWS operation 
delivers sparge air to the groundwater to remove dissolved VOC contaminants and to saturate 
the groundwater within the upper screen with DO prior to re-injection.  The groundwater 
oxygenation allows inorganic contaminants created in the IRZs to precipitate out of solution. 

To provide adequate monitoring for the evaluation of the IWS system, downgradient and 
upgradient monitoring wells were installed in the shallow and deeper portion of the aquifer as 
proposed in the RD (ARCADIS, 2004b).  Monitoring data collected from these wells ensures 
that elevated concentrations of CVOCs are not migrating downgradient towards the Nashua 
River and that migration of dissolved inorganic compounds from the IRZ zones does not occur 
beyond the recovery zone.  In addition to these monitoring locations, influent and effluent 
samples are collected for the IWS system on a monthly basis to evaluate PCE removal by the 
IWS system. 

During system operation conducted between May 2004 and December 2009, the groundwater 
recirculation rate has ranged from 10 gpm to 18 gpm per well, each with an airflow between 

Army Base Realignment and Closure Division 
2010 Five-Year Review - Devens 10-13 HGL9/29/2010 



 

 

   
     

 
  

 
 

  
 

  
 

   
    

   
   

   
  

  
 

 

   

   
   

 
  

 
 

 
 

  
 

 
 

 
  

  
  

  
 

  
          

       
  

 
 

 
 

 

HGL—2010 Five-Year Review, Former Fort Devens Army Installation—Devens, Massachusetts 

85 and 100 cfm. The variance in flow rates is due to changes in groundwater levels and 
extraction pump performance.  Monitoring of influent and effluent PCE concentrations 
indicate that removal efficiency of the IWS system has been approximately 90%.  As of 
December 2009, it was estimated that approximately 60 pounds of PCE have been removed 
from the groundwater by the IWS system. 

Periodic maintenance of the IWS system has included the replacement of pumps and pump 
parts, lubrication of the system components, and modification of the well packer system that 
separates the inlet and recharge intervals. No maintenance issues were noted in 2005 through 
2007. A number of repairs were made to the IWS system during the 2008 reporting period. 
System fuses were replaced during April, May, September, October, November, and 
December monthly service visits.  A wiring splice in the IWS-1 well vault was repaired in 
October and the IWS-1 pump controller was replaced in December. The IWS-1 pump was 
replaced in January 2009. Post-pump replacement system sampling indicated that the IWS-1 
well was operating within historical norms with no PCE removal efficiency issues.  Other 
general maintenance of the system was performed monthly and included greasing of the 
blower bearings and regularly scheduled blower oil change outs. 

10.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

This is the second five-year review for AOC 50, the first being completed in 2005. An 
interim Five-Year Remedy Review Report was completed in April 2008. Overall progress 
towards achievement of the RAOs and protection of human health and the environment is 
assessed annually with the latest annual assessment provided in the 2009 Annual O&M and 
Monitoring report (HGL, 2010).  The following is a summary of the protectiveness statement 
and status of recommended follow-up actions and issues from the previous (2005) five-year 
review. 

The following is the protectiveness statement from the 2005 Five-Year Review: 

“The remedy at AOC 50 is expected to be protective upon completion, and in the 
interim, exposure pathways that could lead to unacceptable risks are being controlled. 

A HASP and IDW handling procedures are in place, are sufficient to control risk to on-
site workers and the public, and are being properly implemented during groundwater 
sampling.  Human health is currently not at risk at AOC 50 because groundwater at the 
AOC is not being used for potable use or proposed for potable use. 

Current remedial action activity consists of operation of the remedy, long-term 
groundwater monitoring, annual reporting, and five-year site reviews. These 
components enable continued assessment for compliance with performance standards 
and reporting of remedial progress.” 

The following recommendations were made: 

Continue current remedial actions as specified in the ROD.  These components enable 
continued assessment for compliance with remedial goals established in the ROD and reporting 
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of the remedial progress.  Follow performance standards and continue to assess for 
contaminant migration and remedial duration.  Evaluation of the SVE system is ongoing.  The 
ICs should be implemented through deed restrictions in accordance with the RAWP prior to 
the Operating Properly and Successfully Demonstration. 

These recommendations were addressed as follows: 
The remedial actions as specified in the ROD were continued throughout the preceding five-
year review period.  The SVE system was evaluated and shut down permanently in November 
2005 due to asymptotic contaminant vapor removal.  ICs were implemented in 2005. A 
Demonstration of Remedial Action Operating Properly and Successfully Report was issued in 
2007 and showed that the remedy was working successfully. Contaminant concentrations have 
been reduced significantly across the site since implementation of the ERD remedy and 
degradation of primary CVOC contaminants is continuing. 

10.5 FIVE-YEAR REVIEW PROCESS 

10.5.1 Administrative Components 

Development of the third five-year review process for former Fort Devens included the 
following components that are described in this section: 

•	 Document Review; 

•	 Data Review; 

•	 Site Inspection; 

•	 Interviews; and 

•	 Community Participation. 

10.5.2 Document Review 

The following documents were reviewed for this five year review: 

•	 Remedial Investigation, prepared by Harding Lawson Associates, January 2000; 

•	 Feasibility Study, prepared by ARCADIS, December 2002; 

•	 Record of Decision prepared by ARCADIS, March 2004; 

•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, July 2004; 

•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, September 2004; 

•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, December 2004; 

•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, March 2005; 
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•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, July 2005; 

•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, September 2005; 

•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, December 2005; 

•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, March 2006; 

•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, July 2006; 

•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, September 2006; 

•	 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, December 2006; 

•	 Demonstration of a Remedial Action Operating Properly and Successfully Report, 
prepared by ARCADIS, February 2007; 

•	 2004 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, March 2007; 

•	 2005 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, July 2007; 

•	 2006 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
ARCADIS, September 2007; 

•	 2007 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
HGL, 2008; 

•	 AOC 50 Interim Five-Year Remedy Review, prepared by ARCADIS, April 2008; 

•	 Enhanced Reductive Dechlorination Operations and Maintenance Manual Addendum I, 
prepared by HGL, March 2009; 

•	 2008 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
HGL, 2009; 

•	 2009 Operation and Maintenance and Groundwater Monitoring Report, prepared by 
HGL, 2010; and 

•	 Data Evaluation Report for the AOC 50 Environmental Remediation Groundwater 
Samples, April 2010 Groundwater Sampling Event, prepared by HGL, 2010. 
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10.5.3 Data Review 

Analytical data collected during monitoring events performed between January 2005 and April 
2010 were evaluated for this five-year review. Data pertaining to the ERD and IWS remedial 
components are summarized in the following sections. 

10.5.3.1 ERD System Operation and Data Review 

The ERD system operation includes substrate injections into the 45 ERD injection wells 
located at AOC 50 (as shown in Figure 10.1) to create and maintain an IRZ that promotes 
native microbial digestion as a means to treat VOCs.  A pilot study to test the effectiveness of 
the ERD remedy was performed between December 2001 and July 2002 within injection 
transect 5. Monthly substrate injections (molasses) were initiated in January 2005 and 
maintained through June 2008. Semiannual substrate injections (ABC®) were initiated in 
November 2008 with the latest injection performed in June 2010. 

The decision to change the substrate from molasses to ABC® was made in an effort to optimize 
the remedy in place and was based on a review of AOC 50 groundwater sampling results data 
from December 2001 through June 2008.  Although PCE concentrations were reduced at AOC 
50, as compared to pre-ERD levels, the sampling results indicated that molasses-driven 
degradation relatively stalled at the cis-1,2-DCE step, with considerably slower advancement 
to VC within the IRZs.  Furthermore, several wells in the target treatment area exhibited 
elevated DO levels (>2 mg/L) and positive ORP measurements, indicating an aquifer that was 
not sufficiently reducing and thus, less hospitable to the anaerobic bacterial community. 
Conversely, the prevalence of elevated methane concentrations within a number of IRZs 
indicated that methane-producing bacteria (methanogens) were present and potentially 
outcompeting DHC), leading to the slower degradation of PCE daughter products.  Lastly, the 
frequent (monthly) and highly- to moderately-concentrated molasses injections for several 
years contributed mobilization of inorganics observed within the IRZs to some degree. 

A critical component of the Army’s revised ERD approach was the use of ABC® in place of 
molasses.  The ABC® substrate is a mixture of lactates, fatty acids, and a phosphate buffer. 
The phosphate buffer provides phosphates, which in nature are a limiting micronutrient for 
bioremediation, and it helps to maintain the aquifer pH in a range best suited for DHC.  The 
lactates and several other water soluble and metabolically-necessary compounds, such as lactic 
acid, are available for immediate use by native bacterial communities to rapidly initiate the 
PCE degradation process.  Meanwhile, the C14 to C18 fatty acid chains in ABC® provide a 
slower release carbon source that help sustain the required level of hydrogen production 
essential for chlorinated ethene reduction without driving the aquifer into methanogenic 
conditions. 

The ultimate objective of the designed ERD system (molasses- or ABC®-driven) at AOC 50 
was to stimulate and support the complete biodegradation of PCE within the source areas and 
downgradient plume.  Progress toward this objective was evaluated based on the January 2005 
through January 2009 LTM data and adherence to the aquifer criteria established for maximum 
PCE degradation.  The criteria are summarized below: 
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•	 Consistent and adequate TOC concentrations in monitoring wells throughout the 
treatment areas. 

•	 Proper pH levels to sustain dehalogenating bacteria, where a pH between 5 and 9 is 
satisfactory, and a pH between 6 and 8 is preferred. 

•	 Reducing conditions established throughout the IRZ at a level that supports reductive 
dechlorination without favoring methanogenic bacteria. 

•	 A notable decline in parent species (PCE) concentrations and increased production of 
degradation or daughter products (TCE, cis-1,2-DCE, VC, and ethene). 

•	 A subsequent decrease in TCE, cis-1,2-DCE, VC, and ethene concentrations in a fully 
developed IRZ where complete biodegradation is achieved. 

As noted, data trends based on the above criteria were used to evaluate the overall success of 
the ERD system at AOC 50.  These trends indicated the extent of enhanced contaminant 
degradation and included the following observations: 

•	 The PCE concentrations significantly decline over time once a proper IRZ is 
established. 

•	 Due to the PCE dechlorination mechanism, there is a transient increase in degradation 
products, such as TCE, cis-1,2-DCE and VC. 

•	 As this dechlorination process progresses toward completion, the TCE, cis-1,2-DCE 
and VC concentrations decline and generation of degradation  products, such as ethane 
and methane, increases. 

•	 The total chloroethene molarity of the site eventually declines as innocuous degradation 
by products become the prominent residual species. 

A more detailed discussion of the ERD system adherence and progression by each IRZ area is 
presented in the following section.  Subsequent to this discussion, current data were compared 
to the initial groundwater dechlorination model developed in the RD.  This comparison was 
meant to ascertain whether the remedy is on target to achieve the remedial goals within the 
estimated timeframe of 23 years. The latest complete LTM analytical data set is available 
through 2009; however, April 2010 sampling data are available for a subset of monitoring 
wells.  The April 2010 data is used where available to support trend data. 

10.5.3.1.1 Biostimulation and Development of Anaerobic Conditions 

A successful ERD process is executed through the development of an anaerobic aquifer and in 
situ biostimulation of the native bacterial community.  As compared to pre-ERD conditions, 
the change in redox conditions and PCE decrease in the monitoring wells with increases in 
daughter compounds indicate that biostimulation at AOC 50 is occurring in response to the 
remedy in place. Furthermore, increased degradation byproduct concentrations in the wells 
imply that the reducing conditions required for enhanced dechlorination of PCE and TCE are 
present and that the mechanism is progressing through to the generation of end products. 
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Analytical and field data collected for all associated monitoring wells since initialization of the 
ERD technology are presented in Appendix I.  To demonstrate successful operation of the 
ERD remedy, Figures 10.5 through 10.8 exhibit trends for key parameters presented in the 
Groundwater Analytical Results table in Appendix I for selected wells from each area of 
concern.  The specific parameters in each figure include dissolved iron and arsenic, pH, TOC, 
methane, and chloroethenes. An abbreviated discussion of the individual criteria for optimum 
ERD progression is presented below. 

TOC Distribution 
Implementation of the ERD remedy through regular substrate injections has achieved 
successful distribution of TOC within the groundwater under all areas of concern: the former 
drywell and former drum storage areas, and Areas 2, 3, 4, and 5. The readily available 
organic carbon in the substrate has promoted microbial growth through stimulation of the 
native community and promoted a strong anaerobic environment within the aquifer. In 
general, an increased TOC content yields a negative ORP and a decrease in DO content as 
microbes ferment the organic carbon source; however, this relationship between TOC, ORP, 
and DO is slightly less defined for some monitoring wells, such as well G6M-02-08X, 
according to the available data and may be contingent on the mineral and natural organic 
matter matrix, hydrological heterogeneity, and distance from the injection well. 

Permanent Gases and Biostimulation 
As shown on Figures10.5 through 10.8, methane concentrations have generally increased with 
IRZ development in each of the treatment zones.  According to the trend lines, methane levels 
in each area remained low during the initial nine-twelve months of substrate injections and 
increased significantly once an adequate distribution of approximately 100 mg/L TOC was 
achieved.  For instance, in Area 5 (Figure 10.10) the methane concentration at well MW-3 
was relatively low for the first six months (18-3,900 µg/L) and increased to between 17,000
45,000 µg/L within the past five years.  Similar trends are observed for the other IRZ areas, 
and described in detail in the 2009 Annual O&M and Monitoring Report for AOC 50 (HGL, 
2010).  These data indicate that the reducing conditions required for dechlorination are equally 
established within the IRZs. 

Maintenance of Optimal pH Conditions 
The pH levels within and upgradient of the established IRZ boundaries have generally 
exhibited a slightly acidic nature, fluctuating between 5 and 7 pH since monitoring events 
began. Although notable outliers have been recorded, such as a pH of 11.97 for well G6M
03-07X in June 2005, these spikes are short-lived and may be random equipment errors; 
however, the overall pH levels are conducive to dechlorination.  As discussed in the 2009 
Annual O&M and Monitoring Report (HGL, 2010), such pH differentiation is likely the result 
of varying carbonic and supplementary acid (e.g., fatty acids, propionic acid) formation from 
organic carbon fermentation, introduced during the ERD process. 

Transient Metals Solubilization 
Based on the compiled groundwater monitoring data collected from the beginning of the ERD 
injection through the April 2010 monitoring period, metals desorption and solubilization, 
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especially arsenic and manganese is evident within the reducing zones across AOC 50, where 
the extent of desorption is directly correlated with the TOC and negative ORP of the 
groundwater environment. The presence of solubilized metals within the site’s reducing 
environment is not an unexpected phenomenon and was anticipated as an element of the 
selected remedy.  Mobilization of soluble inorganics is not expected to be significant beyond 
the IRZ boundaries and recent monitoring data indicate that dissolved metals are not detected 
in elevated concentrations within aerobic portions of the aquifer and are generally confined to 
the CVOC treatment areas. 

Arsenic trends for Area 5 provide an illustration of the general behavior expected for wells 
within and downgradient of other IRZ locations.  Elevated arsenic is observed in wells located 
directly downgradient of the Area 5 IRZ transect, where substrate injections have promoted a 
strongly reducing environment that favors arsenic desorption and solubilization.  Per the 
spring 2010 monitoring event, the recent arsenic concentration at well G6M-02-11X,was1,050 
µg/L and was non-detect in wells G6M-04-05X and G6M-03-09X located within 150 ft 
downgradient of this well.  Well G6M-02-11X had a well developed reducing environment as 
indicated by an ORP value of -130.5 mV while the two non-detect wells had positive ORP 
values. 

10.5.3.1.2 Enhanced Contaminant Degradation 

The primary objective of the ERD system is to stimulate and support the complete reduction of 
PCE within the source areas and downgradient plume.  The following discussion presents 
trends as related to the enhanced dechlorination activity occurring at each area of concern, 
beginning with Area 5. 

The analytical and field data for monitoring wells at each area of concern are presented in 
Appendix I and Figures 10.5 through 10.8.  Each figure exhibits the progression of the PCE 
degradation process through the generation and degradation of dechlorination products, as 
represented by a graph of concentration versus time. 

Area 5 (Former Pilot Test Area) 
As discussed in the previous section regarding optimum factors for entrenching the ERD 
process, substrate injections have successfully established a favorable reducing environment 
within the groundwater under Area 5, which is necessary for complete reduction of PCE.  As 
shown in Figure 10.8 and the Groundwater Analytical Results Table in Appendix I, enhanced 
dechlorination of PCE and TCE to cis-1,2-DCE was observed within the first year of ERD 
operations.  As the Area 5 IRZ continued to develop, specifically at well MW-3 which is 
immediately downgradient of the ERD transect, cis-1,2-DCE became the dominant chlorinated 
constituent for approximately two years from November 2002 to November 2004.  By March 
2005, the cis-1,2-DCE concentrations began to consistently decline, and the next product in 
the dechlorination mechanism, VC, became the predominant chlorinated species and has 
declined from a high of 760 µg/L in August 2005 to 2.5 µg/L in April 2010. 

The 2009 and latest 2010 PCE concentrations for all monitored wells in Area 5 ranged 
between non-detections in wells directly downgradient of the ERD injection transect to 370 
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µg/L in well G6M-02-05X, which is slightly southwest of the transect.  This range of PCE 
concentrations reflects a consistent decreasing concentration trend relative to the primary 
CVOC contaminants within the majority of Area 5; however, the G6M-02-05X well located 
on the western perimeter of the Area 5 transect is showing a marginal reducing environment 
and a slow degradation of the primary PCE contaminant. The data appears to support that 
degradation is occurring, albeit slowly, at this location but additional data is required to more 
thoroughly evaluate this portion of Area 5.  Due to the well established reducing environment 
throughout the majority of Area 5 metals solubilization, primarily arsenic and manganese is 
prevalent in the formerly PCE contaminated portions of this area. Dissolved metals appear to 
increase within a year or two of the establishment of persistent reducing conditions then tends 
to increase to a point where a rough equilibrium is reached and the dissolved metals, primarily 
arsenic, concentrations vary within a limited range as long as reducing conditions are 
maintained. There are no clear examples of arsenic concentrations diminishing once elevated 
within a reducing zone; however, there is no evidence of dissolved arsenic persisting in areas 
of the aquifer characterized as possessing aerobic conditions. The elevated metals 
concentrations are likely to persist within the reducing zones until the aquifer is restored to 
aerobic conditions then quickly precipitate out of solution. 

The solubilized metals have reached monitoring wells designated as “sentry” wells, 
specifically well G6M-03-10X located approximately 300 ft southwest (hydraulically 
downgradient) of the Area 5 injection transect. The G6M-03-10X well possesses a reducing 
environment indicating the reducing zone generated by the ERD injections expanded into this 
area and the original RD estimation of IRZ development underestimated the likely extent of 
IRZ development. A better definition of “sentry” well would be a well located outside of the 
developed IRZ in which detections of CVOCs or solubilized metals would indicate 
contaminant migration and thus the potential for remedy failure if no additional action is taken. 
Due to the longevity of the ERD system at Area 5, the CVOC and solubilized metals trends 
can be used as a gauge to assess the progress of contaminant reduction and metals 
solubilization in the other treatment areas. 

Former Drum Storage Area 
As exhibited in Figure 10.9, elevated TOC concentrations are present 23 ft downgradient of 
the Source Area in former drum storage area well G6M-04-10A, and have remained as such 
since March 2005 along with a low reported DO and negative ORP. Elevated methane 
concentrations have been observed at this well for over three years. Conversely, the 
groundwater directly east and approximately 120 ft downgradient of the ERD injection area 
(wells G6M-94-18X and G6M-04-09X, respectively) depict a less reductive environment and 
thus, slower PCE degradation rates.  However, the overall contaminant concentration trend in 
this area is showing a decline in CVOC concentrations. As is observed throughout the AOC 50 
treatment areas, solubilized metals have appeared within the aquifer where reducing conditions 
have been established but are not found in aerobic portions of the aquifer.  This observation 
can be applied to the other treatment areas discussed below. As was discussed for the Area 5 
ERD evaluation, the elevated solubilized metals are likely to persist as long as reducing 
conditions are maintained. 
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Former Drywell Area 
Figure 10.10 presents the results of three wells located from 10 to 25 ft downgradient of the 
former drywell area injection transect.  The TOC concentrations are elevated at each of these 
locations and decline with distance away from the injection wells, 3,400 to 1,200 to 130 mg/L, 
respectively, in April 2010.  Substrate delivery to each of these locations has promoted the 
development of reducing conditions and the production of chlorinated degradation products. 
As depicted in well G6M-03-02X (15 ft downgradient), the onset of methane generation was 
observed approximately 10 months after the first substrate injection, and methane production 
at this well has generally increased over the past four years.  Furthermore, a significant 
methane concentration (37,000 µg/L) was observed in April 2010 at well G6M-96-13B (25 ft 
downgradient) where the TOC concentration is lower (Figure 10.10), indicating that reducing 
conditions have expanded downgradient of the injection transect.  Fluctuations in the PCE 
concentration at well G6M-96-13B have been noted since the substrate injections began and 
may be the result of upgradient inputs and desorption of PCE from the matrix, followed by 
rapid dechlorination by the microbial community. 

In well G6M-03-02X, cis-1,2-DCE currently accounts for most of the total CVOCs and is also 
prevalent in the well further downgradient.  Although the substrate injections increased the 
rate of progression from parent compounds to daughter products, considerable generation of 
cis-1,2-DCE in all three locations preceded the substrate injections.  Furthermore, due to their 
locations within the Source Area, total CVOC concentrations are still relatively elevated; 
however, each well location within the former drywell area exhibits characteristics of a well 
established dechlorination process, and are comparable to trends observed in Area 5. These 
results indicate that effective ERD is proceeding within this area. 

Area 2 
The Groundwater Analytical Results table in Appendix I and Figure 10.5 present analytical 
and field data collected from well G6M-02-01X, which is located approximately 60 ft 
downgradient of the Area 2 injection transect.  Due to the slightly crossgradient location of 
this well relative to groundwater flow at this location, TOC concentrations have not been 
consistent. In the spring of 2007, the ERD injection well transect was extended to include 
well IW-37 (located approximately 60 ft upgradient of well G6M-02-01X) in an effort to 
expedite treatment in this area.  It appears that by March 2008, the organic carbon injections 
reached well G6M-02-01X, as evidenced by a significant increase in PCE degradation; a 
corresponding increase in methane and ethene; and a corresponding decline in DO. The PCE 
concentrations in this well initially showed a rapid decline in historical concentrations with a 
corresponding increase in daughter products; however, beginning in January 2009, the PCE 
began an increasing concentration trend with diminished daughter products.  The reason for 
this rise is unknown. One possible explanation may be a rebounding of PCE concentrations 
after the initial rapid PCE degradation created as a result of a five month gap in carbon 
injections corresponding to the period when the Army transitioned from molasses to the ABC 
substrate. The most recent April 2010 data collected at G6M-02-01X show a significant drop 
in the primary PCE concentration, a drop in the dissolved oxygen concentration and a greater 
reducing environment as evidenced by a negative ORP relative to the positive ORP detected 
during the October 2009 event. 
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Conversely, increasing TOC and permanent gas concentrations at well G6M-97-08B, which  is 
60 ft directly downgradient of the injection transect, between 2006 and 2008 indicate that 
injection events are slowly succeeding in delivering electron donor to the downgradient area 
and reductive conditions are present at this well and CVOC degradation is proceeding; 
however, the data from this well is only available through the March 2008 sampling event and 
the site optimization replaced this well with G6M-07-01X located to the west of the injection 
transect. 

Area 3 
Results from well G6M-03-07X, located approximately 60 ft downgradient of the Area 3 
injection transect, are presented in Figure 10.6.  TOC levels combined with the low DO and 
negative ORP at all three Area 3 wells are adequate to promote reductive dechlorination, PCE 
concentrations have generally decreased since September 2004.  Furthermore, enhanced 
dechlorination of PCE to cis-1,2-DCE was observed in December 2005 for well G6M-03-07X 
and in September 2007 for well G6M-04-04X. As of the 2009 sampling events, PCE and the 
corresponding degradation by-products in wells G6M-03-07X and G6M-04-04X were largely 
degraded.  Immediately upgradient of the injection transect, well G6M-04-02X has exhibited a 
slower PCE degradation rate since the 2004 sampling event; however, increases in daughter 
product concentrations and declining PCE concentrations indicate that this well is likely 
receiving diminished CVOCs from the upgradient transect (Area 2) and the ERD process is 
active in this area as this well is showing a generally reducing environment. 

Area 4 
Similar to the trends observed in Area 3, the results for well G6M-02-13X, located 60 ft 
downgradient of the Area 4 injection transect, exhibit a decline in PCE concentration and an 
increase in degradation byproducts (Figure 10.7).  As in the other substrate injection areas, the 
arrival of elevated TOC concentrations in March 2005 was followed by the onset of greater 
reducing conditions, where methane levels have been around or well above 10,000 µg/L since 
December 2005.  As demonstrated in Area 3, dechlorination to cis-1,2-DCE was observed 
once adequate TOC was present in the area and methanogenic conditions were achieved.  In 
April 2010, PCE and the corresponding degradation by-products in well G6M-02-13X were 
either slightly above or below the respective laboratory reporting limits. Such a decline, 
coupled with the presence of ethene and methane, suggests that the ERD process is well 
established in this area. 

10.5.3.1.3 Contaminant Degradation Rates Consistent with Model 

As discussed previously, due to the pilot test in December 2001, ERD progression is the most 
advanced in Area 5, where regular carbon injections have produced the most mature 
environment for dechlorination.  The quantity of monitoring data available for Area 5 provides 
an optimal situation to calculate the in situ PCE degradation rate, which can then be compared 
to the rate predicted by the groundwater model which used MODFLOW (McDonald and 
Harbaugh, 1988) for groundwater flow simulations and MT3D (Zheng, 1990) for solute 
transport.  This data demonstrates the successful operation of the ERD remedy. 
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The degradation rates for PCE and total VOCs were calculated from a series of performance 
monitoring wells located perpendicular to and within 100 ft of the injection wells in Area 5 
(including one upgradient). Data from March 2004 and September 2006 were considered in 
these rate calculations to highlight changes in the ERD zone during this time period.  These 
rates were then compared to the PCE and total VOC half-lives of 25 and 75 days, 
respectively, as determined by the groundwater model during the RD phase. 

As shown on Figure 10.11, the data indicates that within the Area 5 ERD zone, the apparent 
PCE and total VOC half-lives are approximately 11 and 70 days, respectively.  This faster rate 
for PCE reflects the actual degradation rate in the presence of TOC, whereas the longer 
degradation rate accounts for the sequential degradation of intermediate compounds, such as 
cis-1,2-DCE and VC. Additionally, each of these half-lives is faster than those predicted by 
the groundwater model and as compared to historical rates. 

Data from 2005 through 2009 indicates that the degradation of both PCE and total VOC within 
the IRZ is occurring even faster than predicted. The half-lives for PCE and total VOC were 7 
and 20 days, respectively.  This indicates that dechlorination rates within Area 5 are 
increasing. 

As shown on Figure 10.11, the degradation rates estimated using site data are faster than the 
rates employed by the groundwater model to determine the remedial timeframe, indicating that 
remediation should be complete within the estimated time of approximately 23 years.  The 
analysis of site data and determination of these degradation rates support the following 
conclusions: 

1.	 PCE degradation rates exceed the groundwater model predictions and reveal an 
increasing degradation trend in Area 5 (the former pilot test area). 

2.	 Degradation rates for PCE by-products (cis-1,2-DCE, VC) exceed  the model 
predictions for Area 5. 

3.	 Overall degradation rates of total VOC are sufficient to meet the AOC 50 ROD 
groundwater restoration time-frames. 

10.5.3.2 In-Well Stripping System Operation 

The IWS system is located on the USFWS property at the southern end of the plume, 
downgradient of AOC 50. The system was activated in May of 2004 and consists of two 
recirculation wells (IWS-1 and IWS-2), that are positioned to intercept the zone of highest 
CVOC impact in groundwater and treat volatile compounds in situ. The IWS system also 
creates aerobic conditions in the event that reducing conditions extend beyond the area of the 
ERD treatment. A provision of the IWS design allows for upgradient injection of reduced iron 
to encourage the reductive precipitation of solubilized metals to prevent solubilized metals 
from reaching the IWS system. Conversely, the upgradient injection transects can also be 
used to inject oxidizing agents to promote metals precipitation under oxidizing conditions once 
the primary CVOCs have been fully degraded. As of the period of this five-year review, 
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implementation of the reduced iron injection or oxidant injection has not been performed and 
is not yet warranted. 

The final mechanical testing and start up of the IWS system were completed in May 2004. 
During system operation between May through December 2004, the groundwater recirculation 
rate ranged from 10 gpm to 16 gpm per well, and air flow ranged from 85 to 100 cfm per well 
and these rates have been maintained throughout the IWS operational period.  Monitoring of 
influent and effluent PCE concentrations indicated that removal efficiencies of the IWS system 
ranged from 88 to 90%.As of December 2009, it was estimated that approximately 60 pounds 
of PCE have been removed from the groundwater by the IWS system. 

During this period of operation, all equipment operated properly and only minor maintenance 
activities were conducted. 

10.5.3.2.1 PCE Mass Removal in In-Well Stripping Area 

The removal of PCE mass from the groundwater in the IWS area has been on-going since the 
initial start-up of the IWS system in May 2004. The rate of PCE mass removal is controlled by 
the extent of the IWS system capture zone and the PCE concentrations in the groundwater 
flowing into this capture zone. The IWS system has removed approximately 60 pounds of PCE 
from groundwater and has significantly lowered the PCE concentrations in the groundwater in 
the IWS area and at downgradient locations. The two IWS wells operate at a combined flow 
rate greater than the groundwater flow rate into the IWS capture zone. Therefore, the 
extracted groundwater is treated for PCE removal with multiple passes through the IWS 
system. This allows for greater than 90% overall removal efficiency of PCE from the 
groundwater in the IWS area. 

The summary of the operational mass removal data is presented in the Summary of IWS 
System Operation and Mass Transfer Rates table in Appendix I.  Data supports the following 
conclusions regarding the IWS system: 

1.	 The IWS system removes approximately 90% of PCE mass in groundwater flowing 
into the IWS capture area as measured from the influent and effluent concentrations. 

2.	 The system has established an effective radius of influence of approximately 45 ft with 
some variation based on fluctuations in pumping rates and a capture zone width 
extending approximately 325 ft across at its greatest upgradient extent with an 
approximate 60 ft downgradient stagnation point. 

3.	 The primary downgradient monitoring wells for the IWS system, wells G6M-04-06X 
and G6M-04-07X, have shown continued decreases in PCE concentrations, going from 
a high of 1,100 µg/L (G6M-04-07X) in December 2004 to current levels of 3 µg/L 
(G6M-04-06X) and 13 µg/L (G6M-04-07X) in April 2010. 
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10.5.3.2.2 Develop In Situ Aerobic Barrier 

The IWS system has been transferring DO into the aquifer to create an aerobic zone as a post-
ERD polishing treatment at the down gradient end of the Southwest Plume.  The steady state 
transfer rate of DO is set based on the flow rate of the wells and maximum DO levels that can 
be obtained with the process.  The operational data indicate that the treated effluent from the 
IWS wells contain DO at the saturation limit (approximately 10 mg/L).  The system 
operational data and the site monitoring data therefore support the following conclusions on 
the IWS system: 

1.	 The IWS systems pumps at approximately 20-30 gpm (total), a flow rate that is in 
excess of the groundwater flow into the area. 

2.	 The IWS system delivers sparge air at approximately 80-100 cfm per well and raises 
DO levels to saturation. 

3.	 The IWS system transfers an estimated 1.4 pounds per day (lbs/day) of oxygen to 
groundwater, or a total of approximately 2,590 pounds to date. 

4.	 Ferric iron has not impacted operation of the IWS wells.  

5.	 Downgradient wells G6M-04-06X and G6M-04-07X show elevated DO and ORP levels 
compared to upgradient wells G6M-04-05X and G6M-03-08X. 

10.5.4 Site Inspection 

A site inspection was performed at AOC 50 by HGL personnel in April and May 2010. 
Conditions during the site visit were clear and dry and temperatures in the 50s and 60s. 
Massachusetts State Police and Army Reserve personnel were at the site during the 
inspections. 

The AOC 50 source area is located on the northeastern portion of the site and is bound to the 
north by Fitchburg Road (Mass Route 2A) and is protected from entry by a perimeter fence 
line. The source area is less than two acres and includes Building T-3803 (former parachute 
shop), 3840 (former parachute shakeout tower), 3824 (gazebo), and 3801 (airplane parachute 
jump simulation building).  There is also a decommissioned SVE building east of the 
simulation building.  All buildings at the source area are highly deteriorated and in various 
states of decay with vegetative overgrowth and timber rot.  Building T-3803 is the least 
deteriorated and still has electrical power to the building and a portion of the building is used 
for equipment and supply storage for the AOC 50 remediation project.  The ERD injection 
wells and groundwater monitoring wells are in generally good condition but several wells have 
tilted protective bollards. 

The remaining portions of AOC 50 consist of paved areas from the former airfield, landscaped 
areas, and buildings used by the Army Reserve unit for vehicle maintenance and storage, and 
administrative offices.  The Army Reserve unit is located directly south of the former source 
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area and uses the former airfield hangars and airfield operations area.  The Massachusetts 
State Police operations are located west of the Army Reserve area and the buildings consist 
primarily of a permanent main building and several modular buildings.  The former runways 
and taxiways are generally intact and are used primarily for state police driver training and a 
portion of the former main east-west runway is used for vehicle storage. There are no airfield 
operations at the site and the former runways are closed to air traffic. The former airfield is 
typically vacant and the access gate is locked by 6 P.M. each evening. 

There was no evidence of recent construction, excavations, well installations, or other 
intrusive site activities. Access to all ERD injection wells and groundwater monitoring wells is 
unobstructed and all wells were in good repair.  There was no evidence of other site 
disturbance that might potentially have an impact to the AOC 50 remedy or be in violation of 
the site LUCs. 

10.5.5 Interviews 

The following individuals were interviewed as part of the five-year review: 

1. Libby Herland, USFWS (April 2010); 

2. Henry Woodle, Merrimack Warehouse Realty Co., Inc. (September 2010); 

3. Ron Ostrowski, MassDevelopment (April 2010); and 

4. Ellen Iorio, USACE (April 2010). 

The interviewees indicated that they were not aware of any activities that could interfere with 
the site remedy and were not aware of any problems with operation of the ERD or IWS 
systems. Also, the interviewees were not aware of any potential LUC violations at the site. 
On-site interviews of several site workers, specifically Sgt. Folder of the Army Reserve and 
Sgt. Lee of the Massachusetts State Police indicated that they were not aware of any site issues 
that could potentially affect the ongoing remedial operations or potentially violate the site 
LUCs. The detailed 2010 LUC interviews are included in Appendix J.  

10.5.6 Community Participation 

Community participation at former Fort Devens Army Installation is detailed in Section 1.3. 

10.6 TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? 

The remedy is functioning as intended by the ROD and is explained in more detail below. 

Remedial Action Performance 
As presented in the latest 2009 O&M and Monitoring Report (HGL, 2010), the ERD and IWS 
treatment systems are operating properly and effectively.  Monitoring data confirm that 
destruction of site COCs is ongoing and that the remedy remains protective of human health 
and the environment. As presented in Section 10.5.4.1.3, dechlorination rates are consistent 
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with those predicted in the ROD; therefore, the remedy in place should achieve cleanup 
objectives within the proposed 23 year timeframe.  The generation of mobilized metals is not 
expected to significantly alter the projected remedy completion timeframe as portions of the 
plume have already achieved significant CVOC degradation and the Army has reduced or 
terminated additional ERD injections within those areas.  Based on groundwater flow rates and 
infiltration, those portions of the aquifer which are no longer receiving anthropogenic carbon 
should see reversion to aerobic conditions within two to three years and a rapid decrease in 
dissolved arsenic concentrations.  Manganese is expected to persist longer due to its solubility 
at higher ORPs and dependence on factors such as groundwater pH, inorganic carbon, organic 
carbon, sulfate, chloride and temperature. Observations of existing site data reveal that 
manganese concentrations are highly variable between sampling events and usually precede the 
appearance of dissolved arsenic in CVOC impacted wells but is not persistent in un-impacted 
wells located within the aerobic portions of the aquifer.  Manganese concentrations should be 
monitored closely to determine its reaction to changing geochemical conditions induced by 
suspension of ERD injections of further monitoring is required to determine trends and rates of 
precipitation. 

System Operations/Operation and Maintenance (Long-Term Groundwater Monitoring) 
Groundwater monitoring is being performed in conjunction with the remedial implementation 
of the ERD and IWS treatment systems. The monitoring results indicate that both the ERD 
remedy and IWS system are functioning as designed.  The primary CVOC contaminant (PCE) 
is being reduced throughout the ERD treatment area, and increases in secondary contamination 
of inorganics through metals solubilization is confined to areas of reductive groundwater 
conditions.  The IWS system is efficiently removing dissolved CVOC from impacted 
groundwater beyond the ERD treatment areas and is acting as an effective downgradient 
barrier to further VOC and solubilized metals migration.  The LTM program is providing the 
needed data to evaluate remedy effectiveness and to monitor long-term groundwater trends; 
however, the Army should consider modifying the LTM monitoring network to account for 
the rapidly diminishing CVOC concentrations and placing additional focus of the solubilized 
metals. 

Opportunities for Optimization 
The Army has been proactive in optimizing the ERD remedy by modifying the injection 
substrate concentrations (molasses) and replacing the molasses substrate with a slower-
releasing substrate. The optimization focused on enhancing the degradation of CVOCs within 
the IRZ and increasing the control of arsenic solubility.  Based on monitoring data, the change 
in ERD substrate and injection timing did not diminish the effectiveness of the ERD remedy. 
The change in ERD substrate should enhance the reductive dechlorination process by 
controlling the release of anthropogenic carbon which may moderate the development of 
secondary inorganic contamination, primarily arsenic and manganese. Changes in the rate of 
metals solubilization and an eventual decrease in dissolved metals concentrations requires 
conditions within the IRZ to stabilize and gradually respond to the changes in carbon loading. 
A gradual lessening of reducing conditions should eventually lead to less metals mobilization 
while maintaining an environment conducive to CVOC degradation. The reduced injection 
frequency also lowered the overall cost of the remedy by minimizing the number of injection 
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events and associated manpower costs.  Additional optimization opportunities are realized after 
each sampling event when LTM data are evaluated for remedy effectiveness. If the data 
reveal a steady decrease in primary CVOC contaminants and rise in solubilized metals, the 
Army can choose to skip one or more injections at a particular transect. If the transect CVOC 
concentrations are significantly diminished, the Army can elect to terminate injections at that 
transect. These changes are representative of a dynamic treatment approach and should 
continue to provide opportunities for further treatment optimization as additional monitoring 
data is collected and analyzed. 

Early Indicators of Potential Remedy Failure 
Degradation of the primary CVOC contaminants is proceeding and no indicators of potential 
remedy failure concerning the CVOC contaminants were noted during this review. The wells 
located on the western ends of Areas 2, 4, and 5 that reveal slowly degrading CVOC 
concentrations may require additional monitoring to ensure the degradation continues and the 
location of area transect injection wells remain effective in providing optimal IRZs based on 
CVOC concentrations.  Solubilized metals, particularly arsenic and manganese, prevalent 
throughout the IRZs in all treatment areas may require more focused monitoring to confirm 
their attenuation within aerobic portions of the aquifer.  If increasing CVOC contaminants and 
solubilized metals generated within the IRZs are detected and persist within aerobic portions of 
the aquifer, the remedy, as presently implemented, may require a re-evaluation. 

Implementation of ICs and Other Measures 
In accordance with the ROD, ICs that prohibit the use of groundwater as a potable source, 
restrict groundwater pumping and stormwater recharge, limit construction in specific areas, 
provide access to treatment systems and the monitoring network, protect workers from 
inhaling vapors from process water and restriction of residential/educational uses in the source 
area, are currently in effect at AOC 50.  As discussed in Section 10.3.1, legal agreements 
between the Army, MassDevelopment, and USFWS are in place to restrict activities that 
would interfere with the operation of the remedy, including: 

1.	 The construction of structures; 

2.	 Groundwater withdrawal for any purpose; 

3.	 Stormwater discharge/recharge; and 

4.	 Provide for Army access to the properties during the operation of the remedy to install 
and maintain monitoring wells and treatment systems. 

On behalf of the Army, HGL issues an IC reinforcement letter annually to the property owners 
impacted by the LUCs at AOC 50 to reinforce the restrictions for the affected areas.  Annual 
interviews and inspections of the site are made following issuance of the letter to confirm 
continued compliance with IC objectives. The annual LUC compliance monitoring included: 

1.	 Review of documentation and records; 

2.	 Physical on-site inspections; and 

3.	 Interviews with knowledgeable personnel. 
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The last IC inspection, held in November 2009, is summarized in the 2009 Annual O&M and 
Monitoring Report (HGL, 2010).   In the event of future property transfer, ICs will be stated 
in full, or by reference, within deed, easements, mortgages, leases, or other instruments of 
property transfer.  These controls will be drafted, implemented and enforced in cooperation 
with Federal, state, and local governments.  These agreements will be maintained as long as 
groundwater contaminants remain at concentrations above cleanup levels. 

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used 
at the time of remedy selection still valid? 

Changes in toxicology and risk that occurred since remedy selection are described below. 

Changes in Standards and To Be Considered 
As part of this five-year review, ARARs and TBC guidance for the site presented in the ROD 
were reviewed.  The results of the ARAR/TBC review are discussed further in Section 10.6.2. 
The MCLs are health-based standards established by the USEPA. The majority of the 
groundwater cleanup goals are based on these drinking water standards.  Changes to the MCLs 
impact the protectiveness of these cleanup goals.  There have been no changes to the COC 
MCLs since the previous five-year review. 

Changes in Exposure Pathways 
There are no current complete exposure pathways at the site.  There has been no change in 
exposure pathways since the original risk assessment was performed.  The exposure to 
groundwater through drinking water, industrial water use, and household water use is a 
concern for future receptors only.  The ROD identified potential risk from the following future 
exposure pathways: potential use of groundwater as the primary drinking water source under 
residential and industrial land use; inhalation of VOCs migrating from groundwater to indoor 
air; and use of groundwater as process water by future commercial/industrial workers. 

Unacceptable risk from vapor intrusion was identified for residential use in the Source Area 
only.  To eliminate this exposure pathway, an IC was put in place to restrict new building 
construction and residential/educational uses. ICs are also in place to prohibit the use of site 
groundwater as drinking water to eliminate the potential exposure pathways.  Current site use 
is in compliance with planned land use restrictions and existing zoning for AOC 50 that 
prohibits residential use. 

AOC 50 hydrogeologic conditions have been adequately characterized and no new 
contaminants, sources, or routes of exposure have been identified. 

Changes in Exposure Assumptions 
Standard exposure assumptions were used in the original risk assessment to evaluate the 
groundwater ingestion pathways.  These standard or default values have not changed. 

Changes in Toxicology and Other Contaminant Characteristics 
Since the completion of the HHRA, the USEPA has issued recent guidance recommending the 
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use of additional sources of peer-reviewed toxicity values, as well as, updated several toxicity 
values.  A comparison of the original toxicity values used in the HHRA and the current values 
are presented in a table in Appendix I.  While many of the toxicity values have been revised 
since the HHRA was performed, these revisions would not result in the identification of 
additional COCs, nor would it change the overall conclusions of the risk assessment.  It is 
worth noting that 1,1-DCE would not be identified as a potential COC based on the current 
USEPA Regional Screening Levels.  Overall, since the cleanup goals presented in the ROD 
are based on drinking water standards and not risk-based calculated values, changes in toxicity 
values do not impact the protectiveness of the cleanup goals.  Also, the remedy includes the 
prohibition of groundwater use as drinking water for the duration of the remedy and any 
changes in toxicity of the COCs do not affect the protectiveness of the remedy. 

Below is a summary of the changes in toxicity values for each COC and the potential impact 
on the risk calculations: 

The USEPA’s IRIS database lists a range of oral CSF for benzene.  Since the risk assessment 
used a CSF within the current range, risks from exposure to benzene would be higher if the 
CSF from the high end was used and lower if the CSF from the low end of the range was 
used.  Similarly, a range of IUR values are listed in the IRIS database.  As a result, cancer 
risks from exposure to benzene may be overestimated or underestimated.  The current RfD for 
benzene listed in the IRIS database is slightly higher than the benzene oral RfD used in the risk 
assessment.  Therefore, non-cancer hazards from exposure to benzene may be overestimated. 
Both the current chloroform oral CSF and the current recommended RfC are greater than the 
values used in the HHRA.  It would appear that the cancer and non-cancer risks may have 
been overestimated for chloroform. 

USEPA has withdrawn the CSF for 1,1-DCE used in the risk assessment.  After further 
review, it was determined that the data did not warrant development of a CSF.  The RfD for 
1,1-DCE has been revised to a less potent value than the value used in the risk assessment. 
Also, an RfC has been included in the IRIS database.  Therefore, potential cancer risks from 
exposure to 1,1-DCE are lower than calculated in the risk assessment but the non-cancer 
hazards were underestimated since the inhalation pathway was not quantitatively evaluated in 
the original risk assessment. 

The current RfC for dichloromethane is slightly lower than the value used in the risk 
assessment, indicating this compound is more potent than previously thought.  Therefore, the 
non-cancer hazards associated with dichloromethane may have been underestimated in the 
HHRA. 

An oral RfD and an IUR value are now available for 1,2-dichloropropane.  The current oral 
CSF is slightly lower and the RfC is slightly higher than the values used in the risk 
assessment. Overall, the calculated potential risk and hazard due to 1,2-dichloropropane may 
have been underestimated in the original risk assessment.  Based on the predicted indoor air 
concentrations, it is not expected that the inclusion of the IUR would alter the conclusion of 
the risk assessment. 
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The toxicity values for PCE and TCE are under review.  Following the toxicity hierarchy, the 
California Environmental Protection Agency’s toxicity values for cancer risk have been 
selected as provisional values.  The provisional values are greater than the previous CSFs 
indicating that they may be more toxic than previously thought.  However, these toxicity 
values have not yet been finalized.  In addition, the USEPA has elected not to select any non-
cancer toxicity values for TCE believing that the cancer risk considerations will be protective 
of the non-cancer risks. 

The USEPA IRIS database contains revised oral CSF and IUR for VC that are less potent 
toxicity values than used in the risk assessment.  Therefore, the calculated cancer risk from 
exposure to VC may have been overestimated.  In addition, an oral RfD and an RfC have been 
added to the IRIS database, therefore, the non-cancer hazards from VC exposure were 
underestimated.  VC is a carcinogen that has been identified to also have mutagenic properties. 
The toxicity of this chemical changes with the age of the receptor, with the greater toxicity 
being experienced by younger receptors.  To account for this varying toxicity over time, 
ADAF are applied during the risk characterization process.  Default values of “10” for age 0 
to 2 years and “3” for age 2 to 16 years are suggested.  Because these mutagenic ADAFs were 
not included in the original risk assessment calculations, it is possible that the cancer risks 
from exposure to VC were underestimated. 

Iron was identified as a COC in the ROD because non-cancer hazards from exposure to iron in 
groundwater exceeded a HI of “1”.  USEPA Region I has since indicated that they do not 
support evaluations of risk from exposure to iron because the RfD developed for iron is based 
on concentrations needed to protect against nutritional deficiency (USEPA, 1996).  Based on 
this, non-cancer health risks would not be calculated for iron, and iron would not be 
considered a COC.  Consequently, this would lower the total site HIs. 

The manganese RfD published in the IRIS database includes manganese from all sources, 
including diet.  USEPA Region I supports an oral RfD for manganese of 0.07 mg/kg per day 
for ingestion of soil, sediment, or food and an oral RfD of 0.024 mg/kg per day for 
manganese in drinking water.  The USEPA also issued a Lifetime Health Advisory of 0.3 
mg/L for manganese.  This value should be used for infants younger than six months even for 
an acute exposure of 10 days.  The advisory is a TBC value, and an RfC has been included in 
the IRIS database. 

Changes in Risk Assessment Methodology 
Several new risk assessment methodologies have been introduced since the original risk 
assessment was performed in January 2000. 

In 2004, the USEPA published a final version of the RAGS Appendix E, which is the updated 
guidance for the dermal contact evaluation (USEPA, 2004).  Current recommendations include 
updated dermal absorption factors for specific chemicals and updated oral to dermal 
adjustment factors for RfDs and CSFs.  The baseline HHRA results indicated that industrial 
workers and future residents exposed to groundwater via ingestion and vapor inhalation 
presented an unacceptable risk to human health.  Dermal exposure to groundwater was not 
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addressed in the original risk assessment. While this may indicate an underestimation of 
exposure in the original risk assessment, it is not expected that the inclusion of the dermal 
contact would alter the conclusion of the risk assessment. 

The USEPA has identified several carcinogens that act via a mutagenic mode of action, and to 
account for their early-life exposures, the default ADAFs of “10” for ages 0 to 2 and “3” for 
ages 2 to 16 have now been incorporated into the risk calculations.  This approach is 
consistent with the 2005 Guidelines for Carcinogen Risk Assessment and the Supplemental 
Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens. The only 
groundwater COPC that is considered to be mutagenic for the purposes of this risk assessment 
methodology is VC. Had the additional mutagenic factors been included in the assessment of 
VC, the lifetime risk would have been higher due to the additional estimated risk for childhood 
exposures. While the estimated risk would have been higher, the exclusion of the mutagenic 
factors did not keep VC from being included in the final COC list as a contributor to site risk. 

In January 2009, USEPA introduced RAGS Part F, which updates the approach for 
determining risk from inhaled chemicals to be consistent with the inhalation dosimetry 
methodology described in Methods for Derivation of Inhalation Reference Concentrations and 
Application of Inhalation Dosimetry (USEPA, 1994).  The new approach revises the equations 
for estimating inhalation exposure and risk, recommending that when estimating risk via 
inhalation, the concentration of the chemical in air should be used as the exposure metric 
(e.g., mg/m3); rather than inhalation intake of a contaminant in air based on inhalation rates or 
body weight (e.g., mg/kg per day).  Based on the predicted indoor air concentrations, it is not 
expected that this change in the inhalation calculation would alter the conclusion of the risk 
assessment. 

While numerous methodologies have changed since the original risk assessment was prepared, 
the potential human health risks discussed in the ROD will be eliminated by the ICs that are in 
place to prohibit groundwater from being used as drinking water thus maintaining the 
protectiveness of the current remedy.  Therefore, there are no risk assessment methodology 
changes that affect the protectiveness of the remedy. 

Expected Progress Toward Meeting RAOs 
As presented in the latest 2009 O&M and Monitoring report (HGL, 2010), the remedy in 
place at AOC 50 is operating properly and successfully.  Continued operation and optimization 
of the remedial program will ensure that the remedial goals are achieved as designed and the 
remedy will be complete within the 23 year time period predicted in the ROD. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No other information has been noted that would call into question the protectiveness of the 
remedy. As detailed by the USEPA, in response to the Final Demonstration of a Remedial 
Action Operating Properly and Successfully (ARCADIS, 2007), the AOC 50 remedy is in 
place and functioning in a manner that is expected to adequately protect human health and the 
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environment when the remedial actions are completed.  The generation of secondary 
contaminants through metals solubilization was anticipated as a result of the selected ERD 
remedy but the solubilized metals are confined within the reductive treatment areas and are not 
expected to persist once they encounter the aerobic portions of the aquifer; thus, are not 
anticipated to create a threat to the protectiveness of the remedy. 

10.6.1 Summary of Technical Assessment 

The remedy at AOC 50 is functioning as intended and is expected to meet the projected 23 
year period to remedy completion. Optimization of the ERD remedy by reducing the 
frequency of injections from monthly to semiannually and replacing molasses with a slower 
release substrate has enhanced the effectiveness of the ERD remedy by reducing the constant 
carbon loading and allowing for a more controlled application of the ERD substrate.  The 
remedy continues to perform effectively at the stated goal of reducing the CVOC 
contamination at the site. Secondary contamination created by metals solubilization was 
anticipated as a byproduct of the ERD process but is generally confined to the established 
IRZs and has not been detected as migrating outside of IRZs.  Solubilized metals are 
anticipated to precipitate out of solution once the primary CVOC are fully degraded and the 
established reducing zones are allowed to revert to an aerobic state. The IWS system remains 
effective as a downgradient barrier to CVOC migration. No solubilized metals have been 
detected at the IWS wells in either the influent or effluent groundwater. 

While risk assessment methods have changed since the time of the original risk assessment 
supporting the ROD for AOC 50, these changes do not affect the protectiveness of the 
remedy. 

10.6.2 Applicable or Relevant and Appropriate Requirements Review 

ARARs that were presented in the Final 2004 ROD (ARCADIS, 2004a) are included in 
Appendix I.  Standards and regulations that were current when the ROD was signed in March 
2004 have been reviewed for changes that could affect protectiveness of the remedy. 

The following ARARs have been modified since the signing of the ROD and were evaluated 
for their potential impact on remedy effectiveness: 

1.	 40 CFR 141.11 Subpart B MCLs – updated July 1, 2001.  Section 141.11 (a) and (b) 
were amended at 66 FR 7061 on January 22, 2001, to state the following: 

- ***The analyses and determination of compliance with 0.05 mg/L MCL for arsenic 
use the requirements of 141.23. 

- The MCL for arsenic was 0.05 mg/L for community water systems until January 23, 
2006. 

On January 22, 2001, the USEPA adopted a new standard for arsenic in drinking water 
at 0.01 mg/L, replacing the old standard of 0.05 mg/L (66 FR 6976).  The rule became 
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effective February 22, 2002.  The date by which systems must comply with the new 
0.01 mg/L standard was January 23, 2006. 

2.	 40 CFR 141.15 and 141.16 Subpart B MCLs – updated July 1, 2003.  An effective 
date note (65 FR 76745) removed the sections from the CFR effective December 8, 
2003.  Sections 141.15 and 141.16 do not appear in 40 CFR 141 updated on July 1, 
2004.  These two sections addressed MCLs for radium-226, radium-228, gross alpha 
particle radioactivity, and beta and photon radioactivity, which do not affect the 
protectiveness of the remedy. 

3.	 40 CFR 141.51 Subpart F MCL Goals and Maximum Residual Disinfectant Level 
Goals – updated July 1, 2001.  The table was amended in Section 141.51 by adding 
arsenic with a MCL goal of zero effective January 23, 2006 (66 FR 7063). Until then, 
no MCL goal applied for arsenic. 

4.	 310 CMR 22.0 Drinking Water – updated May 24, 2004.  The arsenic MCL listed in 
Section 22.06 is effective for the purpose of compliance with the CFR (outlined above) 
on January 23, 2006. A perchlorate standard was also promulgated July 28, 2006. 
Since perchlorate is not a COC for the site, the ARARs are not affected by this change. 

5.	 USEPA RfD and Health Advisories are requirements designated as TBC.  These 
requirements were updated in the USEPA 2009 Edition of the Drinking Water 
Standards and Health Advisories, dated May 2009. 

6.	 314 CMR 4.00 Surface Water Standards – updated January 2007.  Since these 
standards were considered during the development of the PRGs for AOC 50, this 
revision should not affect the protectiveness of the selected remedy. 

7.	 314 CMR 6.00 Massachusetts Groundwater Quality Standards – rescinded March 20, 
2009.  Revisions made to 314 CMR 5.00 for a streamlined groundwater discharge 
permitting process negated the need for this section. As the selected groundwater 
quality standards for AOC 50 are Federal MCLs and are also presented in 40 CFR 141 
Section 11 and 13, the removal of 314 CMR 6.00 from the CMR does not affect the 
protectiveness of the remedy. 

8.	 310 CMR 22.00 Massachusetts Drinking Water Standards and Guidelines – updated 
December 2009.  310 CMR 22.26 was updated regarding microbial communities in 
groundwater that is also used for public consumption.  As bacterial populations are not 
considered a COC for AOC 50, the protectiveness of the remedy is not affected. 

Several other regulations were updated since the ROD, but do not affect the protectiveness of 
the remedy.  These updated regulations include: 

1.	 40 CFR 262.34 Hazardous Waste Generators, “Accumulation Time” – updated April 
22, 2004.  There were no revisions that affected the protectiveness of the remedy at 
AOC 50. 
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2.	 40 CFR 261 Hazardous Wastes – Several sections within this regulation were updated 
between March 2004 and December 2009.  However, none of the revisions affect the 
protectiveness of the remedy. 

3.	 310 CMR 10.00 Wetlands Protection – This regulation was updated October 2007 with 
a streamlined permit application process.  There were no revisions that affect the 
protectiveness of the remedy. 

In addition, a search was performed for any newly promulgated standards, which could affect 
protectiveness at the site.  No new ARARs were identified that would affect the protectiveness 
of the selected remedy. 

10.7	 ISSUES 

There are no areas of non-compliance or deficiencies that have been noted during this review 
that would make the remedial actions at AOC 50 non-compliant with the ROD, or sufficient to 
warrant a finding of not protective.  This finding is based upon a review of site reports that 
have been prepared since the signing of the ROD, a review of ARARs triggered by the 
remedial actions, and the findings from the site monitoring data, inspections, and interviews. 

10.8	 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

The current remedy is effective at meeting the site’s remedial objectives.  Therefore, it is 
recommended that the current remedial actions implemented at AOC 50 be continued. 

An additional recommendation that does not affect the remedy’s protectiveness but will 
enhance the site’s O&M and LTM monitoring program is that the Army should revise the 
AOC 50 LTMP. The site conditions have changed since the remedy was implemented and the 
primary CVOC contaminants have degraded significantly within many portions of the 
treatment area.  The revised monitoring network should place additional focus on areas where 
metals mobilization is well established and at areas where CVOC degradation is lagging 
relative to the more degraded areas of the plume. The wells located on the western ends of 
Areas 2, 4, and 5 that reveal slowly degrading CVOC concentrations may require additional 
monitoring to ensure the degradation continues and the location of area transect injection wells 
remain effective in providing optimal IRZs based on CVOC concentrations.  Solubilized 
metals, particularly arsenic and manganese, prevalent throughout the IRZs in all treatment 
areas may require more focused monitoring to confirm their attenuation within aerobic 
portions of the aquifer. Proposed revisions to the existing LTM monitoring program will be 
included in the LTMP revision. 

10.9	 PROTECTIVENESS STATEMENT 

The remedy at AOC 50 is protective of human health and environment.  Exposure pathways 
that could result in unacceptable risks are being controlled. The remedial actions at AOC 50 
are expected to allow unrestricted use and unlimited exposure following achievement of 
groundwater remediation goals. 
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10.10 NEXT REVIEW 

See Section 1.4 for further details. 
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Figure ES.8 
Site Map 

Area of Contamination 69W 

N 

Filename:X:/OMA010/Ft_Devens/Maps/DO501/ 
2010_5-year_Review/AOC_69W.mxd 
Revised: 09/17/10 C NL 
Map Source: HGL GIS, MASS.GOV, ESRI, USACE 
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Willow Brook Piezometer located 
1/4 mile to the north along the west 

bank of Willow Brook 

Notes: 
Topographic Contours from Mass.gov Dated 2003
Orthophoto Date and Source: April 2008, MASS Development 
Coordinate System: MA State Plane - Mainland, Meters
Datum: NAD83 
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LLFFMM--9999--003B3B ´́ Figure ES.9 
Site Map 
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DCL.mxd 

Note: Revised: 09/17/10 C NL 
Orthophoto Date and Source: April 2008, MASS Development
Coordinate System: MA State Plane - Mainland, Meters 
Horizontal Datum: NAD83 

Source: HGL GIS, MASS.GOV, ESRI, USACE 

Vertical Datum: NVGD 1929 



 

  
  

""

"
"

"

"

"

"

"

"

"
"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

" "

"

""

"

""

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

""" "

"

"

" "

"

"

""

"

"

 

 

 

 

 

 

  

 

"  

"

"

"

"
"

"

"
"

"

"

"

"
"

"

"

"

"

"

"

"

"

"

"

"

 

"

"

M
errimack 

W
arehouse, Inc. 

T 3803 

Nashua River 

Fitchburg Rd/Route 2A 

Rubb AirG6M-96-24A ´ ! " G6M-96-24B Door HGL—2010 Five-Year Review)Area 1 Inset Former Fort Devens Army Installation—Devens, MA 
Fire Pond 

G6M-96-21B 

G6M-96-21A 

G6M-96-22BSource Area 
´ G6M-96-22A 

G6M-96-22C 
´ 

´ G6M-98-30X 

Figure ES.10
 
Site Layout Map
 

Area of Contamination 50
IW-14S 
G6M-96-25B IW-13D G6M-95-19X !Area 1 See Area 1 Inset "́)´ ´ IW-14D ´ 

G6M-96-25A IW-13S G6P-95-01X (Source Area)IW-16S G6M-96-23BG6P-97-05X ´G6M-03-01X T 3823 ´ IW-12 
´́  IW-15D IW-16D ´ ´ ´́ IW-7 G6M-96-23A 

"́ 

Bldg 3820 Army Base RealignmentG6M-02-08X IW-15S !( G6M-95-20X !!((!(
!(

!(!(!( ´ #0!( !(!(!(
" "́́ "´G6M-98-33X !G6M-03-02X !))´ "́́ and Closure Division!(#0 G6P-95-02X 

! ´( "́ "́´ !(´!(!(´ !(( !(!( !( !( G6M-96-26A! "́"!!"́ ")!#0!(
!(
!("́
!( ´ ))" 

´ 
( !(! "́") !"))T 3840 "!! T 3807 ´ 

"́ G6M-04-12X´ G6M-92-10X G6M-92-03X Bldg 3822!)" G6M-97-27X ´́IW-19D ´´ "́́ "́ IW-19S !( !( G6M-93-12X 
!( 

IW-11 G6P-97-04X´ ! #́  ( 0 
!

G6M-03-05X IW-18D 
! 

!(
( (! !( "́

")! 

!( IW-8 
(!

0# !( IW-9 ´
 

"́ ")
!

)" "́ !( !(
 

G6M-03-05B 
! ´ ") G6M-04-10X ) ´ ! " " G6M-03-04X 

G6M-96-13B ´ 
IW-10 

G6M-03-03X G6M-93-14X 
G6M-04-11X G6M-04-10A 

G6P-96-03X G6M-93-13X ´ IW-18S G6M-07-02X G6M-94-18X/IW-38 
´ G6M-04-13XG6M-04-22X IW-17S ´ " G6M-94-17A IW-24 ´ 

IW-17DG6M-98-31C G6M-94-15A
´ 

G6M-02-31BR G6M-04-09X G6M-96-16B IW-25"́ ´´ "́ G6M-04-31X ´ ´ G6M-94-16X 
G6M-92-01X G6M-03-07XG6M-98-31B G6M-04-15X ´ 

´ 
G6M-04-04X 

G6M-05-02X/IW-35 

G6M-02-03X 

G6M-97-28X
G6M-06-01X ´´ 

IW-34 G6M-02-04XIW-36 !( 
! ´ ( 

! IW-30( 
IW-29 !( ´ Area 4

Area 5 IW-31 
!( 

!(G6M-92-04X 
! IW-32 ´ G6M-02-09XG6M-02-13X "! 
(

) !(´ 
IW-33

IW-3 
IW-1 

IW-2 MW-7 
IW-4 

IW-6MW-4 

!( ´ G6M-02-05X !( !( !( (! (! IW-5´ G6M-92-05X G6M-97-05B´́  ´ 
! ́
´ ´ MW-6 

MW-3 ")´ 
´´´ MW-1

´ G6M-03-10X 
! MW-5 MW-2"G6M-02-07X 

!IWS System )
")

G6M-03-09X G6M-97-29XEnclosure ´ 
"! G6M-98-32X) G6M-02-10X 

!"!IWS-2 ")) G6M-02-11X 

´ ́ G6M-07-01X "́ ´ "́́ ´ Bldg 3818 IW-37 "́́ ´
 

IW-20
 G6M-04-01X
Area 2 ´ 

!( 
!( ´ 

!G6M-02-01X )" (!

(! IW-22 
G6M-97-08B ´ ´ (!


IW-21 ´ IW-23
Bldg 3813 
G6M-02-02X G6M-92-08X´ 

IW-26 G6M-04-03X G6M-97-09B´́  
!( 

! ´ G6M-04-02X
( 

!( ´ G6M-92-09X
!

"
(
 

! !(
) G6M-92-07X 
IW-27 

IW-28 

Area 3 

G6M-97-06B 

´ ́  

G6M-92-06X 

G6M-96-26B 

Legend 
G6M-92-11X ´ 

!)" ERD LTM Well (Sampled Semi-annually) 

´ ERD LTM Well (Sampled Annually) 

´ LTM Well -Ga uge Only 

´ Monitoring Well 

´ Destroyed Monitoring Well 

!( Injection Well 

# LTM Well (Sampled Every 3 Years)0 

# Piezometer0 

!A In-Well Stripping System Well 

Former Fort Devens Boundary 

ERD Injection Well Transect 

´ 
G6M-04-08X 

G6M-02-12X 
A!G6M-04-06X 

G6M-04-05X 
G6M-03-11X´ ´ ! "!))" A!́  G6M-03-08XG6M-04-14X 
G6M-01-01X NG6M-04-07X 

IWS-1 

´ G6M-02-06X 

Filename:X:/OMA010/Ft_Devens/Maps/DO501/2010_5-year_Review/ 
site_layout.mxd 
Revised: 09/17/10 C NL 
Source: HGL GIS, ESRI, USACE, MASS.Gov 

0 150 300 600 

SCALE IN FEET 

http:MASS.Gov


 

  

 

  
  

HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

Figure 2.1
Areas of Contamination 44 and 52 
Barnum Road Maintenance Yards 

X:/OMA010/Ft_Devens/DO501/Maps/ 
2010_5-year_Review/AOC44_AOC52.mxd
Revised: 08/30/10  CNL 
Source: HGL GIS; MACTEC, 2005 

U.S. Army Corps of Engineers 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

Figure 3.1
Site Map

Shepley's Hill Landfill 

X:/OMA010/Ft_Devens/DO501/Maps/ 
2010_5-year_Review/Shepleys_Hill.mxd
Revised: 06/14/10  CNL 
Source: HGL GIS; CH2MHill; USAEC, 1995 

U.S. Army Corps of Engineers 



 

 

  HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

Figure 3.2 
Revised LTMMP Well Network and Sampling Frequency 

Shepley's Hill Landfill 

Filename:X:/OMA010/Ft_Devens/Maps/DO501/ 
2010_5-year_Review/Shepleys_Wells.mxd 
Revised:  06/14/10 CNL 
Map Source:  HGL GIS; ECC, 2010 
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Figure 4.1
 
Interpretive Water Table Elevation 
Area of Contamination 57 - Area 2
 

May 2009
 

U.S. Army Corps of Engineers 
5757M-M-9595--0066XX New England District 

((222424..449)9) 

Legend 
Former Fort Devens Boundary 

Flagged Wetland Limits
 

Final Excavation Limit (2003)

5757M-M-0303--0011XX AA 

((222424..332)2) 
! !  !  Limit of Conti Excavation (2002) 

Containment Dam 

Stream 
222 Groundwater Contour (1 ft interval) 

5757M-M-0303--0066XX 
((222222..334)4) 

232344 A'A' Topographic Contour 
5757M-M-0303--0022XX232322 SuSummpp-1-1 Area 2 Site Boundary((222323..229)9)5757M-M-9595--0055XX ((222222..665)5)((222323..885)5) 

5757M-M-0303--0055XX232300 Surface WaterSuSummpp-2-2 
((222121..999)9)((222222..339)9)

222288 LTM Sample WellSuSummpp-3-3 
22222.2.7766)) 5757M-M-0303--0044XX 

(2(22222..33)) 

"́

"́
 LTM Well -Ga uge Only222266 SuSummpp-4-4 
((222222..443)3) 

.! LTM Well Point - Gauge Only
SGSG0033
 

22220.0.7722))
 *5757WWPP--0066--0202 # Piezometer 
222244 ((222222..443)3) 

*# Staff Gauge 
SGSG0022 

2222 (22 (222121..554)4)
SGSG0011 #0 Surface Water Sample Location 

5757PP--9988--002X2X((222121..447)7) 
5757M-M-0303--0033XX &- Sumps 

((222121..995)5) 5577-AREA-AREA22-S-SW3W35757M-M-9955--0077XX Well ID5757WWPP--0055--0101 57M-03-06X(2(22222..77)) 2222 500 577-AREA-AREA22-S-SW2W2 (222.34) (Groundwater Elevation) y


Groundwater Flow Direction 

Note: Groundwater Gradient Calculation
A-A'=(224'-223')/86' = 0.012 ft/ft SEN
 

Filename:X:/OMA010/Ft_Devens/Maps/DO501/2010_5-year_Review/ 
AOC_57_Area_2.mxd5757PP--95-95-0011BB 5757PP--9955--001A1A 

Notes: 
Topographic Contours from 2004 Draft Annual Report BCT
Orthophoto Date and Source: April 2008, MASS Development 
Coordinate System: MA State Plane - Mainland, Meters
Datum: NAD83 

Revised: 06/11/10 C NL 
Source: HGL GIS, MASS.GOV, ESRI, USACE 

0 60  12030 

SCALE IN FEET 

http:MASS.GOV


 
 

CCoo
lldd

 SS
pprr

iinn
gg 

BBrr
oooo

kk 

222233 

222244 

222222 

222211 

223366 

2244
66 

222233 

222244 

2222
22 

2222
11 

y
 

HGL—2010 Five-Year Review
 
Former Fort Devens Army Installation—Devens, MA
 

""́́ 

Figure 4.2
 
Interpretive Water Table Elevation
 
Area of Contamination 57 - Area 3
 

May 2009
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Figure 4.3
 
Long-Term Trends
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Figure 4.4 

Long-Term Trends
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Figure 4.5
 
Long-Term Trends
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Figure 4.6
 
Long-Term Trends
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HGL—2010 Five-Year Review 
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Figure 5.1 
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Figure 5.4
 
Long-Term Trends
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Figure 5.5
 
Long-Term Trends
 

VPH C9-C10 Aromatics
 
Area of Contamination 43G
 

0 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

C
on

ce
nt

ra
ti

on
 (

µg
/L

) 

Date 

AAFES-02 XGM-93-02X XGM-97-12X XGM-94-04X AAFES-06/6R Cleanup Goal 



 

  

Figure 5.6
 
Long-Term Trends
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Figure 5.8
 
Long-Term Trends
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Figure 5.9
 
Long-Term Trends
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Figure 5.11 
Long-Term Trends 
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Figure 5.12 
Long-Term Trends 
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Figure 5.15 
Long Term Trends 
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Figure 6.6
 
Long-Term Trends
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Figure 6.7
 
Long-Term Trends
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Figure 6.8
 
Long-Term Trends
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Figure 6.9
 
Long-Term Trends
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Figure 6.10a
 
Long-Term Trends
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Figure 7.2
 
Site Map
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Figure 7.6
 
Long-Term Trends
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Figure 7.7 
Long-Term Trends 
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Figure 7.8 
Long-Term Trends 
1,4-Dichlorobenzene 

C
on

ce
nt

ra
ti

on
 (µ

g/
L

) 

Areas of Contamination 32 and 43A
 
Well 32M-01-18XBR
 

600
 

500
 

400
 

300
 

200
 

100
 

0 

Multiple points for a date represent sample 
duplicate and QA lab data. 

Date 

1,4-dichlorobenzene 5 µg/L Cleanup Goal 



 

      
 

   

       
    

Figure 7.9
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Figure 7.10
 
Long-Term Trends
 
C9-C10 Aromatics
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Figure 7.11
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Figure 8.1
	
Site Map
	

Area of Contamination 69W
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New England District
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Figure 9.2
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Figure 9.3
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Figure 9.4
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Figure 9.5
Site Map

Study Area 13 
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Figure 9.6
Site Map

Area of Contamination 40 
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Figure 9.7
Site Map

Area of Contamination 41 
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Figure 9.8 
Devens Consolidation 

Landfill Profiles 
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U.S. Army Corp of Engineers 
New England District 
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PROFILE 2 (21 October 2009) 

Notes: 
1. Horizontal and vertical scales as shown. No vertical exaggeration. 
2. Existing ground surface & liner elevations based on figures from the remedial 
action closure report by Shaw Environmental, Inc. September 2003. 
3. Water table elevation based on contours generated from 5 May and 21 October 
2009 measurements. 
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Figure 10.5
 
Area of Contamination 50
 
Area 2 Monitoring Data
 

Well G6M-02-01X (60 feet Downgradient)
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Figure 10.6
 
Area of Contamination 50
 
Area 3 Monitoring Data
 

Well G6M-03-07X (60 feet Downgradient)
 

0 
50 
100 
150 
200 
250 
300 
350 
400 

0 
100 
200 
300 
400 
500 
600 

D
is

ol
ve

d 
A

rs
en

ic
 (
μg

/L
) 

D
is

so
lv

ed
 I

ro
n 

(m
g/

L
) Inorganics 

Dissolved Iron Dissolved Arsenic 

1st ABC 
Injection 

0 
2 
4 
6 
8 

10 
12 
14 

pH
 (

su
) 

pH 
1st ABC Injection 
November 2008 

pH 

0 
50 
100 
150 
200 
250 
300 
350 

0 
5,000 

10,000 
15,000 
20,000 
25,000 
30,000 
35,000 

T
O

C
 (

m
g/

L
) 

M
et

ha
ne

 (μ
g/

L
) 

Methane TOC 

Begin monthly addition of 
TOC: Sept.ember 2004 

1st ABC 
Injection 

0 

5 

10 

15 

20 

25 

30 

35 

0 
200 
400 
600 
800 

1,000 
1,200 
1,400 
1,600 
1,800 

E
th

en
e 

(μ
g/

L
) 

V
O

C
s 

(μ
g/

L
) 

PCE TCE c-1,2-DCE VC Ethene 

1st ABC 



V
O

C
s 

(μ
g/

L
) 

M
et

ha
ne

 (μ
g/

L
) 

D
is

so
lv

ed
 I

ro
n 

(m
g/

L
) 

pH
 (

su
) 

D
is

ol
ve

d 
A

rs
en

ic
 (
μg

/L
) 

T
O

C
 (

m
g/

L
) 

E
th

en
e 

(μ
g/

L
) 

450 
400 
350 
300 
250 
200 
150 
100 
50 
0 

7.00 

6.50 

6.00 

5.50 

5.00 

50,000 
45,000 
40,000 
35,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 

0 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

0 

Figure 10.7
 
Area of Contamination 50
 
Area 4 Monitoring Data
 

Well G6M-02-13X (60 feet Downgradient)
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Area of Contamination 50 
Area 5 Monitoring Data 
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Figure 10.9
 
Area of Contamination 50
 

Former Drum Storage Area Monitoring Data
 
Well G6M-04-10A (23 feet Downgradient)
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Area of Contamination 50
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APPENDIX A 

BARNUM ROAD MAINTENANCE YARDS 
(AOCS 44 AND 52) 



 

 
 

GROUNDWATER ANALYTICAL RESULTS
 
(1998-2003)
 



  
    

 

 

Table C-1 
Gl'1,Iund Water Analytical Results 1998 

Re lallve 10 Massachusetts Conllngency Plan Standerde 

 ANALYTICAL SUMMARY FOR BARNUM ROAD MAINTENANCE (AOCs 44 & 52) 
1998 
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Ground Water Analytical Re.ult$ 2<Hl3 
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 ARARs
 



- - )- - - - - - - ... 
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TABLE 19 

SYNOPSIS OF FEDERAL AND sTATE ARARS 


A~TERNATIVE 5: ASPHALT BATCHING SITE/ASPHALT BATCHING HOT SPOT AREAS 


AOes 44 AND 52 SOILS 

FORT DEVENS. MASSACHUSETTS 


LOCATION 

AUTHORITY 
 REQUIREMENT STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN TO ATTAIN ARAR 

AND ARAR TYPE 
CHARACTERISTIC 

National En~ironmental Policy Applicable Requires that Federal agencies minimize the Wetlands adjacent to AOes 44 and 52 may currently be 
Regulatory 

WetlandFederal 
degradation, loss, or destruction of wetlands, and impacted by surface water runoff via the storm waterAc~ [40 CFR Part 6J 
preserve .and enhance natural and beneficial values system. This alternative covers the site with pavement, 

LDcation-Specific 
Authority 

of wetl~nds under Executive Orders 11990 and thus reducing· potential off-site runoff of contaminants In 
11988. surface water from AOes 44 and 52 soils to the 

wetlands. The remedy will also be designed and 
constructed to manage the increased flow from the 
paved surface in a manner that will minimize impact to 
adjacent wetlands. 

Massachusetts Air Pollution Applicable Establishes the standards and requirements for air The emissions limits for particulate matter and fugitive 
Regulatory 
State Air 

pollution control in the Commonwealth.Control Regulations; [310 emissions will be managed through engineering controls 
Requirements Specifically, Section 6.04 provides ambient air during excavation and treatment activities. 

Action·Specific 
CMR 6.00·7.001 

quality criteria such as particulate matter standards 
which is pertinent to AOCs 44 and 52 activity. As a 
minimum, respirable particulate matter (P~o) for.... 
treatment and excavation activities must be 
maintained at an annual mean arithmetic 
concentration of 5IJJlg/rrr and a maximum 24-hour 
concentration of 150Jl9/rrr. Section 7.02 provides 
emissions limitations from facilities and operations 
and requires BACT •. Additionally, the 
Massachusetts toxic ail pollutant [TAP} control.;:. 
program requirements will be considered in limiting 
fugitive emissions (\IOCs) and total suspended 
particulates during treatment and excavation 
activities. 

Soli . Massachusetts Hazardous Applicable Waste oUls a listed as a hazardous waste under The wastes found at this site were determined.!!Q! to be 
Waste Management Rules this rule and is therefore subject to 310 CMR characteristic hazardous wastes; however, waste oil is a 
(MHWMR) Identification and 30.000 (i.e., the Massachusetts Hazardous Waste listed hazardous waste under this rule. 

Action-8pecific, Usting of Hazardous Wastes Management Rules). 
..

[310 CMR 30.100] 



- - - - - - - - - - - -

---

TABLE 6-8 Ccontinuedl 

SYNOPSIS OF LOCATION-SPECIFIC FEDERAL AND STATE ARARS 


ALTERNATIVE 5: ASPHALT BATCHING SITE/ASPHALT BATCHING HOT SPOT AREAS 


AOCS 44 AND 52 SOILS 
FORT DEVENS, MASSACHUSETTS 

. 

AUTHORITY 
LOCATION 

CHARACTERISTIC 
AND ARAR TYPE 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN TO ATTAIN ARAR 

State 
Regulatory 
Requ.irements 

Soil 

Action-Specific 

MHWMA Provisions for 
Recyclable Materials and for 
Waste Oil [310 CMR 3O.2OOJ 

Applicable This regulation contains procedural and substantive 
requirements for handling regulated recyclable 
materials. The substantive requirements include 
preventing and reporting releases to the 
environment, proper maintenance of treatment and 
control systems, and hafldling of regulated 
recyclable matecials. 

... 

Asphalt batching of soil on site will comply with the 
substantive requirements of this regulation.. 

Soil 

Action-Specific 

MHWMR - Waste Piles; [310 
CMR .30.640 • 30.649J 

Applicable A waste pile facility must install a liner. provide a 
leachate collection system. provide a run-on/run-off 
control system, comply with the groundwater 
monitoring requirements, perform inspections, and 
close"the facility properly: 

These requiren:-ents will be addressed in the design at 
an area for stockpiling of wastes for on-site Ueatment. 

Ground
water 

Action-Specific 

MHWMR Groundwater 
Protection; [310 CMR 30.660 
·3O.679J 

Relevant and 
Appropriate 

Groundwater monitoring should be conducted 
during and following remedial actions_ 
Concentration limits for the hazardous constituents 
anj specified in 310 CMR 30.667. 

·Although cleanup of groundwater, if required. will be 
handled as a separate operable unit, groundwater 
monitori!",g will be conpucted as a component of the 
remedy. 

All 

Chemical-Specific 

Standards for Analytical Data 
for Remedial Response 
Action [WSC-300-a9J 

To Be 
Considered 

This policy describes the minimum standards for 
analytical data submitted to the Department. 

All· sampling plans will'be designed with consideration of 
t.he analytical methods provided in this policy. 

o 
!:~ 

.::; 
o 
e: 
t::J!i 

) ) ) 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the north from the southwest corner of the retention basin. 

Looking through fence line, south of Barnum Road, east of Evergreen Solar Facility. 

April 2010 
View from the southwest corner of retention basin, showing fencing. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
barnum_photolog.cdr 
06/29/10 CNL 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the north of AOC 44 & 52 southwest of former oil water separator. 

Taken from the northwest side of Barnum Road. 

April 2010 
View to the northeast along the northwest side of Barnum Road. 

The former oil water separator was previously located to the left of the pine tree. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
Ongoing construction signage. 

April 2010 
View to the north form the south side of the retention basin located east of the Evergreen Solar Facility. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the southwest from the southwest corner of the retention basin. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
barnum_photolog.cdr 
06/29/10 CNL 
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APPENDIX B 

Shepley’s Hill Landfill 
(AOCs 4, 5, and 18) 
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GROUNDWATER ANALYTICAL RESULTS
 
(2005-2009)
 



   
 

 
 

 
 

  
  

   
   

   
 

  
   
   
   
   
   

 
   

 
   
   

 
    

 
   

   
 

   
   

 
   

  
 

  
  

  
   

 
   
   
    
   

 
   
   

Key for Tables
 

General Terms 

AP atmospheric pressure 

bgs below ground surface 
BOD5 biological oxygen demand 
BP barometric pressure 

CENAE U.S. Army Corps of Engineers (USACE), New England District 
CGI combustible gas indicator 
CH4 methane 
Co. Company 
CO carbon monoxide 
CO2 carbon dioxide 

DP Direct push soil gas survey point 

ECC Environmental Chemical Corporation 
EPH extractable petroleum hydrocarbons 

ft feet 

GEM Landtec GEM 500 (instrument) 
GP Temporary gas point at select downgradient monitoring well locations 

H2S hydrogen sulfide 
Hg mercury 

in inches 
ISTMX Industrial Scientific TMX412 (instrument) 

LEL Lower explosive limit 
LGP Landfill gas well point 
lpm liters per minute 
LTMMP Long-term Monitoring and Maintenance Plan 

MCP Massachusetts Contingency Plan 
µg/L Micrograms per liter 
mg/L Milligrams per liter 
µS/cm Microsiemens per centimeter 

NA Not analyzed 
No. number 

Page 1 of 2 



   
 

    
   

 
   

    
 

   
   

 
   

 
   

   
 

   
 

   
   

 
 

 
   
     
    

   
 

  
 

 

NOAA National Oceanic and Atmospheric Administration 
NS Not sampled 

O2 oxygen 
ORP Oxidation-reduction potential 

PID photoionization detector 
ppm parts per million 

ROD Record of Decision 

sec Second 
SHL Shepley Hill Landfill 

T	 temperature 

V Landfill gas vent 
VOC volatile organic compounds 

Data Qualifiers 

J	 Estimated detection 
U	 Not detected (at associated reporting limit) 
UJ	 Not detected; reporting limit is an estimate 
R	 Rejected due to serious deficiencies in associated QC.  The presence or 

absence of the analyte cannot be verified. 
EJ	 Detected result reported at a concentration above the calibrated range of 

the instrument and is considered an estimate. 
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Groundwater Analytical Results -  June 6-7, 2005 Sampling Event

2005 Groundwater Analytical Results

Shepley's Hill Landfill 
Devens, Massachusetts 

(Sheet 1 of 1) 

Well No. SHL-11 
µg/L 

SHL-11-QA 
µg/L RPDPARAMETERS CLEANUP 

LEVEL (1) 
µg/L 

VOLATILES (8260B) 
1,1-Dichloroethane 70 (4) 5.0 U 2.0 U N/A 
1,2-Dichlorobenzene 600 5.0 U 2.0 U N/A 
1,2-Dichloroethane 5 5.0 U 5.0 U N/A 
1,2-Dichloroethene (total) 70 (2) 1.4 J 1.2 J 15 
1,3-Dichlorobenzene 600 (2) 5.0 U 2.0 U N/A 
1,4-Dichlorobenzene 5 5.0 U 1.6 J N/A 
2-Butanone - 5.0 U 10 U N/A 
4-Methyl-2-Pentanone - 5.0 U 10 U N/A 
Acetone 3,000 (4) 5.0 U 10 U N/A 
Benzene 5 (2) 1.5 J 1.4 7 
Methyl-t-Butyl Ether 70 (4) 5.0 U 2.0 U N/A 
Xylenes 10,000 (2) 5.0 U 2.0 U N/A 
METALS (6010B or as noted) 
Aluminum 6,870 88 U 480 N/A 
Arsenic 50 524 527 1 
Barium 2,000 (2) 78.5 B 67 U 16 
Cadmium 5 (2) 0.6 U 5.0 U N/A 
Chromium 100 1.2 U 10.0 U N/A 
Copper 1,300 (3) 6.6 B 4.82 J 31 
Iron 9,100 59400 57000 4 
Lead 15 4.8 1.1 J 125 
Manganese 1,715 2380 2410 1 
Mercury (7470A) 2 (2) 0.1 U 0.2 U N/A 
Nickel 100 3 U 4.94 J N/A 
Selenium 50 (2) 3.8 U 5.0 U N/A 
Silver 40 (4) 1.8 U 2.36 J N/A 
Sodium 20,000 21600 21100 2 
Zinc 2,000 (4) 5 B 27.4 138 
GENERAL CHEMISTRY 
Alkalinity as CaCO3 - 201,000 170,000 17 
Biochemical Oxygen Demand5 - 1,400 2,000 U N/A 
Chloride - 23,900 25,000 4 
Chemical Oxygen Demand - 20,000 U 16,000 J N/A 
Cyanide (Total) 200 (2) 10 U 5.0 J N/A 
Hardness as CaCO3 - 127,000 123,000 3 
Nitrate as Nitrogen 10,000 (2) 420 U 51 J N/A 
Sulfate 500,000 (2) 880 U 730 J N/A 
Total Dissolved Solids - 585,000* 380,000 42 
Total Suspended Solids - 33,100 21,000 45 
Total Organic Carbon - 3,600 3,600 0 

Notes:
 Shaded areas with bold numbers indicate cleanup level exceedance -
B = value within 5 times of the greater amount detected in the equipment or preparation blank samples

 B (inorganics)= value below PQL but above IDL
 J = estimated value
 U = Below laboratory RL
 * = duplicate analysis Relative Percent Difference outside acceptance limits


 N/A = not applicable
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2006 Groundwater Analytical Results

LTMMP - June, 2006 Sampling Event 
Shepley's Hill Landfill 

Devens, Massachusetts 
Analaytical 

Parameter 

Units MCL or ROD 

Standard 

Sample ID 
SHL-03 SHL-4 SHL-5 SHM96-5B SHM96-5C SHL-9 SHL-10 SHM96-10C SHL-11 SHL-19 SHL-20 SHL-22 SHM96-22B SHM93-22C1 

Alkalinity, Total 
mg 

CaCO3/L 7 43 35 310 370 62 10 180 190 68 250 380 290 72 
Solids, Total Dissolved ug/L 35,000 63,000 28,000 370,000 440,000 89,000 36,000 280,000 270,000 120,000 310,000 450,000 300,000 140,000 
Solids, Total Suspended ug/L 37,000 5,000 U 5,000 U 35,000 120,000 5,000 U 25,000 6,900 59,000 160,000 5,800 5,000 U 94,000 28,000 
Cyanide, Total ug/L 30  5  U  5  U  5  U  5  U  5  U  5  U  5  U  5  U  5  U  5  U  10  5  U  5  U  5  U  
Chloride ug/L 1,000 U 1,400 1,600 21,000 43,000 5,000 1,000 U 20,000 22,000 1,200 23,000 29,000 22,000 13,000 
Nitrogen, Nitrate ug/L 110 100 U 100 U 100 U 110 100 U 180 100 U 180 140 100 U 100 U 100 U 180 
Sulfate ug/L 10,000 U 10,000 U 20,000 10,000 U 10,000 U 10,000 U 10,000 U 22,000 10,000 U 14,000 10,000 U 10,000 U 10,000 U 10,000 U 
Chemical Oxygen Demand ug/L 20,000 U 20,000 U 20,000 U 31,000 95,000 22,000 20,000 U 20,000 U 36,000 20,000 U 20,000 U 20,000 U 31,000 20,000 U 
BOD, 5 day ug/L 2,000 U 2,000 U 2,000 U 2,000 U 5,000 2,000 U 2,000 U 2,000 U 3,500 2,000 U 2,000 U 2,000 U 4,100 2,000 U 
Total Organic Carbon ug/L 500 U 1,300 6,600 4,000 8,600 7,200 500 U 740 3,800 1,400 3,000 3,700 4,900 4,400 
Hardness ug/L 9,700 34,000 40,000 240,000 260,000 66,000 12,000 200,000 130,000 66,000 190,000 32,000 200,000 120,000 

Total Metals by MCP 6000/7000 series 
Aluminum, Total ug/L 6,870 490 100 U 190 100 U 100 U 100 100 U 100 U 100 U 100 U 100 U 100 U 100 U 120 
Arsenic, Total ug/L 10 5 U 5 U 6 2,760 51 21 5 U 12 700 1,790 346 167 3,440 17 
Barium, Total ug/L 200 10 U 20 10 U 40 60 10 10 U 10 U 70 30 100 10 70 120 
Cadmium, Total ug/L 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
Chromium, Total ug/L 100 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Copper, Total ug/L 10,000 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Iron, Total ug/L 9,100 640 210 2,900 27,000 89,000 7,500 50 U 50 U 61,000 100,000 6,900 670 67,000 650 
Lead, Total ug/L 15 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Manganese, Total ug/L 1715 20 400 490 8,500 4,900 380 10 U 40 2,200 2,400 6,700 2,900 2,100 110 
Mercury, Total ug/L 2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Nickel, Total ug/L 100 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 
Selenium, Total ug/L 50 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Silver, Total ug/L 7 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 
Sodium, Total ug/L 20,000 2,000 U 4,600 2,900 28,000 38,000 2,900 2,000 U 9,000 24,000 2,800 30,000 39,000 29,000 10,000 
Zinc, Total ug/L 900 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 100 50 U 50 U 50 U 50 U 

Volatile Organics by MCP 8260B 
1,1-Dichloroethane ug/L 70 0.75 U 0.75 U 0.75 U 1 0.92 0.0005 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 1.2 1.2 0.75 U 
Benzene ug/L 5 0.5 U 0.5 U 0.5 U 0.78 1.4 0.5 U 0.5 U 0.5 U 1.5 0.5 U 0.74 0.5 U 1.2 1.5 
Chlorobenzene ug/L 100 0.5 U 0.5 U 0.5 U 0.98 2 0.5 U 0.5 U 0.5 U 0.57 0.5 U 0.5 U 0.56 0.98 0.5 U 
Chloroethane ug/L 1 1 U 1 U 1 U 1.9 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.8 1.8 1 U 
cis-1,2-Dichloroethene ug/L 70 0.5 U 0.5 U 0.5 U 2.4 2.5 0.5 U 0.5 U 0.5 U 1.7 0.5 U 0.81 2 2.5 0.5 U 
Ethyl ether ug/L 1000 2.5 U 2.5 U 2.5 U 16 17 2.5 U 2.5 U 3.8 16 2.5 U 0.011 18 16 2.5 U 
Tetrahydrofuran ug/L 5000 10 U 10 U 10 U 10 U 150 10 U 10 U 10 U 10 U 10 U 10 U 11 10 U 190 
Toluene ug/L 1000 10 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 10 U 10 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U >100 
Field Readings SHL-03 SHL-4 SHL-5 SHM96-5B SHM96-5C SHL-9 SHL-10 SHM96-10C SHL-11 SHL-19 SHL-20 SHL-22 SHM96-22B SHM93-22C1 

pH n/a 6.6 6.4 5.8 6.57 6.55 6.46 6.8 7.0 6.4 6.2 6.5 6.5 6.53 7.5 
Specific Conductivity (uS/cm) n/a 0.02 0.07 0.09 0.52 0.77 0.12 0.03 0.36 0.39 0.14 0.39 0.57 0.56 0.51 
Dissolved Oxygen (mg/L) n/a 11.01 0.14 0.19 0.17 0.15 0.23 10.95 0.63 0.48 0.97 0.25 0.13 0.12 0.13 
Oxidation Reduction Potentia (mV) n/a 133.1 61.0 36.0 -75.7 -104.8 -37.6 156.9 155.7 -51.7 23.4 -30.2 -52.9 -111.7 -138.4 
NOTES: 1. Water table did not stabilize 
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2006 Groundwater Analytical Results

LTMMP - December, 2006 Sampling Event 
Shepley's Hill Landfill 

Devens, Massachusetts 
Analaytical 

Parameter 
Units MCL or ROD 

Standard 
Sample ID 

SHL-3 SHL-4 SHL-5 SHM965-B SHM96-5C SHL-9 SHL-10 SHM93-10C SHL-11 SHL-19 SHL-20 SHL-22 SHM96-22B SHM93-22C 
Alkalinity, Total mg CaCO3/l 11 62 29 330 370 84 16 190 240 89 250 390 310 330 
Solids, Total Dissolved ug/l 25,000 85,000 81,000 380,000 410,000 160,000 20,000 280,000 290,000 130,000 320,000 470,000 350,000 450,000 
Solids, Total Suspended ug/l 5,900 5,000 U 5,000 U 19,000 19,000 5,000 U 5,000 U 9,300 32,000 22,000 8,700 5,000 U 63,000 20,000 

Anions by Ion Chromatography 
Chloride ug/l 500 U 5,400 1,000 19,000 39,000 6,000 500 U 22,000 24,000 1,300 25,000 26,000 22,000 42,000 
Nitrogen, Nitrate ug/l 210 410 50 U 230 200 100 U 760 100 U 120 110 100 U 100 U 250 50 U 
Sulfate ug/l 2,600 4,000 5,000 4,700 2,700 8,600 2,400 21,000 1,500 15,000 15,000 5,600 3,500 20,000 
Cyanide, Total ug/l 200 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 120 5 U 9 5 U 5 U 5 U 
Chemical Oxygen Demand ug/l 20,000 U 20,000 U 20,000 U 29,000 31,000 24,000 20,000 U 20,000 U 24,000 20,000 U 20,000 22,000 31,000 20,000 U 
BOD, 5 day ug/l 2,000 U 2,000 U 2,000 R 2,000 R 3,200 J 2,000 R 2,000 R 2,000 U 6,900 2,000 U 2,000 U 2,000 R 4,200 R 2,000 U 
Total Organic Carbon ug/l 500 U 1,400 6,300 3,700 6,300 7,700 500 U 690 3,800 980 2,400 3,400 4,700 2,300 
Hardness ug/l 12,000 55,000 31,000 240,000 260,000 79,000 18,000 190,000 130,000 74,000 190,000 320,000 200,000 330,000 

Total Metals by MCP 6000/7000 series 
Aluminum, Total ug/l 6,870 100 U 100 U 190 100 U 100 U 100 U 100 U 160 100 U 100 U 100 U 100 U 100 U 100 U 
Arsenic, Total ug/l 10 5 U 5 U 8 2,980 24 51 5 U 10 668 142 361 115 3,100 73 
Barium, Total ug/l 200 10 U 30 10 U 50 64 16 10 U 10 U 79 21 109 12 76 93 
Cadmium, Total ug/l 5 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 
Chromium, Total ug/l 100 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Copper, Total ug/l 10,000 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Iron, Total ug/l 9,100 50 U 160 2,200 31,000 28,000 11,000 50 U 210 58,000 13,000 7,200 540 74,000 2,700 
Lead, Total ug/l 15 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Manganese ug/l 1715 10 U 198 372 9,460 5,420 580 10 U 70 2,620 1,320 6,370 3,520 2,070 702 
Mercury, Total ug/l 2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Nickel, Total ug/l 100 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 
Selenium, Total ug/l 50 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Silver, Total ug/l 7 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 
Sodium, Total ug/l 20,000 2,000 U 4,300 2,000 U 28,000 36,000 3,700 2,000 U 8,900 25,000 2,000 U 29,000 39,000 30,000 24,000 
Zinc, Total ug/l 900 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 

Volatile Organics by MCP 8260B 
1,1-Dichloroethane ug/l 70 0.75 U 0.75 U 0.75 U 0.88 0.92 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 1.1 1.2 1.5 
Benzene ug/l 5 0.5 U 0.5 U 0.5 U 0.63 0.5 U 0.5 U 0.5 U 0.5 U 1.5 0.5 U 0.5 U 0.5 U 1.1 0.5 U 
Chlorobenzene ug/l 100 0.5 U 0.5 U 0.5 U 0.8 1.7 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.9 0.5 U 
cis-1,2-Dichloroethene ug/l 70 0.5 U 0.5 U 0.5 U 2.1 2.2 0.5 U 0.5 U 0.5 U 1.4 0.5 U 0.68 2 2.3 1.5 
Ethyl ether ug/l 2.5 U 2.7 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 6.1 14 2.5 U 9.7 18 17 20 
Methyl tert butyl ether ug/l 70 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 
Tetrahydrofuran ug/l 10 U 10 U 10 U 10 U 20 10 U 10 U 10 U 10 U 10 U 10 U 37 10 U 10 U 
Field Readings SHL-03 SHL-4 SHL-5 SHM96-5B SHM96-5C SHL-9 SHL-10 SHM96-10C SHL-11 SHL-19 SHL-20 SHL-22 SHM96-22B SHM93-22C1 

pH 6.8 5.6 6.3 7.0 6.9 6.8 6.5 7.5 6.4 6.3 6.5 6.9 6.9 7.5 
Specific Conductivity (uS/cm) 0.02 0.20 0.11 0.75 0.96 0.23 0.04 0.43 0.59 0.25 0.53 0.76 0.76 0.75 
Dissolved Oxygen (mg/L) 9.53 -- 1.83 1.56 1.74 0.68 9.93 0.43 3.30 0.29 0.28 0.70 0.10 2.50 
Oxidation Reduction Potential (mV) 121.0 74.0 -136.8 -77.4 -81.6 -18.2 175.0 28.0 -74.0 2.0 -38.0 -47.6 -22.6 -162.0 
NOTES: 1. Water table did not stabilize 
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2007 Groundwater Analytical Results

 Shepley's Hill Landfill
 Devens, Massachusetts 

Analaytical 
Parameter Units 

MCL or ROD 
Standard 

Sample ID 
N-5, P-1 
Oct-2007 

N-5, P-2 
Oct-2007 

SHL-4 
Oct-2007 

SHL-5 
May-2007 

SHL-5 
Oct-2007 

SHL-8D 
Apr-2007 

SHL-8D 
Oct-2007 

SHL-8S 
Apr-2007 

SHL-8S 
Oct-2007 

SHL-9 
Apr-2007 

SHL-9 
Oct-2007 

SHL-10 
Oct-2007 

SHL-11 
Oct-2007 

SHL-13 
Oct-2007 

SHL-15 
Oct-2007 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

n/a 
n/a 
n/a 
n/a 
n/a 

10.00 
n/a 

9100.00 
n/a 

1715.00 
n/a 

20000.00 

280000 600000 130000 28000 39000 42000 55000 17000 17000 63000 84000 20000 230000 18000 60000 
17000 18000 19000 2600 1000 U 5100 11000 5600 6900 1000 U 3800 1000 U 21000 41000 9900 

310 250 79 J 100 U 110 590 230 100 U 80 J 690 91 J 280 220 100 U 520 
7700 1000 U 3000 1900 1600 6600 6900 800 J 1000 U 11000 5800 2300 4500 5600 19000 
110 320 2.2 1.9 3.2 0.2 U 0.2 U 

Total Met
0.2 U 

als by SW6010/SW6020 
1.2 14 1 0.2 U 31 0.2 U 1.2 

4856 28.1 7.5 6.2 16.2 3 U 11.8 3 U 22.6 26 34.1 0.59 J 686.5 1.6 42 
69000 140000 35000 8100 9400 13000 18000 3600 3600 22000 26000 5800 34000 6900 21000 
33000 68000 1800 2400 6300 29 J 22 J 22 J 80 7300 11000 45 J 48000 110 3400 
9800 15000 7000 1500 1700 1900 2600 640 660 1500 1700 790 5200 1500 2800 
6330 374 631 349 362 53 80 29 56 469 515 14 2320 503 570 
5900 20000 4900 1600 J 1900 J 870 J 970 J 1300 J 1300 J 1900 J 2500 830 J 9500 980 J 4900 

20000 23000 13000 1400 J 1400 J 5600 9100 5600 5900 2800 4100 1200 J 23000 24000 7600 

Field Readings Units 
MCL or ROD 
Standard 

N-5, P-1 
Oct-2007 

N-5, P-2 
Oct-2007 

SHL-4 
Oct-2007 

SHL-5 
May-2007 

SHL-5 
Oct-2007 

SHL-8D 
Apr-2007 

SHL-8D 
Oct-2007 

SHL-8S 
Apr-2007 

SHL-8S 
Oct-2007 

SHL-9 
Apr-2007 

SHL-9 
Oct-2007 

SHL-10 
Oct-2007 

SHL-11 
Oct-2007 

SHL-13 
Oct-2007 

SHL-15 
Oct-2007 

pH 
SPC 
DO 
ORP 
Temp 

pH Units 
ms/cm 
mg/l 
Millivolts 
DEG C 

n/a 
n/a 
n/a 
n/a 
n/a 

5.98 5.75 5.88 5.35 6.01 5.88 5.98 6.06 6.06 6.47 6.21 6.60 6.76 6.1 5.63 
0.638 1.271 0.24 0.07 0.11 0.171 0.133 0.09 0.059 0.26 0.16 0.07 0.39 0.175 0.158 
0.13 0.15 0.15 1.36 0.10 1.9 1.65 2.13 0.69 0.36 0.08 10.30 0.21 0.6 0.24 
-60 -41 16.40 411.00 8.00 169 138 158 130 -52.00 -62.00 37.00 -91.00 148.3 -2 

11.86 12.03 11.26 10.18 12.84 8.2 10.44 8.18 10.32 6.37 10.14 14.39 11.87 17.18 11.39 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2007 Groundwater Analytical Results


 Shepley's Hill Landfill

 Devens, Massachusetts
	

Analaytical 
Parameter Units 

MCL or ROD 
Standard 

SHL-19 
Oct-2007 

SHL-20 
Oct-2007 

SHL-21 
Apr-2007 

SHL-21 
Oct-2007 

SHL-22 
Apr-2007 

SHL-22 
Oct-2007 

S
SHL-23 
Apr-2007 

ample ID 
SHL-23 
Oct-2007 

SHM-05-39A 
Oct-2007 

SHM-05-39B 
Oct-2007 

SHM-05-40X 
Oct-2007 

SHM-05-41A 
Apr-2007 

SHM-05-41A 
Oct-2007 

SHM-05-41B 
Apr-2007 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 

88000 250000 20000 14000 380000 370000 3600 2000 U 180000 370000 240000 28000 30000 250000 
1000 U 21000 1000 U 1000 U 23000 24000 1000 U 1000 U 16000 57000 14000 4600 1000 U 8100 
140 110 100 U 92 J 100 U 200 410 210 140 210 1100 100 U 100 U 100 U 

13000 14000 10000 6600 5500 5700 5900 5900 3300 1900 1800 18000 13000 3300 
470 

885.1 

14 

336.2 

0.2 U 

3 U 

0.2 U 

0.81 J 

0.2 U 

98 

0.2 U 

55.1 

0.2 U 

3 U 
Total Metals 

1.1 

0.73 J 
by SW6010/SW6020 

190 

241.5 

110 

309.4 

260 

4445 

0.77 

30 

2.7 

24.9 

100 

1990ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10.00 
n/a 

9100.00 
n/a 

1715.00 
n/a 

20000.00 

24000 66000 7700 5100 97000 100000 2200 2800 29000 99000 50000 8600 8200 42000 
50000 7200 27 J 40 J 460 370 23 J 210 52000 10000 58000 4000 3400 74000 
3800 9300 740 580 13000 13000 200 250 3800 14000 7500 1700 1700 5100 
2700 6540 1.3 J 4.6 J 3420 4320 13 14 1250 5920 1330 487 356 1440 
3600 6100 1300 J 1000 J 5900 5400 900 J 990 J 8200 9300 7300 2200 J 1800 J 12000 
4200 28000 2800 2600 34000 34000 1300 J 1000 J 10000 47000 19000 4400 3400 12000 

Field Readings Units 
MCL or ROD 
Standard 

SHL-19 
Oct-2007 

SHL-20 
Oct-2007 

SHL-21 
Apr-2007 

SHL-21 
Oct-2007 

SHL-22 
Apr-2007 

SHL-22 
Oct-2007 

SHL-23 
Apr-2007 

SHL-23 
Oct-2007 

SHM-05-39A 
Oct-2007 

SHM-05-39B 
Oct-2007 

SHM-05-40X 
Oct-2007 

SHM-05-41A 
Apr-2007 

SHM-05-41A 
Oct-2007 

SHM-05-41B 
Apr-2007 

pH 
SPC 
DO 
ORP 
Temp 

pH Units 
ms/cm 
mg/l 
Millivolts 
DEG C 

n/a 
n/a 
n/a 
n/a 
n/a 

6.00 6.20 5.72 5.66 6.70 6.40 5.35 5.54 6.58 6.85 6.41 NS 7.2 NS 
0.19 0.42 0.104 0.061 1.11 0.54 0.058 0.044 0.342 0.892 0.473 NS 0.079 NS 
0.29 0.12 9.2 9.86 0.19 0.11 11.11 11.03 0.1 0.12 0.12 NS 0.12 NS 

-43.90 -60.80 179 46 -51.00 -65.00 234 182 5.2 -90 70.4 NS -12.6 NS 
11.39 11.75 11.76 14.1 7.73 10.75 11.33 11.79 10.88 12.66 11.72 NS 10.22 NS 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2007 Groundwater Analytical Results


 Shepley's Hill Landfill

 Devens, Massachusetts
	

Analaytical 
Parameter Units 

MCL or ROD 
Standard 

SHM-05-41B 
Oct-2007 

SHM-05-41C 
Apr-2007 

SHM-05-41C 
Oct-2007 

SHM-05-42A 
Apr-2007 

SHM-05-42A 
Oct-2007 

SHM-05-42B 
Apr-2007 

Sample ID 
SHM-05-42B 
Oct-2007 

SHM-93-10C 
Oct-2007 

SHM-93-10D 
Oct-2007 

SHM-93-22C 
Apr-2007 

SHM-93-22C 
Oct-2007 

SHM-96-5B 
Apr-2007 

SHM-96-5B 
Oct-2007 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 

340000 340000 340000 14000 16000 350000 460000 180000 84000 310000 280000 330000 320000 
11000 34000 37000 1000 U 1000 U 30000 44000 23000 26000 42000 45000 18000 21000 

120 100 U 100 U 100 U 100 U 100 U 100 U 250 70 J 100 U 38 J 100 U 280 
1000 U 3600 1000 U 7600 6600 3400 130 J 20000 19000 21000 13000 4300 4500 
170 

2591 

100 

627 

140 

684.5 

1 

3 U 

0.91 

1.01 J 

110 

249 
Total M

230 

304.4 
etals by SW6010

0.91 

9.8 
/SW6020 

65 

10.3 

38 

76 

21 

72.5 

30 

2030 

9 

750ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10.00 
n/a 

9100.00 
n/a 

1715.00 
n/a 

20000.00 

48000 90000 97000 5000 5600 59000 77000 72000 44000 97000 89000 70000 81000 
100000 18000 18000 120 180 75000 94000 140 1900 2500 1700 22000 5000 

6000 12000 13000 1000 1200 9600 12000 4000 1200 15000 15000 11000 12000 
1770 2960 3260 24 8.1 J 1330 1700 67 24 604 494 9060 11400 

12000 4500 4200 1700 J 1900 J 20000 20000 5200 5900 5100 4800 10000 9200 
14000 35000 36000 990 J 1000 J 32000 39000 9200 8600 23000 25000 26000 28000 

Field Readings Units 
MCL or ROD 
Standard 

SHM-05-41B 
Oct-2007 

SHM-05-41C 
Apr-2007 

SHM-05-41C 
Oct-2007 

SHM-05-42A 
Apr-2007 

SHM-05-42A 
Oct-2007 

SHM-05-42B 
Apr-2007 

SHM-05-42B 
Oct-2007 

SHM-93-10C 
Oct-2007 

SHM-93-10D 
Oct-2007 

SHM-93-22C 
Apr-2007 

SHM-93-22C 
Oct-2007 

SHM-96-5B 
Apr-2007 

SHM-96-5B 
Oct-2007 

pH 
SPC 
DO 
ORP 
Temp 

pH Units 
ms/cm 
mg/l 
Millivolts 
DEG C 

n/a 
n/a 
n/a 
n/a 
n/a 

6.47 NS 7.46 NS 5.08 NS 6.09 7.46 NS 7.40 6.72 6.47 5.75 
0.527 NS 0.563 NS 0.046 NS 0.737 0.45 NS 1.05 0.67 0.94 0.69 

0.1 NS 0.14 NS 0.09 NS 0.09 0.35 NS 0.20 0.20 0.24 0.13 
3.5 NS -28.9 NS 78.6 NS 17.9 19.00 NS -188.00 -41.00 -82.00 22.00 

10.21 NS 10.17 NS 10.02 NS 10.34 12.47 NS 8.06 12.11 7.52 11.04 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2007 Groundwater Analytical Results

 Shepley's Hill Landfill
 Devens, Massachusetts 

Analaytical 
Parameter Units 

MCL or ROD 
Standard 

SHM-96-5C 
Apr-2007 

SHM-96-5C 
Oct-2007 

SHM-96-22B 
Apr-2007 

SHM-96-22B 
Oct-2007 

SHM-99-31A 
Oct-2007 

Samp
SHM-99-31B 
Oct-2007 

le ID 
SHM-99-31C 
Oct-2007 

SHM-99-32X 
Oct-2007 

SHP-01-36X 
Oct-2007 

SHP-01-37X 
Oct-2007 

SHP-01-38A 
Oct-2007 

SHP-99-29X 
Oct-2007 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 

350000 360000 310000 320000 46000 200000 390000 300000 29000 41000 190000 120000 
37000 32000 26000 20000 19000 16000 34000 35000 44000 49000 32000 1000 U 

130 130 100 U 180 130 190 120 130 110 120 270 240 
4400 2800 5400 3200 6900 2200 1200 3400 7600 1100 12000 4900 

96 

47 

180 

61.1 

240 

2800 

390 

1978 

2.1 

22.7 

7.6 130 

85.5 
Total Metals by

292.1 
SW6010/SW6020 

180 

206.2 

0.2 U 

16.7 

0.2 U 

26.6 

35 

781.4 

7 

2953ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10.00 
n/a 

9100.00 
n/a 

1715.00 
n/a 

20000.00 

69000 69000 61000 61000 12000 44000 86000 78000 8900 10000 32000 11000 
56000 60000 78000 55000 12000 28000 44000 60000 6900 8200 37000 44000 
8600 11000 11000 10000 800 5100 13000 11000 1700 1600 5400 990 
3270 3980 1410 3200 798 1210 4050 3480 309 588 848 10400 

16000 13000 17000 12000 680 J 6800 16000 12000 1500 J 2200 J 12000 530 J 
29000 30000 28000 27000 13000 16000 38000 34000 25000 28000 24000 2600 

Field Readings Units 
MCL or ROD 
Standard 

SHM-96-5C 
Apr-2007 

SHM-96-5C 
Oct-2007 

SHM-96-22B 
Apr-2007 

SHM-96-22B 
Oct-2007 

SHM-99-31A 
Oct-2007 

SHM-99-31B 
Oct-2007 

SHM-99-31C 
Oct-2007 

SHM-99-32X 
Oct-2007 

SHP-01-36X 
Oct-2007 

SHP-01-37X 
Oct-2007 

SHP-01-38A 
Oct-2007 

SHP-99-29X 
Oct-2007 

pH 
SPC 
DO 
ORP 
Temp 

pH Units 
ms/cm 
mg/l 
Millivolts 
DEG C 

n/a 
n/a 
n/a 
n/a 
n/a 

6.39 5.85 6.63 6.35 5.75 6.15 6.12 6.41 5.85 6.12 6.19 4.82 
1.16 0.85 1.24 0.51 0.148 0.492 0.626 0.874 0.196 0.218 0.386 0.21 
0.13 0.10 0.15 0.11 0.2 0.13 0.1 0.14 0.17 0.12 0.12 0.21 

-102.00 -54.00 -141.00 -113.00 59.5 -44 30.2 -89 -13 -41.3 -82.9 155.20 
7.63 10.39 7.10 9.84 13.21 10.1 10.53 10.18 17.24 16.73 12.46 12.44 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2008 Groundwater Analytical Results 
Shepley's Hill Landfill 
Devens, Massachusetts 

Analaytical 
Parameter Units 

MCL or 
ROD 

Standard 

Sample ID 
N-5, P-1 
Oct-2008 

N-5, P-2 
Oct-2008 

SHL-10 
Oct-2008 

SHL-11 
Oct-2008 

SHL-13 
Oct-2008 

SHL-15 
Oct-2008 

SHL-19 
Oct-2008 

SHL-20 
Oct-2008 

SHL-21 
Apr-2008 

SHL-21 
Oct-2008 

SHL-22 
Apr-2008 

SHL-22 
Oct-2008 

SHL-23 
Apr-2008 

SHL-23 
Oct-2008 

SHL-4 
Oct-2008 

SHL-5 
Apr-2008 

SHL-5 
Oct-2008 

SHL-8D 
Apr-2008 

SHL-8D 
Oct-2008 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

300000 650000 21000 220000 19000 78000 64000 150000 17000 19000 J 370000 370000 2000 U 4000 31000 25000 30000 51000 41000 
22000 15000 1000 15000 47000 1000 2200 21000 2200 1800 24000 21000 1100 1700 2600 1400 530 11000 9600 

100 UJ 500 UJ 520 200 J 100 U 100 UJ 100 U 2400 100 100 UJ 55 J 100 U 360 330 100 U 56 J 100 UJ 270 100 U 
9200 1000 U 3900 540 J 4600 9900 14000 5900 9500 7100 5100 5600 4500 5100 2800 7600 3400 7300 8000 

44 230 0.2 U 150 0.2 U 2.7 70 14 0.2 U 2.5 J 3.2 4.9 0.57 1 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Dissolved Metals by SW6010/SW6020 

ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

NS NS NS NS NS NS 28 NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS 17000 NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS 10000 NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS 3100 NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS 2230 NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS 3200 NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS 3100 NS NS NS NS NS NS NS NS NS NS NS NS 

Total Metals by SW6010/SW6020 
ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

1748 26.8 1 UJ 663.5 3.3 75 173.6 7.9 1.1 1 U 106.2 81 0.19 J 1 UJ 2.3 4.1 4.9 0.5 U 1 UJ 
79000 140000 7500 34000 6100 26000 17000 42000 6600 6900 J 100000 100000 2000 2500 6500 8900 8600 17000 14000 
11000 66000 50 52000 230 2900 18000 1800 50 U 140 630 660 50 U 60 100 1200 1300 50 U 50 U 
11000 15000 1100 5000 1600 2300 3100 6900 610 640 13000 13000 190 220 1600 1600 1500 2400 1900 

5340 396 10 U 2220 314 1100 2160 548 1.3 J 10 U 4700 5210 17 14 21 311 272 1.9 J 10 U 
3500 17000 2500 U 8200 2500 U 3700 3200 7500 820 J 2500 U 6000 4500 640 J 2500 U 1900 J 1300 J 1600 J 840 J 2500 U 

19000 18000 2000 U 16000 28000 1600 J 2800 23000 1300 J 2800 31000 30000 590 J 1400 J 1300 J 930 J 1300 J 7100 7800 

Field Readings Units 

MCL or 
ROD 

Standard 
N-5, P-1 
Oct-2008 

N-5, P-2 
Oct-2008 

SHL-10 
Oct-2008 

SHL-11 
Oct-2008 

SHL-13 
Oct-2008 

SHL-15 
Oct-2008 

SHL-19 
Oct-2008 

SHL-20 
Oct-2008 

SHL-21 
Apr-2008 

SHL-21 
Oct-2008 

SHL-22 
Apr-2008 

SHL-22 
Oct-2008 

SHL-23 
Apr-2008 

SHL-23 
Oct-2008 

SHL-4 
Oct-2008 

SHL-5 
Apr-2008 

SHL-5 
Oct-2008 

SHL-8D 
Apr-2008 

SHL-8D 
Oct-2008 

DO 
ORP 
pH 
SPC 
Temp 
TURBIDITY 

mg/l 
Millivolts 
pH Units 
ms/cm 
DEG C 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

0.32 0.34 11.33 0.34 0.2 0.13 0.28 0.19 9.67 8.78 0.21 0.15 14.36 12.11 0.91 0.11 0.11 1.57 1.53 
-69.3 -53.4 95.1 -72.1 48.1 41.3 5.3 90.1 241 127 2 -21 248 184 201.3 73 17.7 233 225.6 
6.65 6.04 6.69 6.5 5.45 5.69 6.05 6.44 5.98 6.02 6.69 6.5 5.25 5.94 5.71 3.26 5.57 5.66 5.81 
0.46 0.993 0.068 0.451 0.147 0.14 0.149 0.301 0.225 0.066 0.767 0.736 0.032 0.041 0.053 0.251 0.098 0.313 0.084 

11.62 7.66 9.57 8.72 14.24 12.9 13.04 12.18 12.46 9.78 7.98 7.41 10.84 8.2 11.8 5.08 11.48 9.64 10.87 
6.01 0 3.09 19.2 0.61 1.4 60.5 13.2 NS 0.91 NS 0 1.42 0.51 1.04 NS 1.65 NS 0.21 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2008 Groundwater Analytical Results 
Shepley's Hill Landfill 
Devens, Massachusetts 

Analaytical 
Parameter Units 

MCL or 
ROD 

Standard 

Sample ID 
SHL-8S 
Apr-2008 

SHL-8S 
Oct-2008 

SHL-9 
Apr-2008 

SHL-9 
Oct-2008 

SHM-05-39A 
Oct-2008 

SHM-05-39B 
Oct-2008 

SHM-05-40X 
Oct-2008 

SHM-05-41A 
Apr-2008 

SHM-05-41A 
Oct-2008 

SHM-05-41B 
Apr-2008 

SHM-05-41B 
Oct-2008 

SHM-05-41C 
Apr-2008 

SHM-05-41C 
Oct-2008 

SHM-05-42A 
Apr-2008 

SHM-05-42A 
Oct-2008 

SHM-05-42B 
Apr-2008 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

18000 18000 61000 72000 220000 320000 260000 31000 28000 330000 240000 340000 340000 15000 16400 470000 
7000 7400 1600 6100 19000 90000 16000 6700 2100 21000 13000 100000 33000 1300 1200 45000 

150 100 UJ 57 J 100 U 130 J 180 48 J 61 J 65 J 250 J 1000 UJ 94 J 56 J 110 99 J 1000 U 
1100 1700 7400 7400 3200 3700 2400 11000 7600 1000 U 2900 1800 390 J 7000 6700 2800 

0.2 U 0.2 U 3.4 3 140 54 380 1.2 2.6 280 210 170 280 5.2 1.6 280 
Dissolved Metals by SW6010/SW6020 

ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

Total Metals by SW6010/SW6020 
ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

0.5 U 1 UJ 14.6 40.7 275.6 241.2 4920 26.9 18.7 2349 1910 662.2 789.3 2.5 1 U 266.2 
4300 4300 22000 24000 37000 91000 49000 8800 7000 48000 31000 95000 99000 5500 5400 75000 

50 U 50 U 3500 11000 60000 4000 65000 3500 1900 100000 68000 16000 19000 590 80 73000 
770 790 1600 1700 4800 13000 7400 1700 1400 6600 4400 13000 13000 1100 1100 12000 

12 14 426 452 1750 5320 1420 396 224 1780 1330 2960 3100 30 7.6 J 2530 
1200 J 2500 U 1800 J 2500 10000 7400 8000 2100 J 2400 J 15000 12000 6700 3400 1600 J 1800 J 20000 
5200 5900 2000 3200 11000 83000 19000 4400 3400 16000 15000 75000 35000 2000 U 1300 J 36000 

Field Readings Units 

MCL or 
ROD 

Standard 
SHL-8S 
Apr-2008 

SHL-8S 
Oct-2008 

SHL-9 
Apr-2008 

SHL-9 
Oct-2008 

SHM-05-39A 
Oct-2008 

SHM-05-39B 
Oct-2008 

SHM-05-40X 
Oct-2008 

SHM-05-41A 
Apr-2008 

SHM-05-41A 
Oct-2008 

SHM-05-41B 
Apr-2008 

SHM-05-41B 
Oct-2008 

SHM-05-41C 
Apr-2008 

SHM-05-41C 
Oct-2008 

SHM-05-42A 
Apr-2008 

SHM-05-42A 
Oct-2008 

SHM-05-42B 
Apr-2008 

DO 
ORP 
pH 
SPC 
Temp 
TURBIDITY 

mg/l 
Millivolts 
pH Units 
ms/cm 
DEG C 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

2.03 1.07 0.27 1.1 0.2 0.25 0.22 0.55 0.27 0.38 0.12 0.18 0.12 5.36 3.65 0.2 
158 234.5 -12 -46 -76.1 -70.9 -104.2 35 10.8 -76 -89 -110 -149.5 230 179.6 -59 

6.11 5.67 6.48 6.43 6.38 6.86 6.58 6.33 6.73 6.36 5.52 6.9 7.42 5.02 6.1 5.78 
0.227 0.04 0.159 0.205 0.492 0.879 0.549 0.116 0.052 0.787 0.367 0.986 0.491 0.211 0.033 1.112 

8.85 10.4 7.28 8.85 7.58 9.82 7.91 9.76 10.47 9.77 11.49 9.6 10.81 9.77 10.13 10.06 
NS 0.63 NS NS 1.19 7.81 14.3 NS 1.96 NS 2.56 NS 4.7 NS 0.64 NS 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2008 Groundwater Analytical Results 
Shepley's Hill Landfill 
Devens, Massachusetts 

Analaytical 
Parameter Units 

MCL or 
ROD 

Standard 

Sample ID 
SHM-05-42B 
Oct-2008 

SHM-93-10C 
Oct-2008 

SHM-93-10D 
Oct-2008 

SHM-93-22C 
Apr-2008 

SHM-93-22C 
Oct-2008 

SHM-96-22B 
Apr-2008 

SHM-96-22B 
Oct-2008 

SHM-96-5B 
Apr-2008 

SHM-96-5B 
Oct-2008 

SHM-96-5C 
Apr-2008 

SHM-96-5C 
Oct-2008 

SHM-99-31A 
Oct-2008 

SHM-99-31B 
Oct-2008 

SHM-99-31C 
Oct-2008 

SHM-99-32X 
Oct-2008 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

350000 170000 61000 180000 110000 320000 320000 330000 320000 330000 310000 47000 140000 360000 360000 
33000 24000 26000 25000 13000 29000 18000 22000 19000 28000 21000 16000 9200 32000 37000 

110 J 100 UJ 100 UJ 78 J 290 100 U 1000 UJ 100 U 100 U 500 U 100 UJ 100 U 500 U 40 J 500 U 
4600 19000 18000 9100 8600 3400 3400 4100 4800 620 J 1700 4300 3800 1800 5600 

270 0.8 130 3.9 4.2 400 260 90 12 67 31 0.87 6.2 310 300 
Dissolved Metals by SW6010/SW6020 

ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

Total Metals by SW6010/SW6020 
ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

256 10.1 23.4 29.4 17.7 1721 1374 1597 747.8 54.7 51.8 16.2 79.5 260.3 203.9 
64000 72000 82000 58000 36000 70000 71000 73000 82000 66000 65000 13000 30000 85000 92000 
68000 60 17000 1000 640 72000 54000 18000 5300 25000 21000 8400 19000 36000 37000 
10000 4100 660 8400 5000 12000 11000 12000 13000 8600 8500 880 3200 13000 14000 

2410 40 140 335 150 2310 4320 9240 10800 3490 3990 495 890 3880 4200 
15000 4800 5000 4700 4300 14000 9500 10000 8500 14000 11000 2500 U 4600 10000 7000 
29000 8400 7700 13000 10000 27000 24000 22000 26000 27000 26000 11000 11000 33000 35000 

Field Readings Units 

MCL or 
ROD 

Standard 
SHM-05-42B 
Oct-2008 

SHM-93-10C 
Oct-2008 

SHM-93-10D 
Oct-2008 

SHM-93-22C 
Apr-2008 

SHM-93-22C 
Oct-2008 

SHM-96-22B 
Apr-2008 

SHM-96-22B 
Oct-2008 

SHM-96-5B 
Apr-2008 

SHM-96-5B 
Oct-2008 

SHM-96-5C 
Apr-2008 

SHM-96-5C 
Oct-2008 

SHM-99-31A 
Oct-2008 

SHM-99-31B 
Oct-2008 

SHM-99-31C 
Oct-2008 

SHM-99-32X 
Oct-2008 

DO 
ORP 
pH 
SPC 
Temp 
TURBIDITY 

mg/l 
Millivolts 
pH Units 
ms/cm 
DEG C 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

0.13 0.77 0.12 0.35 0.31 0.1 0.21 0.2 0.58 0.12 1.5 0.15 0.9 0.12 0.24 
-79 -12 -15.7 -142 -96.6 -96 -82.5 -11 6 -21 -57.7 28 -41.2 -90.8 -76.8 

6.67 7.27 11.35 7.53 7.87 6.64 6.47 5.52 6.21 5.24 6.21 5.8 6.48 6.59 6.44 
0.53 0.411 0.312 0.443 0.256 0.859 0.722 0.792 0.709 0.86 0.705 0.159 0.212 0.529 0.713 

10.31 8.67 8.99 8.44 7.75 7.01 7.41 9.78 9.64 9.49 7.51 10.67 10.91 10.79 6.98 
6.35 2.62 82.7 NS 5.16 NS 13 NS 1.02 NS 2.13 1.27 0.46 1.55 8.35 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2008 Groundwater Analytical Results 
Shepley's Hill Landfill 
Devens, Massachusetts 

Analaytical 
Parameter Units 

MCL or 
ROD 

Standard 

Sample ID 
SHP-01-36X 
Oct-2008 

SHP-01-37X 
Oct-2008 

SHP-01-38A 
Oct-2008 

SHP-99-29X 
Oct-2008 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

38000 38000 140000 J 100000 
39000 25000 28000 2900 

100 U 100 U 500 UJ 1000 UJ 
1000 U 3400 16000 5900 

0.2 U 0.2 U 33 9.9 
Dissolved Metals by SW6010/SW6020 

ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 

Total Metals by SW6010/SW6020 
ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

27.9 38.1 602.4 2106 
9600 7300 28000 9000 
5000 6800 26000 40000 
1800 1400 4300 890 

119 310 664 5370 
1800 J 1300 J 9200 2500 U 

23000 19000 16000 2300 

Field Readings Units 

MCL or 
ROD 

Standard 
SHP-01-36X 
Oct-2008 

SHP-01-37X 
Oct-2008 

SHP-01-38A 
Oct-2008 

SHP-99-29X 
Oct-2008 

DO 
ORP 
pH 
SPC 
Temp 
TURBIDITY 

mg/l 
Millivolts 
pH Units 
ms/cm 
DEG C 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

0.16 0.12 0.15 0.22 
-38.7 -54.2 -60.9 14.6 
6.37 6.51 6.3 5.3 

0.219 0.175 0.418 0.226 
17.37 15.59 12.96 11.77 

0.31 0.09 0.04 4.4 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2009 Groundwater Analytical Results 
Shepley's Hill Landfill 
Devens, Massachusetts 

Analaytical 
Parameter Units 

MCL or 
ROD 

Standard 

Sample ID 
N-5, P-1 
Oct-2009 

N-5, P-2 
Oct-2009 

SHL-11 Oct-
2009 

SHL-13 Oct-
2009 

SHL-15 Oct-
2009 

SHL-19 Oct-
2009 

SHL-20 Oct-
2009 

SHL-21 Apr-
2009 

SHL-22 Apr-
2009 

SHL-22 Oct-
2009 

SHL-23 Apr-
2009 

SHL-4 Oct-
2009 

SHL-5 Apr-
2009 

SHL-5 Oct-
2009 

SHL-8D Apr 
2009 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

300000 680000 240000 21000 67000 82000 150000 21000 380000 380000 4600 76000 21000 42000 52000 
18000 14000 20000 54000 13000 1800 20000 1700 20000 22000 1200 21000 6900 1100 12000 

120 160 150 100 U 640 80 J 1400 100 U 100 U 100 U 640 39 J 28 J 100 210 
1000 U 1000 U 3700 5200 17000 14000 7000 8300 5200 6000 4700 1000 U 1400 650 J 6600 

59 180 160 0.2 U 0.2 U 36 7.4 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Dissolved Metals by SW6010/SW6020 

ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

NS NS NS NS NS 38.8 NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS 20000 NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS 12000 NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS 3400 NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS 1960 NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS 3000 NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS 3800 NS NS NS NS NS NS NS NS NS 

Total Metals by SW6010/SW6020 
ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

4429 30.5 709.1 0.5 U 26.7 136.9 23.8 1.2 98.7 48.3 0.5 U 15.1 3.6 12.3 0.5 U 
100 U 150000 34000 8800 25000 20000 39000 8000 98000 110000 2500 26000 8300 11000 18000 
50 U 70000 58000 50 U 2600 17000 2600 50 U 400 360 50 U 1700 1300 2700 200 

9300 14000 4700 1900 3300 3200 5800 820 12000 14000 310 4800 1500 1800 2400 
6670 438 2690 358 367 2040 830 10 U 5270 6490 J 10 U 279 281 415 10 U 
5200 16000 8300 2500 U 5200 3100 7500 1000 J 5000 5700 J 2500 U 4200 1300 J 2500 U 980 J 
2000 U 18000 18000 27000 7600 3300 21000 3500 28000 28000 1600 J 5100 1700 J 3600 8900 

Field Readings Units 

MCL or 
ROD 

Standard 
N-5, P-1 
Oct-2009 

N-5, P-2 
Oct-2009 

SHL-11 Oct-
2009 

SHL-13 Oct-
2009 

SHL-15 Oct-
2009 

SHL-19 Oct-
2009 

SHL-20 Oct-
2009 

SHL-21 Apr-
2009 

SHL-22 Apr-
2009 

SHL-22 Oct-
2009 

SHL-23 Apr-
2009 

SHL-4 Oct-
2009 

SHL-5 Apr-
2009 

SHL-5 Oct-
2009 

SHL-8D Apr 
2009 

DO 
ORP 
pH 
SPC 
Temp 
TURBIDITY 

mg/l 
Millivolts 
pH Units 
ms/cm 
DEG C 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

0.56 1.58 0.65 2.2 0.64 0.39 0.3 7.54 0.44 0.74 11.74 0.7 0.45 0.9 0.95 
-82 -66 -85 78 -41 3 67 177 30 -33 248.8 49 44.6 -84 64.4 

6.47 6.25 6.37 5.76 5.92 5.92 6.3 5.99 5.7 6.62 5.13 5.59 5.41 5.61 6.02 
-634 1.289 0.552 0.206 0.22 0.197 0.358 0.071 0.758 0.743 0.024 0.219 0.078 0.09 0.167 

11.63 11.85 12.83 13.63 11.77 12.2 11.95 12.49 9.99 10.38 11.73 12.7 7.55 12.88 10.01 
2.37 2.26 4.47 0 2.4 45 29 0 0.22 1.03 0 0 0.58 1.41 0.18 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2009 Groundwater Analytical Results 
Shepley's Hill Landfill 
Devens, Massachusetts 

Analaytical 
Parameter Units 

MCL or 
ROD 

Standard 

Sample ID 
SHL-8D Oct-

2009 
SHL-8S Apr 

2009 
SHL-8S Oct-

2009 
SHL-9 Apr-

2009 
SHL-9 Oct-

2009 
SHM-05-39A 
Oct-2009 

SHM-05-39B 
Oct-2009 

SHM-05-40X 
Oct-2009 

SHM-05-41A 
Apr-2009 

SHM-05-41A 
Oct-2009 

SHM-05-41B 
Apr-2009 

SHM-05-41B 
Oct-2009 

SHM-05-41C 
Apr-2009 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

33000 19000 19000 65000 81000 110000 370000 140000 27000 33000 110000 110000 350000 
9500 7000 8400 2200 15000 18000 66000 12000 2600 1700 4300 4400 30000 
100 U 140 100 U 100 U 500 U 30 J 190 130 500 U 110 1000 U 92 J 500 U 

8400 2100 3100 4100 7400 5000 2700 6300 9600 6000 9100 4400 1000 U 
0.2 U 0.2 U 0.2 U 6.8 0.2 U 64 25 110 0.2 U 0.2 U 190 100 270 

Dissolved Metals by SW6010/SW6020 
ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 

Total Metals by SW6010/SW6020 
ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

0.5 U 0.5 U 0.5 U 18.1 37.6 259.5 338.8 3833 22.1 16.3 1497 1464 895.3 
13000 5000 5600 20000 30000 22000 110000 30000 7400 9000 16000 16000 89000 

50 U 35 J 18 J 5100 11000 32000 5600 37000 2100 2200 36000 36000 18000 
1800 900 990 1700 2400 2600 17000 4500 1300 1600 2200 2400 11000 

5.3 J 10 U 10 J 420 555 914 6770 769 258 270 673 744 2640 
2500 U 1400 J 2500 U 1800 J 2400 J 2500 U 2500 U 2500 U 2200 J 2500 U 8100 2500 U 3600 
6900 6400 5500 3400 5000 8600 59000 15000 3500 2000 6800 10000 31000 

Field Readings Units 

MCL or 
ROD 

Standard 
SHL-8D Oct-

2009 
SHL-8S Apr 

2009 
SHL-8S Oct-

2009 
SHL-9 Apr-

2009 
SHL-9 Oct-

2009 
SHM-05-39A 
Oct-2009 

SHM-05-39B 
Oct-2009 

SHM-05-40X 
Oct-2009 

SHM-05-41A 
Apr-2009 

SHM-05-41A 
Oct-2009 

SHM-05-41B 
Apr-2009 

SHM-05-41B 
Oct-2009 

SHM-05-41C 
Apr-2009 

DO 
ORP 
pH 
SPC 
Temp 
TURBIDITY 

mg/l 
Millivolts 
pH Units 
ms/cm 
DEG C 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

2.63 2.37 1.45 0.32 0.33 0.46 0.56 0.4 0.71 0.22 0.39 0.59 0.35 
-17 117.1 41 -3 -98 -99 -83 -108 19 -26 -61.3 -80 -132 

6.09 5.98 5.78 5.77 6.51 6.5 6.89 6.72 6.4 6.15 6.47 6.62 6.76 
0.104 0.072 0.064 0.155 0.238 0.308 0.858 0.391 0.088 0.081 0.316 0.315 0.779 

9.8 9.73 9.9 8.35 10.97 11.11 13.57 10.96 10.01 9.8 9.8 9.84 10.71 
0 0.05 0 3.24 1.11 2.2 15.4 17 0.15 1.61 13.1 8 2.55 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2009 Groundwater Analytical Results 
Shepley's Hill Landfill 
Devens, Massachusetts 

Analaytical 
Parameter Units 

MCL or 
ROD 

Standard 

Sample ID 
SHM-05-41C 
Oct-2009 

SHM-05-42A 
Apr-2009 

SHM-05-42A 
Oct-2009 

SHM-05-42B 
Apr-2009 

SHM-05-42B 
Oct-2009 

SHM-93-22C 
Apr-2009 

SHM-93-22C 
Oct-2009 

SHM-93-22B 
Apr-2009 

SHM-93-22B 
Oct-2009 

SHM-96-5B 
Apr-2009 

SHM-96-5B 
Oct-2009 

SHM-96-5C 
Apr-2009 

SHM-96-5C 
Oct-2009 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

350000 15000 17000 340000 310000 110000 190000 350000 340000 330000 320000 260000 290000 
31000 1100 1600 29000 23000 14000 29000 22000 21000 19000 20000 23000 30000 

95 J 100 25 J 200 J 120 100 U 87 J 1000 U 240 J 1100 500 U 140 J 500 U 
200 J 6600 6500 4100 3900 7900 8200 3100 4500 4100 4600 2600 3400 
250 2.1 0.2 U 240 200 2 5.5 310 78 33 0.2 U 20 0.2 U 

Dissolved Metals by SW6010/SW6020 
ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS 

Total Metals by SW6010/SW6020 
ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

828.7 2 1 U 255.7 211.4 21.7 74.7 1128 832.3 1401 776.3 44.2 27.5 
96000 5600 5800 54000 57000 34000 59000 64000 78000 73000 81000 54000 J 65000 
19000 370 50 U 62000 48000 260 940 60000 43000 18000 6500 21000 J 18000 
13000 1000 1000 8900 8900 4600 9800 9600 13000 11000 13000 6700 J 8500 
2960 10 U 10 U 2090 2070 84 286 3580 6460 9810 11100 3250 J 4130 
2500 U 1500 J 1500 J 15000 11000 5200 2500 U 13000 11000 9700 10000 13000 J 14000 

34000 1600 J 1400 J 25000 24000 12000 21000 24000 24000 23000 25000 24000 25000 

Field Readings Units 

MCL or 
ROD 

Standard 
SHM-05-41C 
Oct-2009 

SHM-05-42A 
Apr-2009 

SHM-05-42A 
Oct-2009 

SHM-05-42B 
Apr-2009 

SHM-05-42B 
Oct-2009 

SHM-93-22C 
Apr-2009 

SHM-93-22C 
Oct-2009 

SHM-96-22B 
Apr-2009 

SHM-96-22B 
Oct-2009 

SHM-96-5B 
Apr-2009 

SHM-96-5B 
Oct-2009 

SHM-96-5C 
Apr-2009 

SHM-96-5C 
Oct-2009 

DO 
ORP 
pH 
SPC 
Temp 
TURBIDITY 

mg/l 
Millivolts 
pH Units 
ms/cm 
DEG C 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

0.38 6.02 0.18 0.77 1.13 0.63 0.42 0.51 0.87 0.44 1.14 0.73 1.27 
-130 164 68 -50.6 -77 129 -140 -81 -87 -25.9 -53 -34.1 -45 
7.14 5.59 5.42 5.89 6.43 5.65 7.33 5.97 6.54 5.78 6.42 6.06 6.26 

0.711 0.053 0.05 0.797 0.676 0.276 0.49 0.786 0.73 0.688 0.651 0.636 0.581 
10.09 10.8 9.7 10.69 10.11 11.44 11.3 8.96 9.89 10.22 10.44 9.48 10.9 
3.23 1.63 0 1.72 3 2.24 7.86 16.9 9.21 1.37 3.19 3.01 3 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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2009 Groundwater Analytical Results 
Shepley's Hill Landfill 
Devens, Massachusetts 

Analaytical 
Parameter Units 

MCL or 
ROD 

Standard 

Sample ID 
SHP-99-31A Oct 

2009 
SHP-99-31B 
Oct-2009 

SHP-99-31C 
Oct-2009 

SHX-99-32X Oct 
2009 

SHP-01-36X 
Oct-2009 

SHP-01-37X 
Oct-2009 

SHP-01-38A 
Oct-2009 

SHP-99-29X 
Oct-2009 

ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE 
NITRATE (AS N) 
SULFATE 
TURBIDITY 

ug/l 
ug/l 
ug/l 
ug/l 
NTU 

38000 100000 320000 360000 26000 51000 160000 73000 
25000 10000 29000 43000 48000 49000 34000 2000 

26 J 38 J 33 J 77 J 38 J 79 J 130 130 J 
15000 8300 3400 4900 5700 1000 U 13000 6100 

1.8 0.2 U 79 61 0.2 U 4.6 53 2 
Dissolved Metals by SW6010/SW6020 

ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS 

Total Metals by SW6010/SW6020 
ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

10 

9100 

1715 

20000 

20.4 56.7 223.5 196.8 18.7 35.1 663.7 1686 
9900 22000 78000 92000 9800 12000 32000 6200 
9600 14000 26000 31000 4600 15000 30000 29000 
950 J 2600 12000 14000 1600 2500 4100 560 
608 676 4020 8010 173 677 781 3690 

2500 U 2500 U 12000 2500 U 1500 J 1800 J 8700 2500 U 
10000 9000 32000 37000 27000 22000 20000 2000 

Field Readings Units 

MCL or 
ROD 

Standard 
SHM-99-31A 
Oct-2009 

SHM-99-31B 
Oct-2009 

SHM-99-31C 
Oct-2009 

SHM-99-32X 
Oct-2009 

SHP-01-36X 
Oct-2009 

SHP-01-37X 
Oct-2009 

SHP-01-38A 
Oct-2009 

SHP-99-29X 
Oct-2009 

DO 
ORP 
pH 
SPC 
Temp 
TURBIDITY 

mg/l 
Millivolts 
pH Units 
ms/cm 
DEG C 
NTU 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

0.8 0.58 0.84 1.17 0.13 0.33 0.16 0.55 
20 -61 -84 -81 -46 -46 -78 -22 

5.73 6.37 6.57 6.55 6.43 6.21 6.25 5.7 
0.138 0.248 0.728 0.837 0.222 0.254 0.45 0.16 
13.59 10.54 10.6 10.6 14.95 13.46 12.02 11.57 

3 0 3 3 0 2 1.81 2 

Notes: J = Estimated Detect

 U = Not detected at indicated reporting limit
 NS = Not Sampled
 Highlighted values exceed MCL or ROD standard 
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 SITE INSPECTION
 



Please note that "O&M" is referred to throughout this checklist. At sites where Long-Tenn 
Response Actions are in progress, O&M activities may be referred to as "system operations" since 
these sites are not considered to be in the O&M phase while being remediated under the Superfund 
program. 

Five-Year Review Site Inspection Checklist 

(Working document for site inspection. Infonnation may be completed by hand and attached to the 
Five-Year Review report as supporting documentation of site status. "NIA" refers to "not applicable.") 

I. SITE INFORMATION 

Company leading the five-year review: Weather/temperature: 
Hydrogeologic, Inc "- (0 e£ 

Remedy Includes: (Check all that apply) 
XLandfill cover/containment 
><:Access controls 

. ~nstitutional controls 
",. Groundwater pump and treatment 

Surface water collection and treatment 

Monitored natural attenuation 
Groundwater containment 
Vertical barrier walls 

Attachments: Inspection team roster attached Site map attached 

II. INTERVIEWS (Check all that apply) 

1. O&M site manager rrt?l kdzu ta;;r:t""CII%t?fjfR-""l 
Name Title Date 


Interviewed ~ at office by phone Phone no. ---r--r-

-?~~;; 

Problems, suggestIOns; Report attached ~ ,
6~~v,' . ~~~pz~~~~~~~~~~~~~~ 

av-e ;Ceq" if Of/It. G.I7:X.··¢ $...~. 
Name .1'itle Date 

Interviewed asife) at office by phone 
Problems, su~; Report attached _~t=---+-'---~~'--__________ 

V/"'7 

c~~ 




3. 

97f!- //./: ~;/ 
Name Title I Date Phone no. 

Problems; suggestions; Report attached _-,>);?q.~.. ~,=-,,--.:...-h;-,,,--,$=.&.~,,,,=,,,,---,-h5.<...7,,-'>e.!:...-=~--7'""'-L.~",,,,--·__ 

Agency &/41,{[ h>e ~ 

Contact '/Zfda~r ~4 fJ>..e C{ftpf' 
 '17!~772--9b'l 

Name/fitle ---'-D-a.Lte!:..=:- Phone no. 
Problems; suggestions; Report attached --t:Al.LlaCL"i¥"'L/b-'Z.£<~~.· ....f~e-,""",---__-~,...:"",~:;:;,~c-----,fof-JL.-,ck==· 

Agency /Jevt:#L f -kie /ORc;e
Conmct ____________________ 0~ '1?!~77:>-7_· 

Name ., r Title Date Phone no. 
Problems; suggestions; Report attached ---ItA"",·=fef(,-'-"""4:::_.fo/-=-........:::...&vea=-o:...=.""''if;.....-<A:....-:.,'/~I-Me_z:.A=~~L.~""-.___.... _ 

4. Other interviews (optional) Report attached. 

G;/i 



III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1. 	 O&M Documents 
XO&M manual Readily available ;xbp to date NIA 

As-built drawings Readily available Up to date @) 
XMaintenance logs! Readil~ available XUp to date N/A /'/~ 
Remarks .f'VJj~ dl!l!-k ~)J1j w6~crt/'k tZdL~fanv:r t/lf3rfhi??"t tJt::/?'tj 

&~ L;/h de.f awc&J.k ~ ..ecC &a-;:1?: ;pze;;..~·ubr~.. 
2. 	 )<Readily available 

Readily availabl€? N/A 

~4L-C~~~~~~~~~~~~f~~~~~~~~~~ 

N/A 

3. O&M and OSHA Training Records Readily available .)(Upto date N/A 

4. Permits and Service Agreements 
Air discharge permit Readily available Up to date ~ 

x::.. Effluent discharge -to ff::Fn,J Readily available )(Up to date N/A 
Waste disposal, POTW Readily available XUpto date N/A 
Otherp~lll11'.~_________________ Readily available Up to date N/A 

5. Gas Generation Records Readily available .KUp to date N/A 
Remarks j2eri7J/rc ,.fger/Yt' /~~ rO? ,L-a:;/ztV ..:c&z:6: 

Leachate Extraction Records Readily available Up to date 

6. 

7. 

8. 

9. 	 Discharge Compliance Records 
Air Readily available Up to date ~ 
Water (effluent) Readily availa Ie X{Jp to date NIAR:, 	t1Mihfy. # #fell' ~~(/tmf/U#k al Ece 

10. 	 Daily Access/Security Logs 

Rema~s,~~~~~~~~~~~~~~~~~~~~U4~~~~~~~~~ 



IV. O&M COSTS 

1. 	 O&M Organization 

State in-house Contractor for State 

PRP in-house Contractor for PRP 

Federal Facility in-house XContractor for Federal Facility 


2. O&M Cost Records 	 :) 
Readily available XUp to date (1ft]; 


XFunding mechanism/agreement in place 

Original O&M cost Breakdown attached 


Total annual cost by year for review period if available 

From }jfgS- To 1?t!JL/a~ Breakdown attached 

Total cost 
:&ate~ To 	 Breakdown attached From@_ ly/i4

Date Date Total cost 

From ,@0;z To i£1;/oz XBreakdown attached 


Date Total cost 
D~To kBreakdown attached 
Date Date 7Total cost 

To XBreakdown attached 

From ~j' P/!4-t 5"/~ /CD 

From I/4!t ~f 15~5tO 
Date ate otal cost 

3. Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons: 	--;/::::;,~~([Jl.:1:L-~~~~z..4~~.JZ,~~~~'£":::::l:::2~ii?L~~~",,* 

~ ~ 

V._ACCE.§.S.A.ND INSTITUTIONAL, CONTROL§..XApplicable N/A 

A. Fencing 

1. 

B. Other Access Restrictions 

1. Signs and other security measures Location shown on site map N/A 

http:V._ACCE.�.S.A.ND


C. Institutional Controls (ICs) 

l. Implementation and enforcement 
Site conditions imply ICs not properly implemented Yes N/A 
Site conditions imply ICs not being fully enforced Yes ~ N/A 

Type ofmonitoring (e.g., self-reportin}, drive by) jr;{yp ,,~ dlf;/e 
Frequency J<.J r7.1'11J ;;!C() (j-r/?7IA/Tr-;f..P (/~A'J.. It.Vkl 
Responsible party/agenef er:1" AJ Q,?,n, /:.: L -r1A'.L ....... fi) 

//Contact "" 
Name Title Date Phone no. 

Reporting is up-to-date Yes No N/A 
Reports are verified by the lead agency Yes No N/A 

Specific requirements in deed or decision documents have been met Cf5) No N/A 
Violations have been reported Yes No ® 
Other problems or suggestions: Report attached 

A1o/eF -r:U #/7:'-'~/'/-L o/~~"L:ir'll-4:.'u-t' :'.4 dukf"'"t'". ~ 
r r 

2. Adequacy X ICs are adequate ICs are inadequate NlA 

D. General 

1. Vandalism/trespassing Location shown on site map ~o vandalism evident 

2. Land use chan~ on site NIA 
Remarks 04e (3.)[~ I: 

3. Land use changes off site @ 
Remark~ 

VI. GENERAL SITE CONDITIONS 

A. Roads XApplicable N/A 

I. Roads damaged Location shown on site map X Roads adequate N/A 
Remarks 



B. Other Site Conditions 

Remarks 

A. Landfill Surface 

VII. LANDFILL COVERS ~plica~ N/A 

1. Settlement (Low spots) Location shown on site map ><Settlement not evident 
Areal extent_ 

2. Cracks Location shown on site map ~acking notevident 
Lengths Widths Depths 

3. Erosion Location shown on site map )(Erosion not evident 
Areal Depth 

4. Holes Location shown on site map ..kHoles not evident 
Areal extent Depth 
Rem3rb. 

5. 	 Vegetative Cover CGr~ ~over properly established No signs of stress 
Trees/Shrubs (indicate size /~locationzon a diagram) 

Remarks /Jti/1xH.. -frt'~ veQe 2 .... ~CVZi/~?> k1~/"7!Jr/;CPd:.
)/rb.L71o 	 'J.,~, /'/ 

, /' 

6. Alternative Cover (armored rock, concrete, etc.) N/A 

7. Bulges Location shown on site map )(pulges not evident 
Areal extent 



OSWER No. 9355.7-03B-P 

8. Wet Areas/Water Damage ~et areas/water damage not evident 
Wet areas Location shown on site map Areal extent 
Ponding Location shown on site map Areal extent 
Seeps Location shown on site map Areal extent 
Soft subgrade Location shown on site map Areal extent_ 

D, ~1> 

9. 	 Slope Instability Slides Location shown on site map »0 evidence of slope instability 
Areal 
Remarks 

B. Benches Applicable ~ 
, 	 (Horizontally constructed mounds 0 placed across a steep landfill side slope to interrupt the slope 

in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
channeL) 

1. Flows Bypass Bench Location shown on site map N/A or okay 
Remarks 

2. Bench Breached Location shown on site map N/A or okay 
Remarks 

3. Bench Overtopped 	 Location shown on site map N/A or okay 

C. 	Letdown Channels Applicable ~ 
(Channel lined with erosion control rna s, riprap, grout bags, or gabions that descend down the steep 
side slope of the cover and will allow the runoff water collected by the benches to move off of the 
landfill cover without creating erosion gullies.) 

1. Settlement Location shown on site map No evidence of settlement 
Areal extent Depth 
Remarks 

2. Material Degradation Location shown on site map No evidence ofdegradation 
Material type Areal extent 

3. 	 Erosion Location shown on site map No evidence of erosion 
Areal extent 
Remarks 

D 



4. Location shown on site map No evidence of undercutting 
Depth'--____ 

5. Obstructions Type_________ No obstructions 
Location shown on site map Areal 

6. 	 Excessive Vegetative Growth Type_________ 
No evidence of excessive growth 
Vegetation in channels does not obstruct flow 
Location shown on site map Areal 

D. Cover Penetrations ~bi0 N/A 

1. Gas Vents 	 Active xPassive 
!fA- Properly secured/locked)<Functioning X Routinely sampled --\:trood condition 

Evidence of leakage at penetration Needs Maintenance 
N/A 

2. Gas Monitoring Probes 
AlA Properly secured/locked ~nctioning )otoutinely sampled )<Good condition 

Evidence of leakage at penetration Needs Maintenance N/A 

3. 	 Monitoring Wells (within surface area of landfill) 
Properly secured/locked ~ctioning .Jc:Routinely sampled )coood condition 
Evidence ofleakage at penetration Needs Maintenance N/A 

Remarks Y1 we 41ier .~ ;. 
j , 	 if ~ 

4. 	 Leachate Extraction Wells 
Properly secured/locked Functioning Routinely sampled Good condition 
Evidence of leakage at penetration Needs Maintenance ~ 

5. Settlement M~ Located Routine!>' s~e~ed .. NIA 
Remarks . I-I? Lop; k'/ acl: ~ ~ 



E. Gas Collection and Treatment Applicable ~D 
1. Gas Treatment Facilities 

Flaring Thennal destruction Collection for reuse 
Good condition Needs Maintenance 

2. Gas Collection Wells, Manifolds and Piping 
Good condition Needs Maintenance 

3. Gas Monitoring Facilities (e.g., gas monitoring ofadjacent homes or buildings) 
Good condition Needs Maintenance N/A 

F. Cover Drainage Layer (Applica~ N/A 

1. Outlet Pipes Inspected XFunctioning N/A 

2. Outlet Rock Inspected ~unctioning N/A 
Remarks 

G. Detention/Sedimentation Ponds Applicable (§) 
1. SiltationAreal Depth N/A 

Siltation not evident 

Remarks 


2. Erosion Areal Depth 
Erosion not evident 

3. Outlet Works Functioning N/A 
Remllrk.~ 

4. Dam Functioning N/A 
Remllrb. 



H. Retaining Walls Applicable (Wi)-1. Deformations 
Horizontal displacement 
Rotational displacement 

Location shown on site map Defonnation not evident 
Vertical displacement 

2. Degradation Location shown on site map Degradation not evident 

I. Perimeter Ditches/Off-Site Discharge CApplica~ N/A 

1. Siltation Location shown on site map »ltation not evident 
Areal extent Depth 
Remarks 

2. ~etative Growth Location shown on site map N/A 
Vegetation does not impede flow 


Areal extent Type 


3. Erosion Location shown on site map XErosion not evident 
Areal extent Depth 

4. Discharge Structure )(Functioning N/A 
Remarks 

VIII. VERTICAL BARRIER WALLS Applicable ( N~ 

1. Settlement Location shown on site map Settlement not evident 
Areal extent Depth 

2. Performance MonitoringType ofmonitoring 
Perfonnance not monitored 

Frequency Evidence of breaching 
Head differential 
Remarks 



N/AIX. GROUNDWATER/SURFACE WATER REMEDIES 

A. Groundwater Extraction Wells, Pumps, and Pipelines Applicable N/A 

1. Wellhead Plumbing, and Electrical 
condition All required wells properly operating Needs Maintenance N/A 

2. , Ep.traction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
X.Good condition Needs M;.intenance ". r 

3. 

Remarks d:rl' 07 a -
J; 

Needs to be provided 

B. Surface Water Collection Structures, Pumps, and Pipelines Applicable 

1. Collection Structures, Pumps, and Electrical 
Good condition Needs Maintenance 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
Good condition Needs Maintenance 

3. Spare Parts and Equipment 
Readily available Good condition Requires upgrade Needs to be provided 



c. Treatment System 

1. Treatment Train (Check components that apply) 
,X'Metals removal Oil/water separation Bioremediation 

Air stripping 1',_ // /.~arbon adsorbers 
)cFilters i46cm ·ti~ k dZ--A;i..z/<= 

Additive (e.g., chelation agent, flocculent), ____________________ 

;>c Good condition Needs Maintenance 
XSampling ports properly marked and functional 
X Sampling/maintenance log displayed and up to date 
·XEquipment properly identified 

Quantity of groundwater treated annually __________ 
Quantity of surface water treated annually __________ 

Rem Hrks 

2. Electrical Enclosures and Panels (properly rated and functional) 
N/A Xoood condition Needs Maintenance 

3. 

4. 

5. 

6. 

Tanks, Vaults, St.?r~e Vessels 
N/A ..;<Dood condition Proper secondary containment Needs Maintenance 

RpmHrk-s 

Discharge Struc!u? and Appurtenances 
N/A ;?'<..Good condition Needs Maintenance 

Rp.m"rk-~ 

Treatment Buil~j,(s) 
N/A "" Good condition (esp. roof and doorways) 
Chemicals and equipment properly stored 

Monitoring Wells (pump and treatment remedy) 
Properly secured/locked Functioning Routinely sampled 
All required wells located Needs Maintenance 

:s 

Needs repair 

XGood condition 
N/A 

D. Monitoring Data 

1. Monitoring Data 'XIs routmely submitted on time Is ofacceptable quality 

2. Monitoring data suggests: 
~Groundwater plume is effectively contained Contaminant concentrations are declining 



D. Monitored Natural Attenuation 

1. Mpnitoring Wells (natural attenuation remedy) 
}(Properly secured/locked }(Functioning ;.cR0utinely sampled )(Good condition 

All required wells located Needs Maintenance N/A 

X. OTHER REMEDIES 

Ifthere are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as 
designed; Begin with a brief statement of what the remedy is to accomplish (Le., to contain contaminant 
plume, minimiz in Iltration and gas emission, etp~ f 

~( ~ . 

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope ofO&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness ofthe remedy, 

f{o l.rr~-e~ u;i~ ~ l~-k~ d 0-* £t;~;tle/c4'; I 
/k;z .. /~ - &'4, fj. ~~1eeh\n::a<4L- 'ike 4'e'&w&~ 

f€~"£cg~-~~~Hg:£==Si?F ~~?;e 



C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope ofO&M or a high 
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be 
compromised in the future . 

.~ ~ 

D. Opportunities for Optimization 
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Fall 2005 Landfill Gas Monitoring

Landfill Gas Monitoring 

INSPECTOR: Kullberg/ Michalak TITLE: Civil Engineer DATE: 11/08/05 

ORGANIZATION: CENAE-EP   WEATHER: Sunny, 55 d F      BAROMETER: 29.9 in  Hg and rising. 

Geotechnical Engineering 
Shepley’s Hill Landfill 

Vent 
No. 

VOC 
ppm 
PID 

O2 

% 
GEM 
500 

H2S 
ppm 

ISTMX 

LEL 
% 

ISTMX 

CO 
ppm 

ISTMX 

CO2 

% 
GEM 
500 

CH4 
% 

GEM 
500 

Remarks 

V-1 0 5.6 0 32 0 10.8 1.7 CGI O2 – 6.9 
V-2 0 5.2 0 >100 0 12.8 8.6 CGI O2 – 13.4 
V-3 0 2.8 0 >100 0 15.1 9.0 CGI O2 – 3.6 
V-4 0 6.4 0 50 0 10.6 4.3 CGI O2 – 12.7 
V-5 0 10.4 0 11 0 7.7 1.4 CGI O2 – 17.1 
V-6 0 0.4 0 >100 0 18.9 12.5 CGI O2 – 12.9 
V-7 0 2.1 0 14 0 12.2 4.4 CGI O2 – 17.6 
V-8 0 8.3 0 25 0 8.9 4.2 CGI O2 – 15.8 
V-9 0 0 0 >100 0 21.8 26.4 CGI O2 – 9.0 

V-10 0 0.6 0 >100 0 14.8 10.3 CGI O2 – 9.3 
V-11 0 10.1 0 12 0 6.4 2.2 CGI O2 – 18.4 
V-12 0 2.8 0 >100 0 9.4 6.4 CGI O2 – 4.7 
V-13 0 20.2 0 25 0 0.5 0.5 CGI O2 – 19.1 
V-14 0 20.7 0 6 0 0.2 0.3 CGI O2 – 20.9 
V-15 0 20.9 0 0 0 0 0 CGI O2 – 21.0 
V-16 0 0 0 >100 2 23.7 20.7 CGI O2 – 0.3 
V-17 0 0 0 >100 3 27 32.7 CGI O2 – 0.2 
V-18 0 21.0 0 0 0 0 0 CGI O2 – 20.9 

LGP-1 0 20.3 0 0 0 0.7 0 CGI O2 – 20.7 
LGP-2 0 19.2 0 0 0 2.2 0 CGI O2 – 19.6 
LGP-3 0 19.5 0 0 0 1.7 0 CGI O2 – 20.1 
LGP-4 0 20.3 0 0 0 0.6 0 CGI O2 – 20.5 
CALIBRATION INFORMATION: 

Instrument: Thermo Environmental 580B PID 10.6 SN#: 182
 
Calibrated by: US Environmental Rental Co. 7 November 2005
 
Calibrated With: 100 ppm isobutylene (R.F. = 1.0)
 

Instrument: Industrial Scientific TMX412 SN#: 98090009-447 
Sampling Pump: Industrial Scientific Sampling Pump SP402 SN#: 9911050-292 
Calibrated by: US Environmental Rental Co. 8 November 2005 
Calibrated With: 50 ppm CO, 25 H2S, 50% LEL Methane, 20.9% O2 

Instrument: Landtec GEM 500 Serial#: E-0904 
Calibrated by: US Environmental Rental Co. 7 November 2005 
Calibrated With: 15% CH4, 15% CO2, 20.9% O2 

* Note: Barometric Pressures were obtained from NOAA National weather Service Forecast Office Boston, MA at 
http://www.erh.noaa.gov/box/stationobs.shtml for the nearest available reporting station at the airport in Fitchburg, 
MA for the sample date 8 November 2005.  
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Fall 2005 Landfill Gas Monitoring
Geotechnical Engineering 
Shepley’s Hill Landfill 

Landfill & Gas Probe Supplemental Inspection 

1.0 PURPOSE 


Perimeter gas probes were installed (Photo 2) on the southern border of the landfill in December 
2005 and were sampled for gas levels on February 16, 2006.  This supplemental inspection 
appendix presents the gas level readings recorded, documents the installation of new perimeter 
fencing at Shepley’s Hill Landfill, and documents some damage to the access roads at SHL 
which occurred during the recent maintenance contract work.    

2.0 FENCING AND ACCESS ROADS 

New chain link fencing was installed during recent maintenance work at the landfill. On the 
south side near the former Web Van warehouse, a section of fencing was constructed at a 
location of unrestricted access (Photo 3). Two other sections of fencing and gates were added on 
the south and west sides of Plow Shop Pond where the fence had been rolled back for access 
(Photos 4 & 5). The fencing appeared to be in excellent condition and will help minimize 
unauthorized access to the landfill by pedestrians and vehicles. 

During the recent maintenance work, the access roads were slightly damaged by rutting and 
erosion (Photos 1 & 6). The access roads should be regraded, gravel added if necessary, and 
revegetated on the perimeter.   
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Fall 2005 Annual Inspection Report 
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Fall 2005 Landfill Gas Monitoring
Geotechnical Engineering 
Shepley’s Hill Landfill 

GAS PROBE READINGS 

INSPECTOR: Kullberg/ Michalak TITLE: Civil Engineer DATE: 02/16/06 

ORGANIZATION: CENAE-EP   WEATHER: Sunny, 55 d F

 BAROMETER: 30.1 in Hg @ 1030        BAROMETER: 30.0 in Hg @ 1200 

Probe 
Numbe 

r 

VOC 
ppm 
PID 

O2 

% 
GA90 

H2S 
ppm 

MG140 

LEL 
% 

MG140 

CO 
ppm 

MG140 

CO2 

% 
GA90 

CH4 
% 

GA90 

Remarks 

LGP-5 0.2 20.6 0 0 0 0.3 0 CGI O2 – 20.7 
LGP-6 0.7 20.6 0 0 0 0 0 CGI O2 – 21.0 
LGP-7 0.2 11.6 0 1 0 3.8 0 CGI O2 –12.4 
LGP-8 0.2 11.9 0 2 0 10.7 0 CGI O2 – 13.8 
LGP-9 0 12.5 0 2 1 5.9 0 CGI O2 –13.2 

LGP-10 0 15.5 0 0 0 7.6 0 CGI O2 – 19.5 
LGP-11 0.2 17.8 0 0 0 3.9 0 CGI O2 –18.4 
LGP-12 x x x x x x x Not Installed 
LGP-13 0.4 17.0 0 0 0 2.4 0 CGI O2 – 19.2 
LGP-14 0.9 8.2 0 0 2 3.2 0 CGI O2 – 9.0 

CALIBRATION INFORMATION: 

Instrument: Thermo Environmental 580B PID 10.6 SN#: 237
 
Calibrated by: US Environmental Rental Co. 15  February 2006
 
Calibrated With: 100 ppm isobutylene (R.F. = 1.0)
 

Instrument: Industrial Scientific MG 140 SN#: 01044002-134 
Sampling Pump: Industrial Scientific Sampling Pump SP402 SN#: 0004373-050 
Calibrated by: US Environmental Rental Co. 15 February 2006 
Calibrated With: 50 ppm CO, 25 H2S, 50% LEL Methane, 20.9% O2 

Instrument: Landtec GA90 Serial#: G1457 
Calibrated by: US Environmental Rental Co. 15 February 2006 
Calibrated With: 15% CH4, 15% CO2, 20.9% O2 
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Table 2

 

Fall 2006 Landfill Gas Monitoring

Revision: 2/12/07 
2006 LANDFILL GAS MONITORING 

SHEPLEY'S HILL LANDFILL 
DEVENS, MA 

Inspectors: Bakey/ Reault 
Barometer at Start: End: Time Started: End: Weather 

Date: 10/31/2006 29.99" 29.79" 0710 1400 Partly Cloudy 40 -65O F 
12/11/2006 30.33" 30.37" 0830 1430 Clear, 30’s 
12/14/2006 30.01" 29.94" 0730 1400 Clear, 50's 

ID# VOCs ppm 
PID 

O2 % 
IR 

H2S ppm 
CGI 

% LEL 
CGI 

CO ppm 
CGI 

CO2 % 
IR 

Methane % 
IR 

Remarks 

V-1 0.0 6.5 0.0 95.0 4.0 10.9 1.9 12/14/2006 survey 
V-2 0.0 5.2 0.0 >100 6.0 15.6 11.5 " 
V-3 0.0 6.5 0.0 >100 6.0 18.9 10.9 " 
V-4 0.0 10.0 0.0 52.0 2.0 8.8 1.2 " 
V-5 0.6 17.9 0.0 2.0 2.0 6.3 2.0 " 
V-6 0.0 1.3 0.0 >100 8.0 21.2 14.4 " 
V-7 0.0 1.1 0.0 >100 8.0 17.1 6.0 " 
V-8 0.0 16.3 0.0 23.0 3.0 11.6 1.2 " 
V-9 0.0 6.5 0.0 >100 6.0 23.6 32.0 " 
V-10 0.0 8.5 0.0 >100 7.0 17.9 9.6 " 
V-11 0.0 10.7 0.0 >100 6.0 7.2 3.3 " 
V-12 0.2 21.0 0.0 0.0 0.0 0.1 0.0 " 
V-13 0.2 20.1 0.0 0.0 0.0 0.2 0.0 " 
V-14 0.1 21.0 0.0 13.0 0.0 0.4 0.1 " 
V-15 0.2 21.0 0.0 4.0 0.0 0.4 0.1 " 
V-16 0.0 20.1 0.0 1.0 0.0 1.1 0.2 " 
V-17 0.0 9.2 0.0 >100 5.0 16.5 17.4 " 
V-18 0.0 21.0 0.0 0.0 0.0 0.2 0.0 " 

LGP-01-01X 0.0 20.9 0.0 0.0 0.0 0.0 0.0 12/11/2006 survey 
LGP-01-02X 0.0 20.4 0.0 0.0 1.0 1.2 0.0 " 
LGP-01-03X 0.0 20.6 0.0 0.0 0.0 1.7 0.0 " 
LGP-01-04X 1.5 20.6 0.0 0.0 0.0 0.5 0.0 " 
LGP-05-05X 
LGP-05-06X 
LGP-05-07X 

0.0 20.3 0.0 0.0 0.0 1.5 0.0 " 
0.0 18.2 0.0 0.0 1.0 2.8 0.0 " 
0.3 17.3 0.0 0.0 1.0 4.1 0.0 " 

LGP-05-08X 0.0 10.4 0.0 0.0 4.0 12.3 0.0 " 
LGP-05-09X 0.1 11.0 0.0 1.0 4.0 8.8 0.0 " 
LGP-05-10X 0.3 12.6 0.0 2.0 4.0 10.4 0.0 " 
LGP-05-11X 2.2 6.9 0.0 2.0 3.0 15.0 0.0 " 
LGP-05-12X -- -- -- -- -- -- -- not installed 
LGP-05-13X 0.2 18.5 0.0 0.0 0.0 3.2 0.0 12/11/2006 survey 
LGP-05-14X 0.4 8.9 0.0 0.0 3.0 5.1 0.0 " 

DP-1 0.0 20.3 0.0 0.0 0.0 0.4 0.0 10/31/2006 temporary soil gas survey 
DP-2 0.0 20.7 0.0 0.0 0.0 0.6 0.0 " 
DP-3 0.0 21.1 0.0 0.0 0.0 0.6 0.0 " 
DP-4 0.0 20.5 0.0 0.0 0.0 0.7 0.0 " 
DP-5 0.0 20.9 0.0 0.0 0.0 0.7 0.0 " 
DP-6 0.0 19.7 0.0 0.0 0.0 0.5 0.0 " 
DP-7 0.0 17.8 0.0 0.0 0.0 2.2 0.0 " 
DP-8 0.0 21.1 0.0 0.0 0.0 0.3 0.0 " 
DP-9 0.0 21.0 0.0 0.0 0.0 0.3 0.0 " 
DP-10 0.0 20.7 0.0 0.0 0.0 0.5 0.0 " 

SHM-99-31-GP 0.0 20.6 0.0 0.0 0.0 0.4 0.0 12/11/2006 temporary soil gas survey 
SHP-99-32X-GP 0.3 20.6 0.0 0.0 0.0 0.5 0.0 " 
SHP-05-39-GP 0.0 20.0 0.0 0.0 3.0 1.2 0.0 " 

SHP-05-40X-GP 0.1 20.2 0.0 0.0 0.0 1.2 0.0 " 
SHP-05-41GP 4.6 20.6 0.0 0.0 2.0 0.4 0.0 " 
SHP-05-42-GP -- -- -- -- -- -- -- Not sampled due to standing water 

Equipment and Calibration Information 
Instrument: Thermo Environmental 580B PID 10.6 (Pine ID#6416);Calibrated by Pine Env. 10/31/06 w/ 100 ppm isobutylene (Lot #100 Iso 88410). 

Thermo Environmental 580B PID 10.2 (S.N. 242); Calibrated by T. Bakey 12/11/06 and D. Reault 12/14/2006 w/ 100 ppm isobutylene (Lot #90295). 
Instrument: Industrial Scientific TMX 412 (Pine ID# 6416); Calib'd by T. Bakey 10/31/06 w/ Cal Gas (Lot# 84993A) 50 ppm CO, 50% LEL, 20.9% O2, 25 ppm H2S. 

Instrument: GEM 2000 (S.N. GM07991105); Calib'd by Pine Env. on 10/27/06 with 35 ppm CO2, 50ppm CH4, and 20.9 % O2 (Lot #1). 

Industrial Scientific TMX 412 (S.N. 9809009-444); Calib'd by T. Bakey 12/11/06 and D. Reault 12/14/2006 w/ US Env. Cal Gas (Lot# 004266) 50 ppm 
CO, 50% LEL, 20.9% O2, 25 ppm H2S. 

GEM 500 (S.N. E0985); Calibrated by US Env. on 12/11/06 with 35 ppm CO2, 50ppm CH4, and 20.9 % O2; Calibrated by D. Reault on 12/14/06 with 
35 ppm CO2, 50ppm CH4, and 20.9 % O2. 

NOTES: 
V= Landfill gas vent 

LGP= Landfill gas well point 
DP = Direct push soil gas survey point 
GP= Temporary gas point at select downgradient monitoring well locations 

Barometric pressures were obtained from http://www.widespread.com for Ayer, MA 
Unless otherwise indicated, LEL readings from the GEM 2000 and TMX 412 were the same. If two 
readings given, the first reading represents the GEM 2000 and the second reading represents the 
TMX 412 reading. 
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Gas Monitoring Data 

2008 Landfill Gas Monitoring

H2SVOC O2 % % LEL CO ppm CO2 % CH4 %VENT DATE AP ppm ppmT (0F) ISTMX ISTMXGEM 500 GEM 500 GEM 500PID ISTMX 

11/19/1996 30.5 32 0.0 21.4 0.0 0.0 0.0 0.0 0.0 
29.9 45 1.0 17.8 0.0 4.0 5.0 1.7 0.210/29/1997 
30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.010/26/1998 
30.0 25 0.0 2.0 3.0 100.0 0.0 13.4 3.512/01/1999 
29.6 45 0.0 19.7 0.0 0.0 0.0 0.8 0.012/07/1999 
29.7 45 0.0 8.3 0.0 0.0 0.0 9.5 1.010/30/2000 
29.9 65 0.0 20.8 0.0 0.0 0.0 0.0 0.012/05/2001GV-1 (PH1) 29.9 50 0.0 18.3 0.0 0.0 0.0 1.2 0.011/05/2002 
30.1 45 0.0 21.0 0.0 0.0 0.0 0.0 0.011/17/2003 
30.0 45 0.0 16.9 0.0 0.0 0.0 3.1 0.011/16/2004 
29.9 55 0.0 5.6 0.0 32.0 0.0 10.8 1.711/08/2005 

12/14/2006 30.0 55.0 0.0 6.5 0.0 95.0 4.0 10.9 1.9 
10/23/2007 29.5 74 0.0 14.5 0.0 0.0 0.0 4.7 0.0 
09/30/2008 29.6 61 0.7 21.9 0.0 0.0 0.0 0.0 0.0 

11/19/1996 30.5 32 0.0 21.5 0.0 0.0 0.0 0.0 0.0 
29.9 45 0.0 20.1 0.0 0.0 2.0 0.2 0.010/29/1997 
30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.010/26/1998 
30.0 25 0.0 2.8 0.0 100.0 0.0 14.0 7.412/01/1999 
29.6 45 0.0 7.2 0.0 100.0 0.6 10.9 8.412/07/1999 
29.7 45 0.0 21.0 0.0 0.0 0.0 2.6 1.310/30/2000 
29.9 65 0.0 15.2 0.0 93.0 0.0 4.7 2.412/05/2001GV-2 (PH1) 29.9 50 0.0 18.1 0.0 75.0 0.0 1.3 1.411/05/2002 
30.1 45 0.0 20.8 0.0 75.0 0.0 0.0 0.011/17/2003 
30.0 45 0.0 2.9 0.0 100.0 0.0 15.4 11.011/16/2004 
29.9 55 0.0 5.2 0.0 100.0 0.0 12.8 8.611/08/2005 

12/14/2006 30.0 55.0 0.0 5.2 0.0 100.0 6.0 15.6 11.5 
10/23/2007 29.5 74 0.0 11.2 0.0 60.0 13.0 6.4 3.0 
09/30/2008 29.6 61 0.7 21.8 0.0 0.0 0.0 0.0 0.0 

11/19/1996 30.5 32 0.0 21.3 0.0 0.0 0.0 0.0 0.0 
29.9 45 1.0 14.3 0.0 20.0 1.0 3.8 0.910/29/1997 
30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.010/26/1998 
30.0 25 0.0 0.9 0.0 100.0 0.0 18.9 14.612/01/1999 
29.6 45 0.0 21.0 0.0 0.1 0.0 0.0 0.012/07/1999 
29.7 45 0.0 11.5 0.0 7.0 0.0 7.9 5.810/30/2000 
29.9 65 0.0 10.3 0.0 100.0 0.0 8.3 6.312/05/2001GV-3 (PH1) 29.9 50 0.0 10.7 0.0 100.0 0.0 5.7 3.411/05/2002 
30.1 45 0.0 20.6 0.0 0.0 0.0 0.0 0.011/17/2003 
30.0 45 0.0 8.9 0.0 100.0 0.0 10.3 7.611/16/2004 
29.9 55 0.0 2.8 0.0 100.0 0.0 15.1 9.011/08/2005 

12/14/2006 30.0 55.0 0.0 6.5 0.0 100.0 6.0 18.9 10.9 
10/23/2007 29.5 74 0.0 8.2 0.0 94.0 0.0 8.3 4.7 
09/30/2008 29.6 61 0.0 21.7 0.0 0.0 0.0 0.0 0.0 
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Gas Monitoring Data 

2008 Landfill Gas Monitoring

VENT DATE AP T (0F) 
VOC 
ppm 
PID 

O2 % 
GEM 500 

H2S 
ppm 

ISTMX 

% LEL 
ISTMX 

CO ppm 
ISTMX 

CO2 % 
GEM 500 

CH4 % 
GEM 500 

GV-4(PH1) 

11/19/1996 30.5 32 0.0 21.3 0.0 2.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.0 12.3 0.0 50.0 3.0 5.3 2.4 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.4 0.0 100.0 0.0 16.2 9.3 
12/07/1999 29.6 45 0.0 16.2 0.0 3.0 0.0 4.1 2.0 
10/30/2000 29.7 45 0.0 17.4 0.0 0.0 0.0 1.7 0.5 
12/05/2001 29.9 65 0.0 14.5 0.0 61.0 0.0 4.4 1.3 
11/05/2002 29.9 50 0.0 14.1 0.0 100.0 0.0 4.0 0.9 
11/17/2003 30.1 45 0.0 20.7 0.0 0.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 8.0 0.0 100.0 0.0 9.5 3.0 
11/08/2005 29.9 55 0.0 6.4 0.0 50.0 0.0 10.6 4.3 
12/14/2006 30.0 55.0 0.0 10.0 0.0 52.0 2.0 8.8 1.2 
10/23/2007 29.5 74 0.0 14.9 0.0 39.0 8.0 4.8 1.9 
09/30/2008 29.6 61 0.0 21.9 0.0 0.0 0.0 0.0 0.0 

GV-5 (PH1) 

11/19/1996 30.5 32 0.0 21.4 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.2 19.2 0.0 0.0 1.0 0.7 0.0 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 6.8 0.0 72.0 2.5 7.6 2.6 
12/07/1999 29.6 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
10/30/2000 29.7 45 0.0 16.3 0.0 0.0 0.0 2.4 0.0 
12/05/2001 29.9 65 0.0 15.3 0.0 5.0 0.0 3.6 0.1 
11/05/2002 29.9 50 0.0 18.8 0.0 0.0 0.0 0.8 0.0 
11/17/2003 30.1 45 0.0 20.8 0.0 0.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 11.7 0.0 33.0 0.0 7.0 0.7 
11/08/2005 29.9 55 0.0 10.4 0.0 11.0 0.0 7.7 1.4 
12/14/2006 30.0 55.0 0.6 17.9 0.0 2.0 2.0 6.3 2.0 
10/23/2007 29.5 74 0.0 18.2 0.0 0.0 4.0 1.8 0.0 
09/30/2008 29.6 61 0.3 21.8 0.0 0.0 0.0 0.0 0.0 

GV-6 (PH1) 

11/19/1996 30.5 32 0.0 21.4 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.0 17.2 0.0 8.0 1.0 1.7 0.4 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.4 0.0 100.0 0.0 16.2 10.8 
12/07/1999 29.6 45 0.0 21.0 0.0 0.5 0.0 0.0 0.0 
10/30/2000 29.7 45 0.4 11.6 0.0 4.0 0.0 7.2 3.1 
12/05/2001 29.9 65 0.0 14.8 0.0 37.0 0.0 3.9 0.7 
11/05/2002 29.9 50 0.0 15.4 0.0 100.0 0.0 3.4 2.8 
11/17/2003 30.1 45 0.0 20.4 0.0 1.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 11.6 0.0 78.0 0.0 6.8 2.2 
11/08/2005 29.9 55 0.0 0.4 0.0 100.0 0.0 18.9 12.5 
12/14/2006 30.0 55.0 0.0 1.3 0.0 100.0 8.0 21.2 14.4 
10/23/2007 29.5 74 0.0 15.3 0.0 53.0 0.0 3.9 2.7 
09/30/2008 29.6 61 0.0 21.8 0.0 0.0 0.0 0.0 0.0 
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Gas Monitoring Data 

2008 Landfill Gas Monitoring

VENT DATE AP T (0F) 
VOC 
ppm 
PID 

O2 % 
GEM 500 

H2S 
ppm 

ISTMX 

% LEL 
ISTMX 

CO ppm 
ISTMX 

CO2 % 
GEM 500 

CH4 % 
GEM 500 

GV-7(PH1) 

11/19/1996 30.5 32 0.0 21.4 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.0 20.3 0.0 0.0 1.0 0.1 0.0 
10/26/1998 30.2 45 0.0 21.1 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 3.8 0.0 54.0 0.0 9.1 0.8 
12/07/1999 29.6 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
10/30/2000 29.7 45 0.0 18.1 0.0 0.0 0.0 1.0 0.0 
12/05/2001 29.9 65 0.0 16.4 0.0 31.0 0.0 2.4 0.7 
11/05/2002 29.9 50 0.0 18.0 0.0 16.0 0.0 0.8 0.2 
11/17/2003 30.1 45 0.0 20.4 0.0 1.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 7.9 0.0 19.0 0.0 8.2 1.3 
11/08/2005 29.9 55 0.0 2.1 0.0 14.0 0.0 12.2 4.4 
12/14/2006 30.0 55.0 0.0 1.1 0.0 100.0 8.0 17.1 6.0 
10/23/2007 29.5 74 0.0 19.6 0.0 0.0 6.0 0.7 0.0 
09/30/2008 29.6 61 0.0 21.8 0.0 0.0 0.0 0.0 0.0 

GV-8 (PH1) 

11/19/1996 30.5 32 0.0 21.2 0.0 2.0 0.0 0.1 0.1 
10/29/1997 29.9 45 0.0 18.7 0.0 4.0 1.0 1.0 0.2 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 4.8 0.0 100.0 1.0 9.6 2.2 
12/07/1999 29.6 45 0.0 12.7 0.0 0.0 0.0 6.1 0.0 
10/30/2000 29.7 45 0.0 19.3 0.0 0.0 0.0 0.1 0.0 
12/05/2001 29.9 65 0.0 14.8 0.0 50.0 0.0 4.2 1.3 
11/05/2002 29.9 50 0.0 16.1 0.0 40.0 0.0 2.4 0.6 
11/17/2003 30.1 45 0.0 19.7 0.0 0.0 0.0 0.2 0.0 
11/16/2004 30.0 45 0.0 7.5 0.0 31.0 0.0 9.6 0.9 
11/08/2005 29.9 55 0.0 8.3 0.0 25.0 0.0 8.9 4.2 
12/14/2006 30.0 55.0 0.0 16.3 0.0 23.0 3.0 11.6 1.2 
10/23/2007 29.5 74 0.0 16.9 0.0 0.0 6.0 2.1 0.0 
09/30/2008 29.6 61 0.0 21.8 0.0 0.0 0.0 0.0 0.0 

GV-9 (PH1) 

11/19/1996 30.5 32 0.0 21.2 0.0 1.0 0.0 0.0 0.1 
10/29/1997 29.9 45 0.0 19.7 0.0 6.0 1.0 0.4 0.3 
10/26/1998 30.2 45 0.0 21.1 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 0.3 0.0 100.0 1.0 23.2 26.6 
12/07/1999 29.6 45 0.0 20.2 0.0 0.5 0.0 0.6 0.5 
10/30/2000 29.7 45 0.0 19.0 0.0 0.0 0.0 0.2 0.0 
12/05/2001 29.9 65 0.0 6.7 0.0 100.0 0.0 10.2 9.2 
11/05/2002 29.9 50 0.0 7.2 0.0 100.0 0.0 14.7 19.8 
11/17/2003 30.1 45 0.0 11.5 0.0 100.0 1.0 9.9 15.0 
11/16/2004 30.0 45 0.0 4.1 0.0 100.0 0.0 18.6 23.9 
11/08/2005 29.9 55 0.0 0.0 0.0 100.0 0.0 21.8 26.4 
12/14/2006 30.0 55.0 0.0 6.5 0.0 100.0 6.0 23.6 32.0 
10/23/2007 29.5 74 0.0 5.9 0.0 100.0 15.0 15.7 21.7 
09/30/2008 29.6 61 0.0 21.8 0.0 0.0 0.0 0.0 0.0 
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Gas Monitoring Data 

2008 Landfill Gas Monitoring

VENT DATE AP T (0F) 
VOC 
ppm 
PID 

O2 % 
GEM 500 

H2S 
ppm 

ISTMX 

% LEL 
ISTMX 

CO ppm 
ISTMX 

CO2 % 
GEM 500 

CH4 % 
GEM 500 

GV-10 
(PH1) 

11/19/1996 30.5 32 0.0 21.2 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.2 19.5 0.0 0.0 1.0 0.2 0.0 
10/26/1998 30.2 45 0.0 21.1 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 0.5 0.0 100.0 2.0 17.7 7.0 
12/07/1999 29.6 45 0.0 20.9 0.0 0.1 0.0 0.2 0.0 
10/30/2000 29.7 45 0.0 19.1 0.0 0.0 0.0 0.2 0.0 
12/05/2001 29.9 65 0.0 13.8 0.0 55.0 0.0 4.1 1.4 
11/05/2002 29.9 50 0.0 17.8 0.0 9.0 0.0 0.6 0.0 
11/17/2003 30.1 45 0.4 20.3 0.0 2.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 0.3 0.0 100.0 4.0 17.6 6.5 
11/08/2005 29.9 55 0.0 0.6 0.0 100.0 0.0 14.8 10.3 
12/14/2006 30.0 55.0 0.0 8.5 0.0 100.0 7.0 17.9 9.6 
10/23/2007 29.5 74 0.0 19.8 0.0 0.0 6.0 0.5 0.0 
09/30/2008 29.6 61 0.0 21.8 0.0 0.0 0.0 0.0 0.0 

GV-11(PH1) 

11/19/1996 30.5 32 0.0 21.3 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.0 20.1 0.0 0.0 1.0 0.1 0.0 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 3.9 0.0 100.0 0.0 9.7 7.3 
12/07/1999 29.6 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
10/30/2000 29.7 45 0.0 19.3 0.0 0.0 0.0 0.1 0.0 
12/05/2001 29.9 65 0.0 14.7 0.0 69.0 0.0 3.4 2.5 
11/05/2002 29.9 50 0.0 16.3 0.0 62.0 0.0 1.5 1.0 
11/17/2003 30.1 45 0.0 19.0 0.0 5.0 0.0 0.5 0.0 
11/16/2004 30.0 45 0.0 8.4 0.0 100.0 0.0 7.4 4.2 
11/08/2005 29.9 55 0.0 10.1 0.0 12.0 0.0 6.4 2.2 
12/14/2006 30.0 55.0 0.0 10.7 0.0 100.0 6.0 7.2 3.3 
10/23/2007 29.5 74 0.0 12.5 0.0 60.0 16.0 3.8 3.1 
09/30/2008 29.6 61 0.0 21.9 0.0 0.0 0.0 0.0 0.0 

GV-12(PH2) 

11/19/1996 30.5 32 0.0 21.2 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.0 20.5 0.0 0.0 1.0 0.0 0.0 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 2.1 0.0 100.0 0.0 14.5 10.5 
12/07/1999 29.6 45 0.0 20.6 0.0 0.0 0.0 0.6 0.0 
10/30/2000 29.7 45 0.0 4.9 0.0 20.0 0.0 8.2 2.7 
12/05/2001 29.9 65 0.0 1.2 0.0 100.0 4.0 13.6 8.0 
11/05/2002 29.9 50 0.0 20.5 0.0 0.0 0.0 0.0 0.0 
11/17/2003 30.1 45 0.0 19.8 0.0 0.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 20.6 0.0 46.0 0.0 0.8 0.5 
11/08/2005 29.9 55 0.0 2.8 0.0 100.0 0.0 9.4 6.4 
12/14/2006 30.0 55.0 0.2 21.0 0.0 0.0 0.0 0.1 0.0 
10/23/2007 29.5 74 0.0 20.2 0.0 0.0 6.0 0.5 0.0 
09/30/2008 29.6 61 0.0 13.1 0.0 0.0 0.0 4.3 0.0 
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Gas Monitoring Data 

2008 Landfill Gas Monitoring

VENT DATE AP T (0F) 
VOC 
ppm 
PID 

O2 % 
GEM 500 

H2S 
ppm 

ISTMX 

% LEL 
ISTMX 

CO ppm 
ISTMX 

CO2 % 
GEM 500 

CH4 % 
GEM 500 

GV-13 
(PH2) 

11/19/1996 30.5 32 0.0 21.2 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.0 17.9 0.0 66.0 1.0 2.0 1.6 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 2.3 0.0 100.0 0.0 14.0 18.5 
12/07/1999 29.6 45 0.0 14.7 0.0 100.0 0.0 4.6 6.6 
11/01/2000 29.8 55 0.0 0.1 0.0 100.0 0.0 14.5 19.1 
12/05/2001 29.9 65 0.0 4.3 0.0 100.0 1.0 10.1 11.3 
11/05/2002 29.9 50 0.0 9.3 0.0 100.0 0.0 6.3 4.9 
11/17/2003 30.1 45 0.0 19.2 0.0 2.0 0.0 0.3 0.0 
11/16/2004 30.0 45 0.0 21.2 0.0 75.0 0.0 0.1 0.2 
11/08/2005 29.9 55 0.0 20.2 0.0 25.0 0.0 0.5 0.5 
12/14/2006 30.0 55.0 0.2 20.1 0.0 0.0 0.0 0.2 0.0 
10/23/2007 29.5 74 0.0 0.2 0.0 100.0 0.0 13.1 14.7 
09/30/2008 29.6 61 0.0 5.2 0.0 >100 0.0 1.0 13.9 

GV-14 
(PH2) 

11/19/1996 30.5 32 0.0 21.2 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.0 20.4 0.0 0.0 1.0 0.0 0.0 
10/26/1998 30.2 45 0.0 21.2 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.7 2.0 100.0 0.0 22.2 34.1 
12/06/1999 29.7 45 0.0 17.0 0.0 100.0 0.0 5.2 8.0 
11/01/2000 29.8 55 0.0 0.0 0.0 100.0 0.0 26.6 41.0 
12/05/2001 29.9 65 0.0 1.6 0.0 100.0 2.0 22.2 33.1 
11/05/2002 29.9 50 0.0 2.2 0.0 100.0 0.0 15.7 18.6 
11/17/2003 30.1 45 0.0 5.8 0.0 57.0 0.0 7.8 3.8 
11/16/2004 30.0 45 0.0 4.4 0.0 100.0 13.0 19.9 33.5 
11/08/2005 29.9 55 0.0 20.7 0.0 6.0 0.0 0.2 0.3 
12/14/2006 30.0 55.0 0.1 21.0 0.0 13.0 0.0 0.4 0.1 
10/23/2007 29.5 74 0.0 0.2 0.0 100.0 8.0 23.1 33.6 
09/30/2008 29.6 61 0.0 1.5 0.0 >100 0.0 20.0 26.8 

GV-15 
(PH3) 

11/19/1996 30.5 32 0.0 20.1 0.0 11.0 0.0 0.6 0.4 
10/29/1997 29.9 45 0.0 13.4 0.0 46.0 1.0 4.2 2.2 
10/26/1998 30.2 45 0.0 21.6 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 2.1 0.0 100.0 0.0 22.5 23.7 
12/06/1999 29.7 45 0.0 20.2 0.0 0.4 0.0 0.7 0.6 
11/01/2000 29.8 55 0.0 0.1 0.0 100.0 0.0 26.6 27.7 
12/05/2001 29.9 65 0.0 0.3 0.0 100.0 0.0 22.9 23.4 
11/05/2002 29.9 50 0.0 4.2 0.0 100.0 0.0 12.2 10.6 
11/17/2003 30.1 45 0.0 8.2 0.0 74.0 0.0 7.4 5.1 
11/16/2004 30.0 45 0.0 0.0 0.0 100.0 11.0 26.1 32.4 
11/08/2005 29.9 55 0.0 20.9 0.0 0.0 0.0 0.0 0.0 
12/14/2006 30.0 55.0 0.2 21.0 0.0 4.0 0.0 0.4 0.1 
10/23/2007 29.5 74 0.0 0.1 0.0 100.0 12.0 27.4 24.9 
09/30/2008 29.6 61 0.0 3.9 0.0 >100 0.0 15.1 11.3 
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2008 Landfill Gas Monitoring

VENT DATE AP T (0F) 
VOC 
ppm 
PID 

O2 % 
GEM 500 

H2S 
ppm 

ISTMX 

% LEL 
ISTMX 

CO ppm 
ISTMX 

CO2 % 
GEM 500 

CH4 % 
GEM 500 

GV-16 
(PH3) 

11/19/1996 30.5 32 0.0 21.1 0.0 1.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.2 18.0 0.0 2.0 1.0 1.0 0.0 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.8 0.0 100.0 0.0 19.2 13.0 
12/06/1999 29.7 45 0.0 20.9 0.0 0.0 0.0 0.0 0.0 
11/01/2000 29.8 55 30.0 0.5 0.0 68.0 0.0 21.8 14.6 
12/05/2001 29.9 65 0.0 0.4 0.0 68.0 1.0 19.7 12.5 
11/05/2002 29.9 50 0.0 20.7 0.0 0.0 0.0 0.0 0.0 
11/17/2003 30.1 45 0.0 15.0 0.0 29.0 0.0 2.3 1.0 
11/16/2004 30.0 45 0.0 0.1 0.0 100.0 10.0 24.6 22.6 
11/08/2005 29.9 55 0.0 0.0 0.0 100.0 2.0 23.7 20.7 
12/14/2006 30.0 55.0 0.0 20.1 0.0 1.0 0.0 1.1 0.2 
10/23/2007 29.5 74 0.0 0.1 1.0 100.0 11.0 25.3 15.1 
09/30/2008 29.6 61 0.0 3.8 0.0 96.0 0.0 16.7 4.8 

GV-17 
(PH4A) 

11/19/1996 30.5 32 0.0 21.0 0.0 2.0 0.0 0.2 0.1 
10/29/1997 29.9 45 0.0 16.1 0.0 8.0 1.0 2.5 0.5 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.7 3.0 100.0 0.0 25.0 26.2 
12/06/1999 29.7 45 0.0 20.2 0.0 0.0 0.0 0.0 0.0 
11/01/2000 29.8 55 40.0 0.1 0.0 100.0 0.0 29.2 32.0 
12/05/2001 29.9 65 0.0 2.2 0.0 100.0 3.0 19.6 17.1 
11/05/2002 29.9 50 0.0 14.9 0.0 17.0 0.0 3.0 0.5 
11/17/2003 30.1 45 0.4 14.8 0.0 7.0 0.0 2.1 0.4 
11/16/2004 30.0 45 0.0 0.0 0.0 100.0 10.0 27.6 37.5 
11/08/2005 29.9 55 0.0 0.0 0.0 100.0 3.0 27.0 32.7 
12/14/2006 30.0 55.0 0.0 9.2 0.0 100.0 5.0 16.5 17.4 
10/23/2007 29.5 74 0.0 16.2 0.0 100.0 0.0 15.2 22.1 
09/30/2008 29.6 61 0.0 21.0 0.0 26.0 0.0 1.0 1.3 

GV-18 
(PH4B) 

11/19/1996 30.5 32 0.0 21.2 0.0 2.0 0.0 0.1 0.2 
10/29/1997 29.9 45 0.0 18.6 0.0 50.0 0.0 2.4 2.7 
10/26/1998 30.2 45 0.0 21.1 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.7 0.0 100.0 0.0 25.7 32.8 
12/06/1999 29.7 45 0.0 0.0 0.0 100.0 0.0 35.8 45.5 
11/01/2000 29.8 55 0.0 0.2 0.0 100.0 0.0 30.0 39.5 
12/05/2001 29.9 65 0.0 3.7 0.0 100.0 0.0 21.7 29.1 
11/05/2002 29.9 50 0.0 3.2 0.0 100.0 0.0 19.0 23.5 
11/17/2003 30.1 45 0.0 19.5 0.0 2.0 0.0 0.4 0.3 
11/16/2004 30.0 45 0.0 21.2 0.0 0.0 0.0 0.0 0.0 
11/08/2005 29.9 55 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/14/2006 30.0 55.0 0.0 21.0 0.0 0.0 0.0 0.2 0.0 
10/23/2007 29.5 74 0.0 0.1 0.0 100.0 7.0 28.6 37.1 
09/30/2008 29.6 61 0.0 18.2 0.0 24.0 1.0 1.7 1.1 
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Gas Monitoring Data 

2008 Landfill Gas Monitoring

VENT DATE AP T (0F) 
VOC 
ppm 
PID 

O2 % 
GEM 500 

H2S 
ppm 

ISTMX 

% LEL 
ISTMX 

CO ppm 
ISTMX 

CO2 % 
GEM 500 

CH4 % 
GEM 500 

LGP-01-01X 

12/05/2001 29.9 65.0 0.0 20.9 0.0 0.0 0.0 0.0 0.0 
11/05/2002 29.9 50.0 0.0 20.2 0.0 0.0 0.0 0.2 0.0 
11/17/2003 30.1 45.0 0.8 20.0 0.0 0.0 0.0 0.3 0.0 
11/16/2004 30.0 45.0 0.0 20.6 0.0 0.0 0.0 0.4 0.0 
11/08/2005 29.9 55.0 0.0 20.3 0.0 0.0 0.0 0.7 0.0 
12/11/2006 30.4 35.0 0.0 20.9 0.0 0.0 0.0 0.0 0.0 
10/23/2007 29.5 74 0.0 20.4 0.0 0.0 0.0 0.7 0.0 
03/18/2008 30.4 50.0 0.0 20.9 0.0 0.0 0.0 0.1 0.0 
09/29/2008 29.7 70 0 19.2 0 0 5 1.4 0 

LGP-01-02X 

12/05/2001 29.9 65.0 0.0 20.3 0.0 0.0 0.0 0.8 0.0 
11/05/2002 29.9 50.0 0.0 19.3 0.0 0.0 0.0 1.4 0.0 
11/17/2003 30.1 45.0 0.9 18.8 0.0 0.0 0.0 1.7 0.0 
11/16/2004 30.0 45.0 0.0 20.0 0.0 0.0 0.0 1.7 0.0 
11/08/2005 29.9 55.0 0.0 19.2 0.0 0.0 0.0 2.2 0.0 
12/11/2006 30.4 35.0 0.0 20.4 0.0 0.0 1.0 1.2 0.0 
10/23/2007 29.5 74 0.0 19.7 0.0 0.0 0.0 1.5 0.0 
03/18/2008 30.4 50.0 0.0 20.2 0.0 0.0 0.0 0.6 0.0 
09/29/2008 29.7 70 0.0 17.6 0.0 0.0 0.0 2.9 0.0 

LGP-01-03X 

12/05/2001 29.9 65.0 0.0 20.7 0.0 0.0 0.0 0.3 0.0 
11/05/2002 29.9 50.0 0.0 20.2 0.0 0.0 0.0 0.6 0.0 
11/17/2003 30.1 45.0 0.9 19.6 0.0 0.0 0.0 0.8 0.0 
11/16/2004 30.0 45.0 0.0 21.3 0.0 0.0 0.0 0.0 0.0 
11/08/2005 29.9 55.0 0.0 19.5 0.0 0.0 0.0 1.7 0.0 
12/11/2006 30.4 35.0 0.0 20.6 0.0 0.0 0.0 1.7 0.0 
10/23/2007 29.5 74 0.0 19.5 0.0 0.0 0.0 1.4 0.0 
03/18/2008 30.4 50.0 0.0 20.5 0.0 0.0 0.0 0.4 0.0 
09/29/2008 29.7 70 0.0 18.7 0.0 0.0 2.0 1.5 0.0 

LGP-01-04X 

12/05/2001 29.9 65.0 0.0 20.8 0.0 0.0 0.0 0.1 0.0 
11/05/2002 29.9 50.0 0.0 20.2 0.0 0.0 0.0 0.2 0.0 
11/17/2003 30.1 45.0 0.9 19.9 0.0 0.0 0.0 0.4 0.0 
11/16/2004 30.0 45.0 0.0 21.3 0.0 0.0 0.0 0.0 0.0 
11/08/2005 29.9 55.0 0.0 20.3 0.0 0.0 0.0 0.6 0.0 
12/11/2006 30.4 35.0 1.5 20.6 0.0 0.0 0.0 0.5 0.0 
10/23/2007 29.5 74 0.0 20.2 0.0 0.0 0.0 0.6 0.0 
03/18/2008 30.4 50.0 0.0 20.4 0.0 0.0 0.0 0.1 0.1 
09/29/2008 29.7 70 0.0 19.6 0.0 0.0 3.0 0.8 0.0 

LGP-05-05X 

12/11/2006 30.4 35.0 0.0 20.3 0.0 0.0 0.0 1.5 0.0 
10/23/2007 29.5 74 0.0 14.8 0.0 0.0 0.0 6.3 0.0 
03/18/2008 30.4 50.0 0.0 21.0 0.0 1.0 0.0 0.5 0.1 
09/29/2008 29.7 70 0.0 0.0 0.0 >100 0.0 37.7 35.7 
10/12/2008 30.4 75 17.8 0.0  3.0 0.0 
10/16/2008 29.7 65 20.9 0.0  2.6 0.0 
11/05/2008 30.2 65 3.0 0.0 15.2 0.0 
11/07/2008 29.9 65 0.6 >100 24.8 15.8 
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Gas Monitoring Data 

2008 Landfill Gas Monitoring

VENT DATE AP T (0F) 
VOC 
ppm 
PID 

O2 % 
GEM 500 

H2S 
ppm 

ISTMX 

% LEL 
ISTMX 

CO ppm 
ISTMX 

CO2 % 
GEM 500 

CH4 % 
GEM 500 

LGP-05-06X 

12/11/2006 30.4 35.0 0.0 18.2 0.0 0.0 1.0 2.8 0.0 
10/23/2007 29.5 74 0.0 15.4 0.0 0.0 0.0 5.3 0.0 
03/18/2008 30.4 50.0 17.2 0.0 0.0 0.0 0.0 1.2 0.0 
09/29/2008 29.7 70 0.0 2.6 0.0 0.0 9.0 7.6 0.0 

LGP-05-07X 

12/11/2006 30.4 35.0 0.3 17.3 0.0 0.0 1.0 4.1 0.0 
10/23/2007 29.5 74 0.0 16.6 0.0 0.0 0.0 6.3 0.0 
03/18/2008 30.4 50.0 17.8 0.0 0.0 0.0 0.0 2.1 0.0 
09/29/2008 29.7 70 0.0 20.1 0.0 0.0 0.0 0.1 0.0 

LGP-05-08X 

12/11/2006 30.4 35.0 0.0 10.4 0.0 0.0 4.0 12.3 0.0 
10/23/2007 29.5 74 0.0 5.3 0.0 0.0 0.0 16.0 0.0 
03/18/2008 30.4 50.0 0.0 15.7 1.0 0.0 0.0 6.7 0.0 
09/29/2008 29.7 70 0.0 4.2 0.0 10.0 0.0 7.4 0.6 

LGP-05-09X 

12/11/2006 30.4 35.0 0.1 11.0 0.0 1.0 4.0 8.8 0.0 
10/23/2007 29.5 74 0.0 13.5 0.0 0.0 0.0 8.8 0.0 
03/18/2008 30.4 50.0 0.0 15.6 0.0 1.0 0.0 4.8 0.1 
09/29/2008 29.7 70 0.0 0.0 0.0 >100 0.0 18.1 18.9 
10/12/2008 30.4 75 14.4 0.0  6.7 0.0 
10/16/2008 29.7 65 8.4 >100  10.6 8.6 
11/05/2008 30.2 65 6.4 0.0 10.3 0.0 
11/07/2008 29.9 65 0.1 >100 13.6 6.7 

LGP-05-10X 

12/11/2006 30.4 35.0 0.3 12.6 0.0 2.0 4.0 10.4 0.0 
10/23/2007 29.5 74 0.0 0.1 1.0 >100 0.0 22.5 5.8 
03/18/2008 30.4 50.0 0.0 18.1 0.0 1.0 0.0 5.5 0.1 
09/29/2008 29.7 70 0.0 0.0 0.0 >100 0.0 19.9 10.1 
10/12/2008 30.4 75 14.2 0.0  7.2 0.0 
10/16/2008 29.7 65 5.8 >100  16.7 14.7 
11/05/2008 30.2 65 2.2 0.0 13.2 0.0 
11/07/2008 29.9 65 0.6 >100 18.8 10.3 

LGP-05-11X 

12/11/2006 30.4 35.0 2.2 6.9 0.0 2.0 3.0 15.0 0.0 
10/23/2007 29.5 74 0.0 5.3 0.0 >100 0.0 17.7 5.9 
03/18/2008 30.4 50.0 0.0 20.9 0.0 0.0 0.0 1.2 0.0 
09/29/2008 29.7 70 0.0 1.0 0.0 0.0 8.0 7.1 0.0 

LGP-05-13X 

12/11/2006 30.4 35.0 0.2 18.5 0.0 0.0 0.0 3.2 0.0 
10/23/2007 29.5 74 0.0 2.9 0.0 88.0 0.0 14.5 4.4 
03/18/2008 30.4 50.0 0.0 18.9 0.0 1.0 0.0 2.9 0.1 
09/29/2008 29.7 70 0.0 1.5 0.0 35.0 0.0 13.8 1.7 
10/12/2008 30.4 75 17.5 0.0  3.5 0.0 
10/16/2008 29.7 65 20.6 0.0  0.0 0.0 
11/05/2008 30.2 65 6.0 0.0 8.6 0.0 
11/07/2008 29.9 65 0.6 39.0 13.0 1.9 
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Gas Monitoring Data 

2008 Landfill Gas Monitoring

VENT DATE AP T (0F) 
VOC 
ppm 
PID 

O2 % 
GEM 500 

H2S 
ppm 

ISTMX 

% LEL 
ISTMX 

CO ppm 
ISTMX 

CO2 % 
GEM 500 

CH4 % 
GEM 500 

LGP-05-14X 

12/11/2006 30.4 35.0 0.4 8.9 0.0 0.0 3.0 5.1 0.0 
10/23/2007 29.5 74 0.0 19.5 0.0 37.0 8.0 5.3 0.1 
03/18/2008 30.4 50.0 0.0 13.7 0.0 1.0 0.0 1.3 0.1 
09/29/2008 29.7 70 0.0 16.2 0.0 23.0 0.0 2.1 1.1 
10/12/2008 30.4 75 9.2 25.0  5.6 1.2 
10/16/2008 29.7 65 11.6 >100  5.0 7.1 
11/05/2008 30.2 65 7.4 18.0 7.3 0.1 
11/07/2008 29.9 65 3.4 >100 9.0 5.1 

Typical Landfill Gases 

Component 
Percent by 
Volume 

NMOCs 0.01 to 0.6 
O2 0.1 to 1.0 
Sulfides 0 to 1.0 
CO 0 to 0.2 
CO2 40 to 60 
CH4 45 to 60 
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2008 Landfill Gas Monitoring

SHEPLEY’S HILL LANDFILL GAS 


TECHNICAL MEMORANDUM 


TO: ROBERT SIMEONE 

FROM: FRED SANTOS, WILLARD MURRAY 

SUBJECT: DEVENS SHEPLEY’S HILL LANDFILL GAS EVALUATION OF THE SOUTHERN PERIMETER 

DATE: 11/12/08 

CC: FILE (CORRESPONDENCE LOG# 5404.006.COR.011), PAUL HUNT 

Purpose: 

Review recent landfill gas probe measurements related to high and /low barometric 
pressure and determine extent of potential gas migration. 

Summary Results of Recent Sampling Data at Landfill Gas Probes: 

ECC has reviewed both the results of recent sampling of landfill gas probes on the 
southern end of the Shepley’s Hill Landfill and the April 2008 Draft report entitled “Gas 
Trend Report, Shepley’s Hill Landfill, Ayer, Massachusetts, by the US Army Corps of 
Engineers, New England District. This review has revealed the following: 

1.	 On 9/29/08 gas results along the southern edge of the landfill at LGP-5, LGP-9 
and LGP-10 showed >100% LEL and LGP-13 showed 35% LEL; weather was 
cloudy and temperature was in the 70s and barometric pressure was 29.6 inches of 
mercury. 

2.	 On 10/12/08 gas results along the southern edge of the landfill at these same 
LGPs showed 0 % LEL; weather was clear with temperature in the 70s and 
barometric pressure was 30.1 inches of mercury. 

3.	 On 10/16/08 gas results along the southern edge of the landfill at LGP-9, LGP-10 
and LGP-14 showed >100% LEL; weather was cloudy with temperature in the 
60s and barometric pressure was 29.8 inches of mercury.  Storm drains and 
manholes near the southern perimeter of the landfill and Cook Street were 
checked for landfill gas during this sampling episode. Gas results showed zero 
methane and LEL in the manhole/storm drains. 

4.	 On 11/5/08 gas results along the southern edge of the landfill were once again at 
0% LEL except for a reading of 18% LEL at LGP-14; weather was overcast with 
temperature in the 60s but the barometric pressure was high at 30.1 inches of 
mercury. 

5.	 On 11/7/08 gas results along the southern edge of the landfill at LGP-5, LGP-9, 
LGP-10 and LGP-14 showed >100% LEL and LGP-13 showed 39% LEL; 
weather was overcast with slight rain and barometric pressure at 29.9 inches of 
mercury; on this sampling episode drive probes were placed at distances of 10 to 
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2008 Landfill Gas Monitoring

25 feet out from the above LGPs to see if migration has occurred to greater 
distances from the landfill edge; at locations adjacent to LGP-5, LGP-9 and LGP-
10 for sample depths of 3 ft and 6 ft the %LEL was zero, furthermore, at locations  

LGP-13 and LGP-14 at sample depth of 3 ft the %LEL was zero and water was 
encountered at a depth of 5 to 6 ft. 

6.	 Prior to the September 2008 detection of excessive %LEL readings, the LGPs 
have detected little or no methane gas since installation at the northern or southern 
perimeter of the landfill, as reported in the April 2008 Gas Trend Report by the 
US Army Corps of Engineers. 

It can clearly be seen that when the weather is clear and/or barometric pressure is high, 
there is no significant landfill gas migration outside the landfill cap.  However, when the 
weather is cloudy and overcast and barometric pressure is relatively low, landfill gas 
tends to migrate laterally outside the landfill cap along the southern end of the landfill in 
the vicinity of LGP-5, LGP-9, LGP-10, LGP-13 and LGP-14.  The distance migrated is 
small, less than 10 to 25 feet from the edge of the landfill cap during these periods of low 
barometric pressure.  When high barometric pressure returns the landfill gas is apparently 
pushed back beneath the landfill cap. 

Conclusions Regarding Landfill Gas Migration: 

The observed high %LEL gas levels measured recently in landfill gas probes along the 
southern edge of the Shepley’s Hill Landfill cap are transient events and only persist for a 
short time while a low barometric pressure system resides over the landfill.  Furthermore, 
during this time of low pressure the distance gas migrates away from the edge of the 
landfill is very small, less than 10 to 25 feet.  When the inclement weather and its 
associated low pressure are replaced by clear weather and relatively high atmospheric 
pressure, the landfill gas probes show that %LEL values return to zero or to very low 
values. 
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LGP Sampling Data

2009 Landfill Gas Monitoring
Shepley Hill LF 

Date: 05/28/2009 Weather: Cloudy, mist, 50's Field Team: Dave Reault & Matt Stetson 

Initial Readings Post Purge Readings 

Time Well VOC ppm PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % 
Riser 

Length (ft 
of 1") 

Purge 
Rate (lpm) 

Purge 
Time (sec) 

VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP 

(inches) 

930 LGP-01-04X 0 21.0 0 0 0 0.8 0 9 2 83 0 20.4 0 0 0 0.8 0 29.75 
940 LGW-09-04X 58 20.4 0 0 0 0.7 0 13 2 120 3.2 21.1 0 0 0 0 0 29.75 
950 LGP-01-03X 1.5 20.9 0 0 0 0.7 0 9 2 83 0 21.1 0 0 0 0 0 29.75 

1000 LGW-09-03X >300 21.1 0 0 0 0.3 0 18 2 167 9.2 21.2 0 0 0 0 0 29.75 
1010 LGP-01-02X 0 20.6 0 0 0 1.7 0 9 2 83 0 20.6 0 0 0 0.8 0 29.75 
1020 LGW-09-02X 161 21.1 0 0 0 1.7 0 22 2 204 2.9 20.4 0 0 0 1.6 0 29.75 
1030 LGP-01-01X 0 21.4 0  1  0  0  0  9  2  83  0  21.2 0 0 0 0.4 0 29.75 
1040 LGW-09-01XA 164 21.1 0 0 0 0.5 0 17 2 157 4.2 21.1 0 0 0 0.6 0 29.75 
1050 LGW-09-01XB 184 21.3 0 0 0 0.3 0 28 2 259 22 21.3 0 0 0 0.6 0 29.75 
1150 LGP-05-05X 0 11.1 0 29 0 9.7 1.5 10 2 93 0 2.3 0 48 2 17.6 2.3 29.72 
1200 LGW-09-05X 0 19.8 0 8 0 1.4 0.4 18 2 167 0 2.7 0 >100 0 16.7 5.6 29.72 
1210 LGP-05-06X 0 18.1 0 1 0 2.9 0 10 2 93 0 17.4 0 0 0 3.6 0 29.72 
1220 LGW-09-06X 145 13.6 0 0 0 5.3 0 13 2 120 18 13.6 0 0 0 5.8 0 29.72 
1230 LGP-05-08X 4.6 16.7 0 3 0 4.8 0.1 10 2 93 1.8 3.9 0 3 0 17.2 0.1 29.72 
1240 LGW-09-08X 62 10.4 0 19 0 9.7 0.9 20 2 185 6.5 5.7 0 45 0 15.2 2 29.72 
1250 LGP-05-07X 3.8 12.9 0 21 0  6  1  7  2  65  5.7  5.5  0  1  0  12.7 0.1 29.72 
1300 LGP-05-09X 2.6 12.7 0 3 0 7.7 0.1 10 2 93 2.4 2.7 0 2 0 12.4 0.1 29.72 
1310 LGW-09-09X 27 8.0 0 16 0 10.3 0.8 20 2 185 3.9 2.2 0 22 0 13 1.1 29.72 
1320 LGP-05-10X 0 11.8 0 40 0 9.1 2 10 2 93 0 5.4 0 81 0 15.9 4 29.72 
1330 LGW-09-10X 1.5 16.3 0 43 0 5.7 2.1 16 2 148 2.3 2.9 0 >100 0 18.6 7.7 29.72 
1340 LGP-05-11X 0 13.1 0 32 0 7.6 1.5 9 2 83 0 13.2 0 20 0 11.6 1 29.72 
1350 LGW-09-11X 13.9 12.0 0 66 0 10.1 3.3 15 2 139 1.7 3.2 0 >100 0 17.7 8 29.72 
1400 LGP-05-13X 1.4 16.9 0 0 0 3.9 0 6 2 56 4 12.4 0 0 0 7.3 0 29.72 
1410 LGP-05-14X 3.6 19.8 0 3 0 1.4 0.1 10 2 93 2.8 8 0 17 0 7.1 0.8 29.72 
1420 LGW-09-15X 6.7 17.0 0 0 0 1.8 0 12 2 111 1.1 15.2 0 0 0 4.9 0 29.72 

* ECC also monitored catch basins and the swale culvert at the southern perimeter of the landfill for LEL and methane. Levels were at zero. No LEL or methane was detected. 
** ECC will install temporary soil gas probes tomorrow (Friday, May 29th) to monitor gas migration if landfill gas levels remain high. 

Gas Well ID Depth to Groundwater 
(ft)

 Screened Interval 
(ft) Screen Length (ft) End of Boring (ft) 

LGW-09-14X 4.28 2-12 10 13 
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LGP Sampling Data

2009 Landfill Gas Monitoring
Shepley Hill LF 

Date: 05/30/2009 Weather: Clear, breezy, 60's Field Team: Dave Reault 

Initial Readings Post Purge Readings 

Time Well VOC ppm PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % 
Riser 

Length (ft 
of 1") 

Purge 
Rate (lpm) 

Purge 
Time (sec) 

VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP 

(inches) 

1400 LGP-05-05X >100 11.2 10 2 93 >100 19.6 29.39 
1410 LGP-09-05X >100 21.3 18 2 167 >100 25.6 29.39 
1420 LGP-09-08X >100 5.1 20 2 185 >100 5.4 29.39 
1430 LGP-05-10X >100 7.8 10 2 93 >100 14.4 29.39 
1440 LGP-09-10X >100 9.8 16 2 148 >100 15.6 29.39 
1450 LGP-09-11X >100 12.5 15 2 139 >100 17.4 29.39 

* ECC also monitored catch basins and the swale culvert at the southern perimeter of the landfill for LEL and methane. Levels were at zero. No LEL or methane was detected. 
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LGP Sampling Data

2009 Landfill Gas Monitoring
Shepley Hill LF 

Date: 05/31/2009 Weather: Clear, breezy, 60's Field Team: Dave Reault 

Initial Readings Post Purge Readings 

Time Well VOC ppm PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % 
Riser 

Length (ft 
of 1") 

Purge 
Rate (lpm) 

Purge 
Time (sec) 

VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP 

(inches) 

1220 LGP-05-05X >100 16.5 10 2 93 >100 13.5 29.44 
1230 LGP-09-05X >100 21.7 18 2 167 >100 22.2 29.44 
1240 LGP-09-08X >100 5.1 20 2 185 91 4.5 29.44 
1250 LGP-05-10X >100 5.1 10 2 93 >100 12 29.44 
1300 LGP-09-10X >100 5.2 16 2 148 >100 14.3 29.44 
1310 LGP-09-11X >100 15.8 15 2 139 >100 15.6 29.44 

* ECC also monitored catch basins and the swale culvert at the southern perimeter of the landfill for LEL and methane. Levels were at zero. No LEL or methane was detected. 
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LGP Sampling Data

2009 Landfill Gas Monitoring
Shepley Hill LF 

Date: 06/01/2009 Weather: Clear sky, breezy, 50's Field Team: Dave Reault 

Initial Readings Post Purge Readings 

Time Well VOC ppm PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % 
Riser 

Length (ft 
of 1") 

Purge 
Rate (lpm) 

Purge 
Time (sec) 

VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP 

(inches) 

930 LGP-05-05X >100 8.1 10 2 93 0 0 29.89 
940 LGP-09-05X >100 7.8 18 2 167 0 0 29.89 
950 LGP-09-08X 78 3.9 20 2 185 0 0 29.89 

1000 LGP-05-10X 35 1.8 10 2 93 0 0 29.89 
1010 LGP-09-10X 9 0.4 16 2 148 0 0 29.89 
1020 LGP-09-11X 29 1.4 15 2 139 18 0.6 29.89 

* ECC also monitored catch basins and the swale culvert at the southern perimeter of the landfill for LEL and methane. Levels were at zero. No LEL or methane was detected. 
** ECC did not install temporary soil gas probes today due to the rising barometric pressure that caused the landfill gas to retreat back into the landfill. 
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LGP Sampling Data

2009 Landfill Gas Monitoring
Shepley Hill LF 

Date: 07/17/2009 Weather: Partly cloudy, 75 Field Team: Dave Reault, Dave Comeau 

Initial Readings Post Purge Readings 

Time Well VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % Purge 

Rate (lpm) 
Purge 

Time (sec) 
VOC ppm 

PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP 

0840 01-04X 0 19.5 0 0 0 1.3 0 2 83 0 19.3 0 0 0 1.4 0 29.48 

0847 09-04X 3 19.3 0 0 0 1.3 0 2 120 0 19.2 0 0 0 1.4 0 29.48 

0853 01-03X 0 19.2 0 0 0 1.9 0 2 83 0 19.1 0 0 0 1.9 0 29.48 

0858 09-03X 13 19.2 0 0 0 1.6 0 2 167 3 19 0 0 0 1.7 0 29.48 

0904 01-02X 5 18.4 0 0 0 2.8 0 2 83 1 18 0 0 0 2.8 0 29.48 

0908 09-02X 7 17.8 0  0  1  3  0  2  204  2  18  0  0  0  2.5  0  29.48 

0914 01-01X 0 19.6 0 0 1 0.7 0 2 83 1 20.1 0 0 1 0.2 0 29.48 

0919 09-01XA 7 19.7 0 0 2 0.7 0 2 157 2 19.7 0 0 1 0.7 0 29.48 

0923 09-01XB 17 19.8 0 0 3 0.7 0 2 259 3 19.9 0 0 4 0.7 0 29.48 

0950 05-05X 0 2.5 0 >100 4 25.6 22.4 2 93 0 0.4 0 >100 2 31.6 29.1 29.48 

0957 09-05X 0 1.1 0 >100 3 27.9 25.9 2 167 0 0.5 0 >100 2 32.4 33.1 29.48 

1005 05-06X 3 13.6 0 0 1 4.9 0 2 93 2 11.1 0 0 0 6.8 0 29.48 

1011 09-06X 11 2.3 0 0 0 10.8 0 2 120 3 20.2 0 0 2 0 0 29.48 

1029 05-08X 0 11.3 0 66 1 10.5 3.3 2 93 0 1.2 0 >100 1 23.1 7.2 29.48 

1035 09-08X 0 0.5 0 >100 3 21.6 7.7 2 185 0 0.3 0 >100 5 22.9 9.8 29.48 

1020 05-07X 0 7.7 0 >100 2 11.7 7 2 65 1 5.9 0 9 1 14.7 0.4 29.48 

1045 05-09X 0 3.8 0 >100 3 12.4 5.8 2 93 0 0.4 0 >100 2 15.3 8.4 29.48 

1050 09-09X 0 0.4 0 >100 3 16.4 7 2 185 0 0.4 0 >100 3 16.9 8.2 29.48 

1101 05-10X 0 9.2 0 >100 3 13.8 11 2 93 0 3.4 0 >100 2 19.5 13.9 29.48 

1105 09-10X 0 11.2 0 >100 1 13.2 10.8 2 148 0 1 11 >100 1 26.2 24.9 29.48 

1110 05-11X 0 10.2 1 >100 2 11.1 9.6 2 83 1 3.4 1 44 1 19.8 2.2 29.48 

1115 09-11X 0 1 1 >100 2 22.8 22.6 2 139 0 0.5 2 >100 1 24.3 27.3 29.48 

1121 05-13X 3 12.9 0 10 0 6.7 0.5 2 56 3 6.1 0 1 0 12.3 0 29.48 

1128 05-14X 2 17.7 0 9 0 1.8 0.4 2 93 0 7.4 0 78 0 7.5 3.9 29.48 

1137 09-15X 3 15.9 0 1 0 2.8 0 2 111 2 9.7 0 0 0 8 0 29.48 

Gas Well ID Depth to 
Groundwater (ft)

 Screened Interval 
(ft) Screen Length (ft) End of Boring (ft) 

LGW-09-14X 5.56 2-12 10 13 

* ECC also monitored catch basins and the swale culvert at the southern perimeter of the landfill for LEL and methane. Levels were at zero. No LEL or methane was detected. 
** ECC was unable to install temporary soil gas probes this quarterly event due to equipment damage and incorrect replacement equipment being shipped to the site. Barometric 
pressure increased to a high level by the time the correct equipment was shipped to the site. 
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LGP Sampling Data

2009 Landfill Gas Monitoring
Shepley Hill LF 

Date: 07/20/2009 Weather: Clear, 80's Field Team: Dave Reault 

Initial Readings Post Purge Readings 

Time Well VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % Purge 

Rate (lpm) 
Purge 

Time (sec) 
VOC ppm 

PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP 

0940 05-05X 8.4 0 >100 1 20.7 12.3 2 93 14.6 0 0 0 7 0 29.86 

0948 09-05X 5.7 0 >100 0 25.1 18.6 2 167 9.5 0 5 0 12.2 0.2 29.86 

0956 05-08X 18.3 0 4 0 2.3 0.2 2 93 11.2 0 0 0 12.5 0 29.86 

1000 09-08X 2.3 0 >100 1 21.6 5.5 2 185 5.5 0 2 0 18 0.1 29.86 

1008 05-09X 8.2 0 57 1 11.2 2.8 2 93 5.7 0 0 0 14.7 0 29.86 

1012 09-09X 15.2 0 0 0 3.5 0 2 185 14 0 0 0 4.3 0 29.86 

1020 05-10X 18.6 0 18 0 3.2 0.9 2 93 9.2 0 0 0 9.9 0 29.86 

1025 09-10X 20.1 0  4  0  1  0.2  2  148  0.8  6  >100 0 24.1 5.4 29.86 

1032 05-11X 15.4 0 25 0 7.8 1.2 2 83 15.2 0 18 0 8.2 0.9 29.86 

1036 09-11X 7.2 0 >100 0 23.3 24.5 2 139 6.9 0 >100 0 22.2 10.6 29.86 

1047 05-14X 20.4 0 0 0 0.3 0 2 93 7.7 0 51 0 8.1 2.5 29.86 
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LGP Sampling Data

2009 Landfill Gas Monitoring
Shepley Hill LF 

Date: 07/22/2009 Weather: Cloudy, 70's Field Team: Fred Santos 

Initial Readings Post Purge Readings 

Time Well VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % Purge 

Rate (lpm) 
Purge 

Time (sec) 
VOC ppm 

PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP 

1000 09-10X 0 0 2 148 0 0 30.18 

1015 09-11X 0 0 2 139 0 0 30.18 

1030 05-14X 0 0 2 93 0 0 30.18 
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LGP Sampling Data

 

 

 

 

 

Shepley Hill LF 
2009 Landfill Gas Monitoring

Cloudy, rainy, 50's, BP = 29.29
Date: 11/30/2009 Weather: Field Team: Dave Reault, Bill Bearce@ 0900. 

Initial Readings Post Purge Readings 

Time Well VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % Purge 

Rate (lpm) 
Purge 

Time (sec) 
VOC ppm 

PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP (GEM 
2000) 

925 05-05X 0 15.5 0 >100  9.1 7.6 2 93 0 0 0 >100 18.6 9.1 29.29 

930 09-05X 0 4.5 0 >100  19 16.8 2 167 0 0.2 0 >100 25.1 23.2 29.29 

950 05-06X 0 13.4 0 23  3 1.1 2 93 0 11.5 0 2 4.5 0.1 29.29 

956 09-06X 0 6.8 0 9  7.1 0.4 2 120 0 16.4 0 6 1 0.1 29.29 

1005 05-07X 0 14.1 0 4  4.4 0.2 2 65 0 1.2 0 >100 1 23.1 7.2 29.29 

1011 05-08X 0 12.7 0 10  7.5 0.5 2 93 0 0.3 0 >100 5 22.9 9.8 29.29 

1016 09-08X 0 3.2 0 >100  15.7 5.8 2 185 1 5.9 0 9 1 14.7 0.4 29.29 

1022 05-09X 0 8.3 0 74  8.3 3.6 2 93 0 0.4 0 >100 2 15.3 8.4 29.29 

1028 09-09X 0 2 0 >100  13.4 5.1 2 185 0 0.4 0 >100 3 16.9 8.2 29.29 

1036 05-10X 0 15.3 0 18  5 0.9 2 93 0 3.4 0 >100 2 19.5 13.9 29.29 

1040 09-10X 0 2.7 0 >100  16.5 9.6 2 148 0 1 11 >100 1 26.2 24.9 29.29 

1045 05-11X 0 14.4 0 22  5.4 1.1 2 83 1 3.4 1 44 1 19.8 2.2 29.29 

1050 09-11X 0 0.4 0 >100  13.9 7.5 2 139 0 0.5 2 >100 1 24.3 27.3 29.29 

1055 05-13X 0 13.5 0 0  4.1 0 2 56 0 20.9 0 0 0 0 29.29 

1059 05-14X 0 13.4 0 91  6.6 4.6 2 93 0 0.4 0 84  6.7 4.2 29.29 
1107 09-15X 0 17 0 0  3.4 0 2 111 0 13.5 0 0  6.7 0 29.29 

Gas Well ID Depth to 
Groundwater (ft)

 Screened Interval 
(ft) Screen Length (ft) End of Boring (ft) 

LGW-09-14X 6.76 2-12 10 13 

* ECC also monitored catch basins and the swale culvert at the southern perimeter of the landfill for LEL and methane. Levels were at zero. No LEL or methane was detected. 
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LGP Sampling Data

  

  

  

 

Shepley Hill LF 
2009 Landfill Gas Monitoring

Cloudy, rainy, 50's, BP = 29.24
Date: 11/30/2009 Weather: Field Team: Dave Reault, Bill Bearce@ 0900. 

3' depth 6' depth 

Time Well/Distance VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % Purge 

Rate (lpm) 
Purge 

Time (sec) 
VOC ppm 

PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP (GEM 
2000) 

1137 *05X @ 0' 0 6.4 0 89 12.3 4.4 N/A N/A 0 0.4 0 >100 22 17 29.23 

1145 05X @ 10' 0 16.3 0 0 4.5 0 N/A N/A 0 11.6 0 1 8.6 0 29.23 

1210 08X @ 10' 0 18 0 0 3 0 N/A N/A 0 19 0 0 2.2 0 29.24 

1225 09X @10' 0 19.2 0 0 2 0 N/A N/A 0 18.3 0 0 2.6 0 29.24 

1235 10X @ 10' 0 14.1 0 0 1.1 0 N/A N/A 0 19.3 0 0 2.5 0 29.24 

1245 11X @ 10' 0 18.2 0 0 2.6 0 N/A N/A Below water table, not sampled. 29.24 

1255 14X @ 10' 0 19.5 0 0 1.3 0 N/A N/A Below water table, not sampled. 29.24 

* ECC performed an equipment check of the manual soil gas probe to ensure it is working properly. The soil gas was checked at an LGP with elevated methane levels (LGP-05X) . 

Manual soil gas probe samples were collected 10 feet away from the LGPs (except for the equipment check sample which was at 0' away from LGP-05X). 
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LGP Sampling Data

2009 Landfill Gas Monitoring
Shepley Hill LF 

Cloudy, rainy, 50's, BP = 29.24
Date: 11/30/2009 Weather: Field Team: Dave Reault, Bill Bearce@ 0900. 

Initial Readings Post Purge Readings 

Time Vent VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 ppm CH4 % Purge 

Rate (lpm) 
Purge 

Time (min) 
VOC ppm 

PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP (GEM 
2000) 

1255 13 0 20.9 0 5 0 0.1 0.2 5 6 0 12.3 0 >100 0 5 6.6 29.24 

1305 14 0 20.3 0 20 0 1 1 5 6 0 9.5 0 >100 0 10.3 17.7 29.24 

1315 15 0 20.9 0  0  0  0  0  5  10  0  20.8 0 6 0 0.4 0.3 29.24 

1338 18 0 21.1 0  1  0  0  0.1  5  10  0  18.4 0 94 0 3.3 4.7 29.24 

1400 17 0 21.2 0  2  0  0  0.1  5  10  0  21.1 0 2 0 0.1 0.1 29.24 

1415 16 0 21.2 0  2  0  0  0.1  5  10  0  20.3 0 8 0 0.9 0.4 29.24 

1435 12 0 21.1 0  1  0  0  0.1  5  6  0  20.7 0 1 0 1.2 0 29.24 
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LGP Sampling Data

2009 Landfill Gas Monitoring
Shepley Hill LF 

Date: 12/01/2009 Weather: Cloudy, 40s Field Team: Dave Reault 

Initial Readings Post Purge Readings 

Time Well VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % Purge 

Rate (lpm) 
Purge 

Time (sec) 
VOC ppm 

PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP (GEM 
2000) 

1020 09-04X 0 20.1 0 0 0 0.7 0 2 120 0 20.2 0 0 0 0.7 0 29.63 

1025 01-04X 0 20.3 0 0 0 0.5 0 2 83 0 20.4 0 0 0 0.5 0 29.63 

1030 01-03X 0 20.1 0 0 0 1.2 0 2 83 0 20.1 0 0 0 1.2 0 29.63 

1033 09-03X 0 19.9 0 0 0 1.7 0 2 167 0 19.9 0 0 0 1.8 0 29.63 

1039 01-02X 0 19.8 0 0 0 1.8 0 2 83 0 19.9 0 0 0 1.9 0 29.63 

1043 09-02X 0 20 0 0 0 2.1 0 2 204 0 19.7 0 0 0 2.1 0 29.63 

1047 01-01X 0 20.7 0 0 0 0.5 0 2 83 0 20.7 0 0 0 0.6 0 29.63 

1050 09-01X-A 0 20.6 0 1 0 0.8 0 2 157 0 20.7 0 0 0 0.9 0 29.63 

1055 09-01X-B 0 20.7 0  0  0  1  0  2  259  0  20.7 0 0 0 1.1 0 29.63 
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LGP Sampling Data

2009 Landfill Gas Monitoring
Shepley Hill LF 

Date: 12/01/2009 Weather: Cloudy, 40s. Field Team: Dave Reault 

Initial Readings Post Purge Readings 

Time Vent VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 ppm CH4 % Purge 

Rate (lpm) 
Purge 

Time (min) 
VOC ppm 

PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP (GEM 
2000) 

1114 1 0 20 0 0 0 1.1 0 5 6 0 20.1 0  2  0  1  0.1  29.63 

1125 2 0 20.9 0 0 0 0 0 5 6 0 20.9 0  1  0  0  0.1  29.63 

1138 4 0 20.9 0 0 0 0 0 5 6 0 20.9 0 0 0 0 0 29.63 

1150 3 0 20.9 0 0 0 0 0 5 6 0 20.9 0 0 0 0 0 29.63 

1205 6 0 20.9 0 0 0 0.1 0 5 6 0 20.9 0 0 0 0.1 0 29.63 

1218 9 0 20.9 0 2 0 0.2 0.1 5 6 0 19.8 0 36 0 1.4 1.8 29.63 

1230 10 0 20.9 0 0 0 0.1 0 5 6 0 20.9 0 0 0 0.1 0 29.63 

1240 11 0 20.9 0 2 0 0.5 0.1 5 6 0 20.7 0 2 0 0.5 0.1 29.63 

1445 5 0 20.9 0 0 0 0.1 0 5 6 0 20.9 0 0 0 0.1 0 29.64 

1456 8 0 20.9 0 0 0 0 0 5 6 0 20.9 0 0 0 0 0 29.64 

1506 7 0 20.9 0 0 0 0 0 5 6 0 20.9 0 0 0 0 0 29.64 
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2009 Landfill Gas Monitoring
Shepley Hill LF 

Date: 12/02/2009 Weather: Clear, sunny, 50s Field Team: Dave Reault 

Initial Readings Post Purge Readings 

Time Well VOC ppm 
PID O2 % H2S ppm LEL % CO ppm CO2 ppm CH4 % Purge 

Rate (lpm) 
Purge 

Time (sec) 
VOC ppm 

PID O2 % H2S ppm LEL % CO ppm CO2 % CH4 % BP (GEM 
2000) 

1140 05-05X 11.9  57 9.9 2.8 2 93  20 0 1.2 0 29.86 

1145 09-05X  10 >100 15 10 2 167 9.3 0 11.8 0 29.86 

1151 05-08X 17.9  3 1.4 0.1 2 93 14.2  0 8.6 0 29.86 

1156 09-08X 10.2  75 14.9 3.7 2 185 2.6  23 17.3 0.9 29.86 

1203 09-09X 7.6  48  12 2.4 2 185 3  11 14.6 0.5 29.86 

1212 05-10X 18.7  8 3.1 0.4 2 93 16.4  0 5.2 0 29.86 

1216 09-10X 19.3  2 3.1 0.1 2 148 11.7  2 10.3 0.1 29.86 

1221 05-11X 19.7 5 3.6 0.2 2 83 13.3 2 7.7 0.1 29.86 

1225 09-11X 12 91 13 4.5 2 139 9.2 0 11.6 0 29.86 

1233 05-14X 17.7 11 3.7 0.6 2 93 9 0 6.7 0 29.86 
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2009 Landfill Gas Monitoring

SHEPLEY’S HILL LANDFILL PERIMETER GAS 


TECHNICAL MEMORANDUM 


TO: ROBERT SIMEONE 

FROM: FRED SANTOS, WILLARD MURRAY 

SUBJECT: SHEPLEY’S HILL LANDFILL SUPPLEMENTAL PERIMETER GAS MONITORING 

DATE: 6/22/2009 

CC: FILE (CORRESPONDENCE LOG# 5404.006.COR.024) 

Purpose: 

Review recent (May 28 to June 1) landfill gas measurements in both newly installed gas 
monitoring wells and existing gas monitoring probes; and assess the relationship of gas 
concentrations to barometric pressure and compare with measurements made during the 
Fall of 2008. 

Summary Results of Recent Sampling Data at Landfill Gas Probes and Wells: 

During the period from 05/18/2009 to 05/21/2009 thirteen (13) new gas wells were 
installed at the northern and southern ends of the Shepley’s Hill Landfill to supplement 
the existing landfill gas probes.  The new wells (see Figure 1) are typically paired with 
the existing probes but have been installed at deeper elevations so as to allow monitoring 
of the full thickness of the unsaturated zone between the water table and the existing gas 
probes. One of the new gas wells (LGW-09-15X) was installed as a single monitoring 
location at the southeast corner of the landfill.  The new wells (see Table 1) were 
typically completed with the bottom of the well screen positioned 1-foot below the 
observed water table to account for seasonal variations.  At LGW-09-14X the well screen 
was set to straddle the water table with several feet of screen below as well as above the 
water table to confirm the water table elevation and to assess water table fluctuations at 
this location. 

Screen lengths from gas wells LGW-09-5X and LGW-09-8X were modified from the 
Final Supplemental Landfill Gas Monitoring Well Work Plan during drilling activities 
due to conditions observed in the field that warranted the changes.  LGW-09-5X was 
proposed to include a 14’ screen but was reduced to 7.5’ screen due to bedrock refusal. 
Bedrock was located at 15’ bgs during two failed attempts to drill past that depth.  LGW-
09-8X was proposed to include an 18’ screen scheduled to be split between two gas wells 
inside the borehole (10’ screen well and 8’ screen well).  During the drilling of LGW-09-
8X, the water table was observed at 18’ bgs. Therefore end of boring was located at 20’ 
bgs and a 12’screen was installed in a single gas well.  A second gas well was not 
installed in the borehole since the screen length was now less than 15’. 

Gas monitoring performed during the quarterly monitoring episode on May 28 yielded 
the results shown in Table 2. As prescribed in the Revised Long Term Monitoring and 
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2009 Landfill Gas Monitoring

Maintenance Plan prepared in May 2007, several of the monitoring probes/wells which 
exceeded 25% LEL (LGP-05-05X, LGW-09-05X, LGW-09-08X, LGP-05-10X, LGW-
09-10X, and LGW-09-11X) were subjected to continued daily monitoring for %LEL and 
CH4 through June 1. Those subsequent daily monitoring results are shown in Tables 3, 4 
and 5. The gas concentrations are also plotted along with the barometric pressure on 
Figures 2 and 3. It should be noted that there were no exceedances of the 25% LEL 
trigger level at the northern perimeter, only along the southern perimeter.   

The results plotted on Figures 2 and 3 show that as barometric pressure decreases, the 
landfill gas concentrations increase; and when the barometric pressure increases, the 
landfill gas concentrations decrease.  In fact there is a mirror image between the plots of 
CH4 and barometric pressure shown on Figure 2.  The plots of  %LEL and barometric 
pressure show similar results.  These results confirm the findings from the Fall 2008 
measurements summarized in a memo dated 11/12/2008, and the following is a quote 
from that memo:  

“It can clearly be seen that when the weather is clear and/or barometric pressure 
is high, there is no significant landfill gas migration outside the landfill cap.  
However, when the weather is cloudy and overcast and barometric pressure is 
relatively low, landfill gas tends to migrate laterally outside the landfill cap along 
the southern end of the landfill in the vicinity of LGP-5, LGP-9, LGP-10, LGP-13 
and LGP-14. The distance migrated is small, less than 25 feet from the edge of 
the landfill cap during these periods of low barometric pressure.  When high 
barometric pressure returns, the landfill gas is apparently pushed back beneath 
the landfill cap”. 

The groundwater elevation in LGW-09-14X confirms that the water table is near the 
ground surface (depth to water at LGW-09-14X was 6.68 ft) at the southern end of the 
landfill near the storm detention ponds, and the standing water in those ponds reflects the 
water table elevation. Therefore the detention ponds are a barrier for gas migration to the 
south. No %LEL and CH4 detections at LGW-09-15X indicate that gas is not migrating 
east of the detention ponds. 

Temporary drive point soil gas probes were to be installed on Friday May 29, the day 
following the start of the quarterly sampling event to assess the distance of gas migration 
away from the perimeter gas monitoring locations.  They were not installed due to the 
rainy weather and postponed to Monday June 01.  By Monday morning June 01, landfill 
gas levels decreased in all monitoring locations to non-detect levels (except for 39% LEL 
at LGW-09-11X) as the barometric pressure continued to rise.  Therefore temporary drive 
point installation was unable to take place and was postponed until the next quarterly 
sampling event.  It should be noted that such temporary points for assessing gas 
migration distance were installed during the Fall 2008 monitoring and the results showed 
that the lateral distance away from the landfill perimeter that detectable gas had migrated 
was less than 25 feet. 

Also, as was done during the Fall 2008 monitoring, storm drains and manholes near the 
southern perimeter of the landfill and Cook Street were checked for landfill gas, as was 
the culvert outlet that drains the parking lots south of the landfill into the detention ponds.  
Again these results showed no detectable gas levels. 
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2009 Landfill Gas Monitoring

Conclusions Regarding Landfill Gas Migration: 

The observed high %LEL and CH4 gas levels, measured during the May 28 quarterly 
monitoring event, in landfill gas probes and wells along the southern edge of the 
Shepley’s Hill Landfill cap are transient events and only persist for a short time while a 
low barometric pressure system resides over the landfill – in this case the transient event 
lasted for 3 days. When the barometric pressure increased from 29.44 inches Hg on May 
31 to 29.89 inches Hg on June 1, the %LEL and CH4 levels decreased drastically in all 
monitoring locations (to non-detectable levels in all but one location) .   

Assessment of the perimeter landfill gas in both the southern and northern boundary areas 
will continue on a quarterly basis.  The next sampling events are scheduled to take place 
in July 2009, October 2009 and January 2010. 
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2005 Landfill Inspection Checklist

Geotechnical Engineering 
Shepley’s Hill Landfill 

DATE: 8 November 2005 
INSPECTOR: Kullberg/Michalak 

LANDFILL 
ATTRIBUTE 

OBSERVATIONS RECOMMENDATIONS SAT/ 
UNSAT 

Cover Surface 1. Vegetative cover is generally satisfactory except 
as noted in the comments that follow.  Various 
species growing; mowed to about 8 inches height 
(see Photo 6). 

2. There are several areas where settlement has 
occurred. 

3. Trees were removed in the fall of 2002 & 2004 in 
the vicinity of GV-13, the southern perimeter, and 
the eastern perimeter, and have not reestablished. 

4. A utility berm was constructed through the 
middle of the landfill in 2004.  It provides utility 
service to a newly constructed pumping station at 
the northeastern corner of the landfill. 

5. Several areas on the landfill have sustained 
damage by trespassing vehicles, and in some cases 
damage by lawn mowing equipment (Photo 3).  

1. See specific comments 
under the sections that 
follow. 

2. A Comprehensive Site 
Assessment (CSA) is being 
conducted to address this 
condition. 

3. Monitor for tree growth 
in future 

4.Observe effect on 
drainage patterns in the 
vicinity of the utility berm 
during future inspections. 
This may be investigated as 
part of the ongoing CSA. 

5. Damaged areas should 
be repaired as soon as 
possible. 

SAT 

SAT 

SAT 

NA 

UNSAT 

Vegetative 1. In the vicinity of gas vents 8, 11 and 12, the 1. This area should be UNSAT 
Growth perimeter of the cap has some areas of sparse/eroded 

vegetation. The soil in the bare areas is mostly sand 
and is eroded in some areas.  The area should be 
graded to fill in the eroded areas and topsoil should be 
placed to a depth of 6 inches over the sand to allow 
grass to grow. The grass cover should extend at least 
twenty feet beyond the limits of the cap. 

reseeded, with hay or straw 
placed on the surface, to 
prevent further erosion. 
This area to be considered 
as part of the CSA. 

Landfill Gas 1. The gas vents are in good condition. All screens 1. All of the nongalvanized 
Vent Wells and pipes are in functional condition. All of the 

non-galvanized vents are showing signs of rusting 
and corrosion. These include all gas vents except 
for V-12 through V-15. 

vents should be scraped, 
cleaned and painted. 

SAT 
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Geotechnical Engineering 
Shepley’s Hill Landfill 

2005 Landfill Inspection Checklist

LANDFILL 
ATTRIBUTE OBSERVATIONS RECOMMENDATIONS SAT/ 

UNSAT 

Drainage Swales 1. Most of the drainage swale on the south side is 
being invaded by vegetation/wetland species. 
There are also intermittent zones of standing 
water indicating a lack of proper channel slope 
and drainage. 

1. The swale should be 
cleared of vegetation, 
accumulated sediment, and 
debris. The swale should 
then be regraded to promote 
adequate drainage. 

UNSAT 

2. In the south east side drainage swale, in the 
vicinity of gas vent #13 and continuing 
downstream to the rip rap - lined channel, the 
drainage swale is overgrown with vegetation and 
wetland species. It appears to be heavily silted in 
and has a large area of standing water. There is 
an earth and vegetation obstruction just upstream 
of the new rock section preventing the drainage of 
water and turning the channel into a pond. 

2. The swale should be 
cleared of vegetation, 
accumulated sediment, and 
debris. The swale should 
then be regraded to promote 
adequate drainage. 

UNSAT 

Culverts 1. The concrete drainage structure at the terminus 
of the catch basin and underground conduit 
system on the southwest side is overgrown with 
vegetation and is silting in. Standing water is 
present and wetland species are becoming 
established as well. 

1. The structure and 
channel immediately 
downstream should be 
cleaned out and the channel 
regraded as required to 
properly drain. 

UNSAT 

Catch Basins 1. Catch Basin #2 near the entrance to the site has 
a broken surface grate. 

2. Catch Basin #3 near the entrance to the site is 
not set at grade. The rim of the basin is about six 
to eight inches higher than the surrounding 
ground. 

1. The surface grate should 
be replaced. 

2. The rim of this catch 
basin should be lowered to 
meet the surrounding grade. 

UNSAT 

UNSAT 
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Geotechnical Engineering 
Shepley’s Hill Landfill 

2005 Landfill Inspection Checklist

Settlement 1. It appears that many areas of the landfill may 
be settling. The extent and its effect on the 
function of the landfill is unknown 

1 A Comprehensive Site 
Assessment is underway to 
address this condition. 

SAT 

Erosion 1. No substantial erosion observed. SAT 

Access Roads 1. The access roads on the site are in good 
condition. 

1. There are no problems 
on access roads which 
warrant repair at this time.   

SAT 

Security Fencing 1. The perimeter chain-link security fence is in 
poor condition. Fence sections and gates are 
missing and unrestricted access to the site is 
available at many locations.  Some damage to the 
cap by off-road vehicles (trucks, ATV’s, dirt 
bikes, etc.) using the turfed cap areas was 
observed. 

1. The security fence 
should be repaired/replaced 
and extended. This work is 
currently planned under the 
maintenance work 
underway at the landfill. 

UNSAT 

Wetland 
Encroachment 

1. Wetland encroachment is taking place at 
several locations, but is not happening on a wide 
scale. Overall, the areas of encroachment are 
small.  These locations have been noted in above 
comments. 

1. Wetland encroachment 
should be eliminated by 
simple mowing in some 
areas, and by regrading 
channels in other areas. 
The above comments 
address the actions to take 
at specific locations. A 
CSA is underway to 
address this concern at the 
landfill. 

UNSAT 

Immediate Action Required: The following problem areas, from among those mentioned in the comments above, are 
the most critical and should be addressed before the next inspection;  

(1) Repair and replace the security fence and gates as required to control access to the site;  
(2) Repair damage to cap caused by trespassers and lawn mowing equipment. 

SAT – Satisfactory 
UNSAT- Unsatisfactory 
NA – Not Applicable 
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2006 Landfill Inspection Checklist

Shepley’s Hill Landfill Devens, Massachusetts 

Date:  October 31, 2006 
Inpsector: Tim Bakey/ Dave Reault 

LANDFILL 
ATTRIBUTE OBSERVATIONS RECOMMENDATIONS SAT/ 

UNSAT 
Cover 
Surface 

1.  Vegetative cover is generally satisfactory except as 
noted in the comments that follow.  Various species 
growing; mowed to about four inches height (See 
Photo 5). 

2. There are several areas where settlement has 
occurred. 

3. Trees were removed in the fall of 2002 and 2004 in the 
vicinity of GV-13, the southern perimeter, and the 
eastern perimeter, and have not reestablished. 

4. A utility berm was constructed through the middle of 
the landfill in 2004. It provides utility service to the 
pumping station at the northeastern corner of the 
landfill. An access path was built over the utility 
berm in the fall of 2006 in the middle of the landfill, 
near GV-9. 

5. Several areas on the landfill have sustained damage 
by trespassing vehicles and lawn mowing equipment. 

1. See specific comments under the 
sections that follow. 

2. A Comprehensive Site Assessment 
(CSA) is being conducted to address 
this condition. 

3. Monitor for tree growth in future. 
4. Observe effects on drainage patterns in 

the vicinity of the utility berm during 
future inspections. This may be 
investigated as part of the ongoing 
CSA. 

5. Damaged areas should be repaired as 
soon as possible. 

SAT 

SAT 

SAT 
NA 

UNSAT 
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2006 Landfill Inspection Checklist

LANDFILL 
ATTRIBUTE OBSERVATIONS RECOMMENDATIONS SAT/ 

UNSAT 
Vegetative 1. In the vicinity of gas vents 8, 11, and 12, the perimeter of 1. These areas should be reseeded, with hay or UNSAT 
Growth the cap has some areas of sparse/eroded vegetation.  The soil 

in the bare areas is mostly sand and is eroded in some areas. 
The areas should be graded to fill in the eroded areas and 
topsoil should be placed to a depth of six inches over the 
sand to allow grass to grow.  The grass cover should extend 
at least twenty feet beyond the limits of the cap. 

straw placed on the surface, to prevent further 
erosion. These areas should be addressed as 
part of the CSA. 

Landfill Gas 1. The gas vents are in good condition.  All screens and pipes 1. All of the non-galvanized vents should be SAT 
Vent Wells are in functional condition. All of the non-galvanized vents 

are showing signs of rusting and corrosion.  These include all 
gas vents except for GV-12 through GV-15. 

scraped, cleaned and painted. 

Drainage 1. Most of the drainage swale on the south side is being 1. The swale should be cleared of UNSAT 
Swales invaded by vegetation/wetland species.  There are 

also intermittent zones of standing water, indicating a 
lack of proper channel slope and drainage. 

2. In the south-east side drainage swale, in the vicinity 
of GV-13 and continuing downstream to the rip rap 
lined channel, the drainage swale is overgrown with 
vegetation and wetlands species.  It appears to be 
heavily silted in and has a large area of standing 
water. There is an earth and vegetation obstruction 
just upstream of the new rock section preventing the 
drainage of water and turning the cannel into a pond 

3. Vegetation growing in rip rap lined channel located 
in the northern side (under Sculley Road access road). 

vegetation, accumulated sediment, and 
debris. The swale should then be 
regraded to promote adequate 
drainage. 

2. The swale should be cleared of 
vegetation, accumulated sediment, and 
debris. The swale should then be 
regraded to promote adequate 
drainage. 

3. The swale should be cleared of 
vegetation. 

UNSAT 

UNSAT 
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2006 Landfill Inspection Checklist

LANDFILL 
ATTRIBUTE OBSERVATIONS RECOMMENDATIONS SAT/ 

UNSAT 
Culverts 1. The concrete drainage structure at the terminus of the 

catch basin and underground conduit system on the 
southwest side is overgrown with vegetation and is silting in.  
Standing water is present and wetland species are becoming 
established as well. 

1. The structure and channel immediately 
downstream should be cleaned out and the 
channel regraded as required to properly drain. 

UNSAT 

Catch Basins 1. Catch Basin #2 near the entrance to the site has a 
broken surface grate. 

2. Catch Basin #3 near the entrance to the site is not set 
at grade. The rim of the basin is about six to eight 
inches higher than the surrounding ground.   

1. The surface grate should be replaced. 
2. The rim of this catch basin should be 

lowered to meet the surrounding grade. 

UNSAT 

UNSAT 

Settlement 1. It appears that many areas of the landfill may be settling.  
The extent and its effect on the function of the landfill is 
unknown. 

1. A CSA is underway to address this 
condition. 

SAT 

Erosion 1. No substantial erosion observed. SAT 

Access 
Roads 

1. The access roads on the landfill road are generally in 
good condition. A new dense grade surface was 
applied to the landfill road starting from the Cook 
Street entrance and terminating in the middle of the 
landfill in the vicinity of GV-11.  

2.  Some small ruts and standing water was observed 
along the landfill road from about GV-11 to the 
entrance of the pumping station. Moderate erosion of 
the landfill road has occurred at the entrance of the 
pumping station. 

1. None 
2. 

SAT 
UNSAT 
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2006 Landfill Inspection Checklist

LANDFILL 
ATTRIBUTE OBSERVATIONS RECOMMENDATIONS SAT/ 

UNSAT 
Security/ 
Fencing 

1. Repairs have been made to the perimeter fencing. Fence 
sections and gates have been replaced; however, many of 
the gates remain unlocked, allowing unrestricted access. 

1. Secure gates with chains and padlocks. UNSAT 

Wetland 
Encroachment 

1. Wetland encroachment is taking place at several 
locations, but is not happening on a wide scale.  Overall, 
the areas of encroachment are small.  Theses locations have 
been noted in above comments. 

1. Wetland encroachment should be eliminated 
by simple mowing in some areas, and by 
regarding channels in other areas. The above 
comments address the action to take at specific 
locations. A CSA is underway to address this 
concern at the landfill. 

UNSAT 

Immediate Action Required:  The following problem areas, from among those mentioned in the comments above, are the most critical and 
should be addressed before the next inspection: 

1. Secure gates with locks to control access to the site. 
2. Repair damage to cover surface caused by trespassers and lawn moving equipment. 

NOTES: 
SAT = satisfactory 
UNSAT = unsatisfactory 
NA = not applicable 
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2007 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

Date: October 9, 2007 

Inspectors: Dave Reault / Willard Murray, Ph.D., P.E. 


LANDFILL 
ATTRIBUTE OBSERVATIONS RECOMMENDATIONS SAT/UNSAT 

Cover Surface 

1. Vegetative cover is generally satisfactory except as 
noted in the comments that follow.  Various species 
growing; mowed to about four inches height in October 
2007. 

2. There are several areas where settlement has occurred. 

3. No tree or shrub growth was observed on the landfill 
surface. Small shrubs/sapling growth was observed in 
riprap drainage areas along the northern perimeter 

4. A utility berm was constructed through the middle of 
the landfill in 2004. It provides utility service to the 
pumping station at the northeastern corner of the landfill. 
An access path was built over the utility berm in the fall of 
2006 in the middle of the landfill, near GV-9.  No adverse 
effects from this construction were observed. 

5. Several areas on the landfill which have historically 
exhibited poor drainage have sustained minor rutting 
damage, either from trespassing vehicles or lawn mowing 
equipment.  The areas retain water for a considerable time 
after rain effects or melt offs, indicating that the rutting has 
not compromised the cap integrity. 

1. See specific comments under the sections that 
follow. 

2. A Supplemental Groundwater and Landfill Cap 
Assessment (AMEC, ongoing) is being conducted 
to address this condition. 

3. Monitor for tree growth in future. Remove 
shrub/sapling growth as necessary. 

4. Continued observation of effects on drainage 
patterns in the vicinity of the utility berm during 
future inspections. 

5. Affected area should be filled/regraded, 
damaged areas should be repaired as soon as 
possible. 

SAT 

SAT 

SAT 

SAT 

UNSAT 
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2007 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Vegetative Growth 

1. In the vicinity of gas vents 8, 11, and 12, the perimeter of 
the cap has some areas of sparse/eroded vegetation.  The 
soil in the bare areas is mostly sand and is eroded in some 
areas. The areas should be graded to fill in the eroded areas 
and topsoil should be placed to a depth of six inches over 
the sand to allow grass to grow.  The grass cover should 
extend at least twenty feet beyond the limits of the cap. 

1. These areas should be reseeded, with hay or 
straw placed on the surface, to prevent further 
erosion. 

UNSAT 

Landfill Gas Vents 
and Monitoring 

Wells 

1. The gas vents are in good condition. All screens and 
pipes are in functional condition.  All of the non-galvanized 
vents are showing signs of rusting and corrosion. These 
include all gas vents except for GV-12 through GV-15. 

2. Monitoring wells and piezometers are all in good 
condition with no damage observed.  However, many 
monitoring wells and peizometers where without locks or 
the locks had been intentionally cut. 

1. All of the non-galvanized vents should be 
scraped, cleaned and painted. 

2. The involvement of several different agencies 
has resulted in padlocks being intentionally cut to 
gain access for sampling or gauging.  All 
monitoring wells and piezometers should be 
equipped with keyed-alike padlocks with keys 
issued to necessary personnel. 

SAT 

UNSAT 
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2007 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Drainage Swales 

1. Some of the drainage swale on the south side is 
exhibiting growth of vegetation/wetland species.  There are 
also intermittent zones of standing water, indicating a lack 
of proper channel slope and drainage. 

2. In the south-east side drainage swale, in the vicinity 
of GV-13 and continuing downstream to the rip rap 
lined channel, the drainage swale is exhibiting growth of 
vegetation and wetlands species, and appears to be 
heavily silted in some areas.  A silt fence along the newly 
constructed rail line south of the landfill exhibited several 
significant failures (see photos) which may have 
contributed to silt buildup in the drainage swale. 

3. Vegetation growing in rip rap lined channel located 
in the northern side (under Sculley Road access road). 

1. The swale should be cleared of vegetation, 
accumulated sediment, and debris.  The swale 
should then be regraded to promote adequate 
drainage. 

2. The swale should be cleared of vegetation, 
accumulated sediment, and debris.  The swale 
should then be regraded to promote adequate 
drainage. The silt fence should be repaired or the 
area otherwise loamed/seeded to prevent erosion. 

3. The swale should be cleared of vegetation. 

UNSAT 

UNSAT 

UNSAT 

Culverts 

1. The concrete drainage structure at the terminus of the 
catch basin and underground conduit system on the 
southwest side is overgrown with vegetation and is silting 
in. Standing water is present and wetland species are 
becoming established as well. 

1. The structure and channel immediately 
downstream should be cleaned out and the 
channel regraded as required to properly drain. 

UNSAT 
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2007 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Catch Basins 

1. Catch Basin #2 near the entrance to the site has a broken 
surface grate. 

2. Catch Basin #3 near the entrance to the site is not set 
to grade. The rim of the basin is about six to eight 
inches higher than the surrounding ground. 

1. The surface grate should be replaced. 

2. The rim of this catch basin should be lowered 
to meet the surrounding grade. 

UNSAT 

UNSAT 

Settlement 

1. It appears that many areas of the landfill may be settling. 
The extent and its effect on the function of the landfill is 
unknown. The settled areas maintain pooled water for 
significant times after rainfall, indicated the integrity of the 
cap has not been compromised. 

1. A Supplemental Groundwater and Landfill Cap 
Assessment (AMEC, ongoing) is underway to 
address this condition. 

SAT 

Erosion 
1. No substantial erosion observed. 1. None SAT 

Access Roads 

1. The access roads on the landfill road are generally in 
good condition. 

2. The access road entrance to the treatment plant had 
experience severe erosion and rutting.  The damage was 
repaired in May 2007 with the addition of riprap.  Repairs 
have not exhibited further damage. 

1. None 

2. None 

SAT 

SAT 

Security/Fencing 

1. Perimeter fencing is damage and non-existent along 
much of the western boundary of the landfill (wooded area 
along Shepley Hill).  Existing fence gates are not locked. 

1. Secure existing gates with chains and padlocks.  
Extend perimeter fence around the entire landfill 
boundary. 

UNSAT 
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2007 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Wetland 
Encroachment 

1. Wetland encroachment is taking place at several 
locations, but is not happening on a wide scale. Overall, the 
areas of encroachment are small.  Theses locations have 
been noted in above comments. 

1. Wetland encroachment should be eliminated 
by simple mowing in some areas, and by 
regrading channels in other areas.  The above 
comments address the action to take at specific 
locations. 

UNSAT 

Immediate Action Required: The following problem areas, from among those mentioned in the comments above, are the most critical and 
should be addressed before the next inspection: 
1. Secure gates with locks to control access to the site. 
2. Repair damage to cover surface caused by trespassers and lawn moving equipment. 
3. Install keyed-alike padlocks on all monitoring wells and piezometers and issue keys as necessary. 

NOTES: 
SAT = satisfactory 
UNSAT = unsatisfactory 
NA = not applicable 
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2008 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

Date: December 29, 2008 

Inspectors:  Fred Santos/Dave Reault /Willard Murray, Ph.D., P.E. 


LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Cover Surface 

1. The vegetation covering the majority of the landfill is 
adequate; a small area on the east edge has sparse 
vegetation due to a lack of topsoil but no significant erosion 
was observed in this area; mowed to about four inches 
height in September 2008. 

2. The areas noted in the 2007 report where settlement has 
occurred were being filled and graded to conform to the 
slope of the surrounding landfill surface during this 
inspection. As reported in the Draft Supplemental 
Groundwater and Landfill Cap Assessment for Long-Term 
Monitoring and Maintenance (AMEC, 2008):  “Depressions 
due to subsidence create standing water and additional 
hydraulic pressure on the geomembrane, and repairs to 
eliminate these were underway as of December 2008.” 

3. No tree or shrub growth was observed on the landfill 
surface, but was observed in riprap drainage areas along the 
southern perimeter and in northern swale – the small tree 
growth was removed in December. 

4. A utility berm was constructed through the middle of the 
landfill in 2004.  It provides utility service to the pumping 
station at the northeastern corner of the landfill. An access 
path was built over the utility berm in the fall of 2006 in the 
middle of the landfill, near GV-9.  No adverse effects from 
this construction were observed. 

1. See specific comments under the sections that 
follow. 

2. Monitor after completion of current repairs. 

3. Monitor for tree growth in future. Remove 
shrub/sapling growth as necessary. 

4. Continue observation of effects on drainage 
patterns in the vicinity of the utility berm during 
future inspections. 

SAT 

SAT 

SAT 

SAT 
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2008 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Vegetative Growth 

1. The previously reported sparse/eroded vegetation in the 
vicinity of gas vents 8, 11, and 12 appears to have been 
naturally revegetated and no erosion features are apparent. 

The area near SHL-4 has sparse vegetation cover, but no 
significant erosion. 

1. Continuing observation of this area to detect 
any erosion or development of sparse vegetation 
cover should conducted annually. 

The area around SHL-4 should be revegetated. 

SAT 

UNSAT 

Landfill Gas Vents 
and Monitoring 

Wells 

1. The gas vents are in good condition. All screens and 
pipes are in functional condition.  All of the non-galvanized 
vents are showing signs of rusting and corrosion. These 
include all gas vents except for GV-12 through GV-15. 

2. Monitoring wells and piezometers are all in good 
condition with no damage observed.  All monitoring wells 
and piezometers have been equipped with keyed-alike 
padlocks with keys issued to necessary personnel. 

1. Touch-up work on the non-galvanized vents 
should be conducted including scraping, cleaning 
and painting. 

2. None 

SAT 

SAT 

Drainage Swales 

1. Some of the drainage swale on the south side is 
exhibiting growth of vegetation/wetland species.   

2. In the south-east side drainage swale, in the vicinity 
of GV-13 and continuing downstream to the rip rap 
lined channel, the drainage swale appears to have 
accumulations of silt in some areas.   

3. Vegetation growing in rip rap lined channel located in 
the northern side (under Sculley Road access road). 

1. The swale should be cleared of vegetation, 
accumulated sediment, and debris.   

2. The swale will be surveyed after snow melt in 
2009 to determine the amount of silt removal 
needed to maintain a continuous slope of the 
channel bottom.  

3. The swale should be cleared of vegetation. 

UNSAT 

UNSAT 

UNSAT 
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2008 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Culverts 

1. The concrete drainage structure at the terminus of the 
catch basin and underground conduit system south of the 
landfill is overgrown with vegetation and is silting in.  
Standing water is present and wetland species are becoming 
established as well. 

1. This catch basin and drainage system were 
constructed specifically for runoff from the 
commercial buildings and parking lots south of 
the landfill, and are therefore not the 
responsibility of the Army. 

SAT 

Catch Basins 

1. Catch Basin #2 near the entrance to the site has a broken 
surface grate. 

2. Catch Basin #3 near the entrance to the site is not set to 
grade. The rim of the basin is about six to eight inches 
higher than the surrounding ground. 

1. The surface grate should be replaced, however 
this is outside the landfill boundary and does not 
affect landfill cap integrity. 

2. The rim of this catch basin should be lowered 
to meet the surrounding grade, however this is 
outside the landfill boundary and does not affect 
landfill cap integrity. 

SAT 

SAT 

Settlement 
1. Repairs to eliminate depressions caused by settlement 
were underway as of December 2008. 

1. An inspection of these areas should be 
conducted in 2009 to verify satisfactory repair. 

SAT 

Erosion 
1. No substantial erosion observed. 1. None SAT 

Access Roads 
1. The access roads on the landfill road are generally in 
good condition. 

1. None SAT 

Security/Fencing 

1. Perimeter fencing is damage and non-existent along 
much of the western boundary of the landfill (wooded area 
along Shepley’s Hill).  However, no roads have open access 
to the landfill. Existing fence gates across roads that access 
the landfill are secured with chains and padlocks. 

1. None SAT 
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2008 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Wetland 
Encroachment 

1. Wetland encroachment is taking place at several 
locations, but is not happening on a wide scale. Overall, the 
areas of encroachment are small.  

1. Wetland encroachment should be controlled by 
simple mowing in some areas, and by clearing 
channels in other areas. 

UNSAT 

Immediate Action Required: The following problem areas, from among those mentioned in the comments above, are the most critical and 
should be addressed before the next inspection: 
1. Wetland encroachment should be stopped by mowing and clearing as needed. 
2. Vegetation in rip rap lined channels and southern swale should be removed. 

NOTES: 
SAT = satisfactory 
UNSAT = unsatisfactory 
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2009 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

Date: November 4, 2009 

Inspectors:  Fred Santos/Willard Murray, Ph.D., P.E. 


LANDFILL 
ATTRIBUTE OBSERVATIONS RECOMMENDATIONS SAT/UNSAT 

Cover Surface 

1. The vegetation covering the majority of the landfill is 
adequate; mowed to about four inches height in October-
November 2009. 

2. The areas noted in the 2008 report where settlement has 
occurred have been filled and graded to conform to the 
slope of the surrounding landfill surface in 2009 and the 
areas are fully vegetated as of this inspection.   

3. No tree or shrub growth was observed on the landfill 
surface, and previously reported growth in riprap drainage 
areas has been removed.  

4. A utility berm was constructed through the middle of the 
landfill in 2004.  It provides utility service to the pumping 
station at the northeastern corner of the landfill. An access 
path was built over the utility berm in the fall of 2006 in the 
middle of the landfill, near GV-9.  No adverse effects from 
this construction were observed. 

1. See specific comments under the sections that 
follow. 

2. Repairs have successfully eliminated the 
depressions. Continue monitoring for settlement 
that creates depressions. 

3. Monitor for tree growth in future. Remove 
shrub/sapling growth as necessary. 

4. Continue observation of effects on drainage 
patterns in the vicinity of the utility berm during 
future inspections. 

SAT 

SAT 

SAT 

SAT 
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2009 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Vegetative Growth 

1. The area near SHL-4 has sparse vegetation cover, but no 
significant erosion. A steep ground surface slope extends 
from the access road down to the small cove of Plow Shop 
Pond which exhibits a few old shallow erosion features, 
however much of the ground surface is covered with a 
growth of moss over the very sandy soils.  It would appear 
that the sandy surface soils have a high value of 
permeability such that most rainfall infiltrates rather than 
becoming surface runoff thus preventing significant 
erosion. 

1. Continuing observation of this area to detect 
any erosion should be conducted annually. 

Although the area around SHL-4 is sparsely 
vegetated, there does not appear to be current 
erosion of the sandy soils and revegetation is not 
warranted at this time.  

Several small trees were removed in 2009 from 
this area near SHL-4. 

SAT 

Landfill Gas Vents 
and Monitoring 

Wells 

1. The gas vents are in good condition and all of the non-
galvanized vents have recently been scraped and painted a 
bright yellow. All screens and pipes are in functional 
condition. 

2. Monitoring wells and piezometers are all in good 
condition with no damage observed.  All monitoring wells 
and piezometers have been equipped with keyed-alike 
padlocks with keys issued to necessary personnel. 

1. None 

2. None 

SAT 

SAT 
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2009 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Drainage Swales 

1. Some of the drainage swale on the south side is 
exhibiting growth of vegetation/wetland species.  All trees 
that were growing in the swale have been removed, 
however the wetland species growth remains.  The 
existence of wetland species growth has created areas along 
the swale that retain water, however this does not 
compromise the function of the landfill cap as the standing 
water is restricted to the edge of the landfill. 

2. In the south-east side drainage swale, in the vicinity 
of GV-13 and continuing downstream to the rip-rap lined 
channel, the drainage swale appears to have minor 
accumulations of silt and standing water in some areas, 
however after surveying the swale it has been observed that 
this is part of the wetland species growth and does not 
inhibit the function of the swale.  In fact the wetland species 
growth in the swale areas tends to slow the velocity of 
storm water and hence it has become a natural retardant to 
erosive forces.   

3. Vegetation has been removed that was growing in rip rap 
lined channel located in the northern side (under Sculley 
Road access road). 

1. The swale should be monitored for expanded 
growth of wetland species, and small trees that 
appear should be removed.  

2. None 

3. None 

SAT 

SAT 

SAT 

Culverts 

1. The concrete drainage structure at the terminus of the 
catch basin and underground conduit system south of the 
landfill is overgrown with vegetation and is silting in.  
Standing water is present and wetland species are becoming 
established as well. 

1. This catch basin and drainage system were 
constructed specifically for runoff from the 
commercial buildings and parking lots south of 
the landfill, and are therefore not the 
responsibility of the Army. 

SAT 
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2009 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Catch Basins 

1. Catch Basin #2 near the entrance to the site has a broken 
surface grate. 

2. Catch Basin #3 near the entrance to the site is not set to 
grade. The rim of the basin is about six to eight inches 
higher than the surrounding ground. 

1. The surface grate should be replaced; however 
this is outside the landfill boundary and does not 
affect landfill cap integrity. 

2. The rim of this catch basin should be lowered 
to meet the surrounding grade; however this is 
outside the landfill boundary and does not affect 
landfill cap integrity. 

SAT 

SAT 

Settlement 

1. Repairs to eliminate depressions caused by settlement 
have been completed and there are no remaining large areas 
that hold standing water after rain storms. 

1. None SAT 

Erosion 
1. No erosion observed. 1. None SAT 

Access Roads 
1. The access roads on the landfill road are generally in 
very good condition. 

1. None SAT 

Security/Fencing 

1. Perimeter fencing is damaged and non-existent along 
much of the western boundary of the landfill (wooded area 
along Shepley’s Hill).  However, no roads have open access 
to the landfill. Existing fence gates across roads that access 
the landfill are secured with chains and padlocks.  A 
security fence surrounds the arsenic treatment plant.  

1. None SAT 
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2009 Landfill Maintenance Checklist 
Shepley’s Hill Landfill Devens, Massachusetts 

LANDFILL 
ATTRIBUTE OBSERVATIONS REC OMMENDATIONS SAT/UNSAT 

Wetland 
Encroachment 

1. Wetland encroachment is taking place at several 
locations, but is not happening on a wide scale. Overall, the 
areas of encroachment are small.  

1. Continued monitoring of wetland encroachment 
should be conducted and simple mowing in some 
areas close to the existing growth will prevent the 
development of a potential wetland problem. 

SAT 

Immediate Action Required: None 

NOTES: 
SAT = satisfactory 
UNSAT = unsatisfactory 
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TABLE 8 


SUMMARY OF COVER SYSTEM PERFORMANCE STANDARDS 


RECORD OF DECISION 


SHEPLEY'S HILL LANDFILL OPERABLE UNIT 


FORT DEVENS, MA 


Minimize percolation 
of water into landfill. 

Minimize migration 
of liquids through 
landfill. 

Minimize infiltration 
through landfill. 

Minimize migration of 
liquids through landfill. 

Geomembrane installations such as the existing 
one at Shepley's Hill Landfill have a permeabiltty 
of 10 E -7 centimeters per second or less that 
minimizes infiltration and migration of liquid into 
landfilled waste. Sloped surface promotes runoff 
and minimizes infiltration. Vegetation promotes 

Have a 
permeability less 
than or equal to 
bottom liner or 
subsoils. 

Have a permeability 
less than or equal to 
bottom liner or 
subsoils or less than 
10 E-5 centimeters 
per second, 
whichever is less. 

Have a permeability 
less than or equal to 
bottom liner. 

Existing geomembrane permeability is less than 
that of sands underlying landfill. There is no 
bottom liner. 

Promote drainage of 
precipitation. 

Promote drainage 
and minimize 
erosion. 

Promote drainage and 
minimize erosion of 
cover. 

The existing cover is sloped to promote drainage 
and vegetated to prevent erosion. 

Minimize erosion of 
final cover. 

Minimize erosion of 
final cover. 

The existing cover is sloped and vegetated to 
minimize erosion. 

Function with 
minimum 
maintenance. 

Function with 
minimum 
maintenance. 

The existing cover was constructed in a manner 
to minimize maintenance. Monitoring and 
maintenance of cover to maintain 
;ntc,m;"" is normal 

Facilitate gas venting. The existing collection piping and riser system 
facilitate gas venting. Analysis of gas samples 
from vents confirms that function. 
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(continued) 

TABLE 8 

SUMMARY OF COVER SYSTEM PERFORMANCE STANDARDS 

RECORD OF DECISION 


SHEPLEY'S HILL LANDFILL OPERABLE UNIT 


FORT DEVENS, MA 


Minimize infiltration 
through landfill. 

Geomembrane installations such as the existing 
of water into landfill. 
Minimize percolation Minimize migration Minimize migration of 

liquids through landfill. one at Shepley's Hill Landfill have a permeability 
landfill. 
of liquids through 

of 10 E -7 centimeters per second or less that 
minimizes infiltration and migration of liquid into 
landfilled waste. Sloped surface promotes runoff 
and minimizes infiltration. Vegetation promotes 
evapotranspiration. 

Landfill materials were compacted and graded 
and subsidence to 

Accommodate Accommodate settling Accommodate settling 
during construction of the existing cap to 

continue to meet 
settling and and subsidence to 

maintain cover accommodate settling. Maintenance actions are 
performance 

subsidence to 
integrity. possible to maintain cover integrity if or when 

I occurs. 
maintain cover 

The existing cover isolates wastes from potential 
wastes from 
Ensure isolate of 

terrestrial receptors by covering them with soil 
environment. and lowers groundwater to elevations interpreted 

to be below waste. 
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TABLE 9 

SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE SHL·2: LIMITED ACTION 


RECORD OF DECISION 

SHEPLEY'S HILL LANDFILL OPERABLE UNIT 


FORT DEVENS, MA 


Federal Floodplains Floodplain Management Applicable Requires federal agencies to evaluate the To the extent that any 
Regulatory Executive Order No. potential adverse effects associated with activity associated with this 
Authority 11988, [40 CFR Part 6, direct and indirect development of a alternative takes place in 

App. A] floodplain. Alternatives that involve the floodplain, the activity 
modification/construction within a floodplain will be altered to comply 
may not be selected unless a determination with the law. 
is made that no practicable alternative 
exists. If no practicable alternative exists, 
potential harm must be minimized and 
action taken to restore and preserve the 
natural and beneficial values of the 
I 

Wetlands Protection of Wetlands Applicable Under this Order, federal agencies are To the extent that any 
Executive Order No. required to minimize the destruction, loss, activity associated with this 
11990 or degradation of wetlands, and preserve alternative takes place in 

and enhance natural and beneficial values wetlands, the activity will be 
of wetlands. altered to comply with the 
If remediation is required within wetland law. 
areas, and no practical alternative exists, 
potential harm must be minimized and 
action taken to restore natural and beneficial 
values. 
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(continued) 

TABLE 9 
SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE SHL-2: LIMITED ACTION 

RECORO OF DECISION 

SHEPLEY'S HILL LANOFILL OPERABLE UNIT 


FORT DEVENS, MA 


Surface Waters 
Endangered 
Species 

Endangered 
Species 

Fish and Wildlife Applicable 
Coordination Act [16 
USC 661 et seq.; 40 CFR 
Part 302] 

Endangered Species Act Applicable 
[16 USC 1531 et seq.; 50 
CFR Part 402] 

Actions which affect species/habitat require 
consultation with U.S. Department of the 
Interior, U.S. Fish and Wildlife Service, and 
National Marine Fisheries Service, and/or 
state agencies, as appropriate, to ensure 
that proposed actions do not jeopardize the 
continued existence of the species or 
adversely modify or destroy critical habttat. 
The effects of water-related projects on fish 
and wildlife resources must be considered. 
Action must be taken to prevent, mitigate, 
or compensate for project-related damages 
or losses to fish and wildlife resources. 
Consultation with the responsible agency is 
also strongly recommended for on-site 
actions. Under 40 CFR Part 300.38, these 
requirements apply to all response activities 
under the NCP. 

This act requires action to avoid 
jeopardizing the continued existence of 
listed endangered or threatened species or 
modification of their habitat. 

No off-site remedial actions 
performed for this 
alternative. On-site actions 
would be minimal and 
would include agency 
consultation prior to 
implementation. 

To minimize impact, landfill 
cover maintenance would 
be performed after nesting 
areas of the Grasshopper 
Sparrow have been 
identified. 

W0099518T/2 Page 2 of 9 



(continued) 

TABLE 9 
SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE SHL-2: LIMITED ACTION 

RECORD OF DECISION 

SHEPLEY'S HILL LANDFILL OPERABLE UNIT 


FORT DEVENS, MA 


State Floodplains Massachusetts Wetland Applicable Wetlands and land subject to flooding are If remedial activities alter 
Regulatory Wetlands Protection Act and protected under this Act and these more than 5,000 square 
Authority Regulations [MGL c. 131 regulations. Activities that will remove, feet of protected area, the 

s. 40; 310 CMR 10.001 dredge, fill, or alter protected areas (defined affected area will be 
as areas within the 1 ~O-year floodplain) are restored within two growing 
subject to regulation and must file a Notice seasons. 
of Intent with the municipal conservation 
commission and obtain a Final Order of 
Conditions before proceeding with the 
activity. A Determination of Applicability or 
Notice of Intent must be filed for activities 
such as excavation within a 100 foot buffer 
zone. The regulations specifically prohibit 
loss of over 5,000 square feet of bordering 
vegetated wetland. Loss may be permitted 
with replication of any lost area within two 

seasons. 

Endangered Massachusetts Applicable Actions must be conducted in a manner To minimize impacts, 
Species Endangered Species Act which minimizes the impact to landfill cover maintenance 

and implementing Massachusetts listed endangered species would be performed after 
regulations [MGL c. and species listed by the Massachusetts nesting areas of the 
131A, s. 1 et seq.; 321 Natural Heritage Program. Grasshopper Sparrow have 
CMR . been identified. 
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(continued) 

TABLE 9 
SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE SHL-2: LIMITED ACTION 

RECORD OF DECISION 

SHEPLEY'S HILL LANDFILL OPERABLE UNIT 


FORT DEVENS, MA 


Area of Critical 
Environmental 
Concern 

Areas of Critical 
Environmental Concern 
[301 CMR 12.00] 

Relevant and 
Appropriate 

An Area of Critical Environmental Concern is 
of regional, state, or national importance or 
contains significant ecological systems with 
critical inter-relationships among a number-of
components. An eligible area must contain 
features from four or more of the following 
groups: (1) fishery habitats; (2) coastal 
feature; (3) estuarine wetland; (4) inland 
wetland; (5) inland surface water; (6) water 
supply area (i.e., aquifer recharge area); 
(7) natural hazard area (i.e., floodplain); 
(8) agricultural area; (9) historical/archeo
logical resources; (10) habitat resource (i.e., 
for endangered wildlife; or (11) special use 
areas. 

Activities must be controlled 
to minimize impacts to 
nesting areas of the 
Grasshopper Sparrow. 
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(continued) 

TABLE 9 
SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE SHL-2: LIMITED ACTION 

RECORD OF DECISION 

SHEPLEY'S HILL LANDFILL OPERABLE UNIT 


FORT DEVENS, MA 


Federal Groundwater 
Regulatory 
Authority 

State Surface water 
Regulatory 
Authority 

Safe Drinking Water 
Act, National Primary 
Drinking Water 
Standards, MCLs [40 
CFR Parts 141.11 -
141.16 and 141.50
191.51] 

Massachusetts Surface 
Water Qualtty 
Standards [314 CMR 
4.00] 

Relevant 
and 
Appropriate 

Applicable 

The National Primary Drinking Water 
Regulation establishes MCLs and non
zero Maximum Contaminant Level Goals 
for several common organic and 
inorganic contaminants. These MCLs 
specify the maximum permissible 
concentrations of contaminants in public 
drinking water supplies. MCLs are 
federally enforceable standards based in 
part on the availability and cost of 
treatment 

Massachusetts Surface Water Quality 
Standards deSignate the most sensitive 
uses for which surface waters of the 
Commonwealth are to be enhanced, 
maintained and protected and designate 
minimum water quality criteria for 
sustaining the designated uses. Surface 
waters at Fort Devens are classified as 
Class B. Surface waters assigned to this 
class are designated as habitat for fish, 
other aquatic life and wildlife, and for 
primary and secondary contact 
recreation. 

MCLs will be used to evaluate the 
performance of this alternative. If 
MCLs are exceeded, the remedy will 
be re-evaluated. 

Discharges associated with remedial 
actions will be controlled/monitored 
to ensure that surface waters meet 
standards. 
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(continued) 

TABLE 9 
SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE SHL-2: LIMITED ACTION 

RECORD OF DECISION 

SHEPLEY'S HILL LANDFILL OPERABLE UNIT 


FORT DEVENS, MA 


Groundwater 

Groundwater 

Massachusetts 
Groundwater Quality 
Standards [314 CMR 
6.00] 

Massachusetts Drinking 
Water Standards and 
Guidelines [310 CMR 
22.00] 

Applicable 

Relevant 
and 
Appropriate 

Massachusetts Groundwater Quality 
Standards designate and assign uses for 
which groundwaters of the 
Commonwealth shall be maintained and 
protected and set forth water quality 
criteria necessary to maintain the 
designated uses. Groundwater at Fort 
Devens is classified as Class I. 
Groundwaters assigned to this class are 
fresh groundwaters designated as a 
source of water 

The Massachusetts Drinking Water 
Standards and Guidelines list MMCLs 
which apply to water delivered to any 
user of a public water supply system as 
defined in 310 CMR 22.00. Private 
residential wells are not subject to the 
requirements of 310 CMR 22.00; however, 
the standards are often used to evaluate 
private residential contamination 

in CERCLA activities. 

MCLs will be used to evaluate the 
performance of this alternative. If 
MCLs are exceeded, the remedy will 
be re-evaluated. 

MMCLs will be used to evaluate the 
performance of this alternative. If 
MMCLs are exceeded, the remedy 
will be re-evaluated. 
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(continued) 

TABLE 9 

SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE SHL-2: LIMITED ACTION 


RECORD OF DECISION 

SHEPLEY'S HILL LANDFILL OPERABLE UNIT 


FORT DEVENS, MA 


Air Massachusetts Ambient Relevant Regulations specify primary and Ambient Air Quality Standards will be 
Air Quality Standards and secondary ambient air quality standards used to evaluate the performance of 
[310 CMR 6.00] Appropriate to protect public health and welfare for this alternative. If standards are 

certain pollutants exceeded, the remedy will be re
evaluated. 

Air Massachusetts Air Relevant Regulations pertain to the prevention of Ambient Air Quality Standards will be 
Pollution Control and emissions in excess of Massachusetts or used to evaluate the performance of 
Regulations [310 CMR Appropriate national ambient air quality standards or this alternative. If standards are 
7.00] in excess of emission limitations in those exceeded, the remedy will be re

evaluated. 
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(continued) 

TABLE 9 
SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE SHL-2: LIMITED ACTION 

RECORD OF DECISION 

SHEPLEY'S HILL LANDFILL OPERABLE UNIT 


FORT DEVENS, MA 


Federal Solid waste Resource Conservation Relevant RCRA Subtitle D regulates the generation, 
Regulatory landfill construc and Recovery Act and transport, storage, treatment, and 
Authority tion, operation, (RCRA) [Subtitle D, Appropriate disposal of solid wastes. Regulations at 

closure, and 40 CFR 258J 40 CFR 258 govern preparedness and 
post-closure prevention, closure, and post-closure at 

municipal solid waste landfills. 

Hazardous Resource Conservation Relevant RCRA Subtitle C regulates the generation, 
waste landfill and Recovery Act and transport, storage, treatment, and 
construction, (RCRA) [Subtitle C, Appropriate disposal of hazardous wastes. 
operation, 40 CFR 260,264J Regulations at 40 CFR 264 govern 
closure, and preparedness and prevention, closure, 
post-closure and post-closure at landfills. 

Performance of this alternative will be 
evaluated to determine compliance 
with the substantive requirements of 
federal solid waste regulations. If the 
substantive requirements are not met 
at the appropriate time, the remedy 
will be re-evaluated. 

Performance of this alternative will be 
evaluated to determine compliance 
with the substantive requirements of 
federal hazardous waste regulations. 
If the substantive requirements are 
not met at the appropriate time, the 

will be re-evaluated. 

State Solid waste Massachusetts Solid Applicable These regulations outline the This alternative includes components 
Regulatory landfill Waste Management requirements for construction, operation, to meet closure and post-closure 
Authority construction, Regulations [310 CMR closure, and post -closure at solid waste requirements at Shepley's Hill 

operation, 19.000J management facilities in the Landfill. 
closure, and Commonwealth of Massachusetts. 
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(continued) 

TABLE 9 
SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE SHL-2: LIMITED ACTION 

RECORD OF DECISION 

SHEPLEY'S HILL LANDFILL OPERABLE UNIT 


FORT DEVENS, MA 


Hazardous Massachusetts Relevant Regulates handling, storage, treatment, Performance of this alternative will be 
waste landfill Hazardous Waste and disposal, and record keeping at evaluated to determine compliance 
construction, Regulations [310 CMR Appropriate hazardous waste facilities. with the substantive requirements of 
operation, 30.00] Massachusetts hazardous waste 
closure, and regulations. If the substantive 
post-closure requirements are not met at the 

appropriate time, the remedy will be 
re-evaluated. 
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  PHOTO LOG
 



HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View southeast from the entrance road toward the landfill. 

April 2010 
View south of the landfill towards the groundwater treatment system building. 
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shepleys_photolog.cdr 
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Shepley’s Landfill 

Photograph Log 

2010 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View of the western façade of the pump station. 

April 2010 
Interior view of the pump station mechanical equipment. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
Overall view south of the landfill from the groundwater treatment system building. 

April 2010 
View southwest of the landfill from the GV-2. 
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Shepley’s Landfill 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
Looking southwest from GV-8. 

April 2010 
View west from the eastern side of the landfill (next to Plow Shop Pond). 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View north from GV-10 toward the groundwater treatment system building. 

April 2010 
View south from GV-11 toward catch basin. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
Looking south beyond landfill, toward adjacent commercial property. 

April 2010 
View north along the southwestern portion of the toe-drain. 
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Key for Tables
 

General Terms 

AOC Area of Contamination 

COC contaminants of concern 
COD chemical oxygen demand 
CMR Code of Massachusetts Regulations 

DTW depth to water 

EOD explosive ordnance disposal 
EPH extractable petroleum hydrocarbons 

ft feet 

ID identification 

LTM long-term monitoring 

MADEP Massachusetts Department of Environmental Protection; indicates 
MADEP-derived analytical methods (MADEP, 2004a and 2004b) 

MCL maximum contaminant level 
MCP Massachusetts Contingency Plan 
µg/L Micrograms per liter 
mg/L Milligrams per liter 
µS/cm Microsiemens per centimeter 
msl mean sea level 
mV Millivolts 

NC Not collected 
ND Not detected 
NS No standard established 
NTU Nephelometric turbidity units 

ORP Oxidation-reduction potential 

PCB polychlorinated biphenyls 
PQL Practical Quantitation Limit 

QAPP Quality Assurance Project Plan 

RI Remedial Investigation 
ROD Record of Decision 
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SW(number) Analytical method from the SW-846 method series (EPA, 2005) 

VOC volatile organic compounds 

Result Indicators (Laboratory Results Only) 

Indicates a detected result above a background level.
 
Indicates a detected result above the associated site cleanup goal or GW-1 Standard.
 

Bold Text 
Bold Text 
Bold Text 
Bold Text 

Indicates a detected result above USEPA Water Quality Criteria. 
Indicates a detected result above GW-3 Standard. 

Data Qualifiers 

J Estimated detection 
U Not detected (at associated reporting limit) 
UJ Not detected; reporting limit is an estimate 
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2005 Groundwater, Surface and Sump Water Analytical Results
 
Area of Contamination 57 - Areas 2 and 3
 

November 2005
 

Method Analyte Units 
Groundwater 

Standard1 Background2 57M-03-01X 57M-03-02X 57M-03-03X 57M-03-04X 57M-03-05X 57M-03-06X 57M-95-03X 57M-96-11X 
57M-96-11X 

Duplicate 
WP-01 57-AREA 2-SW2 

VOCs - SW8260B 1,1,1,2-Tetrachloroethane μg/L 5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,1,1-Trichloroethane μg/L 200 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,1,2,2-Tetrachloroethane μg/L 2 — 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 

VOCs - SW8260B 1,1,2-Trichloroethane μg/L 5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,1-Dichloroethane μg/L 70 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,1-Dichloroethene μg/L 7 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,1-Dichloropropene μg/L 0.5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,2,3-Trichlorobenzene μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,2,3-Trichloropropane μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,2,4-Trichlorobenzene μg/L 70 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,2,4-Trimethylbenzene μg/L 10,000 — 1.0 U 1.0 U 1.0 U 1.0 U 4.0 1.0 U 27.8 4.2 4.0 NA 1.0 U 

VOCs - SW8260B 1,2-Dibromo-3-chloropropane μg/L 100 — 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 

VOCs - SW8260B 1,2-Dibromoethane μg/L 0.02 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,2-Dichlorobenzene μg/L 600 — 1.0 U 1.0 U 1.0 U 0.6 J 1.0 U 1.0 U 1.4 3.3 3.3 NA 1.0 U 

VOCs - SW8260B 1,2-Dichloroethane μg/L 5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,2-Dichloropropane μg/L 3 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,3,5-Trimethylbenzene μg/L 100 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 9.2 0.4 J 1.0 U NA 1.0 U 

VOCs - SW8260B 1,3-Dichlorobenzene μg/L 40 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,3-Dichloropropane μg/L 5,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 1,4-Dichlorobenzene μg/L 5 (ROD) — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.8 J 1.4 1.4 NA 1.0 U 

VOCs - SW8260B 1-Chlorohexane μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 2,2-Dichloropropane μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 2-Butanone μg/L 400 — 25.0 U 25.0 UJ 25.0 U 25.0 U 25.0 UJ 25.0 UJ 25.0 UJ 25.0 UJ 25.0 UJ NA 25.0 UJ 

VOCs - SW8260B 2-Chlorotoluene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 2-Hexanone μg/L 1,000 — 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U NA 10.0 U 

VOCs - SW8260B 4-Chlorotoluene μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B 4-Isopropyltoluene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.8 1.0 U 1.1 NA 1.0 U 

VOCs - SW8260B 4-Methyl-2-pentanone μg/L 350 — 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U NA 10.0 U 

VOCs - SW8260B Acetone μg/L 3,000 — 25.0 U 25.0 UJ 25.0 U 25.0 U 25.0 UJ 25.0 U 25.0 UJ 25.0 UJ 25.0 UJ NA 25.0 UJ 

VOCs - SW8260B Benzene μg/L 5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Bromobenzene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Bromochloromethane μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Bromodichloromethane μg/L 3 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Bromoform μg/L 4 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Bromomethane μg/L 2 — 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NA 2.0 U 

VOCs - SW8260B Carbon disulfide μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Carbon tetrachloride μg/L 2 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Chlorobenzene μg/L 100 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.8 J 0.8 J NA 1.0 U 

VOCs - SW8260B Chloroethane μg/L 1,000 — 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NA 2.0 U 

VOCs - SW8260B Chloroform μg/L 5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Chloromethane μg/L 1,000 — 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ NA 2.0 UJ 

VOCs - SW8260B cis-1,2-Dichloroethene μg/L 70 — 1.0 U 2.2 0.4 J 0.9 J 1.6 1.0 U 1.0 U 2.2 2.2 NA 1.0 U 

VOCs - SW8260B cis-1,3-Dichloropropene μg/L 0.5 — 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
3 Meter malfunction suspected due to erroneous value. 1 of 4
 



 

2005 Groundwater, Surface and Sump Water Analytical Results
 
Area of Contamination 57 - Areas 2 and 3
 

November 2005
 

Method Analyte Units 
Groundwater 

Standard1 Background2 57M-03-01X 57M-03-02X 57M-03-03X 57M-03-04X 57M-03-05X 57M-03-06X 57M-95-03X 57M-96-11X 
57M-96-11X 

Duplicate 
WP-01 57-AREA 2-SW2 

VOCs - SW8260B Dibromochloromethane μg/L 2 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Dibromomethane μg/L 5,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Dichlorodifluoromethane μg/L 10,000 — 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ NA 2.0 UJ 

VOCs - SW8260B Ethylbenzene μg/L 700 — 1.0 U 1.0 U 1.0 U 1.0 U 27.5 1.0 U 5.0 3.3 3.2 NA 1.0 U 

VOCs - SW8260B Hexachlorobutadiene μg/L 0.6 — 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 UJ 0.6 U 0.6 U 0.6 U NA 0.6 U 

VOCs - SW8260B Isopropylbenzene μg/L 10,000 — 1.0 U 1.0 U 1.0 U 1.0 U 0.4 J 1.0 U 1.2 0.8 J 0.8 J NA 1.0 U 

VOCs - SW8260B m,p-Xylene μg/L NS — 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 12.5 1.3 J 1.3 J NA 2.0 U 

VOCs - SW8260B Methyl tert-butyl ether μg/L 70 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Methylene chloride μg/L 5 — 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 

VOCs - SW8260B Naphthalene μg/L 140 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.7 2.7 2.7 NA 1.0 U 

VOCs - SW8260B n-Butylbenzene μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B n-Propylbenzene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 0.9 J 1.0 U 2.3 1.8 1.8 NA 1.0 U 

VOCs - SW8260B o-Xylene μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 9.2 0.8 J 0.8 J NA 1.0 U 

VOCs - SW8260B sec-Butylbenzene μg/L NS — 1.0 U 1.0 U 1.0 U 1.6 0.7 J 1.0 U 0.8 J 0.4 J 0.5 J NA 1.0 U 

VOCs - SW8260B Styrene μg/L 100 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B tert-Butylbenzene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B Tetrachloroethene μg/L 5 (ROD) — 1.0 U 6.0 1.6 1.0 U 1.0 U 1.0 U 1.0 U 0.2 J 1.0 U NA 1.0 U 

VOCs - SW8260B Tetrahydrofuran μg/L 5,000 — 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 

VOCs - SW8260B Toluene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 6.7 1.0 U 2.6 0.9 J 0.8 J NA 1.0 U 

VOCs - SW8260B trans-1,2-Dichloroethene μg/L 90 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

VOCs - SW8260B trans-1,3-Dichloropropene μg/L 0.5 — 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 

VOCs - SW8260B Trichloroethene μg/L 5 — 1.0 U 6.1 0.8 J 1.0 U 1.0 U 1.0 U 1.0 U 1.3 1.3 NA 1.0 U 

VOCs - SW8260B Trichlorofluoromethane μg/L 10,000 — 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 0.5 J 1.0 U 2.0 U 2.0 U NA 2.0 U 

VOCs - SW8260B Vinyl acetate μg/L 10,000 — 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 

VOCs - SW8260B Vinyl chloride μg/L 2 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 

EPH - MADEP C11-C22 Aromatics μg/L 200 — 150 U 150 U 174 U 150 U 150 U 150 U NA NA NA NA 153 U 

PCBs - SW8082 Aroclor 1016 μg/L 0.5 — 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 

PCBs - SW8082 Aroclor 1221 μg/L 0.5 — 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 

PCBs - SW8082 Aroclor 1232 μg/L 0.5 — 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 

PCBs - SW8082 Aroclor 1242 μg/L 0.5 — 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 

PCBs - SW8082 Aroclor 1248 μg/L 0.5 — 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 

PCBs - SW8082 Aroclor 1254 μg/L 0.5 — 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 

PCBs - SW8082 Aroclor 1260 μg/L 0.5 — 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.08 J 0.10 U 0.10 U NA 0.10 U 

Metals - SW6010B Arsenic, total μg/L 10 10.5 2.5 U 8.8 2.5 U 167 18.6 2.5 U 13.6 212 215 2.5 U 2.5U 

Metals - SW6010B Cadmium, total μg/L 5 4.01 2 U 2U 2 U 2U 2U 2 U 2 2U 2U 2 U 2U 

Lead - SW7421 Lead, total μg/L 15 4.25 2.5 U 3.3 J 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 J 2.5 U 2.5 U 2.5 U 

Field Parameter ORP mV NS — 302.4 -42.8 297.4 303.2 -114 354.6 -41.3 -92.4 NA NA NA 

Field Parameter Dissolved oxygen mg/L NS — 9.01 0.3 -1.133 -0.453 -0.193 4.78 1.3 0.44 NA NA NA 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
3 Meter malfunction suspected due to erroneous value. 2 of 4
 



 

2005 Groundwater, Surface and Sump Water Analytical Results
 
Area of Contamination 57 - Areas 2 and 3
 

November 2005
 

Method Analyte Units 
Groundwater 

Standard1 Background2 57-AREA 2-SW3 57-AREA 3-SW1 SUMP 1 SUMP 2 SUMP 3 SUMP 4 

VOCs - SW8260B 1,1,1,2-Tetrachloroethane μg/L 5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,1,1-Trichloroethane μg/L 200 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,1,2,2-Tetrachloroethane μg/L 2 — 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

VOCs - SW8260B 1,1,2-Trichloroethane μg/L 5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,1-Dichloroethane μg/L 70 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,1-Dichloroethene μg/L 7 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,1-Dichloropropene μg/L 0.5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,2,3-Trichlorobenzene μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,2,3-Trichloropropane μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,2,4-Trichlorobenzene μg/L 70 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,2,4-Trimethylbenzene μg/L 10,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,2-Dibromo-3-chloropropane μg/L 100 — 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

VOCs - SW8260B 1,2-Dibromoethane μg/L 0.02 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,2-Dichlorobenzene μg/L 600 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,2-Dichloroethane μg/L 5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,2-Dichloropropane μg/L 3 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,3,5-Trimethylbenzene μg/L 100 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,3-Dichlorobenzene μg/L 40 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,3-Dichloropropane μg/L 5,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1,4-Dichlorobenzene μg/L 5 (ROD) — 1.0 U 1.0 U 0.4 J 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 1-Chlorohexane μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 2,2-Dichloropropane μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 2-Butanone μg/L 400 — 25.0 UJ 25.0 UJ 25.0 U 25.0 U 25.0 U 25.0 U 

VOCs - SW8260B 2-Chlorotoluene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 2-Hexanone μg/L 1,000 — 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 

VOCs - SW8260B 4-Chlorotoluene μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 4-Isopropyltoluene μg/L 1,000 — 1.0 U 0.6 J 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B 4-Methyl-2-pentanone μg/L 350 — 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 

VOCs - SW8260B Acetone μg/L 3,000 — 25.0 UJ 25.0 UJ 25.0 U 25.0 U 25.0 U 25.0 U 

VOCs - SW8260B Benzene μg/L 5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Bromobenzene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Bromochloromethane μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Bromodichloromethane μg/L 3 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Bromoform μg/L 4 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Bromomethane μg/L 2 — 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

VOCs - SW8260B Carbon disulfide μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Carbon tetrachloride μg/L 2 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Chlorobenzene μg/L 100 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Chloroethane μg/L 1,000 — 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

VOCs - SW8260B Chloroform μg/L 5 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Chloromethane μg/L 1,000 — 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 

VOCs - SW8260B cis-1,2-Dichloroethene μg/L 70 — 1.1 1.0 U 1.0 2.1 0.7 J 2.6 

VOCs - SW8260B cis-1,3-Dichloropropene μg/L 0.5 — 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
3 Meter malfunction suspected due to erroneous value. 3 of 4
 



 

2005 Groundwater, Surface and Sump Water Analytical Results
 
Area of Contamination 57 - Areas 2 and 3
 

November 2005
 

Method Analyte Units 
Groundwater 

Standard1 Background2 57-AREA 2-SW3 57-AREA 3-SW1 SUMP 1 SUMP 2 SUMP 3 SUMP 4 

VOCs - SW8260B Dibromochloromethane μg/L 2 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Dibromomethane μg/L 5,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Dichlorodifluoromethane μg/L 10,000 — 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 

VOCs - SW8260B Ethylbenzene μg/L 700 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Hexachlorobutadiene μg/L 0.6 — 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 

VOCs - SW8260B Isopropylbenzene μg/L 10,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B m,p-Xylene μg/L NS — 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

VOCs - SW8260B Methyl tert-butyl ether μg/L 70 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Methylene chloride μg/L 5 — 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

VOCs - SW8260B Naphthalene μg/L 140 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B n-Butylbenzene μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B n-Propylbenzene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B o-Xylene μg/L NS — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B sec-Butylbenzene μg/L NS — 1.0 U 1.0 U 0.4 J 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Styrene μg/L 100 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B tert-Butylbenzene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Tetrachloroethene μg/L 5 (ROD) — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.6 

VOCs - SW8260B Tetrahydrofuran μg/L 5,000 — 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

VOCs - SW8260B Toluene μg/L 1,000 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B trans-1,2-Dichloroethene μg/L 90 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B trans-1,3-Dichloropropene μg/L 0.5 — 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

VOCs - SW8260B Trichloroethene μg/L 5 — 1.0 U 1.0 U 0.8 J 1.3 1.0 U 1.7 

VOCs - SW8260B Trichlorofluoromethane μg/L 10,000 — 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

VOCs - SW8260B Vinyl acetate μg/L 10,000 — 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

VOCs - SW8260B Vinyl chloride μg/L 2 — 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

EPH - MADEP C11-C22 Aromatics μg/L 200 — 150 U NA 172 251 150 U 150 U 

PCBs - SW8082 Aroclor 1016 μg/L 0.5 — 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 

PCBs - SW8082 Aroclor 1221 μg/L 0.5 — 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 

PCBs - SW8082 Aroclor 1232 μg/L 0.5 — 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 

PCBs - SW8082 Aroclor 1242 μg/L 0.5 — 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 

PCBs - SW8082 Aroclor 1248 μg/L 0.5 — 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 

PCBs - SW8082 Aroclor 1254 μg/L 0.5 — 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 

PCBs - SW8082 Aroclor 1260 μg/L 0.5 — 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 

Metals - SW6010B Arsenic, total μg/L 10 10.5 39.9 5.2 36.1 36.2 16.8 24.8 
Metals - SW6010B Cadmium, total μg/L 5 4.01 2U 2U 2U 2U 2U 2U 

Lead - SW7421 Lead, total μg/L 15 4.25 3.3 J 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 

Field Parameter ORP mV NS — NA NA NA NA NA NA 

Field Parameter Dissolved oxygen mg/L NS — NA NA NA NA NA NA 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
3 Meter malfunction suspected due to erroneous value. 4 of 4
 



2006 Groundwater, Surface and Sump Water Analytical Results
 
Area of Contamination 57 - Areas 2 and 3
 

June 2006
 

Method Analyte Units 
Cleanup 

Goal1 Background2 57M-03-01X 57M-03-02X 57M-03-03X 57M-03-04X 57M-03-05X 
57M-03-

05X 
Duplicate 

57M-03-06X SUMP-1 SUMP-2 SUMP-3 

Metals - 6010B Arsenic, Total μg/L 10 10.5 5 U 14 2.5 J 3.7 J 15 NC 3.4 J 25 38 21 
Metals - 6010B Cadmium, Total μg/L 5 4.01 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
Metals - 6010B Iron, Total μg/L NS 9,100 50 U 24,000 50 U 80 3,100 NC 550 1,500 5,600 2,800 
Metals - 6010B Lead, Total μg/L 15 4.25 10 U 10 U 10 U 10 10 U NC 10 U 1.4 J 2.2 J 1.5 J 
Metals - 6010B Manganese, Total μg/L NS 291 9 J 2,400 240 840 760 NC 30 1,600 2,600 1,500 
Metals - 6010B Arsenic, Dissolved μg/L 10 10.5 5 U 14 5 U 4.1 U 14 NC 5 U 25 33 21 
Metals - 6010B Cadmium, Dissolved μg/L 5 4.01 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
Metals - 6010B Iron, Dissolved μg/L NS 9,100 50 U 24,000 59 U 50 U 2,900 NC 50 U 1,600 5,300 2,600 
Metals - 6010B Lead, Dissolved μg/L 15 4.25 10 U 10 U 10 U 10 U 10 U NC 10 U 10 U 10 U 10 U 
Metals - 6010B Manganese, Dissolved μg/L NS 291 9 J 2,500 230 860 750 NC 20 1,600 2,500 1,500 
VOCs - 8260B 1,1,1,2-Tetrachloroethane μg/L 5 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,1-Trichloroethane μg/L 200 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,2,2-Tetrachloroethane μg/L 2 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,2-Trichloroethane μg/L 5 NS 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U NC 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B 1,1-Dichloroethane μg/L 70 NS 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U NC 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B 1,1-Dichloroethene μg/L 7 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1-Dichloropropene μg/L 0.5 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,3-Trichlorobenzene μg/L NS NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,3-Trichloropropane μg/L 1,000 NS 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
VOCs - 8260B 1,2,4-Trichlorobenzene μg/L 70 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,4-Trimethylbenzene μg/L 10,000 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dibromo-3-chloropropane μg/L 100 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dibromoethane μg/L 0.02 NS 2 U 2 U 2 U 2 U 2 U NC 2 U 2 U 2 U 2 U 
VOCs - 8260B 1,2-Dichlorobenzene μg/L 600 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dichloroethane μg/L 0.5 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,2-Dichloropropane μg/L 3 NS 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U NC 1.8 U 1.8 U 1.8 U 1.8 U 
VOCs - 8260B 1,3,5-Trimethylbenzene μg/L 100 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,3-Dichlorobenzene μg/L 40 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,3-Dichloropropane μg/L 5,000 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,4-Dichlorobenzene μg/L 5 (ROD) NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 2,2-Dichloropropane μg/L NS NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 2-Butanone μg/L 400 NS 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
VOCs - 8260B 2-Hexanone μg/L 1,000 NS 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
VOCs - 8260B 4-Methyl-2-pentanone μg/L 350 NS 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
VOCs - 8260B 4-Isopropyltoluene μg/L 1,000 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Acetone μg/L 3,000 NS 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
VOCs - 8260B Benzene μg/L 5 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Bromobenzene μg/L 1,000 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Bromochloromethane μg/L NS NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Bromodichloromethane μg/L 3 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Bromoform μg/L 4 NS 2 U 2 U 2 U 2 U 2 U NC 2 U 2 U 2 U 2 U 
VOCs - 8260B Bromomethane μg/L 2 NS 1 U 1 U 1 U 1 U 1 U NC 1 U 1 U 1 U 1 U 
VOCs - 8260B Carbon disulfide μg/L 1,000 NS 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
VOCs - 8260B Carbon tetrachloride μg/L 2 NS 0.5 U 0.5 U 0.5 U 0.5 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Chlorobenzene μg/L 100 NS 0.5 U 0.5 U 0.5 U 0.5 0.5 U NC 0.5 U 0.17 J 0.24 J 0.12 J 
VOCs - 8260B Chloroethane μg/L 1,000 NS 100 U 1 U 1 1 U 1 U NC 1 U 1 U 1 U 1 U 
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2006 Groundwater, Surface and Sump Water Analytical Results
 
Area of Contamination 57 - Areas 2 and 3
 

June 2006
 

Method Analyte Units 
Cleanup 

Goal1 Background2 57M-03-01X 57M-03-02X 57M-03-03X 57M-03-04X 57M-03-05X 
57M-03-

05X 
Duplicate 

57M-03-06X SUMP-1 SUMP-2 SUMP-3 

VOCs - 8260B Chloroform μg/L 5 NS 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U NC 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B Chloromethane μg/L 1,000 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B cis-1,2-Dichloroethene μg/L 70 NS 0.5 U 7.7 0.39 J 0.5 U 0.51 NC 0.5 U 0.2 J 0.4 J 0.5 U 
VOCs - 8260B cis-1,3-Dichloropropene μg/L 0.5 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Dibromochloromethane μg/L 2 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Dibromomethane μg/L 5,000 NS 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
VOCs - 8260B Dichlorodifluoromethane μg/L 10,000 NS 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
VOCs - 8260B Ethylbenzene μg/L 700 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Hexachlorobutadiene μg/L 0.6 NS 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U NC 0.6 U 0.6 U 0.6 U 0.6 U 
VOCs - 8260B Isopropylbenzene μg/L 10,000 NS 0.5 U 0.5 U 0.28 J 0.5 U 0.5 U NC 0.5 U 0.5 U 0.16 J 0.5 U 
VOCs - 8260B Methyl tert butyl ether μg/L 70 NS 1 U 1 U 1 U 1 U 1 U NC 1 U 1 U 1 U 1 U 
VOCs - 8260B Methylene chloride μg/L 5 NS 5 U 5 U 5 U 5 U 5 U NC 5 U 5 U 5 U 5 U 
VOCs - 8260B n-Butylbenzene μg/L NS NS 0.5 U 0.5 U 0.31 J 0.5 U 0.13 J NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B n-Propylbenzene μg/L 1,000 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.17 J NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Naphthalene μg/L 140 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B o-Chlorotoluene μg/L 1,000 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B o-Xylene μg/L NS NS 100 U 1 U 1 U 1 U 1 U NC 1 U 1 U 1 U 1 U 
VOCs - 8260B m,p-Xylene μg/L NS NS 100 U 1 U 1 U 1 U 1 U NC 1 U 1 U 1 U 1 U 
VOCs - 8260B Total xylenes μg/L 10,000 NS 100 U 1 U 1 U 1 U 1 U NC 1 U 1 U 1 U 1 U 
VOCs - 8260B p-Chlorotoluene μg/L 1,000 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 NC 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B sec-Butylbenzene μg/L NS NS 0.5 U 0.5 U 2.7 0.14 J 0.32 J NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Styrene μg/L 100 NS 1 U 1 U 1 U 1 U 1 U NC 1 U 1 U 1 U 1 U 
VOCs - 8260B tert-Butylbenzene μg/L 1,000 NS 2.5 U 2.5 U 0.68 J 2.5 U 2.5 U NC 2.5 U 2.5 U 0.19 J 2.5 U 
VOCs - 8260B Tetrachloroethene μg/L 5 (ROD) NS 0.22 J 2.3 0.9 0.67 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Toluene μg/L 1,000 NS 0.75 U 0.14 J 0.75 U 0.75 U 0.75 U NC 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B trans-1,2-Dichloroethene μg/L 90 NS 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U NC 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B trans-1,3-Dichloropropene μg/L 0.5 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Trichloroethene μg/L 5 NS 0.5 U 5.3 0.7 0.17 J 0.19 J NC 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Trichlorofluoromethane μg/L 10,000 NS 2.5 U 2.5 U 2.5 U 0.39 J 0.25 U NC 0.29 J 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Vinyl chloride μg/L 2 NS 1 U 1 U 1 U 1 U 1 U NC 1 U 1 U 1 U 1 U 
PCBs - 8082 Aroclor 1016 μg/L 0.5 NS 0.25 U 0.263 U 0.287 U 0.269 U 0.25 U NC 0.284 U 0.26 U 0.263 U 0.269 U 
PCBs - 8083 Aroclor 1221 μg/L 0.5 NS 0.25 U 0.263 U 0.287 U 0.269 U 0.25 U NC 0.284 U 0.26 U 0.263 U 0.269 U 
PCBs - 8084 Aroclor 1232 μg/L 0.5 NS 0.25 U 0.263 U 0.287 U 0.269 U 0.25 U NC 0.284 U 0.26 U 0.263 U 0.269 U 
PCBs - 8085 Aroclor 1242 μg/L 0.5 NS 0.25 U 0.263 U 0.287 U 0.269 U 0.25 U NC 0.284 U 0.26 U 0.263 U 0.269 U 
PCBs - 8086 Aroclor 1248 μg/L 0.5 NS 0.25 U 0.263 U 0.287 U 0.269 U 0.25 U NC 0.284 U 0.26 U 0.263 U 0.269 U 
PCBs - 8087 Aroclor 1254 μg/L 0.5 NS 0.25 U 0.263 U 0.287 U 0.269 U 0.25 U NC 0.284 U 0.26 U 0.263 U 0.269 U 
PCBs - 8088 Aroclor 1260 μg/L 0.5 NS 0.25 U 0.263 U 0.287 U 0.269 U 0.25 U NC 0.284 U 0.26 U 0.263 U 0.269 U 
EPH (MADEP) 2-Methylnaphthalene μg/L 10 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.421 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Acenaphthene μg/L 20 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Acenaphthylene μg/L 300 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Anthracene μg/L 2,000 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Benzo(a)anthracene μg/L 1 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Benzo(a)pyrene μg/L 0.2 NS 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.0002 0.2 U 0.2 U 0.2 U 0.2 U 
EPH (MADEP) Benzo(b)fluoranthene μg/L 1 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Benzo(ghi)perylene μg/L 300 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Benzo(k)fluoranthene μg/L 1 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
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2006 Groundwater, Surface and Sump Water Analytical Results
 
Area of Contamination 57 - Areas 2 and 3
 

June 2006
 

Method Analyte Units 
Cleanup 

Goal1 Background2 57M-03-01X 57M-03-02X 57M-03-03X 57M-03-04X 57M-03-05X 
57M-03-

05X 
Duplicate 

57M-03-06X SUMP-1 SUMP-2 SUMP-3 

EPH (MADEP) C11-C22 Aromatics (Unadjusted) μg/L 200 NS 106 U 111 U 109 U 106 U 110 U 105 U 106 U 103 U 104 U 111 U 
EPH (MADEP) C11-C22 Aromatics, Adjusted μg/L 200 NS 106 U 111 U 109 U 106 U 110 U 105 U 106 U 103 U 104 U 111 U 
EPH (MADEP) Chrysene μg/L 2 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Dibenzo(a,h)anthracene μg/L 0.5 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Fluoranthene μg/L 90 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Fluorene μg/L 300 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Indeno(1,2,3-cd)Pyrene μg/L 0.5 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Naphthalene μg/L 140 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Phenanthrene μg/L 50 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
EPH (MADEP) Pyrene μg/L 20 NS 0.426 U 0.444 U 0.435 U 0.462 U 0.44 U 0.426 U 0.426 U 0.412 U 0.417 U 0.444 U 
Field Parameter ORP mV NS NS 459.1 -81.1 35.1 241.5 -30.2 NA 209.9 -77.3 -118.9 -52.5 
Field Parameter Dissolved Oxygen mg/L NS NS 8.96 0.26 0.63 1.85 0.7 NA 4.24 0.53 1.16 0.6 
Field Parameter Turbidity NTU NS NS 0.70 3.6 0.20 NA 1.80 2.3 1.8 NM NM NM 
Notes:
 
1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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2006 Groundwater, Surface and Sump Water Analytical Results
 
Area of Contamination 57 - Areas 2 and 3
 

June 2006
 

Method Analyte Units 
Cleanup 

Goal1 Background2 SUMP-4 
57WP-
05-01 

57-AREA2-SW2 
57-AREA2-

SW2 
Duplicate 

57-AREA2-SW3 57-AREA3-SW1 57M-95-03X 57M-96-09X 57M-96-11X 
57M-96-11X 

Duplicate 

Metals - 6010B Arsenic, Total μg/L 10 10.5 23 3 J 4.2 J 2.9 J 7 34 J 7 5 U 163 163 
Metals - 6010B Cadmium, Total μg/L 5 4.01 5 U NC 5 U 5 U 5 U 5 U 2 J 5 U 5 U 5 U 
Metals - 6010B Iron, Total μg/L NS 9,100 1,800 NC 1,100 1,200 740 600 370 34 J 51,000 51,000 
Metals - 6010B Lead, Total μg/L 15 4.25 2.1 J NC 1.8 J 2.2 J 2.8 J 2.3 J 10 U 10 U 10 U 10 U 
Metals - 6010B Manganese, Total μg/L NS 291 630 NC 570 640 280 470 50 8 J 2,600 2,600 
Metals - 6010B Arsenic, Dissolved μg/L 10 10.5 11 3 U 3.2 J 2.9 J 4.3 J 5 U 6 5 U 162 162 
Metals - 6010B Cadmium, Dissolved μg/L 5 4.01 5 U NC 5 U 5 U 5 U 5 U 5 U 0.8 J 5 U 5 U 
Metals - 6010B Iron, Dissolved μg/L NS 9,100 770 NC 970 930 310 440 240 50 U 52,000 52,000 
Metals - 6010B Lead, Dissolved μg/L 15 4.25 10 U NC 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Metals - 6010B Manganese, Dissolved μg/L NS 291 660 NC 770 740 290 500 60 7 J 2,600 2,600 
VOCs - 8260B 1,1,1,2-Tetrachloroethane μg/L 5 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,1-Trichloroethane μg/L 200 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,2,2-Tetrachloroethane μg/L 2 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,2-Trichloroethane μg/L 5 NS 0.75 U NC 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B 1,1-Dichloroethane μg/L 70 NS 0.75 U NC 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B 1,1-Dichloroethene μg/L 7 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1-Dichloropropene μg/L 0.5 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,3-Trichlorobenzene μg/L NS NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,3-Trichloropropane μg/L 1,000 NS 5 U NC 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
VOCs - 8260B 1,2,4-Trichlorobenzene μg/L 70 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,4-Trimethylbenzene μg/L 10,000 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 53 2.5 U 7.9 7.3 
VOCs - 8260B 1,2-Dibromo-3-chloropropane μg/L 100 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dibromoethane μg/L 0.02 NS 2 U NC 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 
VOCs - 8260B 1,2-Dichlorobenzene μg/L 600 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.4 J 2.5 U 9.7 9.3 
VOCs - 8260B 1,2-Dichloroethane μg/L 0.5 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,2-Dichloropropane μg/L 3 NS 1.8 U NC 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 
VOCs - 8260B 1,3,5-Trimethylbenzene μg/L 100 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 22 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,3-Dichlorobenzene μg/L 40 NS 2.5 U NC 0.2 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,3-Dichloropropane μg/L 5,000 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,4-Dichlorobenzene μg/L 5 (ROD) NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 1.4 J 2.5 U 3.7 3.5 
VOCs - 8260B 2,2-Dichloropropane μg/L NS NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 2-Butanone μg/L 400 NS 5 U NC 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
VOCs - 8260B 2-Hexanone μg/L 1,000 NS 5 U NC 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
VOCs - 8260B 4-Methyl-2-pentanone μg/L 350 NS 5 U NC 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
VOCs - 8260B 4-Isopropyltoluene μg/L 1,000 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 2 0.5 U 0.16 J 0.12 J 
VOCs - 8260B Acetone μg/L 3,000 NS 5 U NC 2.6 U 5 U 5 U 5 U 12 U 5 U 5 U 5 U 
VOCs - 8260B Benzene μg/L 5 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Bromobenzene μg/L 1,000 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Bromochloromethane μg/L NS NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Bromodichloromethane μg/L 3 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Bromoform μg/L 4 NS 2 U NC 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 
VOCs - 8260B Bromomethane μg/L 2 NS 1 U NC 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
VOCs - 8260B Carbon disulfide μg/L 1,000 NS 5 U NC 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
VOCs - 8260B Carbon tetrachloride μg/L 2 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Chlorobenzene μg/L 100 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.58 0.57 
VOCs - 8260B Chloroethane μg/L 1,000 NS 1 U NC 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
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2006 Groundwater, Surface and Sump Water Analytical Results
 
Area of Contamination 57 - Areas 2 and 3
 

June 2006
 

Method Analyte Units 
Cleanup 

Goal1 Background2 SUMP-4 
57WP-
05-01 

57-AREA2-SW2 
57-AREA2-

SW2 
Duplicate 

57-AREA2-SW3 57-AREA3-SW1 57M-95-03X 57M-96-09X 57M-96-11X 
57M-96-11X 

Duplicate 

VOCs - 8260B Chloroform μg/L 5 NS 0.75 U NC 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B Chloromethane μg/L 1,000 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B cis-1,2-Dichloroethene μg/L 70 NS 0.5 U NC 0.3 J 0.16 J 0.25 J 0.5 U 0.35 J 0.5 U 3.7 3.7 
VOCs - 8260B cis-1,3-Dichloropropene μg/L 0.5 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Dibromochloromethane μg/L 2 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Dibromomethane μg/L 5,000 NS 5 U NC 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
VOCs - 8260B Dichlorodifluoromethane μg/L 10,000 NS 5 U NC 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
VOCs - 8260B Ethylbenzene μg/L 700 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 5.9 0.5 U 14 14 
VOCs - 8260B Hexachlorobutadiene μg/L 0.6 NS 0.6 U NC 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
VOCs - 8260B Isopropylbenzene μg/L 10,000 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 1.8 0.5 U 2.7 2.6 
VOCs - 8260B Methyl tert butyl ether μg/L 70 NS 1 U NC 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
VOCs - 8260B Methylene chloride μg/L 5 NS 5 U NC 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
VOCs - 8260B n-Butylbenzene μg/L NS NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 1 0.5 U 1.2 1 
VOCs - 8260B n-Propylbenzene μg/L 1,000 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 3.8 0.5 U 5.8 5.5 
VOCs - 8260B Naphthalene μg/L 140 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 4.4 2.5 U 9.6 9.4 
VOCs - 8260B o-Chlorotoluene μg/L 1,000 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B o-Xylene μg/L NS NS 1 U NC 1 U 1 U 1 U 1 U 13 1 U 0.47 J 0.45 J 
VOCs - 8260B m,p-Xylene μg/L NS NS 1 U NC 1 U 1 U 1 U 1 U 17 1 U 3 2.9 
VOCs - 8260B Total xylenes μg/L 10,000 NS 1 U NC 1 U 1 U 1 U 1 U 30 1 U 3.47 3.35 
VOCs - 8260B p-Chlorotoluene μg/L 1,000 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B sec-Butylbenzene μg/L NS NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 1 0.5 U 1.2 1.2 
VOCs - 8260B Styrene μg/L 100 NS 1 U NC 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
VOCs - 8260B tert-Butylbenzene μg/L 1,000 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.47 J 0.47 J 
VOCs - 8260B Tetrachloroethene μg/L 5 (ROD) NS 0.5 U NC 0.81 0.66 3.1 J 0.5 U 0.44 J 0.22 J 1.1 1 
VOCs - 8260B Toluene μg/L 1,000 NS 0.75 U NC 0.75 U 0.75 U 0.75 U 0.75 U 1.2 0.75 U 0.26 J 0.26 J 
VOCs - 8260B trans-1,2-Dichloroethene μg/L 90 NS 0.75 U NC 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B trans-1,3-Dichloropropene μg/L 0.5 NS 0.5 U NC 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Trichloroethene μg/L 5 NS 0.5 U NC 0.14 J 0.5 U 0.14 J 0.5 U 0.5 U 0.5 U 2.2 2.3 
VOCs - 8260B Trichlorofluoromethane μg/L 10,000 NS 2.5 U NC 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Vinyl chloride μg/L 2 NS 1 U NC 1 U 1 U 1 U 1 U 1 1 U 1 U 1 U 
PCBs - 8082 Aroclor 1016 μg/L 0.5 NS 0.255 U NC 0.275 U 0.272 U 0.269 U 0.266 U 0.258 U 0.25 U 0.284 U 0.263 U 
PCBs - 8083 Aroclor 1221 μg/L 0.5 NS 0.255 U NC 0.275 U 0.272 U 0.269 U 0.266 U 0.258 U 0.25 U 0.284 U 0.263 U 
PCBs - 8084 Aroclor 1232 μg/L 0.5 NS 0.255 U NC 0.275 U 0.272 U 0.269 U 0.266 U 0.258 U 0.25 U 0.284 U 0.263 U 
PCBs - 8085 Aroclor 1242 μg/L 0.5 NS 0.255 U NC 0.275 U 0.272 U 0.269 U 0.266 U 0.258 U 0.25 U 0.284 U 0.263 U 
PCBs - 8086 Aroclor 1248 μg/L 0.5 NS 0.255 U NC 0.275 U 0.272 U 0.269 U 0.266 U 0.258 U 0.25 U 0.284 U 0.263 U 
PCBs - 8087 Aroclor 1254 μg/L 0.5 NS 0.255 U NC 0.275 U 0.272 U 0.269 U 0.266 U 0.258 U 0.25 U 0.284 U 0.263 U 
PCBs - 8088 Aroclor 1260 μg/L 0.5 NS 0.255 U NC 0.275 U 0.272 U 0.269 U 0.266 U 0.258 U 0.25 U 0.284 U 0.263 U 
EPH (MADEP) 2-Methylnaphthalene μg/L 10 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Acenaphthene μg/L 20 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Acenaphthylene μg/L 300 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Anthracene μg/L 2,000 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Benzo(a)anthracene μg/L 1 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Benzo(a)pyrene μg/L 0.2 NS 0.2 U NC 0.2 U 0.43 U 0.2 U NC NC NC NC NC 
EPH (MADEP) Benzo(b)fluoranthene μg/L 1 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Benzo(ghi)perylene μg/L 300 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Benzo(k)fluoranthene μg/L 1 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
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2006 Groundwater, Surface and Sump Water Analytical Results
 
Area of Contamination 57 - Areas 2 and 3
 

June 2006
 

Method Analyte Units 
Cleanup 

Goal1 Background2 SUMP-4 
57WP-
05-01 

57-AREA2-SW2 
57-AREA2-

SW2 
Duplicate 

57-AREA2-SW3 57-AREA3-SW1 57M-95-03X 57M-96-09X 57M-96-11X 
57M-96-11X 

Duplicate 

EPH (MADEP) C11-C22 Aromatics (Unadjusted) μg/L 200 NS 103 U NC 106 U 108 U 0.105 U NC NC NC NC NC 
EPH (MADEP) C11-C22 Aromatics, Adjusted μg/L 200 NS 103 U NC 106 U 108 U 0.105 U NC NC NC NC NC 
EPH (MADEP) Chrysene μg/L 2 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Dibenzo(a,h)anthracene μg/L 0.5 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Fluoranthene μg/L 90 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Fluorene μg/L 300 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Indeno(1,2,3-cd)Pyrene μg/L 0.5 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Naphthalene μg/L 140 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Phenanthrene μg/L 50 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
EPH (MADEP) Pyrene μg/L 20 NS 0.412 U NC 0.426 U 0.43 U 0.421 U NC NC NC NC NC 
Field Parameter ORP mV NS NS -16.5 57.7 70.5 NA 2.2 70.8 -41.1 17.5 -95.8 NA 
Field Parameter Dissolved Oxygen mg/L NS NS 1.61 2.82 7.28 NA 6.22 3.72 0.98 9.50 0.14 NA 
Field Parameter Turbidity NTU NS NS NM 3.1 NM NM NM NM 1.95 1.4 8.0 NA 
Notes:
 
1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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2006 Groundwater, Surface and Sump Water Analytical Results 

Area of Contamination 57 - Areas 2 and 3
 

October 2006
 

Method Analyte Units Cleanup Goal1 Background2 57M-03-01X 57M-03-02X 57M-03-03X 
57M-03-03X 

Duplicate 
57M-03-04X 57M-03-05X 57M-03-06X 

Metals - 6010B Arsenic, Total μg/L 10 10.5 5 U 13 5 U NA 6 11 5 U 
Metals - 6010B Cadmium, Total μg/L 5 4.01 5 U 5 U 5 U NA 5 U 5 U 5 U 
Metals - 6010B Iron, Total μg/L NS 9,100 50 U 28,000 50 U NA 150 2,100 50 U 
Metals - 6010B Lead, Total μg/L 15 4.25 10 U 10 U 10 U NA 10 U 10 U 10 U 
Metals - 6010B Manganese, Total μg/L NS 291 10 U 2,200 90 NA 1,400 1,100 20 U 
PCBs - 8082 Aroclor 1016 μg/L 0.5 NS 0.25 U 0.25 U 0.263 U NA 0.25 U 0.278 U 0.258 U 
PCBs - 8082 Aroclor 1221 μg/L 0.5 NS 0.25 U 0.25 U 0.263 U NA 0.25 U 0.278 U 0.258 U 
PCBs - 8082 Aroclor 1232 μg/L 0.5 NS 0.25 U 0.25 U 0.263 U NA 0.25 U 0.278 U 0.258 U 
PCBs - 8082 Aroclor 1242 μg/L 0.5 NS 0.25 U 0.25 U 0.263 U NA 0.25 U 0.278 U 0.258 U 
PCBs - 8082 Aroclor 1248 μg/L 0.5 NS 0.25 U 0.25 U 0.263 U NA 0.25 U 0.278 U 0.258 U 
PCBs - 8082 Aroclor 1254 μg/L 0.5 NS 0.25 U 0.25 U 0.263 U NA 0.25 U 0.278 U 0.258 U 
PCBs - 8082 Aroclor 1260 μg/L 0.5 NS 0.25 U 0.25 U 0.263 U NA 0.25 U 0.278 U 0.258 U 
VOCs - 8260B 1,1,1,2-Tetrachloroethane μg/L 5 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,1-Trichloroethane μg/L 200 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,2,2-Tetrachloroethane μg/L 2 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,2-Trichloroethane μg/L 5 NS 0.75 U 0.75 U 0.75 U NA 0.75 U 0.75 U 0.75 U 
VOCs - 8260B 1,1-Dichloroethane μg/L 70 NS 0.75 U 0.75 U 0.75 U NA 0.75 U 0.75 U 0.75 U 
VOCs - 8260B 1,1-Dichloroethene μg/L 7 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1-Dichloropropene μg/L 0.5 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,3-Trichlorobenzene μg/L NS NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,3-Trichloropropane μg/L 1,000 NS 5 U 5 U 5 U NA 5 U 5 U 5 U 
VOCs - 8260B 1,2,4-Trichlorobenzene μg/L 70 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,4-Trimethylbenzene μg/L 10,000 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dibromo-3-chloropropane μg/L 100 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dibromoethane μg/L 0.02 NS 2 U 2 U 2 U NA 2 U 2 U 2 U 
VOCs - 8260B 1,2-Dichlorobenzene μg/L 600 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dichloroethane μg/L 5 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,2-Dichloropropane μg/L 3 NS 1.8 U 1.8 U 1.8 U NA 1.8 U 1.8 U 1.8 U 
VOCs - 8260B 1,3,5-Trimethylbenzene μg/L 100 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,3-Dichlorobenzene μg/L 40 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,3-Dichloropropane μg/L 5,000 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,4-Dichlorobenzene μg/L 5 (ROD) NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 2,2-Dichloropropane μg/L NS NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 2-Butanone μg/L 400 NS 5 U 5 U 5 U NA 5 U 5 U 5 U 
VOCs - 8260B 2-Chlorotoluene μg/L 1,000 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 2-Hexanone μg/L 1,000 NS 5 U 5 U 5 U NA 5 U 5 U 5 U 
VOCs - 8260B 4-Chlorotoluene μg/L NS NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 4-Isopropyltoluene μg/L 1,000 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 4-Methyl-2-pentanone μg/L 350 NS 5 U 5 U 5 U NA 5 U 5 U 5 U 
VOCs - 8260B Acetone μg/L 3,000 NS 5 U 29 11 U NA 46 10 U 39 
VOCs - 8260B Benzene μg/L 5 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Bromobenzene μg/L 1,000 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Bromochloromethane μg/L NS NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Bromodichloromethane μg/L 3 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Bromoform μg/L 4  NS  2 U  2 U  2 U  NA  2 U  2 U  2 U  
VOCs - 8260B Bromomethane μg/L 2  NS  1 U  1 U  1 U  NA  1 U  1 U  1 U  
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2006 Groundwater, Surface and Sump Water Analytical Results 

Area of Contamination 57 - Areas 2 and 3
 

October 2006
 

Method Analyte Units Cleanup Goal1 Background2 57M-03-01X 57M-03-02X 57M-03-03X 
57M-03-03X 

Duplicate 
57M-03-04X 57M-03-05X 57M-03-06X 

VOCs - 8260B Carbon disulfide μg/L 1,000 NS 5 U 5 U 5 U NA 5 U 5 U 5 U 
VOCs - 8260B Carbon tetrachloride μg/L 2 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Chlorobenzene μg/L 100 NS 0.5 U 0.5 U 0.5 U NA 0.2 J 0.5 U 0.5 U 
VOCs - 8260B Chloroethane μg/L 1,000 NS 1 U 1 U 1 U NA 1 U 1 U 1 U 
VOCs - 8260B Chloroform μg/L 5 NS 0.75 U 0.75 U 0.75 U NA 0.75 U 0.75 U 0.75 U 
VOCs - 8260B Chloromethane μg/L 1,000 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B cis-1,2-Dichloroethene μg/L 70 NS 0.5 U 9.2 0.13 J NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B cis-1,3-Dichloropropene μg/L 0.5 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Dibromochloromethane μg/L 2 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Dibromomethane μg/L 5,000 NS 5 U 5 U 5 U NA 5 U 5 U 5 U 
VOCs - 8260B Dichlorodifluoromethane μg/L 10,000 NS 5 U 5 U 5 U NA 5 U 5 U 5 U 
VOCs - 8260B Ethylbenzene μg/L 700 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Hexachlorobutadiene μg/L 0.6 NS 1 U 1 U 1 U NA 1 U 1 U 1 U 
VOCs - 8260B Isopropylbenzene μg/L 10,000 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B m,p-Xylene μg/L NS NS 1 U 1 U 1 U NA 1 U 1 U 1 U 
VOCs - 8260B o-Xylene μg/L NS NS 1 U 1 U 1 U NA 1 U 1 U 1 U 
VOCs - 8260B Total xylenes μg/L 10,000 NS 1 U 1 U 1 U NA 1 U 1 U 1 U 
VOCs - 8260B Methyl tert-butyl ether μg/L 70 NS 1 U 1 U 1 U NA 1 U 1 U 1 U 
VOCs - 8260B Methylene chloride μg/L 5  NS  5 U  5 U  5 U  NA  5 U  5 U  5 U  
VOCs - 8260B Naphthalene μg/L 140 NS 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B n-Butylbenzene μg/L NS NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B n-Propylbenzene μg/L 1,000 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B sec-Butylbenzene μg/L NS NS 0.5 U 0.5 U 0.74 NA 0.14 J 0.5 U 0.5 U 
VOCs - 8260B Styrene μg/L 100 NS 1 U 1 U 1 U NA 1 U 1 U 1 U 
VOCs - 8260B tert-Butylbenzene μg/L 1,000 NS 2.5 U 2.5 U 0.31 J NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Tetrachloroethene μg/L 5 (ROD) NS 0.5 U 0.84 1.2 NA 0.2 J 0.5 U 0.5 U 
VOCs - 8260B Toluene μg/L 1,000 NS 0.75 U 0.75 U 0.75 U NA 0.75 U 0.75 U 0.75 U 
VOCs - 8260B trans-1,2-Dichloroethene μg/L 90 NS 0.75 U 0.21 J 0.75 U NA 0.75 U 0.75 U 0.75 U 
VOCs - 8260B trans-1,3-Dichloropropene μg/L 0.5 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Trichloroethene μg/L 5 NS 0.5 U 3.3 0.37 J NA 0.18 J 0.5 U 0.5 U 
VOCs - 8260B Trichlorofluoromethane μg/L 10,000 NS 0.58 J 2.5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Vinyl chloride μg/L 2 NS 1 U 0.43 J 1 U NA 1 U 1 U 1 U 
EPH (MADEP) 2-Methylnaphthalene μg/L 10 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Acenaphthene μg/L 20 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Acenaphthylene μg/L 300 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Anthracene μg/L 2,000 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Benzo(a)anthracene μg/L 1 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Benzo(a)pyrene μg/L 0.2 NS 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
EPH (MADEP) Benzo(b)fluoranthene μg/L 1 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Benzo(g,h,i)perylene μg/L 300 NS 0.171 J 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Benzo(k)fluoranthene μg/L 1 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) C11-C22 Aromatics (Adjusted) μg/L 200 NS 110 U 106 U 105 U 104 U 106 U 106 U 100 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) μg/L 200 NS 110 U 106 U 105 U 104 U 106 U 106 U 100 U 
EPH (MADEP) Chrysene μg/L 2 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Dibenzo(a,h)anthracene μg/L 0.5 NS 0.144 J 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Fluoranthene μg/L 90 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
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2006 Groundwater, Surface and Sump Water Analytical Results 

Area of Contamination 57 - Areas 2 and 3
 

October 2006
 

Method Analyte Units Cleanup Goal1 Background2 57M-03-01X 57M-03-02X 57M-03-03X 
57M-03-03X 

Duplicate 
57M-03-04X 57M-03-05X 57M-03-06X 

EPH (MADEP) Fluorene μg/L 300 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Indeno(1,2,3-cd)pyrene μg/L 0.5 NS 0.168 J 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Naphthalene μg/L 140 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Phenanthrene μg/L 50 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
EPH (MADEP) Pyrene μg/L 20 NS 0.44 U 0.426 U 0.421 U 0.417 U 0.426 U 0.426 U 0.4 U 
Field Parameter ORP mV NS NS 267.8 19.8 258.7 NA 158.2 51.7 288.3 
Field Parameter Dissolved Oxygen mg/L NS NS 7.72 0.42 0.40 NA 0.30 0.19 4.00 
Field Parameter Turbidity NTU NS NS 0.0 3.98 0.16 NA 1.00 1.3 0.25 
Notes:
 
1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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2006 Groundwater, Surface and Sump Water Analytical Results 

Area of Contamination 57 - Areas 2 and 3
 

October 2006
 

Method Analyte Units Cleanup Goal1 Background2 SUMP-1 SUMP-2 SUMP-3 SUMP-4 57WP-05-01 
57-AREA2-

SW2 

57-AREA2-
SW2 

Duplicate 
Metals - 6010B Arsenic, Total μg/L 10 10.5 9 17 20 37 5 U 5 U 5 U 
Metals - 6010B Cadmium, Total μg/L 5 4.01 5 U  5 U  5 U  5 U  NA  5 U  5 U  
Metals - 6010B Iron, Total μg/L NS 9,100 100 U 1,400 2,900 4,800 NA 480 600 
Metals - 6010B Lead, Total μg/L 15 4.25 10 U 10 U 10 U 10 U NA 1.9 J 10 U 
Metals - 6010B Manganese, Total μg/L NS 291 600 1,600 1,700 2,400 NA 90 80 
PCBs - 8082 Aroclor 1016 μg/L 0.5 NS 0.266 U 0.272 U 0.287 U 0.278 U NA 0.258 U 0.272 U 
PCBs - 8082 Aroclor 1221 μg/L 0.5 NS 0.266 U 0.272 U 0.287 U 0.278 U NA 0.258 U 0.272 U 
PCBs - 8082 Aroclor 1232 μg/L 0.5 NS 0.266 U 0.272 U 0.287 U 0.278 U NA 0.258 U 0.272 U 
PCBs - 8082 Aroclor 1242 μg/L 0.5 NS 0.266 U 0.272 U 0.287 U 0.278 U NA 0.258 U 0.272 U 
PCBs - 8082 Aroclor 1248 μg/L 0.5 NS 0.266 U 0.272 U 0.287 U 0.278 U NA 0.258 U 0.272 U 
PCBs - 8082 Aroclor 1254 μg/L 0.5 NS 0.266 U 0.272 U 0.287 U 0.278 U NA 0.258 U 0.272 U 
PCBs - 8082 Aroclor 1260 μg/L 0.5 NS 0.266 U 0.272 U 0.287 U 0.278 U NA 0.258 U 0.272 U 
VOCs - 8260B 1,1,1,2-Tetrachloroethane μg/L 5  NS  0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B 1,1,1-Trichloroethane μg/L 200 NS 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B 1,1,2,2-Tetrachloroethane μg/L 2  NS  0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B 1,1,2-Trichloroethane μg/L 5  NS  0.75 U 0.75 U 0.75 U 0.75 U NA 0.75 U 0.75 U 
VOCs - 8260B 1,1-Dichloroethane μg/L 70 NS 0.75 U 0.75 U 0.75 U 0.75 U NA 0.75 U 0.75 U 
VOCs - 8260B 1,1-Dichloroethene μg/L 7  NS  0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B 1,1-Dichloropropene μg/L 0.5 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 1,2,3-Trichlorobenzene μg/L NS NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 1,2,3-Trichloropropane μg/L 1,000 NS 5 U  5 U  5 U  5 U  NA  5 U  5 U  
VOCs - 8260B 1,2,4-Trichlorobenzene μg/L 70 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 1,2,4-Trimethylbenzene μg/L 10,000 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dibromo-3-chloropropane μg/L 100 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dibromoethane μg/L 0.02 NS 2 U  2 U  2 U  2 U  NA  2 U  2 U  
VOCs - 8260B 1,2-Dichlorobenzene μg/L 600 NS 2.5 U 0.2 J 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dichloroethane μg/L 5  NS  0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B 1,2-Dichloropropane μg/L 3  NS  1.8 U 1.8 U 1.8 U 1.8 U NA 1.8 U 1.8 U 
VOCs - 8260B 1,3,5-Trimethylbenzene μg/L 100 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 1,3-Dichlorobenzene μg/L 40 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 1,3-Dichloropropane μg/L 5,000 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 1,4-Dichlorobenzene μg/L 5 (ROD) NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 2,2-Dichloropropane μg/L NS NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 2-Butanone μg/L 400 NS 5 U  5 U  5 U  5 U  NA  5 U  5 U  
VOCs - 8260B 2-Chlorotoluene μg/L 1,000 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 2-Hexanone μg/L 1,000 NS 5 U  5 U  5 U  5 U  NA  5 U  5 U  
VOCs - 8260B 4-Chlorotoluene μg/L NS NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B 4-Isopropyltoluene μg/L 1,000 NS 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B 4-Methyl-2-pentanone μg/L 350 NS 5 U  5 U  5 U  5 U  NA  5 U  5 U  
VOCs - 8260B Acetone μg/L 3,000 NS 5 U  5 U  5 U  5 U  NA  5 U  5 U  
VOCs - 8260B Benzene μg/L 5  NS  0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B Bromobenzene μg/L 1,000 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B Bromochloromethane μg/L NS NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B Bromodichloromethane μg/L 3  NS  0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B Bromoform μg/L 4  NS  2 U  2 U  2 U  2 U  NA  2 U  2 U  
VOCs - 8260B Bromomethane μg/L 2  NS  1 U  1 U  1 U  1 U  NA  1 U  1 U  
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2006 Groundwater, Surface and Sump Water Analytical Results 

Area of Contamination 57 - Areas 2 and 3
 

October 2006
 

Method Analyte Units Cleanup Goal1 Background2 SUMP-1 SUMP-2 SUMP-3 SUMP-4 57WP-05-01 
57-AREA2-

SW2 

57-AREA2-
SW2 

Duplicate 
VOCs - 8260B Carbon disulfide μg/L 1,000 NS 5 U  5 U  5 U  5 U  NA  5 U  5 U  
VOCs - 8260B Carbon tetrachloride μg/L 2 NS 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B Chlorobenzene μg/L 100 NS 0.5 U 0.26 J 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B Chloroethane μg/L 1,000 NS 1 U  1 U  1 U  1 U  NA  1 U  1 U  
VOCs - 8260B Chloroform μg/L 5  NS  0.75 U 0.75 U 0.75 U 0.75 U NA 0.75 U 0.75 U 
VOCs - 8260B Chloromethane μg/L 1,000 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B cis-1,2-Dichloroethene μg/L 70 NS 0.5 U 0.8 0.62 1.5 NA 0.5 U 0.5 U 
VOCs - 8260B cis-1,3-Dichloropropene μg/L 0.5 NS 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B Dibromochloromethane μg/L 2  NS  0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B Dibromomethane μg/L 5,000 NS 5 U  5 U  5 U  5 U  NA  5 U  5 U  
VOCs - 8260B Dichlorodifluoromethane μg/L 10,000 NS 5 U  5 U  5 U  5 U  NA  5 U  5 U  
VOCs - 8260B Ethylbenzene μg/L 700 NS 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B Hexachlorobutadiene μg/L 0.6 NS 1 U  1 U  1 U  1 U  NA  1 U  1 U  
VOCs - 8260B Isopropylbenzene μg/L 10,000 NS 0.5 U 0.11 J 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B m,p-Xylene μg/L NS NS 1 U  1 U  1 U  1 U  NA  1 U  1 U  
VOCs - 8260B o-Xylene μg/L NS NS 1 U  1 U  1 U  1 U  NA  1 U  1 U  
VOCs - 8260B Total xylenes μg/L 10,000 NS 1 U  1 U  1 U  1 U  NA  1 U  1 U  
VOCs - 8260B Methyl tert-butyl ether μg/L 70 NS 1 U  1 U  1 U  1 U  NA  1 U  1 U  
VOCs - 8260B Methylene chloride μg/L 5  NS  5 U  5 U  5 U  5 U  NA  5 U  5 U  
VOCs - 8260B Naphthalene μg/L 140 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B n-Butylbenzene μg/L NS NS 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B n-Propylbenzene μg/L 1,000 NS 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B sec-Butylbenzene μg/L NS NS 0.5 U 0.17 J 0.5 U 0.22 J NA 0.5 U 0.5 U 
VOCs - 8260B Styrene μg/L 100 NS 1 U  1 U  1 U  1 U  NA  1 U  1 U  
VOCs - 8260B tert-Butylbenzene μg/L 1,000 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 2.5 U 2.5 U 
VOCs - 8260B Tetrachloroethene μg/L 5 (ROD) NS 0.5 U 0.5 U 0.5 U 0.5 U NA 1.5 1.4 
VOCs - 8260B Toluene μg/L 1,000 NS 0.75 U 0.75 U 0.75 U 0.75 U NA 0.75 U 0.75 U 
VOCs - 8260B trans-1,2-Dichloroethene μg/L 90 NS 0.75 U 0.75 U 0.75 U 0.75 U NA 0.75 U 0.75 U 
VOCs - 8260B trans-1,3-Dichloropropene μg/L 0.5 NS 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 
VOCs - 8260B Trichloroethene μg/L 5  NS  0.5 U 0.5 U 0.5 U 0.24 J NA 0.18 J 0.5 U 
VOCs - 8260B Trichlorofluoromethane μg/L 10,000 NS 2.5 U 2.5 U 2.5 U 2.5 U NA 0.34 J 0.28 J 
VOCs - 8260B Vinyl chloride μg/L 2  NS  1 U  1 U  1 U  1 U  NA  1 U  1 U  
EPH (MADEP) 2-Methylnaphthalene μg/L 10 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Acenaphthene μg/L 20 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Acenaphthylene μg/L 300 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Anthracene μg/L 2,000 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Benzo(a)anthracene μg/L 1  NS  0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Benzo(a)pyrene μg/L 0.2 NS 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U 
EPH (MADEP) Benzo(b)fluoranthene μg/L 1  NS  0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Benzo(g,h,i)perylene μg/L 300 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Benzo(k)fluoranthene μg/L 1  NS  0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) C11-C22 Aromatics (Adjusted) μg/L 200 NS 106 U 106 U 106 U 105 U NA 109 U 101 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) μg/L 200 NS 106 U 106 U 106 U 105 U NA 109 U 101 U 
EPH (MADEP) Chrysene μg/L 2  NS  0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Dibenzo(a,h)anthracene μg/L 0.5 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Fluoranthene μg/L 90 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
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2006 Groundwater, Surface and Sump Water Analytical Results 

Area of Contamination 57 - Areas 2 and 3
 

October 2006
 

Method Analyte Units Cleanup Goal1 Background2 SUMP-1 SUMP-2 SUMP-3 SUMP-4 57WP-05-01 
57-AREA2-

SW2 

57-AREA2-
SW2 

Duplicate 
EPH (MADEP) Fluorene μg/L 300 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Indeno(1,2,3-cd)pyrene μg/L 0.5 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Naphthalene μg/L 140 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Phenanthrene μg/L 50 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
EPH (MADEP) Pyrene μg/L 20 NS 0.426 U 0.426 U 0.426 U 0.421 U NA 0.435 U 0.404 U 
Field Parameter ORP mV NS NS 26 30.3 81.4 45.1 -0.2 149.8 NA 
Field Parameter Dissolved Oxygen mg/L NS NS 2.31 1.05 1.21 1.10 0.73 3.36 NA 
Field Parameter Turbidity NTU NS NS 2.56 13.8 16.0 23.8 0.51 16.2 NM 
Notes:
 
1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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2006 Groundwater, Surface and Sump Water Analytical Results 

Area of Contamination 57 - Areas 2 and 3
 

October 2006
 

Method Analyte Units Cleanup Goal1 Background2 57-AREA2-
SW3 

57-AREA3-
SW1 

57M-95-03X 57M-96-09X 57M-96-11X 
57M-96-11X 

Duplicate 

Metals - 6010B Arsenic, Total μg/L 10 10.5 46 6 49 5 U 171 174 
Metals - 6010B Cadmium, Total μg/L 5 4.01 5 U  5 U  5 U  5 U  5 U  5 U  
Metals - 6010B Iron, Total μg/L NS 9,100 8,300 4,500 3,400 50 U 41,000 42,000 
Metals - 6010B Lead, Total μg/L 15 4.25 10 U 10 U 10 U 10 U 10 U 10 U 
Metals - 6010B Manganese, Total μg/L NS 291 1,300 910 170 10 U 2,200 2,300 
PCBs - 8082 Aroclor 1016 μg/L 0.5 NS 0.278 U 0.26 U 0.263 U 0.26 U 0.275 U 0.272 U 
PCBs - 8082 Aroclor 1221 μg/L 0.5 NS 0.278 U 0.26 U 0.263 U 0.26 U 0.275 U 0.272 U 
PCBs - 8082 Aroclor 1232 μg/L 0.5 NS 0.278 U 0.26 U 0.263 U 0.26 U 0.275 U 0.272 U 
PCBs - 8082 Aroclor 1242 μg/L 0.5 NS 0.278 U 0.26 U 0.263 U 0.26 U 0.275 U 0.272 U 
PCBs - 8082 Aroclor 1248 μg/L 0.5 NS 0.278 U 0.26 U 0.263 U 0.26 U 0.275 U 0.272 U 
PCBs - 8082 Aroclor 1254 μg/L 0.5 NS 0.278 U 0.26 U 0.263 U 0.26 U 0.275 U 0.272 U 
PCBs - 8082 Aroclor 1260 μg/L 0.5 NS 0.278 U 0.26 U 0.263 U 0.26 U 0.275 U 0.272 U 
VOCs - 8260B 1,1,1,2-Tetrachloroethane μg/L 5  NS  0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,1-Trichloroethane μg/L 200 NS 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,2,2-Tetrachloroethane μg/L 2  NS  0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1,2-Trichloroethane μg/L 5  NS  0.75 U 0.75 U 3 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B 1,1-Dichloroethane μg/L 70 NS 0.75 U 0.75 U 3 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B 1,1-Dichloroethene μg/L 7  NS  0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,1-Dichloropropene μg/L 0.5 NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,3-Trichlorobenzene μg/L NS NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,3-Trichloropropane μg/L 1,000 NS 5 U 5 U 20 U 5 U 5 U 5 U 
VOCs - 8260B 1,2,4-Trichlorobenzene μg/L 70 NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2,4-Trimethylbenzene μg/L 10,000 NS 2.5 U 2.5 U 230 2.5 U 3.5 3.3 
VOCs - 8260B 1,2-Dibromo-3-chloropropane μg/L 100 NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,2-Dibromoethane μg/L 0.02 NS 2 U  2 U  8 U  2 U  2 U  2 U  
VOCs - 8260B 1,2-Dichlorobenzene μg/L 600 NS 0.71 J 2.5 U 8.1 J 2.5 U 5.5 5.2 
VOCs - 8260B 1,2-Dichloroethane μg/L 5  NS  0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 1,2-Dichloropropane μg/L 3  NS  1.8 U 1.8 U 7 U 1.8 U 1.8 U 1.8 U 
VOCs - 8260B 1,3,5-Trimethylbenzene μg/L 100 NS 2.5 U 2.5 U 90 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,3-Dichlorobenzene μg/L 40 NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,3-Dichloropropane μg/L 5,000 NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 1,4-Dichlorobenzene μg/L 5 (ROD) NS 2.5 U 2.5 U 4.5 J 2.5 U 2.4 J 2.3 J 
VOCs - 8260B 2,2-Dichloropropane μg/L NS NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 2-Butanone μg/L 400 NS 5 U 5 U 20 U 5 U 5 U 5 U 
VOCs - 8260B 2-Chlorotoluene μg/L 1,000 NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 2-Hexanone μg/L 1,000 NS 5 U 5 U 20 U 5 U 5 U 5 U 
VOCs - 8260B 4-Chlorotoluene μg/L NS NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B 4-Isopropyltoluene μg/L 1,000 NS 0.5 U 0.45 J 5.7 0.5 U 0.5 U 0.5 U 
VOCs - 8260B 4-Methyl-2-pentanone μg/L 350 NS 5 U 5 U 20 U 5 U 5 U 5 U 
VOCs - 8260B Acetone μg/L 3,000 NS 5 U 6.6 U 20 U 5 U 5 U 5 U 
VOCs - 8260B Benzene μg/L 5  NS  0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Bromobenzene μg/L 1,000 NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Bromochloromethane μg/L NS NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Bromodichloromethane μg/L 3  NS  0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Bromoform μg/L 4  NS  2 U  2 U  8 U  2 U  2 U  2 U  
VOCs - 8260B Bromomethane μg/L 2  NS  1 U  1 U  4 U  1 U  1 U  1 U  
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2006 Groundwater, Surface and Sump Water Analytical Results 

Area of Contamination 57 - Areas 2 and 3
 

October 2006
 

Method Analyte Units Cleanup Goal1 Background2 57-AREA2-
SW3 

57-AREA3-
SW1 

57M-95-03X 57M-96-09X 57M-96-11X 
57M-96-11X 

Duplicate 

VOCs - 8260B Carbon disulfide μg/L 1,000 NS 5 U 5 U 20 U 5 U 5 U 5 U 
VOCs - 8260B Carbon tetrachloride μg/L 2 NS 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Chlorobenzene μg/L 100 NS 0.28 J 0.14 J 2 U 0.5 U 0.17 J 0.16 J 
VOCs - 8260B Chloroethane μg/L 1,000 NS 1 U  1 U  4 U  1 U  1 U  1 U  
VOCs - 8260B Chloroform μg/L 5  NS  0.75 U 0.75 U 3 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B Chloromethane μg/L 1,000 NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B cis-1,2-Dichloroethene μg/L 70 NS 1.1 0.5 U 0.81 J 0.5 U 4 3.9 
VOCs - 8260B cis-1,3-Dichloropropene μg/L 0.5 NS 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Dibromochloromethane μg/L 2  NS  0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Dibromomethane μg/L 5,000 NS 5 U 5 U 20 U 5 U 5 U 5 U 
VOCs - 8260B Dichlorodifluoromethane μg/L 10,000 NS 5 U 5 U 20 U 5 U 5 U 5 U 
VOCs - 8260B Ethylbenzene μg/L 700 NS 0.5 U 0.5 U 26 0.5 U 9.7 8.3 
VOCs - 8260B Hexachlorobutadiene μg/L 0.6 NS 1 U  1 U  4 U  1 U  1 U  1 U  
VOCs - 8260B Isopropylbenzene μg/L 10,000 NS 0.18 J 0.1 J 8 0.5 U 1.8 1.8 
VOCs - 8260B m,p-Xylene μg/L NS NS 1 U 1 U 55 1 U 3.4 2.9 
VOCs - 8260B o-Xylene μg/L NS NS 1 U 1 U 54 1 U 1 U 1 U 
VOCs - 8260B Total xylenes μg/L 10,000 NS 1 U 1 U 109 1 U 3.4 2.9 
VOCs - 8260B Methyl tert-butyl ether μg/L 70 NS 1 U  1 U  4 U  1 U  1 U  1 U  
VOCs - 8260B Methylene chloride μg/L 5  NS  5 U 5 U 20 U 5 U 5 U 5 U 
VOCs - 8260B Naphthalene μg/L 140 NS 2.5 U 2.5 U 16 2.5 U 4.8 4.6 
VOCs - 8260B n-Butylbenzene μg/L NS NS 0.5 U 0.5 U 2 U 0.5 U 0.74 0.58 U 
VOCs - 8260B n-Propylbenzene μg/L 1,000 NS 0.5 U 0.5 U 14 0.5 U 3.8 3.3 
VOCs - 8260B sec-Butylbenzene μg/L NS NS 0.36 J 0.5 U 2.6 0.5 U 0.74 0.68 
VOCs - 8260B Styrene μg/L 100 NS 1 U  1 U  4 U  1 U  1 U  1 U  
VOCs - 8260B tert-Butylbenzene μg/L 1,000 NS 0.17 J 2.5 U 10 U 2.5 U 0.32 J 0.29 J 
VOCs - 8260B Tetrachloroethene μg/L 5 (ROD) NS 0.39 J 0.5 U 1.6 J 0.19 J 0.45 J 0.45 J 
VOCs - 8260B Toluene μg/L 1,000 NS 0.75 U 0.13 J 7.6 0.75 U 0.75 U 0.75 U 
VOCs - 8260B trans-1,2-Dichloroethene μg/L 90 NS 0.24 J 0.75 U 3 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B trans-1,3-Dichloropropene μg/L 0.5 NS 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Trichloroethene μg/L 5  NS  0.57 0.5 U 2 U 0.5 U 1.3 1.3 
VOCs - 8260B Trichlorofluoromethane μg/L 10,000 NS 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Vinyl chloride μg/L 2  NS  0.37 J 1 U 4 U 1 U 1 U 1 U 
EPH (MADEP) 2-Methylnaphthalene μg/L 10 NS 0.421 U NA NA NA NA NA 
EPH (MADEP) Acenaphthene μg/L 20 NS 0.421 U NA NA NA NA NA 
EPH (MADEP) Acenaphthylene μg/L 300 NS 0.421 U NA NA NA NA NA 
EPH (MADEP) Anthracene μg/L 2,000 NS 0.421 U NA NA NA NA NA 
EPH (MADEP) Benzo(a)anthracene μg/L 1  NS  0.421 U NA NA NA NA NA 
EPH (MADEP) Benzo(a)pyrene μg/L 0.2 NS 0.2 U NA NA NA NA NA 
EPH (MADEP) Benzo(b)fluoranthene μg/L 1  NS  0.421 U NA NA NA NA NA 
EPH (MADEP) Benzo(g,h,i)perylene μg/L 300 NS 0.421 U NA NA NA NA NA 
EPH (MADEP) Benzo(k)fluoranthene μg/L 1  NS  0.421 U NA NA NA NA NA 
EPH (MADEP) C11-C22 Aromatics (Adjusted) μg/L 200 NS 105 U NA NA NA NA NA 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) μg/L 200 NS 105 U NA NA NA NA NA 
EPH (MADEP) Chrysene μg/L 2  NS  0.421 U NA NA NA NA NA 
EPH (MADEP) Dibenzo(a,h)anthracene μg/L 0.5 NS 0.421 U NA NA NA NA NA 
EPH (MADEP) Fluoranthene μg/L 90 NS 0.421 U NA NA NA NA NA 
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2006 Groundwater, Surface and Sump Water Analytical Results 

Area of Contamination 57 - Areas 2 and 3
 

October 2006
 

Method Analyte Units Cleanup Goal1 Background2 57-AREA2-
SW3 

57-AREA3-
SW1 

57M-95-03X 57M-96-09X 57M-96-11X 
57M-96-11X 

Duplicate 

EPH (MADEP) Fluorene μg/L 300 NS 0.421 U NA NA NA NA NA 
EPH (MADEP) Indeno(1,2,3-cd)pyrene μg/L 0.5 NS 0.421 U NA NA NA NA NA 
EPH (MADEP) Naphthalene μg/L 140 NS 0.421 U NA NA NA NA NA 
EPH (MADEP) Phenanthrene μg/L 50 NS 0.421 U NA NA NA NA NA 
EPH (MADEP) Pyrene μg/L 20 NS 0.421 U NA NA NA NA NA 
Field Parameter ORP mV NS NS 33.1 10.1 -85.2 303.8 -100 NA 
Field Parameter Dissolved Oxygen mg/L NS NS 9.56 3.44 3.11 8.56 0.34 NA 
Field Parameter Turbidity NTU NS NS 4.0 45 1.1 0.0 8.1 NA 
Notes:
 
1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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Table 4.4
Surface Water Analytical Results

AOC 57 - Areas 2 and 3
May 2007 and October 2007

Page 1 of 1

2007 Surface Water Analytical Results 
Area of Contamination 57 - Areas 2 and 3 

May 2007 and October 2007 

May 2007 LTM Event October 2007 LTM Event 

Method Analyte Units 

USEPA 
Water 
Quality 

Criteria * 57-AREA2-SW2 Qual 
57-AREA2-SW2 

Duplicate Qual 57-AREA2-SW3 Qual 57-AREA3-SW1 Qual 57-AREA2-SW2 Qual 
57-AREA2-SW2 

Duplicate Qual 57-AREA2-SW3 Qual 57-AREA3-SW1 Qual 
Metals - SW6010B Arsenic, Total μg/L 150 7 5 63 2.7 J 5.0 U 2.4 J 11 9 
Metals - SW6010B Cadmium, Total1 μg/L 0.25 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Metals - SW6010B Iron, Total μg/L 1,000 3,900 3,800 4,500 520 1,200 1,400 1,100 7,100 
Metals - SW6010B Lead, Total2 μg/L 2.5 12 11 12 1.8 J 10.0 U 10.0 U 10.0 U 14 
Metals - SW6010B Manganese, Total μg/L NS 336 354 494 45 114 111 321 949 
VOCs - 8260B 1,4-Dichlorobenzene μg/L NS 2.5 U 2.5 U 2.5 U 0.21 J 2.5 U 2.5 UJ 2.5 U 2.5 UJ 
VOCs - 8260B Chlorobenzene μg/L NS 0.5 U 0.5 U 0.5 U 0.14 J 0.5 U 0.5 UJ 0.5 U 0.5 UJ 
VOCs - 8260B Cis-1,2-Dichloroethene μg/L NS 0.5 U 0.5 U 0.9 0.5 U 0.5 U 0.28 J 0.21 J 0.5 UJ 
VOCs - 8260B Tetrachloroethene μg/L NS 2 2 0.55 0.5 U 0.5 UJ 0.74 J 0.5 U 0.5 UJ 
VOCs - 8260B Trichloroethene μg/L NS 0.32 J 0.32 J 0.43 J 0.5 U 0.5 U 0.21 J 0.5 U 0.5 UJ 
VOCs - 8260B Trichlorofluoromethane μg/L NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UJ 2.5 U 2.5 UJ 
VOCs - 8260B Vinyl Chloride μg/L NS 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 UJ 
PCBs - 8082 Aroclor 10163 μg/L 0.014 0.255 U 0.266 U 0.263 U 0.255 U 0.255 U 0.255 U 0.252 U 0.252 U 
PCBs - 8082 Aroclor 12213 μg/L 0.014 0.255 U 0.266 U 0.263 U 0.255 U 0.255 U 0.255 U 0.252 U 0.252 U 
PCBs - 8082 Aroclor 12323 μg/L 0.014 0.255 U 0.266 U 0.263 U 0.255 U 0.255 U 0.255 U 0.252 U 0.252 U 
PCBs - 8082 Aroclor 12423 μg/L 0.014 0.255 U 0.266 U 0.263 U 0.255 U 0.255 U 0.255 U 0.252 U 0.252 U 
PCBs - 8082 Aroclor 12483 μg/L 0.014 0.255 U 0.266 U 0.263 U 0.255 U 0.255 U 0.255 U 0.252 U 0.252 U 
PCBs - 8082 Aroclor 12543 μg/L 0.014 0.255 U 0.266 U 0.263 U 0.255 U 0.255 U 0.255 U 0.252 U 0.252 U 
PCBs - 8082 Aroclor 12603 μg/L 0.014 0.0749 J 0.0855 J 0.0777 J 0.255 U 0.255 U 0.255 U 0.252 U 0.3 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) μg/L NS 108 U 103 U 104 U NA 100 U 100 U 100 U 102 U 
Field Parameters ORP mV NS 114.7 NA 101.9 -21.7 3.7 NA -1.1 44.9 
Field Parameters Dissolved Oxygen mg/L NS 12.80 NA 8.15 3.84 11.17 NA 11.83 13.63 
Field Parameters Turbidity NTU NS 80.0 NA 55.0 11.0 4.02 NA 4.24 24.1 
Notes: 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 

* = Criterion Continuous Concentration
 
1 Reporting limit not meeting USEPA water quality criteria. USEPA water quality criteria cadmium value is below QAPP MDL and PQL.
 
2 Reporting limit not meeting USEPA water quality criteria during October 2007 LTM event but is compliant with QAPP.
 
3 Reporting limit not meeting USEPA water quality criteria but is compliant with QAPP.
 

Water Quality Criteria published by USEPA pursuant to Section 304(a) of the Clean Water Act and provide guidance for states and tribes to use in adopting water quality standards.
 

For Contaminants of Concern (COCs) without Water Quality Criteria a qualitative comparison will be made between the detected concentrations in groundwater and COC concentrations
 

in surface water to determine if groundwater discharge is impacting surface water.
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2007 Groundwater and Sump Water Analytical Results 
Area of Contamination 57 - Areas 2 and 3 

October 2007 

Method Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard Background2 57M-03-01X Qual 57M-03-02X Qual 57M-03-03X Qual 57M-03-04X Qual 57M-03-05X Qual 57M-03-06X Qual SUMP1 Qual 
Metals - SW6010B Arsenic, Total μg/L 10 900 10.5 5.0 U 8.0 5.0 U 5.0 U 9 5.0 U 7 
Metals - SW6010B Cadmium, Total3 μg/L 5 (ROD) 4 4.01 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Metals - SW6010B Iron, Total μg/L NS NS 9,100 50.0 U 7,200 50.0 U 50.0 U 1,400 50.0 U 320 
Metals - SW6010B Lead, Total3 μg/L 15 10 4.25 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 
Metals - SW6010B Manganese, Total μg/L NS NS 291 7.9 J 1,070 116 474 1,380 14 544 
VOCs - 8260B 1,4-Dichlorobenzene μg/L 5 (ROD) 8,000 NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B Chlorobenzene μg/L 100 1,000 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Cis-1,2-Dichloroethene μg/L 70 50,000 NS 0.5 U 4.6 0.33 J 0.5 U 0.25 J 0.5 U 0.5 U 
VOCs - 8260B Tetrachloroethene μg/L 5 (ROD) 30,000 NS 0.5 U 1.5 2.1 0.23 J 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Trichloroethene μg/L 5 5,000 NS 0.5 U 3.2 0.63 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Vinyl Chloride μg/L 2 50,000 NS 1.0 U 0.42 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
PCBs - 8082 Aroclor 1016 μg/L 0.5 104 NS 0.263 U 0.255 U 0.263 U 0.263 U 0.26 U 0.26 U 0.252 U 
PCBs - 8082 Aroclor 1221 μg/L 0.5 104 NS 0.263 U 0.255 U 0.263 U 0.263 U 0.26 U 0.26 U 0.252 U 
PCBs - 8082 Aroclor 1232 μg/L 0.5 104 NS 0.263 U 0.255 U 0.263 U 0.263 U 0.26 U 0.26 U 0.252 U 
PCBs - 8082 Aroclor 1242 μg/L 0.5 104 NS 0.263 U 0.255 U 0.263 U 0.263 U 0.26 U 0.26 U 0.252 U 
PCBs - 8082 Aroclor 1248 μg/L 0.5 104 NS 0.263 U 0.255 U 0.263 U 0.263 U 0.26 U 0.26 U 0.252 U 
PCBs - 8082 Aroclor 1254 μg/L 0.5 104 NS 0.263 U 0.255 U 0.263 U 0.263 U 0.26 U 0.26 U 0.252 U 
PCBs - 8082 Aroclor 1260 μg/L 0.5 104 NS 0.263 U 0.255 U 0.263 U 0.263 U 0.26 U 0.26 U 0.252 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) μg/L 200 5,0004 NS 111 U 100 U 104 U 106 U 101 U 100 U 100 U 
Field Parameter ORP mV NS NS NS 127.5 -4.8 115.9 64.6 -90.6 172.4 -48.5 
Field Parameter Dissolved Oxygen mg/L NS NS NS 5.53 0.45 0.74 0.44 0.18 5.38 11.46 
Field Parameter Turbidity NTU NS NS NS 0.00 3.9 0.80 0.15 0.10 0.71 NC 
Notes: 
1 From the MCP "GW-1" Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
3 Reporting limit above background.
 
4 Revised GW-3 standard effective February 14, 2008.
 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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Groundwater and Sump Water Analytical Results 
AOC 57 - Areas 2 and 3 

October 2007 



  
  

2007 Groundwater and Sump Water Analytical Results 
Area of Contamination 57 - Areas 2 and 3 

October 2007 

Method Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard Background2 SUMP2 Qual SUMP3 Qual SUMP4 Qual 57WP-05-01 Qual 57M-95-03X Qual 57M-96-09X Qual 57M-96-11X Qual 
57M-96-11X 
57M-DUP2 Qual 

Metals - SW6010B Arsenic, Total μg/L 10 900 10.5 28 14 62 5.0 U 51 5.0 U 193 195 
Metals - SW6010B Cadmium, Total3 μg/L 5 (ROD) 4 4.01 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 
Metals - SW6010B Iron, Total μg/L NS NS 9,100 2,500 1,700 8,400 NA 4,100 50.0 U 39,000 39,000 
Metals - SW6010B Lead, Total3 μg/L 15 10 4.25 10.0 U 10.0 U 10.0 U NA 10.0 U 10.0 U 10.0 U 10.0 U 
Metals - SW6010B Manganese, Total μg/L NS NS 291 1,750 2,530 3,170 NA 278 6.6 J 1,960 1,950 
VOCs - 8260B 1,4-Dichlorobenzene μg/L 5 (ROD) 8,000 NS 0.22 J 2.5 UJ 2.5 UJ NA 13 2.5 UJ 1.6 J 1.6 J 
VOCs - 8260B Chlorobenzene μg/L 100 1,000 NS 0.28 J 0.5 UJ 0.5 UJ NA 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 
VOCs - 8260B Cis-1,2-Dichloroethene μg/L 70 50,000 NS 0.62 0.97 J 1.9 J NA 8.1 0.5 UJ 3 J 3.2 J 
VOCs - 8260B Tetrachloroethene μg/L 5 (ROD) 30,000 NS 0.5 U 0.5 UJ 0.5 UJ NA 2.7 0.18 J 0.26 J 0.25 J 
VOCs - 8260B Trichloroethene μg/L 5 5,000 NS 0.5 U 0.5 UJ 0.51 J NA 0.74 0.5 UJ 1 J 1 J 
VOCs - 8260B Vinyl Chloride μg/L 2 50,000 NS 1.0 U 1.0 UJ 1.0 UJ NA 1.0 U 1.0 UJ 1.0 UJ 1.0 UJ 
PCBs - 8082 Aroclor 1016 μg/L 0.5 104 NS 0.25 U 0.255 U 0.252 U NA 0.269 U 0.26 U 0.266 U 0.26 U 
PCBs - 8082 Aroclor 1221 μg/L 0.5 104 NS 0.25 U 0.255 U 0.252 U NA 0.269 U 0.26 U 0.266 U 0.26 U 
PCBs - 8082 Aroclor 1232 μg/L 0.5 104 NS 0.25 U 0.255 U 0.252 U NA 0.269 U 0.26 U 0.266 U 0.26 U 
PCBs - 8082 Aroclor 1242 μg/L 0.5 104 NS 0.25 U 0.255 U 0.252 U NA 0.269 U 0.26 U 0.266 U 0.26 U 
PCBs - 8082 Aroclor 1248 μg/L 0.5 104 NS 0.25 U 0.255 U 0.252 U NA 0.269 U 0.26 U 0.266 U 0.26 U 
PCBs - 8082 Aroclor 1254 μg/L 0.5 104 NS 0.25 U 0.255 U 0.252 U NA 0.269 U 0.26 U 0.266 U 0.26 U 
PCBs - 8082 Aroclor 1260 μg/L 0.5 104 NS 0.25 U 0.255 U 0.252 U NA 0.269 U 0.26 U 0.266 U 0.26 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) μg/L 200 5,0004 NS 100 U 100 U 100 U NA NA NA NA NA 
Field Parameter ORP mV NS NS NS -74.2 -78.8 -72.9 -93.8 -188.1 163.8 -175.8 NA 
Field Parameter Dissolved Oxygen mg/L NS NS NS 1.53 1.56 1.45 1.29 1.15 9.99 0.48 NA 
Field Parameter Turbidity NTU NS NS NS 23.3 13.0 65.0 0.0 0.0 0.0 10.0 NA 
Notes: 
1 From the MCP "GW-1" Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
3 Reporting limit above background.
 
4 Revised GW-3 standard effective February 14, 2008.
 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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Groundwater and Sump Water Analytical Results 
AOC 57 - Areas 2 and 3 

October 2007 



Groundwater Analytical Results
AOC 57 - Areas 2 and 3

June 2008

2008 Groundwater Analytical Results 
Area of Contamination 57 - Areas 2 and 3 

June 2008 

AREA 2 AREA 3 

Method Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard Background2 57M-03-01X Qual 57M-03-02X Qual 
57M-03-02X 

Duplicate Qual 57M-03-03X Qual 57M-03-04X Qual 57M-03-05X Qual 57M-95-03X Qual 57M-96-11X Qual 
57M-96-11X 

Duplicate Qual 
Metals - SW6010B Arsenic, Total µg/L 10 900 10.5 NA 13 NA 5.0 U 5.0 U 11 23 160 159 
Metals - SW6010B Iron, Total µg/L NS NS 9,100 NA 11,000 NA 50.0 U 5.0 U 4,900 1,900 37,000 37,000 
Metals - SW6010B Manganese, Total µg/L NS NS 291 NA 1,130 NA 130 239 2,380 77 2,400 2,410 
VOCs - 8260B 1,4-Dichlorobenzene µg/L 5 (ROD) 8,000 NS NA 2.5 U NA 2.5 U 2.5 U 2.5 U 0.93 J 5.1 5.0 
VOCs - 8260B cis -1,2-Dichloroethene µg/L 70 50,000 NS NA 5.3 NA 0.5 U 0.27 J 0.5 U 0.97 6.2 6.2 
VOCs - 8260B Chlorobenzene µg/L 100 1,000 NS NA 0.5 U NA 0.5 UJ 0.50 U 0.5 U 0.50 U 0.50 U 0.50 U 
VOCs - 8260B Tetrachloroethene µg/L 5 (ROD) 30,000 NS NA 3.7 NA 0.66 0.27 J 0.5 U 0.61 0.82 0.81 
VOCs - 8260B Trichloroethene µg/L 5 5,000 NS NA 6.2 NA 0.23 J 0.50 U 0.5 U 0.5 U 2.3 2.3 
VOCs - 8260B Vinyl Chloride µg/L 2 50,000 NS NA 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/L 200 5,0003 NS NA 103 U 105 U 106 U 103 U 108 U NA NA NA 
Field Parameter ORP mV NS NS NS 237.0 -29.1 NA 119.6 145.5 35.8 -189 -61.1 NA 
Field Parameter Dissolved Oxygen mg/L NS NS NS 9.17 0.83 NA 1.10 0.34 0.25 0.67 0.62 NA 
Field Parameter Turbidity NTU NS NS NS 0.00 2.0 NA 0.00 0.97 4.38 1.3 2.61 NA 
Notes: 
1 From the MCP "GW-1" Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
3 Revised GW-3 standard effective February 14, 2008.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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Surface Water Analytical Results
AOC 57 - Areas 2 and 3

June 2008

2008 Surface Water Analytical Results 
Area of Contamination 57 - Areas 2 and 3 

June 2008 

Method Analyte Units 

USEPA 
Water 
Quality 

Criteria * 57-AREA2-SW2 Qual 
57-AREA2-SW2 

Duplicate Qual 57-AREA2-SW3 Qual 57-AREA3-SW1 Qual 
Metals - SW6010B Arsenic, Total µg/L 150 6.0 8.0 6.0 11 
Metals - SW6010B Iron, Total µg/L 1,000 2,600 J 2,100 J 1,500 6,800 
Metals - SW6010B Manganese, Total µg/L NS 248 230 266 1,850 
VOCs - 8260B 1,4-Dichlorobenzene µg/L NS 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B cis -1,2-Dichloroethene µg/L NS 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Chlorobenzene µg/L NS 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Tetrachloroethene µg/L NS 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Trichloroethene µg/L NS 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Vinyl Chloride µg/L NS 1.0 U 1.0 U 1.0 U 1.0 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/L NS 112 U 105 U 108 U NA 
Field Parameters ORP mV NS 102.9 NA 105.9 -15.6 
Field Parameters Dissolved Oxygen mg/L NS 6.12 NA 8.26 6.84 
Field Parameters Turbidity NTU NS 15.0 NA 16.0 20.0 
Notes: 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 

* = Criterion Continuous Concentration
 

Water Quality Criteria published by USEPA pursuant to Section 304(a) of the Clean Water Act and provide guidance for states and tribes to use in adopting water quality standards.
 

For Contaminants of Concern (COCs) without Water Quality Criteria a qualitative comparison will be made between the detected concentrations in groundwater and COC concentrations
 

in surface water to determine if groundwater discharge is impacting surface water.
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Groundwater Analytical Results
AOC 57

2009 Groundwater Analytical Results 
Area of Contamination 57 - Areas 2 and 3 

May 2009 

AREA 2 

Groundwater Analytical Results Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard3 Background2 57M-03-02X Qual 
57M-03-02X 

Duplicate Qual 57M-03-03X Qual 57M-03-04X Qual 57M-03-05X Qual 
Metals 
(SW6010B) 

Arsenic, Total μg/L 10 900 10.5 10 NA 2.3 J 5.0 U 12 
Iron, Total μg/L NS NS 9,100 30,000 NA 50.0 U 50.0 U 740 
Manganese, Total μg/L NS NS 291 2,870 NA 44 880 437 

VOCs 
(8260B) 

1,4-Dichlorobenzene μg/L 5 (ROD) 8,000 NS 2.5 U NA 2.5 U 2.5 U 2.5 U 
cis -1,2-Dichloroethene μg/L 70 50,000 NS 8.8 NA 0.5 U 0.20 J 0.79 
Chlorobenzene μg/L 100 1,000 NS 0.5 U NA 0.5 U 0.50 U 0.5 U 
Tetrachloroethene μg/L 5 (ROD) 30,000 NS 0.43 J NA 0.18 J 0.41 J 0.5 U 
Trichloroethene μg/L 5 5,000 NS 4.0 NA 0.5 U 0.18 J 0.18 J 
Vinyl Chloride μg/L 2 50,000 NS 1.0 U NA 1.0 U 1.0 U 1.0 U 

EPH 
(MADEP) 

C11-C22 Aromatics 
(Unadjusted) 

μg/L 
200 5,000 NS 102 U 102 U 100 U 102 U 100 U 

Field 
Parameter 

Temperature, initial °C NS NS NS 10.2 NA 12.5 11.6 13.3 
Temperature, final °C NS NS NS 10.3 NA 11.0 10.5 10.2 
ORP mV NS NS NS -25.1 NA 134.8 115.4 120.1 

pH 
standard 

units NS NS NS 5.99 NA 5.57 6.0 5.45 
Specific Conductance μS/cm NS NS NS 142 NA 518 309.0 252 
Dissolved Oxygen mg/L NS NS NS 0.21 NA 6.10 1.49 0.37 
Turbidity NTU NS NS NS 4.08 NA 0.9 2.0 4.0 

Notes: 
1 From the MCP "GW-1" Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
3
 GW-3 standard effective June 26, 2009 .
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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Groundwater Analytical Results
AOC 57

2009 Groundwater Analytical Results 
Area of Contamination 57 - Areas 2 and 3 

May 2009 

AREA 3 

Groundwater Analytical Results Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard3 Background2 57M-95-03X Qual 57M-96-11X Qual 
57M-96-11X 

Duplicate Qual 
Metals 
(SW6010B) 

Arsenic, Total μg/L 10 900 10.5 21 163 168 
Iron, Total μg/L NS NS 9,100 2,400 43,000 44,000 
Manganese, Total μg/L NS NS 291 134 3,190 3,330 

VOCs 
(8260B) 

1,4-Dichlorobenzene μg/L 5 (ROD) 8,000 NS 2.40 J 7.5 7.6 
cis -1,2-Dichloroethene μg/L 70 50,000 NS 1.70 6.1 6.1 
Chlorobenzene μg/L 100 1,000 NS 0.50 U 0.50 U 0.50 U 
Tetrachloroethene μg/L 5 (ROD) 30,000 NS 0.67 0.91 0.93 
Trichloroethene μg/L 5 5,000 NS 0.5 U 2.9 2.8 
Vinyl Chloride μg/L 2 50,000 NS 1.0 U 1.0 U 1.0 U 

EPH 
(MADEP) 

C11-C22 Aromatics 
(Unadjusted) 

μg/L 
200 5,000 NS NA NA NA 

Field 
Parameter 

Temperature, initial °C NS NS NS 9.49 10.77 NA 
Temperature, final °C NS NS NS 9.14 11.32 NA 
ORP mV NS NS NS -63.4 -51.7 NA 

pH 
standard 

units NS NS NS 6.45 5.76 NA 
Specific Conductance μS/cm NS NS NS 214 240 NA 
Dissolved Oxygen mg/L NS NS NS 0.17 0.20 NA 
Turbidity NTU NS NS NS 1.95 0.26 NA 

Notes: 
1 From the MCP "GW-1" Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
3
 GW-3 standard effective June 26, 2009 .
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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Groundwater Analytical Results
 
Area of Contamination 57 - Surface Water
 

May 2009
 

Method Analyte USEPA Water 
Quality Criteria* 

Unit 57-AREA2-SW2 57-AREA2-SW2 
Duplicate 

57-AREA2-SW3 57-AREA3-SW1 

Result Qual Result Qual Result Qual Result Qual 
METALS - 6010B ARSENIC, DISSOLVED 150 µg/l 5  U  5  U  2.6  J  5  U  

IRON, DISSOLVED 1,000 µg/l 770 690 760 250 
MANGANESE, NS µg/l 632 612 498 478 

VOCS - 8260B 1,4-DICHLOROETHENE NS µg/l 2.5 U 2.5 U 2.5 U 0.24 J 
TETRACHLOROETHENE NS µg/l 0.23 J 0.24 J 0.5 U 0.5 U 

EPH (MADEP) C11-C22 AROMATICS (UNADJUSTED) NS µg/l 104 U 104 U 100 U NA 
Field Parameter Dissolved Oxygen NS mg/L 7.92 7.55 4.70 

ORP NS mV 60.9 45.9 28.3 
pH NS Standard units 5.92 5.48 6.09 
Specific Conductance NS µS/cm 334 290 111 
Turbidity NS NTU NA NA NA 
Temperature, final NS °C 19.35 20.40 19.33 

Notes 

1,200 = water quality criteria exceedance 

NS = No Standard 

Results for contaminants of concern and related VOCs (such as trichloroethene and cis-1,2-dichloroethene) not present in table were non-detect. 

* = Criterion Continuous Concentration 

Water Quality Criteria published by USEPA pursuant to Section 304(a) of the Clean Water Act and provide guidance for states and tribes to use in adopting water quality 

standards. For contaminants of concern without Water Quality Criteria a qualitative comparison between the detected concentrations in groundwater will be compared 

to contaminant of concern concentrations in surface water to determine if groundwater discharge is impacting surface water. 
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TABLE 14 

SYNOPSIS OF FEDERAL AND STATE LOCAnON-SPECIFIC ARARS FOR AL TERNA nVE 11-3 


AOC 57 RECORD OF DECISION 

DEVENS RFTA, DEVENS, MASSACHUSETTS 


--- IREGULATORY LOCATION . I ACTION TO BE TAKEN 


AUTHORITY I CHARACTERISTIC 
 TO ATTAIN REQUIREMENTSTATUS REQUIREMENT SYNOPSISREQUIREMENT I 
. Floodplains Requires federal agencies to evaluate Contaminated soil remmal \vill beFloodplain Management Applicable•Federal I

designed to minimizei Executiw Order 11988 the potential adverse effects associated 
I Ialteration/destruction of the floodplain \\ith direct and indirect development ofr40 CFR Part 6. I 

a floodplain. Alternatives that involve area. If this alternati\c is chosen.Appcndix Al I 

floodplains affected by Rcmedial 
I floodplain may not be selected unless a 
Imodification/construction \vithin a 

Investigation \\ill be restored to onginal 
determination is made that no elevations. 
practicable alternative exists. If no I 
practicable alternative exists, potential 
harm must be minimized and action 
taken to restore and preserve the I 

, natural and beneficial values ofthe 
floodplain. 

Contaminated soil remmal \vill beProtection of Wetlands Applicable Under this Order. federal agencies are I W,tla"ds 
!required to minimize the destruction. designed to minimizeExecutive Order I 1990 I, 

, alteration/destruction of the \\etlands. If [40 CFR Part 6. loss, or degradation of wetlands, and i 
!this alternative is chosen. the \vetlands preserve and enhance natural and Appendix Al I 

I \vill be restored. beneficial values of wetlands. If 
I 

remediation is required within wetland 
areas. and no practical alternative 

I 

I exists, potential harm must be I, 
minimized and action taken to restore 
natural and beneficial values. I I -J 

I 

Section 404 of the CW A regulates the The removal of soil \vill be designed for Relevant and 
I iWCtl""ciS. ! Clean Water Act Dredge, I 

eventual restoration. A Massachusetts or Fill Requirements Appropriate discharge of dredged or fill materials toI ! 

, 

Aquatic Ecosystem 
Section 404 U.S waters, including wetlands. Filling POP (grantcd by USACE) is tYPIcally 

I 

I 
 required prior to excavating/restoring\\ctlands would be considered a 140 CFR Part 2301 
I 
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TAB L E 14 (continued) 

SYNOPSIS OF FEDER-\L A:\D STATE LOCAnON-SPECIFIC ARARS FOR AL TER!\AnVE 11-3 


AOC 57 RECORD OF DECISION 

DE\'ENS RFTA, DEVENS, MASSACHUSETTS 


IREGULATORY ACTION TO BE TAKEN 
CHARACTERISTIC 

LOCATION 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS TO ATTAIN REQUIREMENT I
I 

, i discharge of fill materials. Guidelines any sediment. The substanti,'e portions i 
for Specification of Disposal Sites for of thc permit ,\ould potentially be 

i 

Dredged or Fill material at 40 CFR required. 
Part 230, promulgated under CWA 
Section 404(b)( I), maintain that no 
discharge of dredged or fill material 
\\ill be permitted if there is a practical 

; alternative that \\ould have less effect 
I 
I 
I on the aquatic ecosystem. If adverse 

impacts are unavoidablc, action must 
I be taken to restore. or creatc alternati\c 
I 

wetlands. 

Surface \Vaters. Fish and Wildlife Relevant and Actions that affect specieslhabitat To thc extent neccssary. actions \\ill be 
Coordination Act 116 Appropriate rcquire consultation with USDOL taken to develop measures to prevent. Endangcrcd 

USFWS, NMFS. and/or state agencies. mitigate. or compcnsate for proJcct USC 661 ~ ~lSpccics. 
as appropriate, to ensure that proposed relatcd impacts to habitat and \\ildlife 

Migratory Spccics 
actions do not jeopardize the continucd The USFWS. acting as a review agency 
existence of thc species or adversely for thc USEP A, \\ill be kcpt infornlcd of 

I 
I modify or destroy critical habitat. The I proposed Rcmcdial Imcstigations. 

cffects of water-related projects on fish 
and wildlife resources must bc 
considered. Action must be taken to 
prevent. mitigate, or compensate for 
project-related damages or losses to 
fish and \\ildlife resources. 

L 
Consultation with the responsible 

, agency is also strongly recommendcd 
for on-sitc actions. 

I 
iUnder 40 CFR Part 300.38, these ! 
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I REGULATORY LOCATION 
CHARACTERISTICI 

I 

j 
AUTHORITY 

I . 
I Endangered Specles 

I 
I 
I 
I 

I~tla"tic Fhwa'. 
Wetlands. 

Surfacc Waters 

State Floodplains. 

Wetlands. 
I 

I Surface Waters 
I 

: 

TABLE 14 (continued) 

SYl\OPSIS OF FEDERAL AND STATE LOCAnON-SPECIFIC ARARS FOR ALTERNAnVE 11-3 


AOC 57 RECORD OF DECISION 
DEVENS RFTA, DEVENS, MASSACHUSETTS 

I 

ACTION TO BE TAKEN 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS TO ATTAIN REQUIREMENT 

requirements apply to all response 

i 
Iactivities under the NCP. I 

Endangered Species Act Relevant and This act requires action to avoid According to the RI report, no 

[ 5 0 C F R P arts I 7. 1 I  Appropriate jeopardizing the continued existence of endangered federally-listed species have 

17. 121 listed endangered or threatened species been identified \Yithin one mile of the 
or modification of their habitat AOC 57. However, protection of 

endangered species and their habitat will 
be considered as part of the design and 
excavation activities. 

Migratory Bird Treaty Relevant and The Migratory Bird Treaty Act 

I Act Appropriate protects migratory birds, thcir nests. 
and eggs. A depredation permit is [16 USC 703 g ~.] 
required to take, possess, or transport 
migratory birds or disturb their nests. 
eggs. or young.I 

Remedial Investigations \yill be 
performed to protect migratory birds. 
their nests, and eggs. 

All \york to be performed \\ithin 
wetlands and the 100 foot buffer zone 
\\ill be in accordance \\ith the 
substantive requirements ofthese 
regulations. 

Detailed .\R .. \R tabk,.doc 09070l 

ApplicableI Massachusetts Wetland 
, Protection Regulations 

1[310 CMR 10.001 
I 

I 

, 

These regulations include standards on 
dredging, filling, altering, or polluting 
inland \yetlands and protected areas 
(defined as areas \\ithin the 100-year 
floodplain). A NO! must be filed with 
the municipal conservation commission 
and a Final Order of Conditions 
obtained before proceeding with the 
activity. A Detemlination of 
Applicability or NO! must be filed for 
activities such as excavation within a 
100 foot buffer zone. The regulations 

I I sl2ecifically I2rohibit loss of over 5,000 
I 

I 



TABLE 14 (continued) 

SYNOPSIS OF FEDERAL AND STATE LOCATJON-SPECIFIC ARARS FOR ALTER~ATJ\'E Il-3 


AOC 57 RECORD OF DECISION 

DEVE:\,S RFTA, DEVENS, MASSACHUSETTS 


I REGULA TORY 
I AUTHORITYI 

LOCATION 
CHARACTERISTIC 

I 

i 

~ 
REQUIREMENT 

I 

STATUS 
I 

REQUmEMENT SYNOPSIS 

square feet of bordering vegetated 
\\"etland. Loss may be permitted \\"ith 
replication of any lost area within t\\O 
growmg seasons. 

A CTION TO BE TAKEN 

TO ATTAIN REQUmEMENT 

I 

I 

i 

. 
! Endangered Species 

! 

i 

I 

I 

Massachusetts 
Endangered Species 
Regulations 

[321 CMR 8.00] 

I Applicable Actions must be conducted in a manner 
that minimizes the impact to 
Massachusetts-listed rare, threatened. 
or endangered species, and species 
listed bv the Massachusetts Natural 
Heritage Program. 

The Rl report identified se\"eral state-
listed rare, threatened, or endangered 
species occurring \\"ithin one mile of 
AOC 57. The protection of state listed 
endangered species \\ill be considered 
during the design and implementation of 
this alternative. 

Notes. 

AOC 
ARAR 
CFR 
CMR 
CWA 
USDOI= 
USFWS 
NCP 
NMFS 
NO! 
PGP 
RI 
USACE 
USEPA= 

USC 

Area of contamination 
Area of Contamination 
Code of Federal Regulations 
Code of Massachusetts Regulations 
Clean Water Act 
US Dcpartment of the Interior 

US Fish and Wildlife Service 
National Contingency Plan 
National Maine Fisheries Service 
Notice of Intent 
Programatic Gencral PCl111it 
Rcmcdial Imestigation 

US. Army Corps of Engineers 
US Environmcntal Protection Agency 

Unitcd States Code 
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TABLEt5 

SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARS FOR ALTERNATIVE 11-3 


AOC 57 RECORD OF DECISION 

DEVEl\"S RFTA, DEVENS, MASSACHUSETTS 


I REGULATORY CHEMICAL ACTION TO BE TAKEN 

~ AUTHORITY MEDIUM REQUIREMENT STATUS REQUIREMENT SYNOPSIS To ATTAIN REQUIREMENT 

The MCLs for arsenic and PCE \\illRelevant and The National Primary Drinking WaterI Federal i Ground\\ater Safe Drinking Water Act. 
Regulations establish MCLs and likely be met through natural attenuation National Primary Drinking Appropriate 
MCLGs for several common organic processes. Monitoring \\ould beWater Regulations. MCLs 
and inorganic contaminants. MCLs performed to measure changes in and MCLGs [40 CFR 
specify the maximum permissible contaminant concentrations orParts 141.60 - 141.63 and 

migration: therefore attainment of141.50 - 141.52] concentrations of contaminants in 
groundwater ARARs \\ould e\'entuallypublic drinking \\ater supplies. MCLs 
be confirmed at the t\\O locations (57Mare federally enforceable standards 
95-04A and 57P-98-02X), \\here MCLbased in part on the availability and 

cost of treatment techniques. MCLGs exceedances were detected. 
specif~, the maximum concentration at 
which no knO\m or anticipated adverse I 

effect on humans \\ill occur. MCLGsi 
I 
I I are non-enforceable health based goals 

! set equal to or lower than MCLs.I 

State Ground\\ater Rele\ant and These standards designate and assign 314 CMR 6.00 \\ould be met bYMassachusetts 
achieving MMCLs for arsenic and PCE. Ground\\ater Quality Appropriate uses for which groundwaters of the 
The MMCLs for arsenic and PCE \\ill IStandards CommOI1\\ealth shall be maintained 

and protected. and sct forth water likely be met through natural attenuation 1314 CMR 600] I quality criteria necessary to maintain processes. Monitoring \\ould be 
the designated uses. Ground\\ater at perfonned to measure changes in 

I Fort Devens is classified as Class I. contaminant concentrations or 
fresh ground\\aters designated as a migration: therefore attainment of 

groundwater MMCLs would eventually I source of potable water supply. 
i I be confirmed at the t\\O locations (5 7M - , 

j95-04A and 57P-98-02X). 

Ground\\ater Massachusetts Drinking Relc\ant and These regulations list MMCLs \\hich I As previously stated, Devens 
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Notes: 

AOC 
ARARs 
CFR 
CMR 
MCL 
MCLG 
\1MCL 
PCE 

TABL E 15 (continued) 

SY\OPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARS FOR ALTERNATIVE 11-3 


AOC 57 RECORD OF DECISION 

DEVENS RFTA, DEVENS, MASSACHUSETTS 


REGULA TORY CHEMICAL ACTION TO BE TAKEN 

I AUTHORITY MEDIUM REQUIREMENT STATUS REQUIREMENT SYNOPSIS TO ATTAIN REQUIREMENT 

Water Regulations r310 I Appropriate I apply to drinking ,Yater distributed 

I 

groundwater is classified as Class I, and 
CMR 22.001 through a public ,Yater system designated as a source of potable ,Yater 

supply. AOC 57 is currently not ,Yithin 
a Zone I or IIIInterim Wellhead 
Protection Area. An AUL ,\ould be 
established at Area 2 until the 

II enyironmental monitoring program I 

indicates that MMCLs ha,c~~~~~ 
achieyed for at least three years. 

I 

Area of contamination 
Appbcabk or Reb ant and Appropriate Requirements 
Code of Federal Regulations 
Code of Massachusetts Rules 
Maximum Contaminant Le\el 
Maximum Contaminant Le\el Goal 
Massachusetts Maximum Contaminant Le\el 
Tetrachloroethylene 
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TABLE 16 

SY~OPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTER~ATIVE 11-3 


AOC 57 RECORD OF DECISION 
DEVENS RFTA, DEVENS, MASSACHUSETTS 

REGULATORY 

AUTHORITY ACTION REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION TO BE TAKEN 

To ATTAIN REQUIREMENT 

Federal Control of Clean Water Act NPDES Relevant and The NPDES permit program 

surface \\ater 
 Pennit Program [40 CFR Appropriate specifies the permissible 

runoff. 
 122.125] concentration or level of 

i contaminants in the discharge from Direct discharge 
any point source, including surface to surface \\ater , 
runoff. to \vaters of the United 
States. 

Discharge to CWA. General Applicable Discharge of nondomestic 
Den.;ns Pretreatment Program (40 \\astewater to WWTP must comply 

! Treatment Plant CFR Part 403) \\ith the general prohibitions of this 
I 
I regulation, as \\·ell as categorical 

I 
standards, and local pretreatment 
standards. 

I 

To Be Management of IDW must ensure 
~ Publication 9345.3 -03 FS. 
I 
I 

GrOUnd"a~SEPA OSWER 
Considered protcction of human health and the 

environmentI January 1992 

RCRA- Toxicit\· Characteristics Applicable Defines those wastes that are subject I 
Identification and (40 CFR 26124) to regulations as hazardous \\astes 
Listing of under 40 CFR Parts 124 and 264. 

, 
Hazardous 

IWastes 
I 

I i 

Construction activities \\ill be 
controlled to meet USEPA discharge 
requirements. Water collected from 
de\vatering and stockpile activities 
will be collected and treated offsite 
or discharged to the Devens WWTP. 
Anyon-site runoff discharges 
(though none expected) \\ill meet the 
substantive requirements of these 
regulations. 

Discharge to Devens WWTP \\mIld be 
sampled to evaluate compliance with 
pre-treatment standards 

IDW produced from well sampling \\ill 
comply \vith ARARs. 

I 

I 

Soil/sediment analvtical results will be 
evaluated against the criteria and 
definitions of hazardous \vaste. The 
criteria and definition of hazardous 
waste \\ill be referred to and utilized in 
development of the Remedial 

09 07 01 
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TABLE 16 (continued) 

SYNOPSIS OF FEDER~L AND STATE ACTION-SPECIFIC AR~RS FOR ALTERNATIVE 11-3 


AOC 57 RECORD OF DECISION 

DEVENS RFTA, DEVENS, MASSACHUSETTS 


REGULATORY ACTION TO BE TAKEN 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS To ATTAIN REQUIREMENT ACTION 

Investigation. 

Dlsposal of soil RCRA Land Disposal Applicable Land disposal of RCRA hazardous Waste materials from Area 2 \\ill be 
that contains Restrictions (40 CFR wastes \vithout specified treatment is evaluated to determine \vhdher the 
hazardous \\aste 268) restricted. LDRs require that such \vaste is subject to LDRs. If so. the 

! wastes must be treated either by a materials will be treated in accordance 
treatment technology or to a specific \vith LDRs prior to disposal at an off
concentration prior to disposal in a base facilitv 
RCRA Subtitle C permitted facility. 

Management of TSCA (40 CFR Part 761 To be This policy governs the cleanup of This policy \vould only be considered 
I PCB Subpart G) PCB Spill considered PCB spills occurring after May 4. during the development of Remedial 

contaminated soil Cleanup Policy 1987. Because this policy is not a Investigation for areas \vith expected 
regulation and only applies to recent detected PCBs at concentrations 
spills (reported \vithin 24hours of greater than or equal to 50 ppm. The 
occurrence). these requirements are I highest concentration of PCBs in soil 
not applicable. but \\ill be \vas detected during the RI at 12 ppm 
considered. 

l\1anagement of TSCA (40 CFR Part 761 Relevant and This regulation governs the storage Section 761.61 cleanup lcvels for 10\\ 
PCB Subpart D) Storage and Appropriate and final disposal of PCBs. The and high occupancy areas are s; 1 ppm. 
contaminated soil Disposal regulation also specifics procedures respectively. RI calculated RBCs for 

to be followed in decontaminating Aroclor - 1260 are more conservative 
containers and moveable equipment and will be used as PRGs at AOC 57. 
used in storage areas. Section 761.61 Off-site storage, disposal and 
pertains to PCB remediation \vastes decontamination requirements specified 
and provides self-implementing on- in this regulation \vill be applied for 

i site cleanup and disposal soil or sediment containing PCBs. 
I requirements. Per Section 761.6 L the 
- sclf-implementing cleanup provisions 
_arc not binding for cleanups I 
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TABLE 16 (continued) 

SYl\'OPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTER~ATIVE 11-3 


AOC 57 RECORD OF DECISION 

DEVE~S RFTA, DEVENS, MASSACHUSETTS 


REGULATORY ACTION TO BE TAKEN 

AUTHORITY REQUIREMENT STATUS REQUIREMENT SYNOPSIS To ATTAIN REQUIREMENT ACTION I 

!I conducted under CERCLA. 

State Hazardous \Vaste Hazardous Waste Relevant and USEPA procedures for making Does not address cleanup requirements. 
Management Systems: Appropriate information available to the public: HO\vever, these procedures \\ill be 
(RCRA 40 CFR 260) rules for claims of business follo\ved \\hen dealing \vith hazardous 

confidentially. \\aste. 

Hazardous \Vaste Standards for 0\\ners and Relevant and Define requirements for RCRA Operations, management and safety 
Operators of Hazardous Appropriate facility operations and management requirements in effect for all portions 

IWaste Treatment Storage including impoundments. waste piles. of remedial process. if hazardous \vaste 
and Disposal Facilities land treatment landfills. incinerators. is being handled. 

I 
I I
I (RCRA 40 CFR 264) storage, closure and post closure. II II 

! 
Hazardous \Vaste RCRA 40 CFR Part 262. Relevant and These regulations establish standards Sediments \\ill be tested to determine ! 

Standards Applicable to Appropriate for generators of hazardous waste. I \vhether they contain characteristic 
Generators of Hazardous RCRA Subtitle C established hazardous waste. If so. management ofI 
Waste standards applicable to treatment. the hazardous \vaste ivould comply 

I 

Istorage. and disposal of hazardous \\ith substantive requirements of theseI 
! \vaste and closure of hazardous regulations.I I .. 

\\ aste facIlIties. 

Hazardous Waste I Massachusetts Hazardous Relevant and These rules set forth Massachusetts These regulations supplement RCRA 
Waste Management Appropriate definitions and criteria for requirements. Those critena and 
Rules: 310 CMR 30.000 establishing whether waste materials definitions more stringent than RCRA 

are hazardous and subject to take precedence over federal 
associated hazardous waste requirements. 
regulations. 

Activities that Massachusetts Water Relevant and A Massachusetts Division of Water Excavation and filling activities \\ill 
Appropriate Pollution Control Water Qualitypotentially affect Quality Certification and meet the substantive criteria and 

surface \\ater Certification for Drcdging Certification is required pursuant to standards of these regu lations. i 

Lquality [314 CMR 900] 314 CMR 9.00 for dredging-related Remedial activities \vill be designed to 

Detailed . \R.·\R tahle, doc 090701 



TABLE 16 (continued) 

SY:\fOPSIS OF FEDERAL A:\fD STATE ACTION-SPECIFIC AR-\RS FOR ALTERNATIVE 11-3 


AOC 57 RECORD OF DECISION 

DEVENS RFTA, DEVENS, MASSACHUSETTS 


REGULATORY 

AUTHORITY ACTION REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION TO BE TAKEN 

To ATTAIN REQUIREMENT 

I 
I 

activities in \\"aters (including 
\\"etlands) "ithin the Commol1\\ealth 

i \\"hich require federal licenses or 
i permits and \\hich are subject to 
I state \Yatcr quality certification 

attain and maintain Massachusetts 
Water Quality Standards in affected 
\\"aters. 

I 
I 

I 

i 

I 

I 

Acti\itics that 
affect ambient air 
quality 

~ 

I 
Massachusetts Air 
Pollution Control 
Regulations 

[310 CMR 7001 

Applicable I These regulations pertain to the 
I prevcntion of emissions in excess of 

Massachusetts ambient air quality 
standards. 

~ 

Remedial activities "ill bc conducted 
to meet the standards for Visible 
Emissions (310 CMR 7.06): Dust 
Odoc Construction and Demolition 
(310 CMR 709): Noisc (310 CMR 
7. 10): and Volatile Organic 
Compounds (310 CMR 718) 

I 

I 

Notes: 
ARARs= 
CFR 
CMR 
CWA 
IDW 
LDR 
NPDES= 
RCBs 
RCRA 
RI 
TSCA 
PCB 
PRGs 
USEPA= 
\VWTP= 

Applicable or Rclevant and Appropriatc Rcqll1rcmcnts 
Codc of Fedcral Rcgulations 
Code of Massachusctts Regulations 
Clean Water Act 
Invcstigation derived \\aste 
Land Disposal Restrictions 
National Pollutant Discharge Elimination S~stcm 
Risk-based conccntrations 
Resource Conservation and Reco\cr\, Act 
Rcmedial In\cstigation 
Toxic Substances Control Act 
PolychlOrInated biphenyls 
preliminary remcdiation goals 
US Emironmcntal Protection Agency 
\Vastc\\ater Treatmcnt Plant 

Detailed AR.\R tahb doc 09 (J~ 01 



TABLE 17 

SYNOPSIS OF FEDER·X.L AND STATE LOCATION-SPECIFIC ARARS FOR ALTERNATIVE III-2A 


AOC 57 RECORD OF DECISION 

DEVENS RFTA. DEVENS, MASSACHUSETTS 


I 

REGULATORY LOCATIO~ ACTION TO BE TAKEN 

AUTHORITY CHARACTERISTIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS To ATTAIN REQUIREMENT 

Federal Floodplains Floodplain Management Applicable Requires federal agencies to evaluate Contaminated soil removal \\ill be 
Executive Order 11988 the potential adverse effects associated designed to minimize 

\\ith direct and indirect development alterationldestmction of the floodplain 
[40 CFR Part 6, 

of a floodplain. Alternatives that I arca. If this a!tcmathe lS chosen.Appendix A] 
involve modificationlconstmction floodplains affected by Remedial 
\\ithin a floodplain may not be Investigation \\ill be restored to original 
selected unless a determination is elevations. 
made that no practicable alternative 
exists. If no practicable alternative 
exists, potential harm must be 

i minimized and action taken to restorc I 
II and preserve the natural and beneficial I 

values of the floodplain. 
I 

Protection of Wetlands Applicable ! Under this Order, federal agencies are Contaminated soil rel11o\al \\ill be I Wetlands 
i Exccutive Order I 1990 I required to minimize the destmction. designed to mil1ll11lze 

[40 CFR Part 6. loss, or degradation of wetlands. and alteration/dcstmction of thc \\etlands. If 
Appendix A] prescrve and enhance natural and this alternative is chosen. the \\etlands 

beneficial values of \\etlands. If \\ill be restored. 
remediation is required \\ithin \\etland 
areas. and no practical alternative 
exists. potential harm must be 
minimized and action taken to restorc I 

I 

natural and beneficial values. 
I 
I 


\Vetlands. I Clean Water Act Dredge 
 Relevant and Section 404 of the Clean Water Act The removal of soil "ill be designed for 
or Fill Requirements Appropriate (CWA) regulates the discharge of evcntual restoration. A Massachusetts 

Aquatic Ecosystem 
I Section 404 dredged or fill materials to U. S. PGP (granted by USACE) is typIcally 

Detailed .·\R.\R tahle"j"" 090701 

I 



TABLE 17 (continued) 

SYNOPSIS OF FEDERAL A1\'D STATE LOCATION-SPECIFIC ARARS FOR AL TERNA TIYE III-2A 


AOC 57 RECORD OF DECISION 

DEYE:'\S RFTA, DEVENS, MASSACHUSETTS 


i 

l 

REGULATORY 

AUTHORITY 

LOCATION 

CHARACTERISTIC REQUIREl\-IENT STATUS REQUIREMENT SYNOPSIS 

ACTION TO BE TAKEN 

TO ATTAIN REQUIREMENT 

[..+0 CFR Part 230] I \Yaters, including wetlands Filling 
\yetlands \yould be considered a 
discharge of fill materials. Guidelines 

I 

for Specification of Disposal Sites for 
Dredged or Fill material at 40 CFR 
Part 230, promulgated under CWA 

: required prior to excavating/restoring 
. any sediment The substantive portions 
ofthe permit \\ould potentially be 
required. 

Section 404(b)( I), maintain that no 
discharge of dredged or fill material 
\yill be permitted if there is a practical 
alternative that would have less effect 
on the aquatic ecosystem. If adverse 
impacts are unavoidable .. action must 
be taken to restore, or create 
alternative wetlands. 

Surface Waters .. Fish and Wildlife ReIn ant and Actions that affect species/habitat To the extent necessan· .. actions \\'ill be 

Endangered 
Species .. 

Coordination Act r16 
USC 661 ~~l 

Appropriate require consultation with USDOL 
USFWS .. NMFS, and/or state 
agencies .. as appropriate, to ensure 

taken to develop measures to pre\'ent 
mitigate .. or compensate for project 
related impacts to habitat and \\'ildlife I 

:Y1 igraton Species that proposed actions do not The USFWS .. acting as a revie\\' agency 
jeopardize the continued existence of for the US EPA, \\'ill be kept inforn1ed of 
the species or adversely modi~ or proposed Remedial Investigations. 
destrov critical habitat The effects of 
\\'ater-related projects on fish and 
wildlife resources must be considered. 
Action must be taken to prevent 
mitigate, or compensate for project-

I related damages or losses to fish and 
\yildlife resources. 
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TABLE 17 (continued) 

SY:\OPSIS OF FEDERAL AND STATE LOCATlO~-SPECIFIC ARt\RS FOR AL TERNATlVE III-2A 


AOC 57 RECORD OF DECISION 

DEVE~S RFTA, DEVENS, MASSACHUSETTS 


REGULATORY LOCATION i ACTION TO BE TAKEN ! 

I AUTHORITY 

I 

CHARACTERISTIC REQUIREMENT 
I 

STATUS REQUIREMENT SYNOPSIS 

Consultation \vith the responsible 
agency is also strongly recommended 

To ATTAIN REQUIREMENT I 
! 

for on-site actions. 

Under 40 CFR Part 300.38, these 
! requirements apply to all response 

activities under the N CP. 

Endangered Species Endangered Species Act 
I 
. Relevant and This act requires action to avoid According to the RI report, no 

I 

I 

I 

r50 CFR Parts 17.11
17121 

Appropriate 

I 

I 

jeopardizing the continued existence of 
! listed endangered or threatened species 
or modification of their habitat. 

endangered federally-listed species have 
been identified within one mile of the 
AOC 57. Ho\vever. protection of 
endangered species and their habitat \\ill 

I 

I 

I 
I 

I State 

Atlantic Fh\\a\, 
! 

I Wetlands, 

I Surface Waters 

I 

I 
I 

-----j-

I Floodplains, 

Wetlands, 

Surface \Vaters 

I 

:-'1igraton Bird Treaty 
Act 

I [ 16 USC 703 t;j; ~ I 

I Massachusetts \Vetland 

IProtection Regulations 

[310 CMR 10001 

I 
I Relevant and 
Appropriate 

I 
I . 
i ApplIcable
I 

: 
I 

be considered as part of the design and 
I excavation activities. 
I 
The Migratory Bird Treaty Act Remedial Investigations \\Ill be 
protects migratory birds, their nests, performed to protect migraton· birds, 

! and eggs A depredation permit is their nests, and eggs. 
I required to take, possess, or transport I 
migratory birds or disturb their nests, 

I 

eggs, or young. 

These regulations include standards on All \\ork to be perfon11ed "ithin 
dredging, filling, altering, or polluting "etlands and the 1 OO-foot buffer zone 
inland "ctlands and protected areas \vill be in accordance "ith the 
(defined as areas within the 100-year substantive requirements of these 
flood lain) A NOI must be filed "ith Ire ulations. p 
the municipal conservation 

g I 

commission and a Final Order of 

Detailed_ARAR_tables.doc r)9 07 01 



TABLE 17 (continued) 

SYNOPSIS OF FEDERAL AND STA TE LOCAnON-SPECIFIC ARARS FOR ALTERNAnVE III-2A 


AOC 57 RECORD OF DECISION 

DEVE:\:S RFTA, DE\'E,\S, MASSACHUSETTS 


REGULATORY LOCATION ACTION TO BE TAKEN 

AUTHORITY CHARACTERISTIC REQUIREl\<1ENT STATUS REQUIREMENT SYNOPSIS TO ATTAIN REQUIREMENT 

Conditions obtained before proceeding 
\vith the activity A Determination of 
Applicability or Nor must be filed for 
acti\'ities such as excavation \\itbin a 

! 

I 

I l 
I 

Massachusetts i Applicable 
Endangered Species 
Regulations 

I I Endangered SpecIes 

r321 CMR800j 
I 

i 

1OO-foot buffer zone, The regulations 
specifically prohibit loss of over 5,000 
square feet of bordering vegetated 
\vetland, Loss may be permitted \vith 
replication of any lost area \vithin t\\O 
grO\v1l1g seasons. 

Actions must be conducted in a 
manner that minimizes the impact to 

I Massachusetts-listed rare. threatened. 
or endangered species. and species 
listed bv the Massachusetts Natural 
Heritagc Program 

I 
i The Rl report identified several state-
listed rare. threatened. or endangered I 
species occurring \\'ithin one mile of 
AOC 57. The protection of state listed 
endangered specIes \\ill be considered 
during the desi gn and 1mplementation of 
this altemative. 

Notes 

AOC 
ARAR 
CFR 
CMR 
C\vA 
USDOI = 

USF\vS= 
NCP 
NMFS = 

Area of contamination 
Area of Contamination 
Code of Federal Regulations 
Code of Massachusetts Regulations 
Clean \Vater Act 
US. Department of the lntenor 
US Fish and Wildlife Service 
National Contingency Plan 
National Maine Fisheries Sef\ice 

Oetalled_ARAR_tables.doc 090701 

I 

i 



TABLE 17 (continued) 
SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARS FOR ALTERNATIVE III-2A 

AOC 57 RECORD OF DECISION 
DEVENS RFTA, DEVENS, MASSACHUSETTS 

NO! Notice of Intent 
PGP Programatic General Permit 
RI Remedial Investigation 
USACE= U. S. Army Corps of Engineers 
USEPA= U. S. Environmental Protection Agency 
USC United States Code 

Detailed_ARAR_tables.doc 09/07.01 
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TABLEtS 

SYNOPSIS OF FEDERAL AND STA TE CHE\IICAL-SPECIFIC ARARS FOR AL TERNA TIVES III-2A 


AOC 57 RECORD OF DECISION 

DEVE~S RFTA, DEVENS, MASSACHUSETTS 


REGULATORY CHEl\UCAL ACTION TO BE TAKEN 

AUTHORITY MEDIUM REQUIREMENT STATUS REQUIREMENT SYNOPSIS To ATTAIN REQUIREMENT 

Federal Ground\\ater Safe Drinking Water Act. 
National Primary Drinking 

i Water Regulations. MCLs 
: and MCLGs [40 CFR 

Parts 141.60 - 141.63 and 
14l..50 - 14l..52] 

Releyant and 
Appropriate 

I IThe National Primary Drinking Water The MCLs for arsenic. cadmium, 
Regulations establish Maximum I tetrachloroethebne (PCE). and IA-
Contaminant Leyels (MCLs) and I dichlorobenzene \\illlikely be met 
Maximum Contammant Level Goals through natural attenuation processes. 
(MCLGs) for seyeral common organic Monitoring \\ould be perfomled to 

i and inorganic contaminants. MCLs measure changes in contaminant 
I specify the maximum permissible concentrations or migration: therefore 
concentrations of contaminants in attainment of ground\vater ARARs 
public drinking \vater supplies. MCLs \vould eyentualh' be confirmed at the 
are federally enforceable standards t\VO locations (57M-95-03X and 57M
based in part on the availability and 96- 1 1 X), \vhere MCL exceedances \vere 

i cost oftreatment techniques. MCLGs detected. 
I speci1\ the maximum concentration at 
\\hich no known or anticipated 
adverse effect on humans will occur. 

MCLGs are non-enforceable health 


I based goals set equal to or 100\er than 

MCLs. 

State Ground\\ater Massachusetts 
Ground\\ater Quality 
Standards 

Relevant and 
Appropriate 

[314 CMR flOOI 

These standards designate and assign 314 CMR flOO \\ould be met by 
: uses for \\hich ground\\aters of the achieving MMCLs for arsenic. 
commol1\\ealth shall be maintained cadmium, PCE. and I A
and protected. and set forth water dichlorobenzene. The MMCLs \\ill 
quality criteria necessary to maintain likely be met through natural attenuation 
the designated uses. Ground\\ater at processes. Monitonng \vould be 
Fort Deyens is classified as Class L performed to measure changes in 
fresh ground\\aters designated as a I contaminant concentrations or 
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TABLE 18 (continued) 

SYNOPSIS OF FEDERAL A:\D STA TE CHE:\lICAL-SPECIFIC ARARS FOR ALTER~ATIVE III-2A 


AOC 57 RECORD OF DECISION 

DEVE.\·S RFTA, DEVENS, MASSACHUSETTS 


I REGULATORY CHEMICAL ACTION TO BE TAKEN 

I AUTHORITY MEDIUM REQUIREMENT STATUS REQUIREMENT SYNOPSIS To ATTAIN REQUIREMENT 

I 

I 

Ground\vater 

i 
I 

I 

I 

I 

I 
I 

I 

Massachusetts Drinking 
Water Regulations [310 
CMR 2200) 

Relevant and 
Appropriate 

source of potable \vater supply. 

IThese regulations list Massachusetts 
MCLs applicable to drinking \vater 
distributed through a public \vater 
system. 

I 
i 

migration: therefore attainment of 
groundwater MMCLs would eventually 
be confirmed at the 1\vo locations (57M
95-03X and 57M-96-11X) 

i As previously stated, Devens 
I ground\vater is classified as Class 1. and 
designated as a source of potable \Yater 
supply. AOC 57 is currently not \\ithin 
a Zone I or IIIInterim Wellhead 
Protection Area. An A UL \\ould be 
established at Area 3 until the 
emironmental monitoring program 
indicates that MMCLs hme been 

! achieved for at least three years. 

I 

I 

I 
I 

! 

I 

:\otes: 
AOCs 
ARARs= 
CFR 
CMR 
MCl 
MClG = 
\1MCl= 

Area of Contamination 
Applicable or Relevant and Appropriate ReqUlrements 
Code of Federal Regulations 
Code of Massachusetts Rules 
Maximum Contaminant level 
Maximum Contaminant level Goal 
lVTassachusetts Maximum Contaminant level 

0') 0701 



TABLE 19 

SY;\,OPSIS OF FEDERAL A:\,D STA TE ACTION-SPECIFIC ARARS FOR ALTERNATIVE 11I-2A 


AOC 57 RECORD OF DECISIO~ 


DEVE:\S RFTA, DEVENS, MASSACHUSETTS 


I REGULA TORY ACTION TO BE TAKEN 

I AUTHORITY ACTION REQUIREMENT STATUS REQUIREMENT SYNOPSIS TO ATTAIN REQUIREMENT 

Control of ! Clean \Vater Act NPDES ReleyantFederal The National Pollutant Discharge Construction actiyities \\ill be controlled 
surface \vater and Elimination System (NPDES) pem1it to meet USEPA discharge requirements. 
runoff 

Permit Program 1·+0 CFR 
Appropriate program specifics the permissible 122.125J Water collected from de\\atenng and 

concentration or leyel of stockpile actiyities \vill be collected and 
Direct 

contaminants in the discharge from treated offsite or discharged to Devensi 
discharge to 

, any point source, including surface WWTP. Anyon-site runoff discharges
surface \\ater 

flmoff to \vaters ofthe United (though none expected) \\ill meet the 
States. substantive requirements of these 

regulations. 

Discharge to CWA. General Applicable Discharge of nondomestic Discharge to Devens WWTP \vould be 
Deyens Pretreatment Program (4-0 \vaste\vater to \v\VTP must comply sampled to evaluate compliance \vith 

CFR Part 4-(3) Treatment \vith the general prohibitions of this pre-treatment standards. ,r 
i Plant regulation, as \vell as categorical 

standards. and local pretreatment 
standards.

I --J 
i Ground\\ater USEPA OSWER To Be I Management of IDW must ensure IDW produced from \vell sampling \\ill 
I Publicaton 934-5.3-03FS. Considered protection of human health and the comply \vith ARARs. 

I 
em·ironment.I I January 1992 

i 

RCRA- TOXICity Characteristics Applicable Defines those \vastes that are subject Soil/sediment anahtical results \\ill be 
Identification (4-0 CFR 26124-) to regulations as hazardous wastes evaluated against the criteria and 
and Listing of under 4-0 CFR Parts 124- and 264. definitions of hazardous \vaste. The 
Hazardous criteria and definition of hazardous 
\Vastes \\aste \\ill be referred to and utilized in 

development of the remedial action. 

II DIsposal of soIl RCRA, Land Disposal ApplIcable Land disposal of RCRA hazardous Waste materials from Area 3 mil beI II I 

Detailed .. \1<.\1< tahk, doc 09 07 01 
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TABLE 19 (continued) 

SY~OPSTS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTERNATI\'E III-2A 


AOC 57 RECORD OF DECISION 

DE\'E:\-S RFTA, DE\'ENS, MASSACHUSETTS 


REGULATORY 

AUTHORITY ACTION 

I 

I that contains 
hazardous 
\\aste 

l___ 

REQUIREMENT 

Restrictions (40 CFR 
26g) 

STATUS REQUIREMENT SYNOPSIS 

\\astes without specified treatment is 
restricted. LDRs require that such 
\\astes must be treated either by a 
treatment technology or to a specific 
concentration prior to disposal in a 
RCRA Subtitle C permitted facility. 

ACTION TO BE TAKEN 

TO ATTAIN REQUIREMENT 

I elaluated to detem1ine \\hether the 
\\aste is subject to LDRs. Ifso, the 
materials \\ill not be disposed of on base 
but \\ill be treatcd in accordance \\ith 

I 

LDRs prior to disposal at an off-base I 
facility 

Rcle\-ant 
and 

Hazardous 
Waste 

Hazardous 
Waste 

Hazardous 
Waste 

~ 

Hazardous Waste 
Management SYstems: 
(RCRA 40 CFR 260) 

Standards for O\\TIers and 
Operators of Hazardous 
Waste Treatment. Storage 
and Disposal Facilities 
(RCRi\ 40 CFR 264) 

i 	RCRA 40 CFR Part 262. 
Standards Applicable to 
Generators of Hazardous 
Waste 

USEPA procedures for making 
information available to the public: 

Appropriate mles for claims of business 
confidentialh 

\\aste facilities 

---~~--

Relevant 
and 
Appropriate 

Define requirements for RCRA 
facility operations and management 
including impoundments, \\astepiles. 
land treatment. landfills, incinerators. 
storage, closure and post closure. 

Relevant RCRA Subtitle C established 
and I standards applicable to treatment. 
Appropriate storage, and disposal of hazardous 

I \\aste and closure of hazardous 

Doe~;ot address c1~a~up-;equiremcn~s'1 
Ho\\c\·er. these procedures \\ill be I 
follO\\ed when dealing \\ith hazardous 
waste. 

Operations, management and safety 
requirements in effect for all portions of 
remedial process, if hazardous \\aste is 
being handled. I 

I 
Sediments \\ill be tested to ddennine 
\\hether they contain characteristic 
hazardous \\aste. If so. treatment on-site 
\\ould comply \\ith substantive 
requirements of these regulations. 

! 	 S tate ~----'-H~az-a-rd-o-l-1S-----+--M-a-s-s-a-eh-l-ls-e-tt-s-H-a-za-r-d-o-u-s--+--R-e-le-'\-'a-n-t---+-T-I-1e-s-e-n-l-le-s-s-e-t-D-o-rt-h-M-a-ss-a-c-h-u-se-t-ts---+--T-h-e-se-re-'g-u-la-t-io-n-s-S-l--lp-p-le-n-1-e'-1t-R-C-R-A----I 

\Vaste Waste Management and definitions and criteria for requirements. Those criteria and 
Rules: 310 CMR 30.000 Appropriate 	 establishing \\hether waste materials definitions more stringent than RCRA 

are hazardous and subject to take precedence oyer federal 
associated hazardous \\aste requirements. 
regulations. 
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TABLE 19 (continued) 

SY1\OPSIS OF FEDER~L AND STATE ACTION-SPECIFIC AR~RS FOR AL TER"iATIVE IU-2A 


AOC 57 RECORD OF DECISIO:\' 

DE\T'\lS RFTA. DEVENS, MASSACHUSETTS 


I REGliLATORY 	 ACTION To BE TAKEN 

! 
I AUTHORITY 	 ACTION REQUIREMENT STATUS REQUIREMENT SYNOPSIS TO ATTAIN REQUIREMENT 

Activities that l\lassachusetts \Vater Relevant A Massachusetts Di\ision of\Vater Excavation and filling activities \\ill 
potentially Quality Certification and and Pollution Control Water Quality meet the substantive criteria and 
affect surface Appropriate Certification is required pursuant to standards of these regulations, Remedial 
water quality 

Certification for Dredging 
[314 CMR 900] 314 CMR 9,00 for dredging-related activities \\ill be designed to attain and 

activities in \\aters (including maintain Massachusetts Water Quality 
\\etlands) \\ithin the Commol1\\ealth Standards in affected \\aters, 
\\hich require federal licenses or 
permits and \\hich arc subject to 
state \\ater quality certification 

~~~-~~- -~-~- --~~~ ~---------~ ~-~--~ 

L -- 

Notes 

ARARs= 
CFR 
CMR 
CWA 
IDW 
LDR 
NPDES= 
PCB 
PRGs = 

Activities that Massachusetts Air Applicable These regulations pertain to the Remedial activities \\ill be conducted to 
affect ambient Pollution Control prevention of emissions in excess of meet the standards for Visible Emissions 
air quality Regulations Massachusetts ambient air quality (310 CMR 7,06): Dust. Odor. 

[310CMR7001 
standards, Constmction and Demolition (3 10 CMR 

709): Noise (310 CMR 7,10): and 
Volatile Orgal11c Compounds (310 
CMR 7, IR) 

Applicable or Reb ant and Appropriate Requirements 
Code of Federal Regulations 
Code of Massachusetts Regulations 
Clean \Vater Act 
Investigation-deri\ed \\aste 
Land Disposal Restrictions 
National Pollutant Discharge Elimination System 
Polychlorinated biphenyls 
preliminary remediation goals 
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TABLE 19 (continued) 
SYNOPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR AL TERNA TIVE III-2A 

AOC 57 RECORD OF DECISION 
DEVENS RFTA, DEVENS, MASSACHUSETTS 

RBCs = Risk-based concentrations 
RCRA = Resource Conservation and Recovery Act 
RI Remedial Investigation 
TSCA = Toxic Substances Control Act 
USEPA= U.S. Environmental Protection Agency 
WWTP= Wastewater Treatment Plant 
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  PHOTO LOG
 



HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the southeast from the northwest side of Barnum Road. 

The southwest corner of the Evergreen Solar Panel facility is noted in the background. 

April 2010 
Well 57M-95-06X, located in the northeast corner of Area 2 is noted in this photo. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
AOC_57_photolog.cdr 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the southwest along a walking path northeast of Area 2, 

along the southern boundary line of the Evergreen Solar Panel facility. 

April 2010 
View to the southeast from the northwest side of Barnum Road. 
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AOC_57_photolog.cdr 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the southeast from the north main entrance to Evergreen Solar Panel facility. 

April 2010 
View to the northeast along the walking path. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
AOC_57_photolog.cdr 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the south at Area 2. The sumps are shown in the foreground, beyond the brush line. 

April 2010 
View to the south at Area 3. 

Well 57M-95-03X is depicted in the left hand portion of the photo among the overgrown brush. 
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Key for Tables 
General Terms 

AOC Area of Contamination 

bgs below ground surface 
BOD5 biological oxygen demand 

CMR Code of Massachusetts Regulations 

EPH extractable petroleum hydrocarbons 

MADEP Massachusetts Department of Environmental Protection; indicates 
MADEP-derived analytical methods (MADEP, 2004a and 2004b) 

MCP Massachusetts Contingency Plan 
µg/L Micrograms per liter 
mg/L Milligrams per liter 
µS/cm Microsiemens per centimeter 
mV Millivolts 

NC Not collected 
NS No standard established 
NTU Nephelometric turbidity units 

ORP Oxidation-reduction potential 

PCB polychlorinated biphenyls 

ROD Record of Decision 

Result Indicators (Laboratory Results Only) 

Indicates a detected result above a background level. Bold Text 
Indicates a detected result above the associated site cleanup goal or GW-1 Standard. Bold Text 

Bold Text Indicates a detected result above USEPA Water Quality Criteria. 
Indicates a detected result above GW-3 Standard. Bold Text 

Data Qualifiers 

J Estimated detection 
U Not detected (at associated reporting limit) 
UJ Not detected; reporting limit is an estimate 
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AOC 43G
 



          

 

2005 Groundwater Analytical Results 
Area of Contamination 43G - October 2005 

Method Analyte Units 
Groundwater 

Standard1 Background2 AAFES-2 AAFES-5 AAFES-6 XGM-93-02X XGM-94-04X XGM-94-07X XGM-94-08X XGM-94-10X XGM-97-12X 
XGM-97-12X 

Duplicate 

VPH - MADEP Benzene μg/L 5 — 6.1 1.5 U NC 29 1.5 U 1.5 U 1.5 U 1.5 U 35.6 35.7 
VPH - MADEP Toluene μg/L 1,000 — 9.8 5.0 U NC 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 53.4 53.4 

VPH - MADEP Ethylbenzene μg/L 700 — 121 5.0 U NC 104 5.0 U 5.0 U 5.0 U 5.0 U 35.6 35.8 

VPH - MADEP m,p-Xylene μg/L NS — 168 10 U NC 80.8 10 U 10 U 10 U 10 U 1,600 1,580 

VPH - MADEP o-Xylene μg/L NS — 46.4 5.0 U NC 6.6 5.0 U 5.0 U 5.0 U 5.0 U 842 836 

VPH - MADEP Total Xylenes μg/L 10,000 — 214 10 U NC 87 10 U 10 U 10 U 10 U 2,442 2,416 

VPH - MADEP C5 - C8 Aliphatics μg/L 400 — 2,070 158 U NC 788 158 U 158 U 158 U 158 U 2,370 2,390 
VPH - MADEP C9 - C12 Aliphatics μg/L 4,000 — 5,220 220 U NC 1,570 220 U 220 U 220 U 220 U 7,310 7,420 
VPH - MADEP C9 - C10 Aromatics μg/L 200 — 3,130 100 U NC 918 100 U 100 U 100 U 100 U 3,810 3,830 
Metals - SW6010B Iron, total μg/L 9,100 2 9,100 21,900 916 NC 11,500 205 1,610 4,520 120 20,100 J 47,400 J 
Metals - SW6010B Manganese, total μg/L 291 (ROD) 291 3,590 118 NC 1,450 1,580 6,120 7,260 960 437 427 
Metals - SW6010B Nickel, total μg/L 100 34.3 10 U 10 U NC 10 U 10 U 18.5 17.6 6.8 J 10 U 16.9 J 

Field Parameter ORP mV NS — -150.5 130.1 NC -162.2 -98.3 74.5 -115.8 -23.3 -80.2 NC 

Field Parameter Dissolved oxygen mg/L NS — 0.47 2.22 NC 25.83 16.85 0.54 17.65 14.73 0.30 NC 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD. 
2 From the RI. 



 

 

2006 Groundwater Analytical Results 
Area of Contamination 43G 

October 2006 

Method Analyte Units 
Cleanup 

Goal1 Background2 AAFES-2 AAFES-5 AAFES-6R XGM-93-02X XGM-94-04X XGM-94-07X XGM-94-08X XGM-94-10X XGM-97-12X 
XGM-97-12X 

Duplicate 

VPH - MADEP Benzene µg/L 5 NS 1.3 J 2 U 0.516 J 18.5 2 U 0.775 J 2 U 0.278 J 129 138 

VPH - MADEP Toluene µg/L 1,000 NS 5.59 J 2 U 0.526 J 1.81 J 2 U 2 U 2 U 0.28 J 239 248 

VPH - MADEP Ethylbenzene µg/L 700 NS 56.8 2 U 2 U 75.8 2 U 2 U 2 U 2 U 227 235 

VPH - MADEP m,p-Xylene µg/L NS NS 60.8 2 U 2 U 13 2 U 2 U 2 U 2 U 980 1,000 

VPH - MADEP o-Xylene µg/L NS NS 21.3 2 U 2 U 2 U 2 U 2 U 2 U 2 U 343 351 

VPH - MADEP Total Xylenes3 µg/L 10,000 NS 82.1 2 U 2 U 2 U 2 U 2 U 2 U 2 U 1,323 1,351 

VPH - MADEP C5 - C8 Aliphatics, Adjusted µg/L 400 NS 1,430 50 U 305 519 50 U 113 125 50 U 1,740 1,790 

VPH - MADEP C5 - C8 Aliphatics, Unadjusted µg/L 400 NS 1,430 50 U 305 551 50 U 113 125 50 U 2,110 2,180 

VPH - MADEP C9 - C12 Aliphatics, Adjusted µg/L 4,000 NS 987 50 U 50 U 268 50 U 50 U 50 U 50 U 1,340 1,480 

VPH - MADEP C9 - C12 Aliphatics, Unadjusted µg/L 4,000 NS 4,840 50 U 111 1,120 50 U 50 U 50 U 50 U 6,900 7,150 

VPH - MADEP C9 - C10 Aromatics µg/L 200 NS 3,710 50 U 71.1 766 50 U 50 U 50 U 50 U 4,010 4,080 

Metals - SW6010B Total Iron µg/L 9,100 9,100 12,000 120 11,000 13,000 50 U 1,400 6,100 170 18,000 19,000 

Metals - SW6010B Total Manganese µg/L 291 291 2,700 50 2,900 2,000 1,100 5,100 4,200 330 1,800 1,900 

Metals - SW6010B Total Nickel µg/L 100 34.3 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 

Metals - SW6010B Dissolved Iron µg/L 9,100 9,100 11,000 50 U 11,000 13,000 50 U 840 3,800 50 U 17,000 17,000 

Metals - SW6010B Dissolved Manganese µg/L 291 291 2,700 10 U 3,000 2,000 1,200 5,100 4,200 40 U 1,800 1,800 

Metals - SW6010B Dissolved Nickel µg/L 100 34.3 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 

SM2320 B Alkalinity (mg CaCO3/L) mg/L NS NS 140 32 U 110 160 160 120 120 140 160 160 

Field Parameter ORP mV NS NS -108.9 259 -76.1 -116.6 -76.4 11.9 -137.7 181.7 -111.1 NA 

Field Parameter Dissolved oxygen mg/L NS NS 0.6 5.76 0.3 0.2 0.4 0.4 0.5 1.8 0.2 NA 

Field Parameter Turbidity NTU NS NS 1.27 2.03 0.00 2.3 1.3 2.61 23 3.1 0.57 NA 
Notes:
 
1 Cleanup values as developed in the ROD (unless otherwise noted).
 
2 From the RI
 
3 Total Xylenes = m,p-Xylene + o-Xylene
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
 



 

 

 

2007 Groundwater Analytical Results 
Area of Contamination 43G 

October 2007 

Method Analyte Units 
Cleanup 
Goal1 

GW-3 
Groundwater 
Standard Background2 AAFES-24 Qual AAFES-5 Qual AAFES-6R Qual XGM-93-02X5 Qual XGM-94-04X Qual XGM-94-07X Qual XGM-94-08X Qual XGM-97-12X Qual 

XGM-97-12X 
Duplicate Qual 

VPH - MADEP Benzene µg/L 5 10,000 NS 40.0 U 2.0 U 0.369 J 8.81 2.0 U 2.0 U 2.0 U 22.8 16.7 
VPH - MADEP Toluene µg/L 1,0007 40,0006 NS 40.0 U 2.0 U 0.519 J 0.78 J 2.0 U 2.0 U 2.0 U 15.9 J 12.3 J 

VPH - MADEP Ethylbenzene µg/L 700 5,0006 NS 59.3 2.0 U 2.0 U 19.2 2.0 U 2.0 U 2.0 U 107 J 80.1 J 
VPH - MADEP m,p-Xylenes µg/L NS NS NS 83.5 2.0 U 2.0 U 1.44 J 2.0 U 2.0 U 2.0 U 264 J 197 J 
VPH - MADEP o-Xylene µg/L NS NS NS 15.3 J 2.0 U 2.0 U 2 U 2.0 U 2.0 U 2.0 U 61.6 49.9 
VPH - MADEP Total Xylenes3 µg/L 10,000 5,0006 NS 98.8 J 2.0 U 2.0 U 1.44 J 2.0 U 2.0 U 2.0 U 325.6 J 246.9 J 

VPH - MADEP C5 - C8 Aliphatics, Adjusted µg/L 3006,7 50,0006 NS 1,400 J 50.0 U 419 U 241 U 50.0 U 119 U 104 U 1,230 J 1,250 J 

VPH - MADEP C9 - C12 Aliphatics, Adjusted µg/L 7006,7 50,0006 NS 1,000 50.0 U 50.0 U 93.9 50.0 U 50.0 U 50.0 U 1,080 1,050 
VPH - MADEP C9 - C10 Aromatics µg/L 2006,7 50,0006 NS 2,420 50.0 U 78.5 228 50.0 U 50.0 U 50.0 U 4,220 J 3,070 J 
Metals - SW6010B Total Iron µg/L 9,100 NS 9,100 20,000 120 U 11,000 5,800 50.0 U 4,500 4,600 22,000 22,000 
Metals - SW6010B Total Manganese µg/L 291 NS 291 3,790 34 3,090 1,800 559 4,120 3,380 2,070 2,060 
SM2320 B Alkalinity (mg CaCO3/L) mg/L NS NS NS 120 62 130 160 180 94 120 150 150 
Field Parameter ORP mV NS NS NS -185.2 54.3 -143.3 -165.7 1.0 -110.6 -93.6 -187.7 NA 
Field Parameter Dissolved oxygen mg/L NS NS NS 0.26 3.10 2.68 3.35 0.74 0.55 5.47 5.28 NA 
Field Parameter Turbidity NTU NS NS NS 0.59 2.5 0.32 4.4 0.21 4.6 21.0 1.4 NA 

Notes: 
1 Cleanup values as developed in the ROD (unless otherwise noted).
 
2 From the RI
 
3 Total Xylenes = m,p-Xylene + o-Xylene
 
4 Reporting limit for benzene higher than cleanup goal.
 
5 Reporting limit for VPH C9-C12 Aliphatics higher than revised GW-1 standard effective February 14, 2008.
 
6 Revised GW-1 or GW-3 standard effective February 14, 2008.
 
7Cleanup goal is based on the respective GW-1 standards.
 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
 

Groundwater Analytical Results 
AOC 43G 

October 2007 



2008 Groundwater Analytical Results 
Area of Contamination 43G 

June 2008 

Method Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard AAFES-7 Qual XGM-94-06X Qual 
Metals - SW6010B Manganese, Dissolved µg/L 375 NS 29 7.7 J 
Metals - SW6010B Manganese, Total µg/L 375 NS 106 793 
Field Parameter ORP mV NS NS 201.8 95.7 
Field Parameter Dissolved Oxygen mg/L NS NS 4.51 6.63 
Field Parameter Turbidity NTU NS NS 3.9 4.50 
Notes: 
1 Cleanup goal is based upon the lower of the revised site-specific cleanup goal.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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2008 Groundwater Analytical Results 
Area of Contamination 43G 

October 2008 

Method Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard Background2 AAFES-2 Qual AAFES-5 Qual AAFES-6R Qual AAFES-7 Qual XGM-93-02X Qual XGM-94-04X Qual XGM-94-07X Qual XGM-94-08X Qual XGM-97-12X Qual 
XGM-97-12X 

Duplicate Qual 
Metals - SW6010B Iron, Total µg/L 9,100 NS 9,100 18,000 80 U 6,500 NA 11,000 50 U 9,300 2,200 25,000 25,000 
Metals - SW6010B Manganese, Dissolved µg/L 375 NS 291 NA NA NA 16 U NA NA NA NA NA NA 
Metals - SW6010B Manganese, Total µg/L 375 NS 291 3,600 10 U 3,630 20 U 1,420 68 5,100 3,100 3,060 3,080 
VPH (MADEP) C5-C8 Aliphatics (Adjusted)5 µg/L 3003,4 50,0003 NS 1,330 U 50.0 U 177 U NA 311 U 50.0 U 157 U 73.6 U 1,250 U 1,250 U 
VPH (MADEP) C9-C10 Aromatics µg/L 200 50,0003 NS 2,120 50.0 U 50.0 U NA 325 50.0 U 45.1 J 50.0 U 5,260 4,570 
VPH (MADEP) C9-C12 Aliphatics (Adjusted) µg/L 7003,4 50,0003 NS 1,020 50.0 U 50.0 U NA 182 50.0 U 89.8 U 50.0 U 2,210 2,310 
VPH (MADEP) Benzene6 µg/L 5 10,000 NS 20.0 U 2.0 U 0.83 J NA 2.61 2.00 U 1.17 J 2.00 U 13.7 J 18.9 J 
VPH (MADEP) Ethylbenzene µg/L 700 5,0003 NS 38.6 2.0 U 0.329 J NA 13.6 2.00 U 2.00 U 2.00 U 256 233 
VPH (MADEP) m,p -Xylenes µg/L NS NS NS 46.2 2.0 U 2.0 U NA 2.0 U 2.00 U 2.00 U 2.00 U 599 547 
VPH (MADEP) o -Xylene µg/L NS NS NS 20.0 U 2.0 U 2.0 U NA 2.0 U 2.00 U 2.00 U 2.00 U 223 210 
VPH (MADEP) Total Xylenes µg/L 10,000 5,0003 NS 46.2 2.0 U 2.0 U NA 2.0 U 2.00 U 2.00 U 2.00 U 822 757 
VPH (MADEP) Toluene µg/L 1,0004 40,0003 NS 4.17 J 2.0 U 2.0 U NA 1.16 J 2.00 U 0.466 J 2.00 U 11.4 J 15.4 J 
Alkalinity - 2320B Alkalinity, Total (as CaCO3) mg/L NS NS NS 140 55 120 NA 160 140 98 110 150 150 
Field Parameter ORP mV NS NS NS 1.0 246.6 53.9 222.9 -14.3 153.4 25.4 68.9 -52.0 NA 
Field Parameter Dissolved Oxygen mg/L NS NS NS 0.59 2.83 1.00 6.39 0.60 0.80 0.24 0.16 1.09 NA 
Field Parameter Turbidity NTU NS NS NS 2.00 4.07 4.42 1.80 3.0 2.50 25.5 19.9 1.6 NA 
Notes: 
1 Cleanup value as developed in the ROD (unless otherwise noted).
 
2 From the RI.
 
3 Revised GW-1 or GW-3 standard effective February 14, 2008.
 
4 Cleanup goal is based on the respective GW-1 standards.
 
5 Results for wells AAFES-2, XGM-93-02X and XGM-97-12X were non-detections above the cleanup goal.
 
6 Result for well AAFES-2 was a non-detection above the cleanup goal.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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�����Groundwater Analytical Results 
���Area of Contamination 43G 

���November 2009 

Method Analyte Units 
Cleanup 
Goal1,4 

GW-3 
Groundwater 

Standard3 Background2 AAFES-2 Qual AAFES-5 Qual AAFES-6R Qual AAFES-7 Qual XGM-93-02X Qual XGM-94-04X Qual 
Metals 
SW6010B 

Iron, Total μg/L 9,100 NS 9,100 16,000 60 U 4,300 NA 8500 1800 
Manganese, Total μg/L 375 NS 291 3,320 10 U 907 81 1630 2730 

VPH 
(MADEP) 

C5-C8 ALIPHATICS (Adjusted) μg/L 3003,4 50,000 NS 730 U 50 U 56 U NA 132 U 50 U 
C9-C10 AROMATICS μg/L 200 50,000 NS 2,660 50 U 11.3 J NA 110 50 U 
C9-C12 ALIPHATICS (Adjusted) μg/L 7003,4 50,000 NS 950 50 U 19.5 J NA 55.5 50 U 
BENZENE μg/L 5 10,000 NS 3.93 J 2 U 0.44 J NA 0.997 J 2 U 
ETHYLBENZENE μg/L 700 5,000 NS 40.0 2 U 2 U NA 3.5 2 U 
m,p-XYLENE μg/L NS NS NS 40.2 J 2 U 2 U NA 2 U 2 U 
O-XYLENE μg/L NS NS NS 8.59 J 2 U 2 U NA 0.23 J 2 U 
Total Xylenes μg/L 10,000 5,000 NS 48.79 J 2 U 2 U NA 0.23 J 2 U 
TOLUENE 1,000 1,0004 40,000 NS 4.67 J 2 U 2 U NA 0.5 J 2 U 

Alkalinity 
2320B 

Alkalinity, Total (as CaCO3) mg/L NS NS NS 130 NA 31 100 NA 130 150 

Field 
Parameter 

Temperature, Initial NS ° Celsius NS NS 13.08 13.06 12.87 10.8 12.89 13.39 
Temperature, Final NS ° Celsius NS NS 12.95 13.83 13.16 10.69 17.82 13.53 
pH NS Std units NS NS 6.95 5.8 6.63 6.47 6.7 6.74 
Specific Conductance NS µS/cm NS NS 880 1138 9.79 606 979 785 
ORP5 mV NS NS NS -123.8 14.9 6.9 130 -19.2 139.8 
Dissolved Oxygen mg/L NS NS NS 2.5 6.77 2.15 9.35 0.44 3.91 
Turbidity NTU NS NS NS 0.44 5 8 1.74 5 18.5 

Notes: 

1 Cleanup value as developed in the ROD (unless otherwise noted). 5 The ORP value was not corrected to SHE.
 
2 From the RI.
 
3 GW-3 standard effective June 26, 2009
 
4 Cleanup goal is based on the respective GW-1 standards.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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�����Groundwater Analytical Results 
���Area of Contamination 43G 

��November 2009 

Method Analyte Units 
Cleanup 
Goal1,4 

GW-3 
Groundwater 

Standard3 Background2 XGM-94-07X Qual XGM-94-08X Qual XGM-97-12X Qual 
XGM-97-12X 

Duplicate Qual 
Metals 
SW6010B 

Iron, Total μg/L 9,100 NS 9,100 8,800 1,300 25,000 27,000 
Manganese, Total μg/L 375 NS 291 4,990 2,150 J 2,390 2,490 

VPH 
(MADEP) 

C5-C8 ALIPHATICS (Adjusted) μg/L 3003,4 50,000 NS 151 U 50 U 1,000 U 1,000 U 
C9-C10 AROMATICS μg/L 200 50,000 NS 76.4 50 U 4,110 4,050 
C9-C12 ALIPHATICS (Adjusted) μg/L 7003,4 50,000 NS 89.1 6.19 J 1,440 1,450 
BENZENE μg/L 5 10,000 NS 1.61 J 2 U 27.9 J 27.4 J 
ETHYLBENZENE μg/L 700 5,000 NS 0.732 U 2 U 90.2 88.1 
m,p-XYLENE μg/L NS NS NS 2 U 2 U 153 145 
O-XYLENE μg/L NS NS NS 2 U 2 U 56.7 53 
Total Xylenes μg/L 10,000 5,000 NS 2 U 2 U 209.7 198 
TOLUENE 1,000 1,0004 40,000 NS 0.711 J 2 U 16.9 J 5.3 J 

Alkalinity 
2320B 

Alkalinity, Total (as CaCO3) mg/L NS NS NS 98 110 170 170 

Field 
Parameter 

Temperature, Initial NS ° Celsius NS NS 13.63 12.78 13.54 NA 
Temperature, Final NS ° Celsius NS NS 13.73 12.87 13.84 NA 
pH NS Std units NS NS 6.63 6.78 6.67 NA 
Specific Conductance NS µS/cm NS NS 960 826 1143 NA 
ORP5 mV NS NS NS -3.4 122 -34.3 NA 
Dissolved Oxygen mg/L NS NS NS 2.2 2.08 0.21 NA 
Turbidity NTU NS NS NS 5 14.6 5.92 NA 

Notes: 

1 Cleanup value as developed in the ROD (unless otherwise noted). 5 The ORP v
 
2 From the RI.
 
3 GW-3 standard effective June 26, 2009
 
4 Cleanup goal is based on the respective GW-1 standards.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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 AOC 43J
 



Groundwater Analytical Results
 
Area of Contamination 43J 


October 2005
 

Method Analyte Units 
Groundwater 

Standard1 Background2 2446-02 
2446-02 

Duplicate 
2446-03 2446-04 XJM-93-02X XJM-93-03X XJM-94-05X XJM-94-06X XJM-94-08X XJM-94-10X XJM-97-11X XJM-97-12X XJM-97-13X 

VPH - MADEP Benzene μg/L 5 — 1.5 U 1.5 U 1.5 U 1.5 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 3.9 3.9 1.5 U 

VPH - MADEP Toluene μg/L 1,000 — 5.0 U 5.0 U 10.6 5.0 U 5.0 U 5.0 U 38.1 5.0 U 5.0 U 5.0 U 14.4 237 5.0 U 

VPH - MADEP Ethylbenzene μg/L 700 — 54.2 53.6 190 5.0 U 5.0 U 5.0 U 1,250 5.0 U 5.0 U 5.0 U 5.0 U 1,090 5.0 U 

VPH - MADEP m,p-Xylene μg/L NS — 39.3 38 71.2 10.0 U 10.0 U 10.0 U 1,730 10.0 U 10.0 U 10.0 U 10.0 U 1,430 10.0 U 

VPH - MADEP o-Xylene μg/L NS — 5.0 U 5.0 U 40.6 5.0 U 5.0 U 5.0 U 61.7 5.0 U 5.0 U 5.0 U 15.7 56.3 5.0 U 

VPH - MADEP Total Xylenes μg/L 10,000 — 39.3 38 112 10.0 U 10.0 U 10.0 U 1,791.7 10.0 U 10.0 U 10.0 U 15.7 1,486.3 10.0 U 

VPH - MADEP C5 - C8 Aliphatics μg/L 400 — 1,040 990 2,780 793 158 U 158 U 7,780 158 U 158 U 158 U 3,570 13,700 158 U 

VPH - MADEP C9 - C12 Aliphatics μg/L 4,000 — 802 769 1320 255 220 U 220 U 5,430 220 UJ 220 U 220 U 398 5,470 220 U 

VPH - MADEP C9 - C10 Aromatics μg/L 200 — 424 419 668 137 100 U 100 U 2,330 100 U 100 U 100 U 192 2,550 100 U 

Metals - SW6010B Arsenic, total μg/L 10 10.5 336 317 66 51 2.5 U 2.5 U 55.6 2.5 U 2.8 2.5 2.5 U 59.4 2.5 U 

Metals - SW6010B Iron, total μg/L 9,100 2 9,100 41,200 42,000 21,200 10,500 417 293 15,500 164 567 462 128 15,500 60 

Metals - SW6010B Manganese, total μg/L 291 (ROD) 291 7,010 J- 7,220 J- 5,420 5,800 2,170 129 3,990 72.9 1,840 106 2,280 5,650 14 

Field Parameter ORP μg/L NS NS -76.4 NA -89.8 -33.2 -45.2 -35.9 -97.3 -18.1 -41.1 81.1 77.8 -98.6 52.9 

Field Parameter Dissolved Oxygen μg/L NS NS 0.47 NA 14.58 1.08 11.56 4.83 10.23 7.13 1.13 1.11 0.74 0.88 1.9 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless identified as from the ROD. 
2 From the RI. 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/16/2007 6/6/2007 10/4/2007 

2446-02 
12/20/2007 12/9/2008 

2446-02E 2446-02E 
1/16/2007 6/6/2007 

Equipment Blanks 

1/16/2007 

Duplicate 

1/16/2007 6/6/2007 10/4/2007 
2446-03 

12/20/2007 12/8/2008 
LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700748-05 L0708099-08 L0714720-02 
overburden 

L0718933-04 L0818014-03 L0700748-06 
-

L0708099-09 
-

L0700748-03 L0700748-04 L0708099-07 L0714720-01 
overburden 

L0718933-03 L0817968-04 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

6 
710 
2920 

1.3 

130 

-

22000 

-

115 
9.14 
0.14 
31.1 
5.3 
0.83 
-

ND(0.25) 
ND(0.25) 

51 
11 
34 
82 
116 
178 

216 
227 
116 
62.4 
330 
662 

35 
4900 
2440 

16.4 

130 

-

25000 

-

138 
17.37 
0.33 
42.3 
5.83 
4.3 
-

10 
ND(0.25) 
1600 
400 
1200 
2600 
3800 
5810 

9580 
10100 
2930 
2840 
12300 
24810 

90 
21000 
6520 

1100 

130 

ND(50) 

ND(5000) 

-

352 
20.54 
0.27 
-172.2 
6.45 
-
-

11 
ND (5) 
2500 
550 
1400 
3800 
5200 
8261 

10200 
10700 
3850 
3090 
14000 
28050 

75 
25000 
9310 

1090 

ND (250) 

ND (50) 

ND (5000) 

-

375 
14.43 
0.34 
-192.8 
6.65 
-
-

ND(50) 
ND(50) 
5300 
810 
3600 
9000 
12600 
18710 

9630 
9960 
3920 
3950 
14700 
28250 

60 
32000 
11900 

1080 

ND(500) 

100 

ND(5000) 

-

848 
14.11 
0.20 
-107.9 
6.34 
3.8 
1.71 

ND(0.25)
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

-
-
-
-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-

ND(2.5) 

ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

-
-
-
-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-

ND(2.5) 
290 

ND(3.75) 
33 
86 
115 
405 

2320 
2320 
1070 
328 
1800 
5190 

39 
21000 
7520 

641 

120 

-

ND(5000) 

-

237 
12.61 
0.05 
-12.2 
6.0 
2.28 
-

ND(2.5) 
ND(2.5) 
270 

ND(3.75) 
32 
83 
115 
385 

2800 
2800 
1140 
303 
1900 
5840 

39 
21000 
7570 

785 

120 

-

ND(5000) 

-

-
-
-
-
-
-
-

ND(1.25) ND(1.25) 
ND(1.25) ND(1.25) 

390 690 
7.8 28 
42 130 
120 270 
162 400 
559.8 1118 

2230 5490 
2230 5520 
1130 2160 
431 911 
1940 4160 
5300 11810 

55 98 
25000 20000 
8310 4310 

492 3200 

130 120 

- ND(50) 

ND(5000) ND(5000) 

4800 -

244 356 
14.82 20.97 
0.38 0.32 
-103.8 -144.2 
6.71 6.34 
8.6 -
- -

ND (1.25) 
ND (1.25) 

790 
26 
160 
340 
500 
1316 

5610 
5640 
2820 
928 
5060 
13490 

89 
26000 
5880 

2640 

ND (250) 

ND (50) 

ND (5000) 

-

542 
14.37 
0.55 
-163 
6.56 
-
-

ND(1.25) 
ND(1.25) 

690 
11 
62 
210 
272 
973 

3550 
3550 
1700 
801 
3150 
8400 

68 
29000 
9270 

2950 

ND(500) 

60 

ND(5000) 

-

555 
14.34 
0.15 
-117.8 
6.45 
2.8 
1.07 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/15/2007 6/6/2007 

Duplicate 

6/6/2007 12/19/2007 
2446-04 

10/3/2007 12/5/2008 

Equipment Blank Equipment Blank 
EB-1 EB-2 

12/5/2008 12/11/2008 
LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700693-07 L0708099-02 L0708099-03 L0718845-03 
overburden 

L0714597-02 L0817904-05 L0817904-06 L0818237-06 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.96 
ND(0.25) 

1.7 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
2.66 

114 
114 
65.4 

ND(25) 
101 
280.4 

11 
5700 
1180 

-

190 

-

ND(5000) 

-

182 
8.60 
1 

40.9 
5.4 
3.3 
-

6.9 
ND(0.25) 

7.8 
11 
7.1 
36 
43.1 
68.8 

550 
563 
224 
81.3 
343 
1117 

13 
9400 
2000 

-

440 

-

ND(5000) 

-

197 
14.86 
1.47 
-21.1 
6.14 
5.5 
-

6.2 1.1 
ND(0.25) ND (0.25) 

7.4 ND (0.25) 
9.8 ND (0.375) 
6.6 ND (0.5) 
34 ND (0.5) 
40.6 ND (0.5) 
64 1.1 

599 117 
613 117 
242 146 
99.5 ND (25) 
380 177 
841 440 

12 39 
9000 16000 
1960 6580 

- -

440 ND (50) 

- ND (10) 

ND(5000) ND (5000) 

- -

- 321 
- 14.98 
- 0.93 
- -42.1 
- 6.36 
- -
- -

3 
ND(0.25) 
ND(0.25) 

1.4 
1.9 
3.4 
5.3 
9.7 

704 
712 
307 
133 
443 
1454 

93 
26000 
5390 

-

130 

ND(50) 

ND(5000) 

-

403 
21.03 
0.46 
-172.8 
6.33 
-
-

4.7 
ND(0.25) 

74 
8.8 
33 
63 
96 

183.5 

2290 
2290 
543 

ND(125) 
919 
2833 

48 
24000 
5860 

1600 

ND(500) 

80 

ND(5000) 

-

454 
15.51 
2.07 
-166.6 
6.51 
1.9 
2.93 

ND(0.25) 
ND(0.25) 
ND(0.25) 

2.9 
ND(0.5) 
1.3 
1.3 
4.2 

-
-
-
-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

-
-
-
-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-
-
-
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

P 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/15/2007 6/5/2007 10/2/2007 

HA-1B 
12/17/2007 12/11/2008 1/15/2007 6/5/2007 10/2/2007 

HA-1S 
12/18/2007 12/10/2008 

LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700693-02 L0708103-03 L0714486-03 
bedrock 

L0718708-03 L0818237-05 L0700693-01 L0708103-04 L0714486-05 
overburden 

L0718825-04 L0818149-02 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

24 
ND(5) 
410 
170 
64 
510 
574 
1178 

8410 
8610 
1660 
580 
3180 
10070 

18 
11000 
6250 

856 

ND(50) 

-

ND(5000) 

-

180 
13.60 
0.04 
-27.6 
5.7 
3.3 
-

15 
ND(0.5) 
390 
200 
110 
490 
600 
1205 

4060 
4210 
1270 
599 
2620 
5330 

16 
10000 
5620 

313 

110 

-

ND(5000) 

5400 

157 
14.09 
0.21 
-183.2 
6.71 
6.4 
-

68 
ND(0.5) 
940 
330 
75 
940 
1015 
2353 

11400 
11800 
2340 
1320 
5690 
13740 

54 
19000 
9800 

1870 

ND(50) 

ND(50) 

ND(5000) 

-

357 
16.01 
1.34 
-148.4 
7.03 
-
-

69 
ND (25) 
1100 
300 

ND (50) 
1000 
1000 
2469 

10500 
10800 
2650 

ND (500) 
5650 
18800 

44 
19000 
9960 

2680 

ND (50) 

ND (50) 

ND (5000) 

-

749 
14.26 
0.98 
-339.9 
7.15 
-
-

ND(25) 
ND(25) 
360 
100 

ND(50) 
390 
390 
850 

4120 
4190 
1110 
617 
2230 
7460 

7 
11000 
5240 

540 

ND(250) 

ND(25) 

ND(5000) 

-

188 
13.79 
0.16 
-142.8 
6.34 
4 

0.84 

22 
ND(5) 
350 
100 
39 
350 
389 
861 

7520 
7660 
1360 
486 
2620 
11500 

39 
8800 
11700 

914 

ND(50) 

-

ND(5000) 

-

230 
12.20 
0.07 
-15.8 
5.8 
3.3 
-

18 
ND(1.25) 

370 
120 
62 
360 
422 
930 

3690 
3800 
1090 
448 
2120 
6900 

25 
8000 
9450 

388 

110 

-

ND(5000) 

5200 

187 
13.94 
0.33 
-110.8 
6.84 
5 
-

43 
ND(1.25) 

660 
73 
24 
360 
384 
1160 

8210 
8310 
1270 
697 
2820 
12300 

42 
10000 
12900 

1530 

ND(50) 

ND(50) 

ND(5000) 

-

331 
17.99 
0.33 
-156.3 
6.81 
-
-

51 
ND (1.25) 

770 
190 
50 
670 
720 
1731 

6580 
6800 
1820 

ND (250) 
3700 
12100 

40 
12000 
14400 

2060 

ND (25) 

ND (25) 

ND (2500) 

-

417 
14.60 
0.5 

-105.4 
7.02 
-
-

12 
ND(1.25) 

380 
20 
13 
240 
253 
665 

4360 
4360 
1010 
587 
2020 
7390 

39 
12000 
11400 

1030 

ND(50) 

ND(25) 

ND(5000) 

-

782 
14.74 
3.52 
-192.0 
6.65 
0.9 
12.1 

Refer to the end of this table for Notes and Abbreviations. 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/12/2007 6/5/2007 9/26/2007 

HA-2B 
12/12/2007 12/11/2008 1/12/2007 6/4/2007 10/2/2007 

HA-2S 
12/18/2007 12/8/2008 

LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700612-03 L0708103-02 L0714164-01 
bedrock 

L0718446-01 L0818237-03 L0700612-04 L0708046-03 L0714486-04 
overburden 

L0718825-03 L0817968-05 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.1 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
3.1 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
216 

-

ND(50) 

-

ND(5000) 

-

324 
13.68 
0.08 
-84 
6.6 
0.11 
-

1.2 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
1.2 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
230 
619 

-

ND(50) 

-

ND(5000) 

-

310 
14.30 
0.34 
-158 
7.56 
-
-

7.9 
ND(0.25) 
ND(0.25) 

3 
1.6 
5.7 
7.3 
18.2 

590 
598 

ND(25) 
66.9 
72.7 
662.7 

ND(2.5) 
120 
381 

-

ND(50) 

ND(50) 

ND(5000) 

-

295 
17.18 
0.42 
-154.1 
7.31 
-
-

13 
ND (0.25) 

0.88 
1 

ND (0.5) 
2.7 
2.7 
17.58 

240 
250 

ND (25) 
50.8 
50.8 
290.8 

ND (2.5) 
ND (25) 
302 

-

ND (50) 

ND (50) 

ND (5000) 

-

487 
13.75 
6.06 
-14.9 
8.47 
-
-

5.3 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
1.2 
1.2 
6.5 

288 
291 

ND(25) 
ND(25) 
ND(25) 
288 

ND(2.5) 
ND(25) 
210 

256  

ND(50) 

ND(25) 

ND(5000) 

-

430.000 
11.71 
2.65 
-132.7 
7.22 
ND 
7.75 

0.5 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
0.5 

55.1 
55.1 

ND(25) 
57.9 
57.9 
113 

5 
ND(25) 
963 

-

ND(50) 

-

12000 

-

312 
11.70 
0.09 
-57.4 
6.3 
0.02 
-

0.73 
ND(0.25) 

8.8 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
9.53 

251 
251 
68.3 

ND(25) 
110 
429.3 

ND(2.5) 
130 
1460 

-

ND(50) 

-

ND(5000) 

-

305 
13.18 
0.53 
-69 
7.25 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
72.4 
72.4 
72.4 

7 
480 
1740 

-

ND(50) 

ND(50) 

ND(5000) 

-

513 
18.50 
5.2 
-50 
7 
-
-

ND (0.25) 
ND (0.25) 
ND (0.25) 
ND (0.375) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND(0.5) 

58.1 
58.1 
52.6 

ND (25) 
72.9 
183.6 

ND (2.5) 
ND (25) 
820 

-

ND (50) 

ND (10) 

ND (5000) 

-

476 
11.76 
3.82 
-72.6 
7.53 
-
-

1.7 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
1.7 

362 
362 
84.8 
56.9 
142 
588.8 

7 
380 
1690 

380  

140 

80 

ND(5000) 

-

782* 
12.00* 
2.96* 
-82.8* 
4.15* 
-

18.8* 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 

HA-301 HA-301 
1/15/2007 6/6/2007 

Trip Blanks 

1/11/2007 6/1/2007 10/1/2007 
HA-3B 

12/17/2007 12/10/2008 

Equipment Blank 
HA-3BE 
6/1/2007 1/11/2007 6/4/2007 10/2/2007 

HA-3S 
12/18/2007 12/5/2008 

LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700693-06 
-

L0708099-10 
-

L0700557-06 L0707938-05 L0714410-03 
bedrock 

L0718708-01 L0818149-04 L0707938-06 
-

L0700557-05 L0708046-01 L0714486-02 
overburden 

L0718825-01 L0817904-07 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

-
-
-
-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

-
-
-
-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
55 

0.373 

ND(50) 

-

10000 

-

285 
13.46 
0.06 
-48 
7.4 
0.0 
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
20 

ND(0.15) 

110 

-

ND(5000) 

-

269 
17.13 
0.36 
-164.5 
7.97 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
13 

0.45 

ND(50) 

ND(50) 

ND(5000) 

-

247 
15.97 
0.36 
-165.1 
8.17 
-
-

ND (0.25) 
ND (0.25) 
ND (0.25) 

1.8 
ND (0.5) 
ND (0.5) 
ND (0.5) 

1.8 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

ND (2.5) 
ND (25) 

11 

0.382 

ND (50) 

ND (50) 

ND (5000) 

-

415 
13.51 
2.88 
-152.7 
8.28 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

0.589 

230 

ND(25) 

ND(5000) 

-

774 
13.79 
3.99 
-148.0 
7.60 
-

7.98 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

-
-
-
-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
281 

1.11 

ND(50) 

-

13000 

-

132 
12.36 
1.13 
-36.8 
6.7 
0.0 
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
45 

0.353 

360 

-

11000 

-

141 
14.28 
5.39 
127 
6.29 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
204 

0.57 

310 

ND(50) 

21000 

-

549 
20.80 
1.86 
87 
7.02 
-
-

ND (0.25) 
ND (0.25) 
ND (0.25) 
ND (0.375) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND(0.5) 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

ND (2.5) 
ND (25) 

14 

0.646 

330 

ND (10) 

16000 

-

560 
14.81 
NA 

-176.7 
7.67 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

1.61 

860 

ND(25) 

17000 

-

554 
14.09 
2.21 
94.5 
6.85 
ND 
13.12 

Refer to the end of this table for Notes and Abbreviations. 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/12/2007 6/5/2007 10/2/2007 

HA-4B 
12/18/2007 12/11/2008 1/12/2007 6/4/2007 10/2/2007 

HA-4S 
12/19/2007 12/8/2008 

LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700612-01 L0708103-01 L0714486-01 
bedrock 

L0718825-02 L0818237-04 L0700612-02 L0708046-02 L0714486-06 
overburden 

L0718845-01 L0817968-06 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
168 

-

ND(50) 

-

25000 

-

348 
14.36 
0.07 
-60.9 
6.2 
0.0  
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

7 
200 
260 

-

ND(50) 

-

18000 

-

336 
16.56 
0.74 
-100.1 
7.68 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

6 
ND(25) 
71 

-

ND(50) 

ND(50) 

ND(5000) 

-

368 
15.45 
2.3 
278.3 
7.78 
-
-

ND (0.25) 
ND (0.25) 
ND (0.25) 

3.5 
ND (0.5) 
ND (0.5) 
ND (0.5) 

3.5 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

7 
ND (25) 
199 

-

ND (50) 

ND (50) 

19000 

-

481 
10.29 
NA 

-183.4 
7.87 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

6 
ND(25) 
54 

8.85 

110 

ND(25) 

ND(5000) 

-

367 
12.81 
4.53 
-14.7 
7.68 
ND  
33.6 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
695 

-

100 

-

31000 

-

#REF! 
12.90 
1.29 
-31.3 
6.3 
NA  
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

6 
640 
4130 

-

ND(50) 

-

16000 

-

272 
14.54 
0.69 
-144 
7.01 
-
-

1.9 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
1.9 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

14 
780 
1030 

-

ND(50) 

ND(50) 

39000 

-

625 
20.80 
1.3 
-140 
7.46 
-
-

ND (0.25) 
ND (0.25) 

1.1 
ND (0.375) 
ND (0.5) 

1 
1 
2.1 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

ND (2.5) 
ND (25) 
403 

-

120 

ND (50) 

40000 

-

472 
12.97 
2.66 
-38.6 
7.26 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(5) 
ND(25) 
20 

1.24 

340 

ND(25) 

36000 

-

868* 
13.91* 
6.28* 
39.6* 
4.15* 
-

108* 

Refer to the end of this table for Notes and Abbreviations. 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 12/12/2007 12/14/2007 12/2/2008 

TRIP BLANKS 
12/3/2008 1/10/2007 5/31/2007 9/27/2007 

XJM-93-01X 
12/12/2007 12/8/2008 

LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0718446-03 
-

L0718643-07 
-

L0818237-07 
-

L0817904-08 
-

L0700476-01 L0707912-01 L0714221-01 
overburden/bedrock 

L0718446-02 L0817968-02 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND (0.25) 
ND (0.25) 
ND (0.25) 
ND (0.375) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND(0.5) 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

-
-
-

-

-

-

-

-

-
-
-
-
-
-
-

ND (0.25) 
ND (0.25) 
ND (0.25) 
ND (0.375) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND(0.5) 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

-
-
-

-

-

-

-

-

-
-
-
-
-
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

-
-
-
-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

-
-
-
-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

-

ND(50) 

-

ND(5000) 

-

166  
10.08 
0.77 
179.2 
5.9  
0.01 
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

-

100 

-

ND(5000) 

-

137  
12.19 
5.07 
71.1 
6.49 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
1090 

-

120 

ND(50) 

ND(5000) 

-

285  
19.14 
3.25 
-41.7 
6.45 
-
-

ND (0.25) 
ND (0.25) 
ND (0.25) 
ND (0.375) 
ND (0.5) 
ND (0.5) 
ND(0.5) 
ND(0.5) 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

ND (2.5) 
ND (25) 
ND (5) 

-

300 

ND (50) 

ND (5000) 

-

316  
12.70 
0.19 
52.7 
7.55 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

0.483 

130 

ND(25) 

ND(5000) 

-

214  
10.76 
3.89 
125.6 
6.40 
ND 
0.97 

Refer to the end of this table for Notes and Abbreviations. 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/15/2007 

Duplicate 

1/15/2007 6/6/2007 10/3/2007 
XJM-93-02X 

12/19/2007 12/5/2008 1/15/2007 6/6/2007 10/3/2007 
XJM-93-03X 

12/19/2007 12/8/2008 
LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700693-03 L0700693-04 L0708099-01 L0714597-01 
overburden 

L0718845-02 L0817904-02 L0700693-08 L0708099-04 L0714597-06 
overburden 

L0718845-04 L0817968-01 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
210 
4380 

18.4 

ND(50) 

-

18000 

-

218 
11.50 
0.6 
51.6 
5.2 
0.0 
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
220 
4240 

21.7 

ND(50) 

-

18000 

-

-
-
-
-
-
-
-

ND(0.25) 1.6 
ND(0.25) ND(0.25) 
ND(0.25) ND(0.25) 
ND(0.375) ND(0.375) 
ND(0.5) ND(0.5) 
ND(0.5) ND(0.5) 
ND(0.5) ND(0.5) 
ND(0.5) 1.6 

ND(25) ND(25) 
ND(25) ND(25) 
ND(25) ND(25) 
ND(25) ND(25) 
ND(25) ND(25) 
ND ND 

ND(2.5) ND(2.5) 
ND(25) 220 
56 2600 

0.558 170 

130 ND(50) 

- ND(50) 

20000 27000 

- -

148 354 
13.09 17.90 
5.38 3.7 
90.9 138 
6.06 6.02 
0 -
- -

ND (0.25) 
ND (0.25) 
ND (0.25) 
ND (0.375) 
ND (0.5) 
ND (0.5) 
ND(0.5) 
ND(0.5) 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

ND (2.5) 
940 
5060 

241 

ND (50) 

ND (10) 

15000 

-

267 
13.49 
2.03 
16.1 
6.07 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
2300 

4.34 

610 

ND(25) 

21000 

-

378 
15.08 
3.67 
62.7 
6.00 
0.5 
4.32 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
18 

-

160 

-

ND(5000) 

-

106 
11.80 
1.21 
50.6 
5.5 
0.35 
-

0.58 
ND(0.25) 

2.3 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
2.88 

209 
209 
67.9 

ND(25) 
96.1 
373 

7 
530 
1670 

-

300 

-

ND(5000) 

-

297 
15.35 
0.67 
-69.5 
6.87 
-
-

0.65 
ND(0.25) 

1.4 
ND(0.25) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
2.05 

340 
343 
124 
53.8 
177 
641 

21 
2500 
1640 

-

ND(50) 

ND(50) 

ND(5000) 

-

417 
20.60 
4.34 
-120 
6.48 
-
-

ND (0.25) 
ND (0.25) 
ND (0.25) 
ND (0.375) 
ND (0.5) 
ND (0.5) 
ND(0.5) 
ND(0.5) 

137 
137 
74.4 

ND (25) 
106 
317.4 

16 
1600 
1220 

-

ND (50) 

ND (10) 

ND (5000) 

-

377 
14.36 
1.59 
-51.4 
6.87 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

57.4 
57.4 

ND(25) 
ND(25) 
ND(25) 
57.4 

ND(2.5) 
890 
593 

35.4 

1400 

ND(25) 

ND(5000) 

-

669 
13.14 
2.86 
57.5 
6.10 
1.5 
4.82 

Refer to the end of this table for Notes and Abbreviations. 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/10/2007 5/31/2007 9/28/2007 

XJM-93-04X 
12/14/2007 12/10/2008 1/16/2007 6/6/2007 10/3/2007 

XJM-94-05X 
12/20/2007 12/9/2008 

LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700476-02 L0707912-02 L0714319-01 
bedrock 

L0718643-03 L0818149-01 L0700748-02 L0708099-06 L0714597-05 
overburden 

L0718933-02 L0818014-01 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

-

280 

-

ND(5000) 

-

75 
7.54 
1.11 
152.3 
6.4 
0.12 
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

10 
2200 
1020 

-

830 

-

19000 

-

129 
13.80 
0.4 
-51.7 
6.64 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
400 
132 

-

1600 

ND(50) 

160000 

-

411 
17.70 
4.16 
18.2 
6.93 
-
-

ND (0.25) 
ND (0.25) 

0.94 
ND (0.375) 
ND (0.5) 

1.4 
1.4 
2.34 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

ND (5) 
110 
115 

-

590 

ND (50) 

20000 

-

2827 
9.07 
6.48 
101.7 
8.68 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
43 

0.78 

430 

ND(25) 

ND(5000) 

-

333 
10.62 
3.72 
61.6 
6.55 
ND 

1.01** 

5.5 
ND(2.5) 
180 
55 
14 
340 
354 
594.5 

3500 
3560 
1150 
362 
2040 
3560 

26 
7000 
2380 

-

ND(50) 

-

ND(5000) 

-

184 
11.69 
0.06 
-9.4 
5.9 
6.85 
-

10 
ND(0.25) 

900 
200 
120 
870 
990 
2100 

5530 
5690 
2050 
847 
4280 
5690 

44 
11000 
3040 

-

220 

-

ND(5000) 

7400 

257 
14.84 
0.24 
-123.9 
6.78 
6.1 
-

5.4 
ND(0.25) 

730 
69 
47 
680 
727 

1531.4 

13900 
14100 
5710 
2730 
13000 
14100 

86 
19000 
3600 

-

ND(50) 

ND(50) 

ND(5000) 

-

348 
20.00 
NA 
-139 
6.15 
-
-

ND (5) 
ND (5) 
2000 
150 
78 
1800 
1878 
4028 

8800 
8950 
4280 
1940 
10000 
8950 

159 
13000 
3950 

-

220 

ND (50) 

ND (5000) 

-

402 
16.29 
0.67 
-162.1 
6.76 
-
-

12 
ND(5) 
500 
68 
20 
490 
510 
1090 

5380 
5450 
1930 

ND(625) 
4000 
7310 

42 
14000 
4950 

1240 

ND(500) 

70 

ND(5000) 

-

624 
13.89 
0.48 
-119.2 
6.44 
4.5 
4.98 

Refer to the end of this table for Notes and Abbreviations. 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/11/2007 6/1/2007 10/1/2007 

XJM-94-07X 
12/17/2007 12/8/2008 1/11/2007 6/1/2007 10/1/2007 12/14/2007 

XJM-94-08X 
12/5/2008 

Duplicate 

12/5/2008 
LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700557-04 L0707938-04 L0714410-04 
overburden 

L0718708-02 L0817968-03 L0700557-02 L0707938-02 L0714410-01 L0718643-05 
overburden 

L0817904-03 L0817904-04 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

ND(0.15) 

ND(50) 

-

ND(5000) 

-

84 
8.78 
0.76 
-67 
6.2 
0.07 
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

0.327 

ND(50) 

-

ND(5000) 

-

61 
12.97 
4.91 
50.9 
6.07 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

0.32 

ND(50) 

ND(50) 

ND(5000) 

-

170 
15.31 
2.44 
89.1 
6.28 
-
-

ND (0.25) 
ND (0.25) 
ND (0.25) 
ND (0.375) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND(0.5) 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

ND (2.5) 
ND (25) 

17 

0.502 

ND (50) 

ND (50) 

ND (5000) 

-

199 
10.10 
2.93 
17.8 
6.65 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
13 

1.57 

140 

ND(25) 

ND(5000) 

-

287 
10.80 
5.22 
60.5 
3.19 
-

4.69 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
1000 

-

ND(50) 

-

ND(5000) 

-

296 
10.53 
0.11 
-138 
6.9 
0.0  
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
50 
1550 

-

ND(50) 

-

ND(5000) 

-

275 
12.36 
0.41 
-54.1 
7.22 
-
-

ND(0.25) ND (0.25) 
ND(0.25) ND (0.25) 
ND(0.25) ND (0.25) 
ND(0.375) 0.97 
ND(0.5) ND (0.5) 
ND(0.5) ND (0.5) 
ND(0.5) ND (0.5) 
ND(0.5) 0.97 

ND(25) ND (25) 
ND(25) ND (25) 
ND(25) ND (25) 
ND(25) ND (25) 
ND(25) ND (25) 
ND ND 

ND(2.5) ND (5) 
470 270 
3600 1490 

- -

ND(50) ND (50) 

ND(50) ND (50) 

ND(5000) ND (5000) 

- -

388 501 
14.88 11.68 
1.46 0.46 
-68.2 -102 
6.78 8.03 
- -
- -

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
1140 

144 

ND(50) 

ND(25) 

ND(5000) 

-

292 
12.38 
2.69 
58.8 
6.38 
ND  
1.98 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

-
-
-

-

-

-

-

-

-
-
-
-
-
-
-

Refer to the end of this table for Notes and Abbreviations. 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/10/2007 5/31/2007 9/28/2007 

XJM-94-09X 
12/13/2007 12/9/2008 1/11/2007 5/31/2007 9/28/2007 

XJM-94-10X 
12/14/2007 12/5/2008 

Equipment Blank 
XJM-96-02XE 
1/15/2007 

LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700476-03 L0707912-03 L0714319-02 
overburden 

L0718643-01 L0818014-02 L0700557-01 L0707912-04 L0714319-04 
overburden 

L0718643-04 L0817904-01 L0700693-05 
-

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

-

ND(50) 

-

12000 

-

65 
9.38 
0.98 
151.9 
5.7 
0.0 
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

-

ND(50) 

-

12000 

-

52 
10.65 
5.57 
118.7 
5.7 
-
-

3.8 
ND(0.25) 
0.81 
8.9 
7.1 
6.8 
13.9 
27.41 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
53 

-

ND(50) 

ND(50) 

13000 

-

85 
13.96 
2.16 
89.1 
6.31 
-
-

15 
ND (0.25) 

14 
22 
23 
21 
44 
95 

532 
553 
81.2 

ND (25) 
135 
613.2 

ND (5) 
80 
1100 

-

ND (50) 

ND (50) 

ND (5000) 

-

145 
11.44 
0.98 
92 
6.64 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
12 

1.94 

110 

ND(25) 

11000 

-

125 
11.07 
5.06 
120.9 
5.24 
ND 
2.87 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

-

ND(50) 

-

16000 

-

189 
8.72 
0.73 
-66.1 
6.4 
0.0 
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

-

ND(50) 

-

14000 

-

232 
11.65 
1.92 
7.8 
7.01 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
11 

-

ND(50) 

ND(50) 

17000 

-

304 
13.07 
1.66 
61.3 
6.76 
-
-

ND (0.25) 
ND (0.25) 
ND (0.25) 
ND (0.375) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND(0.5) 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

ND (5) 
100 
77 

-

ND (50) 

ND (50) 

12000 

-

523 
11.87 
2.04 
35.8 
8.63 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

0.344 

ND(50) 

ND(25) 

19000 

-

171 
10.78 
5.99 
107.6 
5.93 
ND 
4.08 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

-
-
-
-
-

-
-
-

-

-

-

-

-

-
-
-
-
-
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/10/2007 6/1/2007 9/28/2007 

XJM-97-11X 
12/13/2007 12/10/2008 1/16/2007 6/6/2007 10/3/2007 10/3/2007 

XJM-97-12X 
12/20/2007 12/11/2008 

Duplicate 

12/11/2008 
LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700476-04 L0707938-01 L0714319-03 
bedrock 

L0718643-02 L0818149-03 L0700748-01 L0708099-05 L0714597-03 L0714597-04 
bedrock 

L0718933-01 L0818237-02 L0818237-01 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

-

1200 

-

11000 

-

76 
10.65 
0.78 
101.6 
6.9 
0.0 
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

-

1400 

-

12000 

-

251 
10.87 
5.19 
46.3 
7.28 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

1440 
1460 
178 
78.2 
269 
1440 

ND(2.5) 
ND(25) 
1360 

-

ND(50) 

ND(50) 

ND(5000) 

-

187 
13.08 
1.07 
19 
6.99 
-
-

3.6 
ND (0.25) 

12 
7.3 
5.9 
14 
19.9 
42.8 

1060 
1080 
236 
66.2 
328 
1060 

ND (5) 
190 
2140 

-

ND (50) 

ND (50) 

ND (5000) 

-

275 
11.08 
0.21 
-34.3 
7.23 
-
-

ND(0.25) 
ND(0.25) 
0.77 

ND(0.375) 
ND(0.5) 
ND(0.5) 

-
0.77 

77.2 
77.2 

ND(25) 
ND(25) 
ND(25) 
77.2 

ND(2.5) 
ND(50) 
ND(5) 

3.09 

1300 

ND(25) 

12000 

-

350 
11.66 
4.24 
108.6 
7.06 
ND 
1.01 

13 
ND(6) 
760 
160 
34 
1000 
1034 
1967 

7220 
7410 
3130 
887 
5740 
7220 

54 
13000 
4640 

-

ND(50) 

-

ND(5000) 

-

275 
12.68 
0.08 
-26.6 
6.2 
3.3 
-

12 
ND(0.25) 
1100 
200 
150 
1200 
1350 
2662 

4080 
4230 
2430 
1070 
5200 
4080 

47 
12000 
4590 

-

100 

-

ND(5000) 

11000 

240 
13.44 
0.27 
-135.3 
6.74 
4.2 
-

ND(2.5) 
ND(2.5) 
1400 
190 
51 
1400 
1451 
3041 

4700 
4780 
1310 
718 
3100 
4700 

74 
14000 
5120 

-

ND(50) 

ND(50) 

ND(5000) 

-

333 
17.10 
NA 
-125 
6.01 
-
-

7.3 
ND(2.5) 
1200 
160 
54 
810 
864 

2231.3 

-
-
-
-
-
-

-
-
-

-

-

-

-

-

-

-
-
-
-
-

ND (2.5) 
ND (2.5) 
2000 
130 
530 
2800 
3330 
5460 

8440 
8570 
4780 
2910 
13500 
8440 

105 
44000 
11500 

-

2100 

ND (50) 

ND (5000) 

-

318 
11.48 
1.32 
-189.3 
6.51 
-
-

ND(2.5) 
ND(2.5) 
3100 
85 
510 
4500 
5010 
7600 

7640 
7730 
3710 
3010 
11800 
23150 

96 
51000 
11700 

856 

ND(500) 

ND(25) 

ND(5000) 

-

461 
13.94 
0.23 
-96.7 
6.33 
3.0 
2.88 

ND(25) 
ND(25) 
3300 
120 
730 
4800 
5530 
8950 

6150 
6220 
2960 
2450 
9480 
18590 

-
-
-

-

-

-

-

-

-
-
-
-
-
-
-

Refer to the end of this table for Notes and Abbreviations. 
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2007-2008 Groundwater Analytical Results

2007 GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC 43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION 
SAMPLING DATE 

ROD Established 
Clean-up Goals 1/11/2007 6/1/2007 10/1/2007 

XJM-97-13X 
12/14/2007 12/10/2008 

LAB SAMPLE ID 
UNIT SCREENED 

Volatile Organics by MCP 8260B (ug/L) 

(ug/L) 4. L0700557-03 L0707938-03 L0714410-02 
bedrock 

L0718643-06 L0818149-05 

Benzene 
Carbon tetrachloride 
Ethylbenzene 
Toluene 
o-Xylene 
p/m-Xylene 
Total Xylenes 
Total BTEX 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 Aliphatics, Adjusted 
C5-C8 Aliphatics, Unadjusted 
C9-C10 Aromatics 
C9-C12 Aliphatics, Adjusted 
C9-C12 Aliphatics, Unadjusted 
Total VPHs 

Dissolved Metals by MCP 6000/7000 series (ug/L) 
Arsenic, Dissolved 
Iron, Dissolved 
Manganese, Dissolved 

Methane (ug/L) 

Nitrogen, Nitrate (ug/L) 

Nitrogen, Nitrite (ug/L) 

Sulfate (ug/L) 

Total Organic Carbon (ug/L) 

Field Parameters 
Conductivity (umhos/cm) 
Temperature (° Celsius) 
Dissolved Oxygen (mg/L) 
Oxidation Reduction Potential (ORP) (mV) 
pH 
Ferrous Iron (mg/L) 
Turbidity (NTU) 

Notes and Abbreviations: 

5 
NA 
700 
1000 
NA 
NA 

10000 
NA 

400 
NA 
200 
4000 
NA 

10 
9100 
291 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
13 

-

ND(50) 

-

ND(5000) 

-

277 
11.50 
0.03 
-99.8 
7.3 
0.0 
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
ND(5) 

-

ND(50) 

-

ND(5000) 

-

268 
14.17 
0.47 
-66.7 
7.66 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
21 

-

ND(50) 

ND(50) 

ND(5000) 

-

244 
12.80 
0.32 
24.7 
7.65 
-
-

ND (0.25) 
ND (0.25) 
ND (0.25) 
ND (0.375) 
ND (0.5) 
ND (0.5) 
ND (0.5) 
ND(0.5) 

ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND (25) 
ND 

ND (5) 
90 
15 

-

ND (50) 

ND (50) 

ND (5000) 

-

477 
11.74 
0.13 
-118.3 
8.62 
-
-

ND(0.25) 
ND(0.25) 
ND(0.25) 
ND(0.375) 
ND(0.5) 
ND(0.5) 

-
-

ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 
ND 

ND(2.5) 
ND(25) 
12 

42.9 

100 

ND(25) 

ND(5000) 

-

349 
12.24 
0.21 
75.2 
7.36 
ND 
0.50 

Refer to the end of this table for Notes and Abbreviations. 
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2007 GROUNDWATER ANALYTICAL DATA 
AOC 43J MONITORED NATURAL ATTENUATION ASSESSMENT 
PATTON ROAD 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

2007-2008 Groundwater Analytical Results

Notes and Abbreviations: 
1. NA: Not Applicable. 
2. ND(2.5): Not detected; number in parentheses is one-half the laboratory detection limit 
3. -  : Not analyzed 
4. Clean-up Goals as established in the Record of Decision (ROD), October 1996. 
5. Samples designated with a "D" indicate a duplicate sample at the sample location. 
6. Bold values exceed ROD Clean-up Goal criteria. 
7. Field parameters conductivity, dissolved oxygen, temperature, ORP, pH, and Turbidity monitored 
with a YSI 556 meter and flow-through cell. Ferrous iron monitored with a Hach Colorimetric kit. 
8. * : Well pumped dry during low-flow parameter monitoring. Sample parameters listed do not 
represent low-flow conditions. 
9. **: Post Filter 

Haley & Aldrich, Inc.
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- -
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2009-2010 Groundwater Analytical Results
Page 1 of 8 

TABLE I 
GROUNDWATER ANALYTICAL DATA 

ANNUAL MONITORING EVENT 

AOC43J 

DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION ROD Established Tank 2446-02 2446-03 2446-04 
SAMPLING DATE Clean-up Goals 12117/2009 12/23/2009 11/18/2009 1211712009 12123f2009 12131/2009 1fll2010 1/14/2010 1/2212010 2f5/2010 2123/2010 1111612009 1211712009 11/13/2009 1211712009 12123/2009 
UNIT SCREENED - - Overburden Overburden Overburden 
LOCATION Injection Well Injection Well Outside IW Outside MW-O 
DTW 5.2 - - - - - 5.83 6.84 9.12 7.23 9.89 8.37 

Volatile Organics by MCP 82608 (ug/L) 

Carbon tetrachloride NA - - - - - - - - - - - NO(1) - NO(O.5) - 

Volatile Petroleum Hydrocarbons (ug/L) 
- C5-C8 Aliphatics, Adjusted 400 - - 7370 - - - - - - 792 5790 3030 - 2200 - 

C5-C8 Aliphatics, Unadjusted NA - - 7820 - - - - - - 804 5870 3030 - 2200 - 
C9-C10 Aromatics 200 - - 3580 - - - - - - 812 4920 1480 - 504 - 
C9-C12 Aliphatics, Adjusted 4000 - - ND(500) - - - - - - ND(25) 3780 529 - ND(125) - 
C9-C12 Aliphatics, Unadjusted NA - - 6970 - - - - - 1430 12300 2680 - 794 - -
Benzene 5 - - ND(20) - - - - - - NO(1) ND(10) NO(10) NO(5) - -

Ethylbenzene 700 - - 1460 - - - - - - 202 1270 440 - 13.3 - 
Toluene 1000 - - 453 - - - - - - 11.4 85.7 NO(10) - ND(5) - 
o-Xylene NA - - 1140 - - - - - - 91.8 449 57.5 - 17.3 - 
p/m-Xylene NA - - 1620 - - - - - - 311 1880 170 - 39.4 - 
Total Xylenes 10000 - - 2760 - - - - - - 402.8 2329 227.5 - 56.7 - 
Methyl tert butyl ether NA - - NO(30) - - - - - - NO(1.5) NO(15) NO(15) - NO(7.5) - 
Naphthalene NA - - 231 - - - - - - 48.4 330 121 - NO(25) - 
Total BTEX NA - - 4673 - - - - - - 616.2 3684.7 667.5 - 70 - 

Dissolved Metals by MCP 6000nOOo series (ug/L) 

Arsenic, Dissolved 10 - - 87 - - - - - - - 84 - 106 - -
Iron, Dissolved 9100 - - 73000 - - - - - - - - 47000 - 52000 - 
Manganese, Dissolved 291 - - 26300 - - - - - - - - 11000 - 13200 - 

Methane (ug/L) NA - - 12000 - - - - - - - - 43200 - 21700 - 

Nitrogen, Nitrate (ug/L) NA - - NO(50) - - - - ND(50) - ND(50) - 

Nitrogen, Nitrite {ug/L} NA - - ND(25) - - - - - - - - NO(25) - NO(25) - 
Sulfate (mg/L) NA - 1600 NO(5) - - - - - - 88 170 NO(5) - NO(5) - 

Bromide (mg/L) - 110 0.12 - - - - - - 5.6 20 0.06 - 0.07 - 

Alkalinity, Total (mg CaCO;JL) - - 130 - - - - - 120 190 150 - 170 - -
Field Parameters 
Conductivity (mS/cm) NA - - 2.146 - - - - - 0.538 1.719 1.189 - 1.103 
Temperature r Celsius) NA - - 16.6 - - - - - - 8.44 8.3 16.72 - 15.89 - 
Dissolved Oxygen (mg/L) NA - - 0.28 - - - - - - 0.28 0.1 0.38 - 0.98 - 
Oxidation Reduction Potential (ORP) (mV) NA - - -52.2 - - - - - - 59.9 -108.1 56.4 - -79.2 - 
pH NA - - 6.22 - - - - - - 5.98 6.26 6.41 - 6.52 - 
Turbidity (NTU) NA - - 5.2 - - - - - - 3.81 3.51 2.49 - 4.71 - 
Bromide (mg/L using bromide field sensor) NA 160 - - 67.5 560 27.7 108 27.5 21.7 11.6 26.4 - 218 - 2.8 8.1 

Sulfate (mg/L usi~g_Hach kit) NA - - - - >200 75 85 - - - - 
Sulfate:Bromide (using laboratory results for each 14.5 15.7 8.5 


-

Haley & Aldrich, Inc. 
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2009-2010 Groundwater Analytical Results
Page 2 of 8 

TABLE I 
GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC43J 
DEVENS,MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION ROD Established HA-SS HA-6B 

SAMPLING DATE Clean~up Goals 11/18/2009 12117f2009 12/23/2009 12131f2009 1flf2010 1f14{2010 1/2212010 2/5/2010 2I23{2010 11!17f2009 12f17f2009 12/23/2009 12131f2009 1/7/2010 1f14/2010 1/2212010 215/2010 2123/2010 

UNIT SCREENED Overburden Bedrock 

LOCATION Pilot Test Monitoring Well Pilot MW-B 


7.55 
-c-

DTW 8.44 5.64 5.3 5.3 6.4 7.12 6.92 6.28 7.29 7.97 6.48 - - - - - 7.03 

Volatile Organics by MCP 8260B (ug/L) 

Carbon tetrachloride NA - - - - - - - - - - - - - - - - - 

Volatile Petroleum Hydrocarbons (uglL) 
C5-C8 Aliphatics, Adjusted 400 6430 - - 804 3270 - 5860 3490 10600 2380 - - - - - - 6050 8270 

C5-C8 Aliphatics, Unadjusted NA 6760 - 828 3490 - 6570 3690 11400 2380 - - - - - - 6050 8340 

C9-C10 Aromatics 200 4050 - - 313 1820 - 2320 1220 2680 884 - - - - - - 2570 2150 

C9-C12 Aliphatics, Adjusted 4000 ND(500) - - 208 ND(250) - 2190 1170 3210 ND(250) - - - - - - NO(1250) 1620 

C9-C12 Aliphatics, Unadjusted NA 9440 - - 786 3580 - 7790 4020 10300 1630 - - - - - - 5920 5150 

Benzene 5 NO(20) - - ND(1) NO(10) - ND(20) NO(20) ND(10) NO(10) - - - - - - NO(50) NO(25) 

Ethylbenzene 700 2170 - - 77 512 - 914 463 1370 219 - - - - -  819 724 

Toluene 1000 330 - - 24.1 214 - 708 202 797 ND(10) - - - - - - NO(50) 72.5 

o-Xylene NA 1300 - - 81.8 542 - 1070 537 1330 ND(10) - - - - - - NO(50) 73.2 

p/m-Xylene NA 3260 - - 106 685 - 1300 629 1720 137 - - - - - - 788 589 

Total Xylenes 10000 4560 - 187.8 1227 - 2370 1166 3050 137 - - - - - - 788 662.2 

Methyl tert butyl ether NA NO(30) - - NO(1.5) NO(15) - NO(30) ND(30) ND(15) ND(15) - - - - -  NO(75) NO(37.5) 

Naphthalene NA 351 - - 15 NO(50) - NO(100) NO(100) 201 NO(50) - - - - - - NO(250) NO(125) 

Total BTEX NA 7060 - - 288.9 1953 - 3992 1831 5217 356 - - - - - - 1607 1458.7 

Dissolved Metals by MCP 6000nOOo series (ug/L) 
Arsenic, Dissolved 10 17 - - - - - - - - 7 - - - - - - - 
Iron, Dissolved 9100 11000 - - - - - - - - 4800 - - - - - -  -
Manganese, Dissolved 291 18900 - - - - - - - - 6060 - - - - - - - 

Methane (ug/L) NA 576 - - - - - - - - 759 - - - - - - - 

Nitrogen, Nitrate (ug/L) NA NO(50) - - - - - - - - NO(50) - - - - - - - 

Nitrogen, Nitrite (ug/L) NA NO(25) - - - - - - - - ND(25) - - - - - - - 

Sulfate (mg/L) NA NO(5) - 1100 610 220 210 120 130 130 NO(5) - - - - - - NO(5) NO(5) 

Bromide (mg/L) 0.09 - 89 38 17 19 20 13 14 0.09 - - - - - - 0.06 0.5 

Alkalinity, Total (mg CaCO,JL) 170 - - 130 170 170 150 160 180 230 - - - - - - 170 190 

Field Parameters 
Conductivity (mS/cm) NA 1.271 - 2.19 2.23 1.27 1.02 1.32 0.774 1.674 1.179 - - - - - - 0.519 1.082 

Temperature (Q Celsius) NA 14.6 - 10.78 10.34 11.6 10.97 10.37 8.99 8.6 15.62 - - - - -  11.27 12.43 

Dissolved Oxygen (mg/L) NA 0.41 - 0.9 0.27 2.1 0.83 0.5 0.28 0.69 0.44 - - - - -  0.32 0.32 

Oxidation Reduction Potential (ORP) (mV) NA -15.9 - -162 -0.3 -71.2 -139 -133 30.7 -82.3 -79.4 - - - - - - -66.9 -120.1 

pH NA 6.44 - 8.24 6.19 6.52 7.63 5.1 6.11 6.23 7.06 - - - -  6.75 6.6 

Turbidity (NTU) NA . 6.47 - - 1000+ >1000 >1000 254 286 311 70.6 - - - - -  16.9 19 

Bromide (mg/L using bromide field sensor) NA - 3.7 335.3 92 10.9 16.8 14.9 16.7 39/45.4 - 2.8 5.2 2.9 1.7 1.8 0.9 1 7/6.4 

Sulfate (~g!i using Hach kit) NA - >200 >200 - Turbiditv too hiah Turbiditv too hiah Turbiditv too hiah 100 - - - - <50 - <50 <50 

Sulfate:Bromide usin~ laboratory results for each) 12.4 16.1 12.9 11.1 6.0 10.0 9.3 

Haley & Aldrich, Inc. 
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2009-2010 Groundwater Analytical Results
Page 3 of 8 

TABLE I 
GROUNDWATER ANAL YT[CAL DATA 
ANNUAL MON[TORING EVENT 
AOC43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION ROD Established INJ~Ol INJ~02 

SAMPLING DATE C[ean~up Goals 11/18/2009 12/1712009 12123/2009 12131/2009 11712010 1/14/2010 1/2212010 21512010 2123/2010 1111812009 1211712009 12/23/2009 1213112009 117/2010 1114/2010 1/2212010 21512010 2123/2010 
UNIT SCREENED Overburden Overburden 
LOCAT[ON IW IW 
DTW 5.06 4.8 - - - - - - 5.05 - - - - - - 
Volati[e Organics by MCP 8260B (ug/L) 
Carbon tetrachloride NA - - - - - - - - - - - - - - - - - 

Volatile Petroleum Hydrocarbons (ug/L) 
C5-C8 A[iphatics, Adjusted 400 4070 - - - - - - - 5590 - - - - - - - 
C5-CB A[iphatics, Unadjusted NA 4140 - - - - - - - - 5640 - - - - - - - 
C9-C10 Aromatics 200 3460 - - - - - - - - 3680 - - - - - - - 
C9-C12 A[iphatics, Adjusted 4000 ND(125) - - - - - - - ND(250) - - - - - - - 
C9-C12 A[iphatic$, Unadjusted NA 5570 - - - - - - - - 5370 - - - - - - - 
Benzene 5 ND(5) - - - - - - - - ND(10) - - - - - - - -
Ethylbenzene 700 693 - - - - - - - - 702 - - - - - - - 
To[uene 1000 67.6 - - - - - - - 54.7 - - - - - - - 
o-Xy[ene NA 540 - - - - - - - - 356 - - - - - - 
plm-Xylene NA 1500 - - - - - - - - 1260 - - - - - - - -
Tota[ Xy[enes 10000 2040 - - - - - - - - 1616 - - - - - - - -
Methy[ tert butyl ether NA ND(7.5) - - - - - - - ND(15) - - - - - - - 

-

-
Naphthalene NA 160 - - - - - - - - 149 - - - - - - - -
Tota[ BTEX NA 2800.6 - - - - - - - - 2372.7 - - - - - - - 

Disso[ved Metals by MCP 600017000 series (ug/l) 
Arsenic, Disso[ved 10 22 - - - - - - - - 33 - - - - - - - 
[ron, Disso[ved 9100 4000 - - - - - - - - 11000 - - - - - - - 
Manganese, Dissolved 291 7290 - - - - - - - - 4780 - - - - - - - 

Methane (ug/L) NA 581 - - - - - - - - 1460D - - - - - - - 
Nitrogen, Nitrate (ug/L) NA ND(50) - - - - ND(50) - - - - - 

Nitrogen, Nitrite (ug/L) NA ND(25) - - - - - - - - ND(25) - - - - - - - 

Sulfate (mg/L) NA 15 - 480 - - - - - - ND(5) - - - - - - - 
Bromide (mg/l) 0.07 - 63 - - - - - - 0.13 - - - - - - - 

Alkalinity, Total (mg CaCOJL) 230 - - - - - - 230 - - - - - - 

Field Parameters 
Conductivity (mS/cm) NA 1.397 - 1.292 - - - - - - 1.206 - - - - - - - 
Temperature (0 Celsius) NA 14.15 - 10.33 - - - - - - 15.27 - - - - - - - 
Dissolved Oxygen (mg/L) NA 0.63 - 0.81 - - - - - - 0.58 - - - - - - - 
Oxidation Reduction Potential (ORP) (mV) NA -13.5 - -136.5 - - - - - - -60.9 - - - - - - - 
pH NA 6.43 - 8.3 - - - - - - 6.56 - - - - - - - 
Turbidity (NTU) NA 4.3 - - - - - - - - 4.6 - - - - - - 
Bromide (mg/L using bromide field sensor) NA - 133.7 300.5 44.7 3.8 4.4 2.1 1 411.6 - 240 272 43.7 28.7 26.1 22.6 12.6 34/19.9 
Sulfate (mg/l using Hach kit) NA - - - 73 - <50 <50 - - - 200 - <50 60 
Sulfate:Bromide (using laboratory results for each) 7.6 

Haley & Aldrich, Inc. 
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2009-2010 Groundwater Analytical Results
Page 4 of 8 

TABLE I 
GROUNDWATERANALYfICAL DATA 

ANNUAL MONITORING EVENT 

AOC43J 

DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

XJM-93-03XLOCATION ROD Established 	 XJM-93-OlX 
12123/2009

SAMPLING DATE Clean-up Goals 11/17/2009 117/2010 1/14/2010 1/2212010 2/5/2010 2123/2010 1111212009 	 12117/2009 

Overburden
Overburden 

Outside MW-O 
UNIT SCREENED 

Upgradient 


DTW 7.41 6.49 7.18 

LOCATION 

7.41 - 7.95 8.18 6.95 7.6 

Volatile Organics by MCP 8260B (ugfL) 

Carbon tetrachloride NA - - - - - - 

Volatile Petroleum Hydrocarbons (ugfL) -
C5-C8 Aliphatics, Adjusted 	 400 NO(25) ND(25) - - - - 80.7 

-C5-C8 Aliphatics, Unadjusted NA NO(25) NO(25) - - - - 80.7 
C9-C10 Aromatics 200 NO(25) NO(25) - - - - NO(25) 


-
C9-C12 Aliphatics, Adjusted 4000 NO(25) NO(25) - - 54.7 
C9-C12 Aliphatics, Unadjusted NA NO(25) NO(25) - - - - 54.7 - 

-
Benzene 	 5 NO(l) NO(l) - - - - ND(l) 

- - - - ND(l) - -
Ethylbenzene 	 700 NO(l) NO(l) 

-	 - - ND(l) - NO(l) NO(l) 


a-Xylene NA NO(l) ND(l) - - - - ND(l) - 
- - NO(l) - 

Toluene 1000 	 

p/m-Xylene 	 NA NO(l) NO(l) - 
NO - 

Total Xylenes 	 10000 NO NO - - - 
- NO(1.5) - 

Methyl tert butyl ether NA NO(1.5) NO(1.5) - - 
-
Naphthalene 	 NA NO(5) NO(5) - - - NO(5) - 

-
Total BTEX 	 NA NO NO - - - - NO 

Dissolved Metals by MCP 600017000 series (ug/L) 
- - - - 18 - 

Arsenic, Dissolved 	 10 NO(2.5) 
-	 - - 2800 - 

Iron, Dissolved 	 9100 NO(25) 
- - - 1850 - 

Manganese, Dissolved 	 291 188 - 
53.8 - 

Methane (ugll) 	 NA 0.879 - - - - 
- - NO(50) - Nitrogen, Nitrate (ug/L) 	 NA 120 - - 

- - NO(25) - 
Nitrogen, Nitrite (ug/L) 	 NA NO(25) - - 

18 	 18 - NO(5)Sulfate (mg/L) 	 NA 12 18 16 - <10 

NO(0.025)
Bromide (mg/L) 	 NO(0.025) NO(0.025) NO(0.025) NO(0.025) - NO(0.025) NO(0.025) 

-
Alkalinity, Total (mg CaCQ;L) 	 180 99 100 91 - 63 92 

Field Parameters 
- 0.248 0.431 - 0.325Conductivity (mS/cm) 	 NA 0.985 0.386 0.318 0.387 
- 7.81 16.33 - 13.1Temperature (0 Celsius) 	 NA 14 9.37 8.98 8.91 
- 6.4 1.26 	 3.98

Dissolved Oxygen (mg/L) 	 NA 0.85 4.62 6.98 8.38 
- 120.6 3.4 - -100

Oxidation Reduction Potential (ORP) (mV) 	 NA 60.4 14.6 -47 60.3 
NA 7.24 6.68 6.98 5.53 - 6.25 6.41 - 7.95

pH 
4.16 	 - 

Turbidity (NTU) 	 NA 3.4 2 4.86 5.13 - 8.7 


NA - 1.9 3.8 0.5 0.2 0.5  0.4 23.8 
BrOmj~~ /mg/L using bromi~~ field sensor) - <50- <50 <50 <50 <50 <50 Sulfate maIL usina Hach kit NA 

Sulfate:Bromide (usina laboratorv results for each) 


I 
,I 

Haley & Aldrich, Inc. 3/22/2010 
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I 2009-2010 Groundwater Analytical Results
Page 5 of 8 

TABLE I 
GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 

LOCATION ROD Established XJM-93-04X XJP-94-01 XNOTE 
3 


SAMPLING DATE Clean-up Goals 11117/2009 12131/2009 1/7/2010 1/1412010 1/22/2010 21512010 2/23/2010 12117/2009 12/23/2009 1213112009 

UNIT SCREENED Bedrock Overburden 

LOCATION Upgradient Pilot MW-OP 

DTW 8.81 5.35 6.79 7.35 3.71 - - 6.31 - 

Volatile Organics by Mep 82608 (ug/L) 
Carbon tetrachloride NA - - - - - - - - - 

Volatile Petroleum Hydrocarbons (ug/l) 

C5-C8 Aliphatics, Adjusted 400 NO(25) - - - - - - - - 
C5-CB Aliphatics, Unadjusted NA NO(25) - - - - - - - - 
C9-C10 Aromatics 200 NO(25) - - - - - - - - 
C9-C12 Atiphatics, Adjusted 4000 NO(25) - - - - - - - - 
C9-C12 Aliphatics, Unadjusted NA ND(25) - - - - - - - - 
Benzene 5 NO(1) - - - - - - - - -

Ethylbenzene 700 NO(1) - - - - - - - - 
Toluene 1000 NO(1) - - - - - - - 
a-Xylene NA NO(1) - - - - - - - - 
pfm-Xylene NA NO(1) - - - - - - - - 
Total Xylenes 10000 NO - - - - - - - - 
Methyl tert butyl ether NA NO(1.5) - - - - - - - - 
Naphthalene NA NO(5) - - - - - - - - 
Total BTEX NA NO - - - - - - - - 

Dissolved Metals by Mep 6000nOOo series (ug/L) 

Arsenic, Dissolved 10 NO(2.5) - - - - - - - - 
Iron, Dissolved 9100 150 - - - - - - - - 
Manganese, Dissolved 291 15 - - - - - - - - 

Methane (ug/L) NA NO(0.25) - - - - - - - - 

Nitrogen, Nitrate (uglL) NA 230 - - - - - - - - 

Nitrogen, Nitrite (ug/L) NA ND(25) - - - - - - - - 

Sulfate (mgfl) NA 38 39 24 19 30 - - - - 

Bromide (mg/L) ND(0.025) NO(0.025) ND(0.025) ND(0.025) NO(0.025) - - - - 
Alkalinity, Total (mg CaCOJL) 100 71 86 100 75 - - - - 

Field Parameters 

Conductivity (mS/cm) NA 0.379 0.28 0.248 0.256 0.305 - - - - 
Temperature r Celsius) NA 11.53 7.45 7.7 7.63 5.44 - - - - 
Dissolved Oxygen (mg/L) NA 7.37 4.2 2.41 3.27 9.25 - - - - 
Oxidation Reduction Potential CORP) (mY) NA 275.3 48.7 5.2 -52.6 47".1 - - - 
pH NA 6.96 6.79 6.85 7.18 5.59 - - - - 
Turbidity (NTU) NA 4.93 24 23.4 43.5 41.3 - - - - 
Bromide (mg/L using bromide field sensor) NA - 2.4 1.9 4 0.2 0.3 1.5 3.5 10.2 3.2 

Sulfate (mQ/L usinq Hach kit) NA - 60 <50 <50 <50 <50 <50 - 
Sulfate:Bromide usin laborato results for each 


Haley & Aldrich, Inc. 
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2009-2010 Groundwater Analytical Results
Page 6 of 8 

TABLE I 
GROUNDWATER ANAL ¥TICAL DATA 
ANNUAL MONITORING EVENT 
AOC43J 
DEVENS, MASSACHUSETTS 
FilE NO: 10884-072 originally labeled as 

XJM-97-12X 

LOCATION ROD Established XJM-94-05X XJM-94-07X XJM-94-08X XJM-94-09X 

SAMPLING DATE Clean-up Goals 11/11/2009 11712010 1/14/2010 1/22/2010 215/2010 2/23/2010 11119/2009 11/16/2009 11/17/2009 12/3112009 

UNIT SCREENED Overburden Overburden Overburden Overburden 

Pilot MW-O Upgradientlcross-gradientLOCATION 

DTW 8.41 6.35 6.85 7.17 6.83 7.41 11.83 10.4 7.43 


Volatile Organics by MCP 8260B (ug/L) 

Carbon tetrachloride NA - - - - - - 

Volatile Petroleum Hydrocarbons (ug/l) 

C5-CS Aliphatics, Adjusted 400 5310 - - 5930 6900 NO(25) NO(25) NO(25) 
C5-CS Aliphatics, Unadjusted NA 5310 -  - 6150 7040 NO(25) NO(25) NO(25) 
C9-C10 Aromatics 200 1500 - - - 2100 1910 NO(25) NO(25) NO(25) 

C9-C12 Aliphatics, Adjusted 4000 1330 - - - 1270 1300 NO(25) NO(25) NO(25) 

- - 4510 4090 NO(25) NO(25) NO(25) 
Benzene 5 ND(20) - - - NO(20) ND(10) ND(l) ND(l) NO(l) 

ND(l) NO(l) 

C9-C12 Aliphatics, Unadjusted NA 4410 -

Ethylbenzene 700 750 - - - 475 454 ND(l) 
-Toluene 1000 NO(20) - - - 225 135 ND(l) ND(l) ND(l) 

- - 67.6 52.6 ND(l) ND(l) ND(l) o-Xylene NA 54.4 
p/m-Xylene NA 777 - - - 588 369 ND(l) ND(l) ND(l) 
Total Xylenes 10000 831.4 - - - 655.6 421.6 NO NO NO 

-Methyl tert butyl ether NA NO(30) - - - NO(30) NO(15) ND(1.5) ND(1.5) ND(1.5) 

Naphthalene NA NO(100) - - - ND(100) 114 NO(5) NO(5) NO(5) 
Total BTEX NA 1581.4 - - - 1355.6 . 1010.6 NO NO NO 

Dissolved Metals by MCP 600017000 series (ug/L) 

Arsenic, Dissolved 10 78 - - - -  NO(2.5) NO(2.5) NO(2.5) 
Iron, Dissolved 9100 98000 - - - - NO(25) 120 NO(25) 
Manganese, Dissolved 291 28500 - - - - - NO(5) 421 ND(5) 

NA 728 - - - - 4.98 216 NO(0.25) Methane (ug/L) 
- - NO(50) NO(50) NO(50) Nitrogen, Nitrate (ug/l) NA 310 - - 

NA NO(25) - - - NO(25) NO(25) NO(25) Nitrogen. Nitrite (ugfL) - 
NO(5) ND(5) 10 11Sulfate (mgIL) NA NO(5) ND(5) ND(5) NO(5) NO(5) NO(5) 

Bromide (mg/l) 0.05 0.32 0.73 1 0.96 1.3 NO(0.025) NO(0.025) ND(0.025) <0.05 

Alkalinity, Total (mg CaCO~l) 140 150 180 180 170 170 74 190 26 23 

Field Parameters 
Conductivity (mS/cm) NA 0.B71 0.883 0.887 1.19 0.694 1.161 0.542 0.391 0.115 0.103 

Temperature (0 Celsius) NA 15.96 12.04 11.97 11.61 10.07 10.18 11.3 13.8 11.45 9.51 
6.31Dissolved Oxygen (mg/l) NA 0.41 0.11 1.66 0.23 0.23 0.26 3.03 0.7 5.19 

Oxidation Reduction Potential (ORP) (mV) NA -46.7 -155 -254 -162 -61 -111.2 150.7 18.8 350.1 84.3 

pH NA 6.09 6.57 8.8 5.38 6.45 6.31 6.36 7.38 6 5.74 
3.71 1.49Turbidity (NTU) NA 4.05 4.04 10.4 20.4 3.B7 3.21 4.72 3 

Bromide (mgIL using bromide field sensor) NA - 3.7 2.6 5 0.8 12112.8 - - - 0.4 

Sulfate (moll usinq Hach kit) NA - <50 <50 <50 <50 <50 - - - <50 

Sulfate:Bromide usino laboratOlV results for each 

Haley & Aldrich, Inc. 
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I 
2009-2010 Groundwater Analytical Results

Page 7 of 8 

TABLE I 
GROUNDWATER ANALYTICAL DATA 
ANNUAL MONITORING EVENT 
AOC43J 
DEVENS, MASSACHUSETTS 
FILE NO: 10884-072 originally labeled as 

XJM-94-05X 

LOCATION ROD Established XJM-97-12X 
SAMPLING DATE Clean-up Goals 11/11/2009 1211712009 12123/2009 12/31/2009 1RI201Q 111412010 1/22/2010 2/512010 2/23/2010 
UNIT SCREENED Bedrock 
LOCATION Pilot MW-B 
OTW 8.08 5.9 6.04 5.52 6.1 6.9 7.06 6.54 7.25 

Volatile Or-ganics by MCP 82608 (ug/L) 
Carbon tetrachloride NA NO(25) - - - - - - - 

Volatile Petroleum Hydrocarbons (ug/l) 
C5-CB Aliphatics. Adjusted 400 12100 - - - - - - 8110 9590 
C5-C8 Aliphatics, Unadjusted NA 12200 - - - - - - 8430 9840 
C9-C10 Aromatics 200 4920 - - - - - - 2630 2850 
C9-C12 Aliphatics, Adjusted 4000 3280 - - - - - - 1980 2010 
C9-C12 Aliphatics, Unadjusted NA 14100 - - - - - - 6380 6650 
Benzene 5 ND(20) - - - - - - NO(20) NO(20) 
Ethylbenzene 700 2210 - - - - - - 749 774 
Toluene 1000 139 - - - - - - 320 259 
a-Xylene NA 555 - - - - - - 85.5 82.9 
p/rn-Xylene NA 3180 - - - - - - 943 935 
Total Xylenes 10000 3735 - - - - - - 1028.5 1017.9 
Methyl tett butyl ether NA NO(30) - - - - - - NO(30) NO(30) 
Naphthalene NA 535 - - - - - - ND(100) NO(100) 
Total BTEX NA 6084 - - - - - - 2097.5 2050.9 

Dissolved Metals by MC? 600017000 series (ug/L) 
Arsenic, Dissolved 10 132 - - - - - - - 
Iron, Dissolved 9100 110000 - - - - - - - 
Manganese, Dissolved 291 25000 - - - - - - - 

Methane (ug/L) NA 862 - - - - - - - 

Nitrogen, Nitrate (ug/L) NA 310 - - - - - - - 

Nitrogen. Nitrite (ug/L) NA NO(25) - - - - - - - 
Sulfate (mg/L) NA NO(5) - ND(5) NO(5) NO(5) NO(5) NO(5) NO(5) NO(5) 

Bromide (mg/L) 0.07 - 0.12 0.29 0.59 1.2 1.5 1.3 1.9 

Alkalinity, Total (mg CaC03/l) 130 - - 160 180 180 180 170 190 

Field Parameters 
Conductivity (mS/cm) NA 1.003 - 1.395 1.233 1.12 0.928 1.35 0.721 1.273 
Temperature CCelsius) NA 16.4 - 14.38 13.82 14.07 14.02 13.54 12.09 12.25 
Dissolved Oxygen (mg/L) NA 0.25 - 2.3 0.3 0.1 0.84 0.17 0.18 0.22 
Oxidation Reduction Potential (ORP) (mV) NA -51 - -311.6 -152.7 -180 -268 -189 -119 -159 
pH NA 6.28 - 9.55 6.48 6.55 8.76 5.29 6.4 6.35 
Turbidity (NTU) NA 1.29 - - 1.85 0.56 0.82 0.68 2.41 1.63 
Bromide (mg/L using bromide field sensor) NA - 3.3 7.6 1 5.1 1.9 2 1.2 3/16.3 
Sulfate (mg/L using Hach kit) NA - - <50 <50 <50 <50 <50 <50 
Sulfate:Bromide using laboratory results for each) - -

Haley & Aldrich, Inc. 
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TABLE 10 

SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE 2A: 


INTRINSIC BIOREMEDlATlON 


AOC 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 


FORT DEVENS, MA 


AUTHORITY 

LocATION 

SPECIFIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION TO BE TAKEN 

To ATTAIN REQUIREMENT 

Federal 
Regulatory 
Authority 

No location-specific 
ARARs will be 
triggered. 

State 
Regulatory 
Authority 

No location-specific 
ARARs will be 
triggered. 

G\COMMON\KFUREY\FDFSTAI3G\TABlO 7053-53 
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TABLE 10 

SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE 2A: 


INTRINSIC BIOREMEDIATION 


AOC 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 

FORT DEVENS, MA 

AUTHORITY 

CHEMICAL 

SPECIFIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION To BE TAKEN 

TO ATTAIN REQUIREMENT 

Federal Groundwater SDWA, National Relevant The NPDWR establishes Biodegradation of organic 
Regulatory (Also Primary Drinking Water and MCLs for several common contaminants exceeding 
Authority applicable as 

an Action 
Specific 
ARAR) 

Standards, MCLs [40 
CFR Parts 141.11 -
141.16 and 141.50 
141.52] 

Appropriate organic and inorganic 
contaminants. MCLs specify 
the maximum permissible 
concentrations of 
contaminants in public 
drinking water supplies. MCLs 
are federally enf<Jrceable 
standards baSed in part on the 
availability and cost of 
treatment techniques. 

M CLs is believed to be 
occurring under existing 
conditions. MCLs wilJ be 
used to evaluate the 
performance of this 
alternative through 
implementation of a long-
term groundwater monitoring 
program will achieve MCLs 
at completion of remedy. 

Federal 
Regulatory 
Authority 

Groundwater USEPA Reference 
Dose 

TBC 

Federal 
Regulatory 
Authority 

Groundwater USEPA HAs TBC 

G\COMMON\KFUREY\FDFSTABG\TABlO 2 7053-53 
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TABLE 10 

SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE 2A: 


INTRINSIC BIOREMEDlATlON 


AOC 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 

FORT DEVENS, MA 

AUTHORITY 

CHEMICAL 

SPECIFIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION To BE TAKEN 

To ATIAIN REQUIREMENT 

Groundwater Massachusetts Drinking Relevant The Massachusetts Drinking Biodegradation of organic 
(Also Water Standards and and Water Standards and contaminants exceeding 
applicable as Guidelines [310 CMR Appropriate Guidelines list MMCLs which MMCLs is believed to be 
an Action 22.0]. apply to water delivered to occurring under existing 
Specific any user of a public water conditions. MMCLs will be 
ARAR) supply system as defined in 

310 CMR 22.00. Private 
residential wells are not 
subject to the requirements of 
310 CMR 22.00; however, the 
standards are often used to 
evaluate private residential 
contamination especially in 
CERCLA activities. 

used to evaluate the 
performance of this 
alternative through 
implementation of a long-
term groundwater monitoring 
program. 

G\COMMON\KFUREY\FDFSTABG\TABIO 3 7053-53 
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TABLE 10 

SYNOPSIS OF FEDERAL AND STATE ARARS FOR ALTERNATIVE 2A: 


INTRINSIC BIOREMEDIATION 


AOC 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 


FORT DEVENS, MA 


AUTHORITY 

ACTION 

SPECIFIC REQUIREMENTS STATUS REQUIREMENT SYNOPSIS 

ACTION To BE TAKEN 

TO ATIAIN REQUIREMENT 

Federal 
Regulatory 
Authority 

RCRA Subtitle C 
Subpart F 

Relevant 
and 
Appropriate 

Groundwater protection 
standard. 

State Groundwater Massachusetts Applicable Massachusetts Groundwater Biodegradation of organic 
Regulatory Groundwater Quality Stand¥ds designate contaminants exceeding MMCLs 
Authority Quality Standards 

[314 CMR 6.00] 
and assign uses for which 
groundwater of the 
Commonwealth shall be 
maintained and protected 
and set forth water quality 
criteria necessary to 
maintain the designated 
uses. Groundwater at Fort 
Devens is classified as Class 
1. Groundwater assigned to 
this class are fresh 
groundwater designated as a 
source of potable water 
supply. 

is believed to be occurring under 
existing conditions. MMCLs will 
he used to evaluate the 
performance of this alternative 
through implementation of a 
long-term groundwater 
monitoring program. 

G\COMMON\KI'UREY\FDFSTABG\TABIO 4 7053·53 



(continued) 

TABLE 10 

SYNOPSIS OF FEDERAL AND STATE ARARS FOR ALTERNATIVE 2A: 


INTRINSIC BIOREMEDIATION 


Aoe 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 


FORT DEVENS, MA 


AUTHORITY 

ACTION 

SPECIFIC REQUIREMENTS STATUS REQUIREMENT SYNOPSIS 

ACTION To BE TAKEN 

To ATIAIN REQUIREMENT 

State 
Regulatory 
Authority 

Groundwater 
Monitoring 

Massach usetts 
Hazardous Waste 
Management 
Rules (MHWMR) 
Groundwater 
Protection; [310 
CMR 30.660
30.679] 

Relevant 
and 
Appropriate 

Groundwater monitoring is 
required during and 
following remedial actions. 

, 
: 

A long-term groundwater 
monitoring program is to be 
implemented to monitor the 
progress of remediation. 

Notes: 

MMCLs = Massachusetts Maximum Contaminant Levels CERCLA = Comprehensive Environmental Response, Compensation and Liability Act 
NPDWR = National Primary Drinking Water Standards MCLs = Maximum Contaminant Levels 
SDWA = Safe Drinking Water Act MHWMR = Massachusetts Hazardous Waste Management Rules 

G\COMMON\KFUREY\FOFSTABG\TABIO 5 7053-53 



TABLE 11 

SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE 2B: 


INTRINSIC BIOREMEDIATION 


AOC 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 


FORT DEVENS, MA 


AUTHORITY 

LocATION 

SPECIFIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION To BE TAKEN 

To ATTAIN REQUIREMENT 

Federal 
Regulatory 
Authority 

No location-specific 
ARARs will be 
triggered. 

State 
Regulatory 
Authority 

No location-specific 
ARARs will be 
triggered. 

G\COMMON\KFU REY\FDFSTABG\TAI3l1 7053-53 
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TABLE 11 

SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE 2B: 


INTRINSIC BIOREMEDIATION 

AOC 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 
FORT DEVENS, MA 

AUTHORITY 
CHEMICAL 
SPECIFIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION To BE TAKEN 
TO ATTAIN REQUIREMENT 

Federal Groundwater SDWA, National Relevant The NPDWR establishes Biodegradation of organic 
Regulatory (Also Primary Drinking Water and MCLs for several common contaminants exceeding 
Authority applicable as 

an Action Sp 
ecific 
ARAR) 

Standards, MCLs [40 
CFR Parts 141.11 -
141.16 and 141.50 
141.52] 

Appropriate organic and inorganic 
contaminants. MCLs specify 
the maximum permissible 
concentrations of 
contaminants in public 
drinking water supplies. MCLs 
are federally enforceable 
standards based in part on the 
availability and cost of 
treatment techniques. 

MCLs is believed to be 
occurring under existing 
conditions. MCLs will be 
used to evaluate the 
performance of this 
alternative through 
implementation of a long-
term groundwater monitoring 
program will achieve MCLs 
at completion of remedy. 

Federal 
Regulatory 
Authority 

Groundwater USEPA Reference 
Dose 

TBC 

Federal 
Regulatory 
Authority 

Groundwater USEPA HAs TBC 

G\COMMON\KFUREY\FnFSTABG\TABll 2 7053·53 
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TABLE 11 

SYNOPSIS OF FEDERAL AND STATE ARARs FOR ALTERNATIVE 2B: 


INTRINSIC BIOREMEDIATION 

AOC 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 
FORT DEVENS, MA 

AUTHORITY 
CHEMICAL 
SPECIFIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION To BE TAKEN 
TO A ITAlN REQUIREMENT 

Continued Groundwater 
(Also 
applicable as 
an Action 
Specific 
ARAR) 

Massachusetts Drinking 
Water Standards and 
Guidelines [310 CMR 
22.<)]. 

Relevant 
and 

/ 

Appropriate 

The Massachusetts Drinking 
Water Standards and 
Guidelines list MMCLs which 
apply to water delivered to 
any user of a public water 
supply system as defined in 
310 CMR 22.00. Private 
residential wells are not 
subject to th,e requirements of 
310 CMR 22.00; however, the 
standards are often used to 
evaluate private residential 
contamination especially in 
CERCLA activities. 

Biodegradation of organic 
contaminants exceeding 
MMCLs is believed to be 
occurring under existing 
conditions. MMCLs will be 
used to evaluate the 
performance of this 
alternative through 
implementation of a long-
term groundwater monitoring 
program. 
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TABLE 11 


SYNOPSIS OF FEDERAL AND STATE ARARS FOR ALTERNATIVE 2B: 


INTRINSIC BIOREMEDIATION 


AOC 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 

FORT DEVENS, MA 

AUTHORITY 

ACTION 

SPECIFIC REQUIREMENTS STATUS REQUlREMENT SYNOPSIS 

ACTION To BE TAKEN 

To ATTAIN REQUlREMENT 

Disposal of 
treatment 
residues 

RCRA, Land 
Disposal 
Restrictions [40 
CFR 268] 

Applicable Land disposal of RCRA 
hazardous wastes without 
specified treatment is 
restricted. LDRs require 
that wastes must be treated 
either by a treatment 
technology or to a specific 
concentration prior to 
disposal in a R5=RA Subtitle 
C permitted facility. 

SVE carbon would be tested to 
evaluate characteristics for 
proper disposal/reactivation. 
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TABLE 11 

SYNOPSIS OF FEDERAL AND STATE ARARS FOR ALTERNATIVE 2B: 


INTRINSIC BIOREMEDIATION 

AOC 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 
FORT DEVENS, MA 

AUTHORITY 
ACTION 
SPECIFIC REQUIREMENTS STATUS REQUIREMENT SYNOPSIS 

ACTION To BE TAKEN 
TO ATTAIN REQUIREMENT 

Groundwater Massachusetts 
Groundwater 
Quality Standards 
[314 CMR 6.00] 

Applicable Massachusetts Groundwater 
Quality Standards designate 
and assign uses for which 
groundwater of the 
Commonwealth shall be 
maintained and protected 
and set forth water quality 
criteria necessary to 
maintain the designated 
uses. Groundirater at Fort 
Devens is classified as Class 
1. Groundwater assigned to 
this class are fresh 
groundwater designated as a 
source of potable water 
supply. 

Biodegradation of organic 
contaminants exceeding MMCLs 
is believed to be occurring under 
existing conditions. MMCLs will 
be used to evaluate the 
performance of this alternative 
through implementation of a 
long-term groundwater 
monitoring program. 

State Groundwater Massachusetts Relevant Groundwater monitoring is A long-term groundwater 
Regulatory Monitoring Hazardous Waste and required during and monitoring program is to be 
Authority Management 

Rules (MHWMR) 
Groundwater 
Protection; [310 
CMR 30.660
30.679] 

Appropriate following remedial actions. implemented to monitor the 
progress of remediation. 
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TABLE 11 

SYNOPSIS OF FEDERAL AND STATE ARARS FOR ALTERNATIVE 2B: 


INTRINSIC BIOREMEDIATION 

Aoe 43G - HISTORIC GAS STATION G/AAFES GAS STATION 


RECORD OF DECISION 
FORT DEVENS, MA 

AUTHORITY 
ACTION 
SPECIFIC REQUIREMENTS STATUS REQUIREMENT SYNOPSIS 

ACTION To BE TAKEN 
To ATTAIN REQUIREMENT 

Continued SVE 
Treatment 

Massachusetts Air 
Pollution Control 
Regulations [310 
CMR 6.00 - 7.00] 

Applicable SVE system must reduce 
VOCs in air effluent stream 
by at least 95% by weight. 

Emissions will be managed 
through engineering controls. 

Notes: 

CERCLA = Comprehensive Environmental Response, Compensation and Liability Act 
MCLs = Maximum Contaminant Levels 
MHWMR = Massachusetts Hazardous Waste Management Rules 
MMCLs = Massachusetts Maximum Contaminant Levels 
NPDWR = National Primary Drinking Water Standards 
SDWA = Safe Drinking Water Act 
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TABLE 12 

SYNOPSIS OF FEDERAL AND STATE ARARS FOR ALTERNATIVE 2: 


INTRINSIC BIOREMEDIATION 

AOC 43J - HISTORIC GA..~ STATION J 


RECORD OF DECISION 

FORT DEVENS, MA 


AUTHORI1Y 
LOCATION 
SPECIFIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION TO BE TAKEN 
TO ATTAIN REQUIREMENT 

Federal 
Regulatory 
Authority 

No location-specific 
ARARs will be 
triggered. 

State 
Regulatory 
Authority 

No location-specific 
ARARs will be 
triggered. 
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TABLE 12 

SYNOPSIS OF FEDERAL AND STATE ARARS FOR ALTERNATIVE 2: 


INTRINSIC BIOREMEDIATION 

AOC 43J - HISTORIC GAS STATION J 


RECORD OF DECISION 
FORT DEVENS, MA 

AUTHORITY 
CHEMICAL 
SPECIFIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION TO BE TAKEN 
TO ATTAIN REQUIREMENT 

Federal 
Regulatory 
Authority 

Groundwater 
(Also 
applicable as 
an Action 
Specific 
ARAR) 

SDWA, National Primary 
Drinking Water Standards, 
MCLs [40 CFR Parts 
141.11 - 141.16 and 141.50 
- 141.52) 

Relevant and 
Appropriate 

The NPDWR establishes MCLs 
for several common organic and 
inorganic contaminants. MCLs 
specify the maximum permissible 
concentrations of contaminants in 
public drinking water supplies. 
MCLs are federally enforceable 
standards based in part on the 
availability and cost of treatment 
techniques. 

Biodegradation of organic 
contaminants exceeding MCLs is 
believed to be occurring under 
existing conditions. MCLs will 
be used to evaluate the 
performance of this alternative 
through implementation of a 
long-term groundwater 
monitoring program will achieve 
MCLs at completion of remedy. 

Federal 
Regulatory 
Authority 

Groundwater USEPA Reference Dose TBC 
: 

Federal 
Regulatory 
Authority 

Groundwater USEPA HAs/TBC TBC 
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TABLE 12 

SYNOPSIS OF FEDERAL AND STATE ARARS FOR ALTERNATIVE 2: 


INTRINSIC BIOREMEDIATION 

AOC 43J - HISTORIC GAS STATION J 


RECORD OF DECISION 
FORT DEVENS, MA 

AUTHORllY 
CHEMICAL 
SPECIFIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

ACTION TO BE TAKEN 
TO ATTAIN REQUIREMENT 

State Groundwater Massachusetts Drinking Relevant and The Massachusetts Drinking Biodegradation of organic 
Regulatory (Also Water Standards and Appropriate Water Standards and Guidelines contaminants exceeding MMCLs 
Authority applicable as 

an Action 
Specific 
ARAR) 

Guidelines [310 CMR 
22.0). 

list MMCLs which apply to water 
delivered to any user of a public 
water supply system as defined in 
310 CMR 22.00. Private 
residential wells are not subject to 
the requirements of 310 CMR 
22.00; however, the standards are 
often used to evaluate private 
residential cO'!tamination 
especially in CERCLA activities. 

is believed to be occurring under 
existing conditions. MMCLs will 
be used to evaluate the 
performance of this alternative 
through implementation of a 
long-term groundwater 
monitoring program. 
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(continued) 

TABLE 12 

SYNOPSIS OF FEDERAL AND STATE ARARS FOR ALTERNATIVE 2: 


INTRINSIC BIOREMEDIATION 

AOC 43J - HISTORIC GAS STATION J 


RECORD OF DECISION 

FORT DEVENS, MA 


AUTHORllY 
ACTION 

SPECIFIC REQUIREMENTS STATUS REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN 

TO ATTAIN REQUIREMENT 

Federal 
Regulatory 
Authority 

RCRA Subtitle C 
Subpart F 

Relevant and 
Appropriate 

Groundwater protection 
standards. 

Groundwater Massachusetts 
Groundwater 
Quality Standards 
[314 CMR 6.00] 

Applicable Massachusetts Groundwater 
Quality Standards designate and 
assign uses for JNhicfi 
groundwater of the 
Commonwealth shall be 
maintained and protected and 
set forth water quality criteria 
necessary to maintain the 
designated uses. Groundwater 
at Fort Devens is classified as 
Class 1. Groundwater assigned 
to this class are fresh 
groundwater designated as a 
source of potable water supply. 

Biodegradation of organic 
contaminants exceeding MMCLs is 
believed to be occurring under 
existing conditions. MMCLs will 
be used to evaluate the 
performance of this alternalive 
through implementation of a long-
term groundwaler monitoring 
program. 
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(continued) 

TABLE 12 

SYNOPSIS OF FEDERAL AND STATE ARARS FOR ALTERNATIVE 2: 


INTRINSIC BIOREMEDIATION 

AOC 43J - HISTORIC GAS STATION J 


RECORD OF DECISION 

FORT DEVENS, MA 


AUTHORITY 
ACTION 

SPECIFIC REQUIREMENTS STATUS REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN 

TO ATTAIN REQUIREMENT 

State 
Regulatory 
Authority 

Groundwater 
Monitoring 

Massachusetts 
Hazardous Waste 
Management Rules 
(MHWMR) 
Groundwater 
Protection; [310 
CMR 30.660-30.679] 

Relevant and 
Appropriate 

Groundwater monitoring is 
required during and following 
remedial actions. 

: 

A long-term groundwater 
monitoring program is to be 
implemented to monitor the 
progress of remediation. 

Notas: 

CERClA = Comprehensive Environmental Response, Compensation and Liability Act 
MCLs = Maximum Contaminant Levels 
MIIWMR = Massachusetts Hazardous Waste Management Rules 

MMCLs = Massachusetts Maximum Contaminant Levels 
NPDWR = National Primary Drinking Water Standards 
SDWA = Safe Drinking Water Act 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
South entrance to newly built commercial property for Bristol-Myers Squibb. 

May 2010 
View of the Bristol-Myers Squibb building, from the east, along Queenstown Road. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
View of the undeveloped portion of AOC 43J, adjacent to the southwest from Bristol-Myers Squibb building. 

May 2010 
Well XJM-94-08X, adjacent to fencing surrounding undeveloped area. 
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AOC 43G and AOC 43J 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
Looking south toward undeveloped portion of the property. 

May 2010 
Looking northeast toward undeveloped area. Bristol-Myers Squibb building is noted in the background. 
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AOC43GJ_photolog.cdr 
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AOC 43G and AOC 43J 

Photograph Log 

2010 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
View of well XGM-94-03X, downgradient to the southeast from source area (former gas station). 

May 2010 
View of well XGM-94-07X, downgradient to the east from source area. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
View of well XGM-94-10X, located southwest from source area. 

May 2010 
Flush-mounted wells located in paved areas at AOC 43G. 
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APPENDIX E
 

SOUTH POST IMPACT AREA 

(AOCS 25, 26, 27, AND 41) (GROUNDWATER)
 



 

 
 

GROUNDWATER ANALYTICAL RESULTS
 
(2005-2009)
 



 

   
 

 
 

   
 

    
 

   
 

   
 

   
 

   
   
    
   

   
 

   
   
   

    
 

   
 

   
 

   
  

 
   

 
  

  
   
  
  

 
 

 
   
    
    

   
 

  
 

KEY FOR TABLES
 

General Terms 

AOC Area of Contamination 

CMR Code of Massachusetts Regulations 

E&E Ecology & Environment, Inc. 

HLA Harding Lawson Associates 

LTMP long-term monitoring plan 

MCP Massachusetts Contingency Plan 
µg/L Micrograms per liter 
mg/L Milligrams per liter 
µS/cm Microsiemens per centimeter 
mV Millivolts 

NA Not analyzed/available 
NC Not collected 
NS No standard established 
NTU Nephelometric turbidity units 

ORP Oxidation-reduction potential 

ROD Record of Decision 

SPIA South Post Impact Area 
SW(number)	 Analytical method from the SW-846 method series (EPA, 2005) 

VOC	 volatile organic compounds 

Result Indicators (Laboratory Results Only) 

Indicates a detected result above a background level. Bold Text 
Indicates a detected result above the associated site cleanup goal or GW-1 Standard. Bold Text 
Indicates a detected result above GW-3 Standard. Bold Text 

Data Qualifiers 

J	 Estimated detection 
U	 Not detected (at associated reporting limit) 
UJ	 Not detected; reporting limit is an estimate 
R	 Rejected due to serious deficiencies in associated QC.  The presence or 

absence of the analyte cannot be verified. 
EJ	 Detected result reported at a concentration above the calibrated range of 

the instrument and is considered an estimate. 
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2005 Groundwater Analytical Results 
 
    SPIA Area of Contamination 26 
              November 2005 

Method Analyte Units 
Groundwater 
Standard 1 

Baseline 
Comparison 

Values 2,3 
26M-92-02X 26M-92-03X 26M-92-04X 

26M-92-04X 
Duplicate 

26M-97-08X 
26M-97-08X 

Duplicate 

Explosives - SW8330 1,3,5-Trinitrobenzene μg/L 500 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 1,3-Dinitrobenzene μg/L 1,000 1 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 2,4,6-Trinitrotoluene μg/L 1,000 2 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 2,4-Dinitrotoluene μg/L 30 30 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 2,6-Dinitrotoluene μg/L 1,000 NS 0.25 U 0.25 U 1.4 1.4 0.25 U 0.25 U 
Explosives - SW8330 2-Amino-4,6-dinitrotoluene μg/L NS NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 2-Nitrotoluene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 3-Nitrotoluene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 4-Amino-2,6-dinitrotoluene μg/L NS NS 0.25 U 0.25 U 0.73 0.71 0.25 U 0.25 U 
Explosives - SW8330 4-Nitrotoluene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 HMX μg/L 200 4 400 0.25 U 1.1 44 43 15 14 
Explosives - SW8330 Tetryl μg/L 1,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 Nitrobenzene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 RDX μg/L 0.8 4 2 0.25 U 17 210 210 41 40 
Metals - SW6010B Aluminum, total μg/L NS 6,870 2,470 54.6 U 54.6 U 54.6 U 224 NA 
Metals - SW6010B Antimony, total μg/L 6 3.03 12.6 U 12.6 U 12.6 U 12.6 U 12.6 U NA 
Metals - SW6010B Arsenic, total μg/L 10 10.5 9.4 B 5.2 U 5.2 U 5.2 U 5.2 U NA 
Metals - SW6010B Barium, total μg/L 2,000 39.6 15.3 U 15.3 U 15.3 U 15.3 U 15.3 U NA 
Metals - SW6010B Beryllium, total μg/L 4 5 0.20 U 0.20 U 0.27 B 0.20 U 0.66 B NA 
Metals - SW6010B Cadmium, total μg/L 4 4.01 0.60 U 0.60 U 0.60 U 0.60 U 1.4 B NA 
Metals - SW6010B Calcium, total μg/L NS 14,700 2,830 B 3,510 B 8,320 8,400 2,960 B NA 
Metals - SW6010B Chromium, total μg/L 100 14.7 42.1 1.5 U 1.5 U 1.5 U 3.2 B NA 
Metals - SW6010B Cobalt, total μg/L 5,000 25 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U NA 
Metals - SW6010B Copper, total μg/L 10,000 8.09 10.3 B 3.1 U 3.1 U 3.1 U 9.3 B NA 
Metals - SW6010B Iron, total μg/L NS 9,100 2,830 84.3 U 84.3 U 84.3 U 221 NA 
Metals - SW6010B Lead, total μg/L 15 4.25 3.3 B 2.9 U 2.9 U 2.9 U 2.9 U NA 
Metals - SW6010B Magnesium, total μg/L NS 3,480 1,470 B 406 U 1,020 B 1,020 B 406 U NA 
Metals - SW6010B Manganese, total μg/L NS 291 34.2 4.0 B 19.2 18.3 7.5 B NA 
Mercury - SW7470A Mercury, total μg/L 2 0.243 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 
Metals - SW6010B Nickel, total μg/L 100 34.3 28.9 B 4.5 U 4.5 U 4.5 U 4.5 U NA 
Metals - SW6010B Potassium, total μg/L NS 2,370 926 B 1,000 B 987 B 1,030 B 736 B NA 
Metals - SW6010B Selenium, total μg/L 50 3.02 4.0 U 4.0 U 5.7 B 4.0 U 4.0 U NA 
Metals - SW6010B Silver, total μg/L 7 4.6 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U NA 
Metals - SW6010B Sodium, total μg/L NS 10,800 3,610 B 1,520 B 3,020 B 2,850 B 1,540 B NA 
Metals - SW6010B Thallium, total μg/L 2 6.99 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U NA 
Metals - SW6010B Vanadium, total μg/L 30 11 4.8 U 4.8 U 4.8 U 4.8 U 4.8 U NA 
Metals - SW6010B Zinc, total μg/L 900 21.1 16.8 B 3.7 B 5.7 B 4.4 B 6.0 B NA 
Field Parameter Dissolved oxygen mg/L NS NS 7.1 11.3 9.2 9.2 10.5 10.5 
Field Parameter ORP mV NS NS 353 326 -208 -208 -236 -236 
Field Parameter pH Standard units NS NS 5.7 5.5 5.5 5.5 5.5 5.5 
Field Parameter Specific conductance µS/cm NS NS 42 41 80 80 34 34 
Field Parameter Turbidity NTU NS NS 30.8 0.3 1.0 1.0 5.2 5.2 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless otherwise indicated.
 
2 Baseline comparison values for metals  from HLA, 2000
 
3 Baseline comparison values for explosives are from E&E, 1994.
 
4 Proposed amended limit from Public Hearing Draft, 310 CMR 40, MCP, 20 September 2004.
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2005 Groundwater Analytical Results 
 
    SPIA Area of Contamination 26 
              November 2005 

Method Analyte Units 
Groundwater 

Standard 1 

Baseline Comparison 

Values 2,3 27M-92-01X 27M-93-05X 27M-93-06X 27M-93-08X 

Explosives - SW8330 1,3,5-Trinitrobenzene μg/L 500 NS 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 1,3-Dinitrobenzene μg/L 1,000 1 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 2,4,6-Trinitrotoluene μg/L 1,000 2 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 2,4-Dinitrotoluene μg/L 30 30 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 2,6-Dinitrotoluene μg/L 1,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 2-Amino-4,6-dinitrotoluene μg/L NS NS 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 2-Nitrotoluene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 3-Nitrotoluene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 4-Amino-2,6-dinitrotoluene μg/L NS NS 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 4-Nitrotoluene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 HMX μg/L 200 4 400 0.25 U 0.25 U 0.37 0.25 U 
Explosives - SW8330 Tetryl μg/L 1,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 Nitrobenzene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 
Explosives - SW8330 RDX μg/L 0.8 4 2 0.25 U 0.48 1.5 0.25 U 
Metals - SW6010B Aluminum, total μg/L NS 6,870 405 380 58.8 B 54.6 U 
Metals - SW6010B Antimony, total μg/L 6 3.03 12.6 U 12.6 U 12.6 U 12.6 U 
Metals - SW6010B Arsenic, total μg/L 10 10.5 5.2 U 5.2 U 5.2 U 5.2 U 
Metals - SW6010B Barium, total μg/L 2,000 39.6 15.3 U 15.3 U 15.3 U 15.3 U 
Metals - SW6010B Beryllium, total μg/L 4 5 0.20 U 0.20 U 0.20 U 0.20 U 
Metals - SW6010B Cadmium, total μg/L 4 4.01 0.60 U 0.60 U 0.60 U 0.60 U 
Metals - SW6010B Calcium, total μg/L NS 14,700 4,830 B 4,700 B 3,920 B 6,290 
Metals - SW6010B Chromium, total μg/L 100 14.7 4.6 B 1.5 U 1.5 U 1.5 U 
Metals - SW6010B Cobalt, total μg/L 5,000 25 4.0 U 4.0 U 4.0 U 4.0 U 
Metals - SW6010B Copper, total μg/L 10,000 8.09 3.1 U 3.1 U 4.7 B 5.1 B 
Metals - SW6010B Iron, total μg/L NS 9,100 365 383 84.3 U 84.3 U 
Metals - SW6010B Lead, total μg/L 15 4.25 2.9 U 2.9 U 2.9 U 2.9 U 
Metals - SW6010B Magnesium, total μg/L NS 3,480 467 B 1,650 B 993 B 1,400 B 
Metals - SW6010B Manganese, total μg/L NS 291 7.8 B 11.2 B 3.7 B 8.8 B 
Mercury - SW7470A Mercury, total μg/L 2 0.243 0.10 U 0.10 U 0.10 U 0.10 U 
Metals - SW6010B Nickel, total μg/L 100 34.3 4.5 U 4.5 U 4.5 U 4.5 U 
Metals - SW6010B Potassium, total μg/L NS 2,370 965 B 1,040 B 787 B 1,840 B 
Metals - SW6010B Selenium, total μg/L 50 3.02 4.0 U 4.0 U 4.0 U 4.0 U 
Metals - SW6010B Silver, total μg/L 7 4.6 1.9 U 1.9 U 1.9 U 1.9 U 
Metals - SW6010B Sodium, total μg/L NS 10,800 8,320 3,780 B 1,870 B 4,160 B 
Metals - SW6010B Thallium, total μg/L 2 6.99 2.4 U 2.4 U 2.4 U 2.4 U 
Metals - SW6010B Vanadium, total μg/L 30 11 4.8 U 4.8 U 4.8 U 4.8 U 
Metals - SW6010B Zinc, total μg/L 900 21.1 6.5 B 6.2 B 6.8 B 4.8 B 
Field Parameter Dissolved oxygen mg/L NS NS 7.5 7.29 11.15 9.28 
Field Parameter ORP mV NS NS -133 475.1 328 235.2 
Field Parameter pH Standard units NS NS 6.0 6.88 5.98 5.94 
Field Parameter Specific conductance µS/cm NS NS 71 62 45 73 
Field Parameter Turbidity NTU NS NS 4.5 10.4 2.14 0.9 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless otherwise indicated.
 
2 Baseline comparison values for metals  from HLA, 2000
 
3 Baseline comparison values for explosives are from E & E, 1994.
 
4 Proposed amended limit from Public Hearing Draft, 310 CMR 40, MCP, 20 September 2004.
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2005 Groundwater Analytical Results 
 
    SPIA Area of Contamination 26 
              November 2005 

Method Analyte Units 
Groundwater 

Standard 1 

Baseline 
Comparison 

Values 2 

41M-93-04X 41M-94-09A 41M-94-09B 41M-94-11X 41M-94-12X 41M-94-13X 41M-94-14X 
41M-94-14X 

Duplicate 

VOCs - SW8260B 1,1,2-Trichloroethane μg/L 5 NS 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B cis-1,2-Dichloroethene μg/L 70 NS 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Carbon tetrachloride μg/L 2 NS 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Carbon disulfide μg/L 1,000 NS 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Tetrachloroethene μg/L 5 NS 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B trans-1,2-Dichloroethene μg/L 90 NS 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Trichloroethene μg/L 5 NS 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

VOCs - SW8260B Toluene μg/L 1,000 NS 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
VOCs - SW8260B Vinyl chloride μg/L 2 NS 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Explosives - SW8330 1,3,5-Trinitrobenzene μg/L 500 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 1,3-Dinitrobenzene μg/L 1,000 1 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 2,4,6-Trinitrotoluene μg/L 1,000 2 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 2,4-Dinitrotoluene μg/L 30 30 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 2,6-Dinitrotoluene μg/L 1,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 2-Amino-4,6-dinitrotoluene μg/L NS NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 2-Nitrotoluene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 3-Nitrotoluene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 4-Amino-2,6-dinitrotoluene μg/L NS NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 4-Nitrotoluene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 HMX μg/L 200 3 400 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 Tetryl μg/L 1,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 Nitrobenzene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 

Explosives - SW8330 RDX μg/L 0.8 3 2 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 
Field Parameter Dissolved oxygen mg/L NS NS 0.9 11.5 11.2 5.2 3.4 5.2 6.9 6.9 
Field Parameter ORP mV NS NS 315 205 359 -73 270 199 -168 -168 
Field Parameter pH Standard units NS NS 5.5 5.9 6.1 7.1 7.3 6.2 5.6 5.6 
Field Parameter Specific conductance µS/cm NS NS 57 42 35 51 119 66 44 44 
Field Parameter Turbidity NTU NS NS 2.1 0.7 0.5 18.9 2.6 165 0.2 0.2 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless otherwise indicated. 
2 Baseline comparison values for explosives are from E&E, 1994. 
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2005 Groundwater Analytical Results 
 
    SPIA Area of Contamination 26 
              November 2005 

Method Analyte Units 
Groundwater 

Standard 1 
Baseline Comparison 

Values 2,3 D - 1 SPM-93-06X SPM-93-08X SPM-93-10X SPM-93-12X SPM-93-16X 
SPM-93-16X 

Duplicate 
SPM-97-23X SPM-97-24X 

Explosives - SW8330 1,3,5-Trinitrobenzene μg/L 500 NS NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 1,3-Dinitrobenzene μg/L 1,000 1 NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 2,4,6-Trinitrotoluene μg/L 1,000 2 NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 2,4-Dinitrotoluene μg/L 30 30 NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 2,6-Dinitrotoluene μg/L 1,000 NS NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 2-Amino-4,6-dinitrotoluene μg/L NS NS NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 2-Nitrotoluene μg/L 5,000 NS NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 3-Nitrotoluene μg/L 5,000 NS NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 4-Amino-2,6-dinitrotoluene μg/L NS NS NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 4-Nitrotoluene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 HMX μg/L 200 2 400 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 Tetryl μg/L 1,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 Nitrobenzene μg/L 5,000 NS 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Explosives - SW8330 RDX μg/L 0.8 2 2 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
Metals - SW6010B Aluminum, total μg/L NS 6,870 NA 583 65.3 U 65.3 U 54.6 U 65.3 U NA 119 B 65.3 U 
Metals - SW6010B Antimony, total μg/L 6 3.03 NA 12.6 U 12.6 U 12.6 U 12.6 U 13.8 B NA 12.6 U 12.6 U 
Metals - SW6010B Arsenic, total μg/L 10 10.5 NA 35.2 5.2 U 13.2 5.2 U 5.5 B NA 5.2 U 7.9 B 
Metals - SW6010B Barium, total μg/L 2,000 39.6 NA 49.0 B 15.3 U 15.3 U 15.3 U 15.3 U NA 15.3 U 15.3 U 
Metals - SW6010B Beryllium, total μg/L 4 5 NA 0.20 U 0.55 B 0.20 U 0.20 U 0.20 U NA 0.73 B 0.20 U 
Metals - SW6010B Cadmium, total μg/L 4 4.01 NA 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U NA 0.60 U 0.60 U 
Metals - SW6010B Calcium, total μg/L NS 14,700 NA 41,600 2,800 B 3,250 B 6,580 2,560 B NA 4,500 B 9,760 
Metals - SW6010B Chromium, total μg/L 100 14.7 NA 3.9 B 2.4 B 4.1 B 3.2 B 1.5 U NA 1.5 U 1.5 U 
Metals - SW6010B Cobalt, total μg/L 5,000 25 NA 4.0 U 4.0 U 4.0 U 4.7 B 4.0 U NA 4.0 U 4.0 U 
Metals - SW6010B Copper, total μg/L 10,000 8.09 NA 4.0 B 3.1 U 4.3 B 3.1 U 4.6 B NA 9.1 B 3.1 U 
Metals - SW6010B Iron, total μg/L NS 9,100 NA 94.4 B 84.3 U 139 B 84.3 U 84.3 U NA 212 84.3 U 
Metals - SW6010B Lead, total μg/L 15 4.25 NA 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U NA 2.9 U 2.9 U 
Metals - SW6010B Magnesium, total μg/L NS 3,480 NA 406 U 406 U 937 B 2,200 B 680 B NA 1,030 B 4,040 B 
Metals - SW6010B Manganese, total μg/L NS 291 NA 26.6 1.9 U 3.5 B 4.8 B 1.9 U NA 79.3 1.9 U 
Mercury - SW7470A Mercury, total μg/L 2 0.243 NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 
Metals - SW6010B Nickel, total μg/L 100 34.3 NA 4.5 U 4.5 U 4.5 U 4.5 U 4.5 U NA 4.5 U 4.5 U 
Metals - SW6010B Potassium, total μg/L NS 2,370 NA 6,060 660 U 660 U 1270 B 660 U NA 697 B 1,200 B 
Metals - SW6010B Selenium, total μg/L 50 3.02 NA 4.0 U 4.0 U 4.0 U 6.6 J 4.0 U NA 4.0 U 4.0 U 
Metals - SW6010B Silver, total μg/L 7 4.6 NA 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U U NA 1.9 U 1.9 U 
Metals - SW6010B Sodium, total μg/L NS 10,800 NA 6,600 1,650 B 1,830 B 4,700 B 2,070 B NA 2,970 B 2,530 B 
Metals - SW6010B Thallium, total μg/L 2 6.99 NA 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U NA 2.4 U 2.4 U 
Metals - SW6010B Vanadium, total μg/L 30 11 NA 4.8 U 4.8 U 4.8 U 4.8 U 4.8 U NA 4.8 U 4.8 U 
Metals - SW6010B Zinc, total μg/L 900 21.1 NA 8.7 B 4.2 B 7.7 B 10.5 B 4.6 B NA 4.8 B 4.0 B 
Perchlorate - SW8321A Perchlorate μg/L 2 5 NS 0.098 J 0.20 U 0.20 U 0.10 J 0.27 0.41 0.41 0.12 J 0.066 J 
Field Parameter Dissolved oxygen mg/L NS NS NA 1.92 11 10.96 4.29 12.21 12.21 10.6 4.26 
Field Parameter ORP mV NS NS NA 95.3 204.3 438.8 -241.8 -233.4 -233.4 378.5 138.7 
Field Parameter pH Standard units NS NS NA 10.77 6.57 6.85 6.54 6.39 6.39 6.16 7.55 
Field Parameter Specific conductance µS/cm NS NS NA 157 36 39 79 33 33 54 96 
Field Parameter Turbidity NTU NS NS NA 0.75 0.55 1.88 0.88 0.85 0.85 0.36 0.52 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless otherwise indicated.
 
2 Baseline comparison values for metals from HLA, 2000.
 
3 Baseline comparison values for explosives are from E&E, 1994.
 
4 Proposed amended limit from Public Hearing Draft, 310 CMR 40, MCP, 20 September 2004.
 
5 From final changes to the MCP-310 CMR 40.0000, July 28, 2006.
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2006 Groundwater Analytical Results

SPIA Area of Contamination 26
 
October 2006
 

Method Analyte Units 
Groundwater 

Standard1 

Baseline 
Comparison 

Values2,3 
26M-92-02X 26M-92-03X 

26M-92-03X 
Duplicate 

26M-92-04X 
26M-92-04X 

Duplicate 
26M-97-08X 

26M-97-08X 
Duplicate 26WP-06-015 

Perchlorate - 332.0 Perchlorate µg/L 2 NS NA NA NA 2.27 2.28 NA NA 3.05 
Explosives - 8330 1,3,5-Trinitrobenzene µg/L 500 NS 0.275 U 0.272 U 0.269 U 0.272 U 0.278 U 0.263 U 0.269 U NC 
Explosives - 8330 1,3-Dinitrobenzene µg/L 1,000 1 0.275 U 0.272 U 0.269 U 0.272 U 0.278 U 0.263 U 0.269 U NC 
Explosives - 8330 2,4,6-Trinitrotoluene µg/L 1,000 2 0.275 U 0.272 U 0.269 U 0.272 U 0.278 U 0.263 U 0.269 U NC 
Explosives - 8330 2,4-Dinitrotoluene µg/L 30 30 0.275 U 0.272 U 0.269 U 0.272 U 0.278 U 0.263 U 0.269 U NC 
Explosives - 8330 2,6-Dinitrotoluene µg/L 1,000 NS 0.275 U 0.272 U 0.269 U 1.96 2.02 0.263 U 0.269 U NC 
Explosives - 8330 2-Amino-4,6-dinitrotoluene µg/L NS NS 0.275 U 0.272 U 0.269 U 0.272 U 0.278 U 0.263 U 0.269 U NC 
Explosives - 8330 2-Nitrotoluene µg/L 5,000 NS 0.275 U 0.272 U 0.269 U 0.272 U 0.278 U 0.263 U 0.269 U NC 
Explosives - 8330 3-Nitrotoluene µg/L 5,000 NS 0.275 U 0.272 U 0.269 U 0.272 U 0.278 U 0.263 U 0.269 U NC 
Explosives - 8330 4-Amino-2,6-dinitrotoluene µg/L NS NS 0.275 U 0.272 U 0.269 U 0.657 0.673 0.263 U 0.269 U NC 
Explosives - 8330 4-Nitrotoluene µg/L 5,000 NS 0.275 U 0.272 U 0.269 U 0.272 U 0.278 U 0.263 U 0.269 U NC 
Explosives - 8330 RDX µg/L 0.84 2 0.169 J 7.79 8.06 196 201 45.1 44 NC 
Explosives - 8330 Tetryl µg/L 1,000 NS 0.275 U 0.272 U 0.269 U 0.272 U 0.278 U 0.263 U 0.269 U NC 
Explosives - 8330 Nitrobenzene µg/L 5,000 NS 0.275 U 0.272 U 0.269 U 0.272 U 0.278 U 0.263 U 0.269 U NC 
Explosives - 8330 HMX µg/L 2004 400 0.275 U 2.66 2.79 32.4 32.9 9.84 10 NC 
Metals - 6010B Aluminum µg/L NS 6,870 280 U 100 U 100 U 100 U 100 U 100 U 100 U NC 
Metals - 6010B Antimony µg/L 6 3.03 50 U 50 U 50 U 50 U 50 U 50 U 50 U NC 
Metals - 6010B Arsenic µg/L 10 10.5 7 5 U 5 U 5 U 5 U 5 U 5 U NC 
Metals - 6010B Barium µg/L 2,000 39.6 2 J 7 J 7 J 9 J 9 J 7 J 7 J NC 
Metals - 6010B Beryllium µg/L 4 5 5 U 5 U 5 U 0.5 J 5 U 5 U 5 U NC 
Metals - 6010B Cadmium µg/L 4 4.01 5 U 5 U 5 U 5 U 5 U 5 U 5 U NC 
Metals - 6010B Calcium µg/L NS 14,700 2,400 2,500 2,400 7,800 7,900 2,700 2,700 NC 
Metals - 6010B Chromium µg/L 100 14.7 1 J 10 U 10 U 10 U 10 U 10 U 10 U NC 
Metals - 6010B Cobalt µg/L 5,000 25 20 U 20 U 20 U 20 U 20 U 20 U 20 U NC 
Metals - 6010B Copper µg/L 1,300 8.09 1 0 U 1 0 U 1 0 U 1 0 U 1 0 U 1 0 U 1 0 U NC 
Metals - 6010B Iron µg/L NS 9,100 370 50 U 50 U 50 U 50 U 44 J 35 J NC 
Metals - 6010B Lead µg/L 15 4.25 10 U 10 U 10 U 10 U 10 U 10 U 10 U NC 
Metals - 6010B Magnesium µg/L NS 3,480 1,000 310 300 860 860 270 270 NC 
Metals - 6010B Manganese µg/L NS 291 6 J 10 U 10 U 10 U 10 U 10 U 10 U NC 
Mercury - 7470A Mercury µg/L 2 0.243 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NC 
Metals - 6010B Nickel µg/L 100 34.3 2.7 J 25 U 25 U 25 U 25 U 25 U 25 U NC 
Metals - 6010B Potassium µg/L NS 2,370 260 J 540 J 550 J 670 J 640 J 190 J 370 J NC 
Metals - 6010B Selenium µg/L 50 3.02 5 U 5 U 5 U 5 U 5 U 5 U 5 U NC 
Metals - 6010B Silver µg/L 7 4.6 7 U 7 U 7 U 7 U 7 U 7 U 7 U NC 
Metals - 6010B Sodium µg/L NS 10,800 2,600 960 J 1,000 J 2,200 2,200 1,000 J 1,000 J NC 
Metals - 6010B Thallium µg/L 2 6.99 20 U 20 U 20 U 20 U 20 U 20 U 20 U NC 
Metals - 6010B Vanadium µg/L 30 11 10 U 10 U 10 U 10 U 10 U 10 U 10 U NC 
Metals - 6010B Zinc µg/L 900 21.1 50 U 50 U 50 U 50 U 50 U 50 U 50 U NC 
Field Parameter Dissolved Oxygen mg/L NS NS 4.3 9.05 NA 7.87 NA 9 NA 4.09 
Field Parameter ORP mV NS NS 28.9 334.1 NA 348 NA 258.1 NA 107.8 
Field Parameter pH Standard units NS NS 6.13 5.88 NA 5.68 NA 6.48 NA 5.78 
Field Parameter Specific Conductance µS/cm NS NS 38 29 NA 75 NA 30 NA 68 
Field Parameter Turbidity NTU NS NS 5.2 0.08 NA 0.2 NA 0.66 NA 3.15 
Notes:
 
1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless otherwise indicated.
 
2 Baseline comparison values for metals are background levels from HLA, 2000
 
3 Baseline comparison values for explosives are from E&E, 1994.
 
4 Proposed amended limit from Public Hearing Draft, 310 CMR 40, MCP, 20 September 2004.
 
5 Well point 26WP-06-01 was sampled for perchlorate only in 2006. The draft LTMP (HGL,2007) inadvertently included explosives and metals as sample methods for this location.
 
All general terms, laboratory indicators and data qulaifiers are defined on the Key for Tables found at the beginning of this section.
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2006 Groundwater Analytical Results

SPIA Area of Contamination 27
 
October 2006
 

Method Analyte Units 
Groundwater 

Standard1 

Baseline 
Comparison 

Values2,3 
27M-92-01X 27M-93-05X 27M-93-06X 27M-93-08X 

Explosives - 8330 1,3,5-Trinitrobenzene µg/L 500 NS 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 1,3-Dinitrobenzene µg/L 1,000 1 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 2,4,6-Trinitrotoluene µg/L 1,000 2 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 2,4-Dinitrotoluene µg/L 30 30 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 2,6-Dinitrotoluene µg/L 1,000 NS 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 2-Amino-4,6-dinitrotoluene µg/L NS NS 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 2-Nitrotoluene µg/L 5,000 NS 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 3-Nitrotoluene µg/L 5,000 NS 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 4-Amino-2,6-dinitrotoluene µg/L NS NS 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 4-Nitrotoluene µg/L 5,000 NS 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 RDX µg/L 0.84 2 0.269 U 0.269 U 3.38 0.263 U 
Explosives - 8330 Tetryl µg/L 1,000 NS 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 Nitrobenzene µg/L 5,000 NS 0.269 U 0.269 U 0.263 U 0.263 U 
Explosives - 8330 HMX µg/L 2004 400 0.269 U 0.269 U 0.768 0.263 U 
Metals - 6010B Aluminum µg/L NS 6,870 450 840 160 U 100 U 
Metals - 6010B Antimony µg/L 6 3.03 50 U 50 U 50 U 50 U 
Metals - 6010B Arsenic µg/L 10 10.5 3 J 7 2.8 J 5 U 
Metals - 6010B Barium µg/L 2,000 39.6 5 J 9 J 2 J 3 J 
Metals - 6010B Beryllium µg/L 4 5 5 U 5 U 5 U 5 U 
Metals - 6010B Cadmium µg/L 4 4.01 5 U 5 U 5 U 5 U 
Metals - 6010B Calcium µg/L NS 14,700 6,500 14,000 4,000 6,100 
Metals - 6010B Chromium µg/L 100 14.7 1 J 2 J 1 J 1 J 
Metals - 6010B Cobalt µg/L 5,000 25 20 U 3 J 20 U 20 U 
Metals - 6010B Copper µg/L 1,300 8.09 10 U 6 J 10 U 10 U 
Metals - 6010B Iron µg/L NS 9,100 420 740 170 38 J 
Metals - 6010B Lead µg/L 15 4.25 10 U 2.1 J 3.2 J 10 U 
Metals - 6010B Magnesium µg/L NS 3,480 630 1,600 1,100 1,500 
Metals - 6010B Manganese µg/L NS 291 10 20 6 J 10 
Mercury - 7470A Mercury µg/L 2 0.243 0.2 U 0.2 U 0.2 U 0.2 U 
Metals - 6010B Nickel µg/L 100 34.3 1.8 J 1.7 J 25 U 25 U 
Metals - 6010B Potassium µg/L NS 2,370 790 J 2,000 J 390 J 1,200 J 
Metals - 6010B Selenium µg/L 50 3.02 5 U 5 U 5 U 5 U 
Metals - 6010B Silver µg/L 7 4.6 7 U 7 U 7 U 7 U 
Metals - 6010B Sodium µg/L NS 10,800 6,400 5,400 1,900 J 3,900 
Metals - 6010B Thallium µg/L 2 6.99 20 U 20 U 20 U 20 U 
Metals - 6010B Vanadium µg/L 30 11 1 J 4 J 10 U 10 U 
Metals - 6010B Zinc µg/L 900 21.1 50 U 13 J 50 U 50 U 
Field Parameter Dissolved Oxygen mg/L NS NS 5.13 21.8 10.62 7.68 
Field Parameter ORP mV NS NS 15.7 139.1 268.9 296 
Field Parameter pH Standard units NS NS 6 9.8 6.35 6.03 
Field Parameter Specific Conductance µS/cm NS NS 73 138 44 72 
Field Parameter Turbidity NTU NS NS 5.4 11.3 4.7 1.5 
Notes:
 
1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless otherwise indicated.
 
2 Baseline comparison values for metals are background levels from HLA, 2000.
 
3 Baseline comparison values for explosives are from E&E, 1994.
 
4 Proposed amended limit from Public Hearing Draft, 310 CMR 40, MCP, 20 September 2004.
 
All general terms, laboratory indicators and data qulaifiers are defined on the Key for Tables found at the beginning of this section.
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2006 Groundwater Analytical Results

SPIA Area of Contamination 41
 
October 2006
 

Method Analyte Units 
Groundwater 

Standard1 

Baseline 
Comparison 

Values2 
41M-93-04X 41M-94-09A 41M-94-09B 41M-94-11X 41M-94-12X 41M-94-13X 41M-94-14X 

41M-94-14X 
Duplicate 

VOCs - 8260B 1,1,2-Trichloroethane µg/L 5 NS 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B cis-1,2-Dichloroethene µg/L 70 NS 0.82 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Carbon tetrachloride µg/L 5 NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Carbon disulfide µg/L 1,000 NS 5 U 5 U 5 U 5 U 5 U 0.15 J 5 U 5 U 
VOCs - 8260B Tetrachloroethene µg/L 5 (ROD) NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B trans-1,2-Dichloroethene µg/L 100 NS 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B Trichloroethene µg/L 5 NS 9.1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.3 1.6 
VOCs - 8260B Toluene µg/L 1,000 NS 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B Vinyl chloride µg/L 2 NS 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Explosives - 8330 1,3,5-Trinitrobenzene µg/L 500 NS 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 1,3-Dinitrobenzene µg/L 1,000 1 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 2,4,6-Trinitrotoluene µg/L 1,000 2 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 2,4-Dinitrotoluene µg/L 30 30 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 2,6-Dinitrotoluene µg/L 1,000 NS 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 2-Amino-4,6-dinitrotoluene µg/L NS NS 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 2-Nitrotoluene µg/L 5,000 NS 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 3-Nitrotoluene µg/L 5,000 NS 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 4-Amino-2,6-dinitrotoluene µg/L NS NS 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 4-Nitrotoluene µg/L 5,000 NS 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 RDX µg/L 0.83 2 0.177 J 0.198 J 0.118 J 0.266 U 0.205 J 0.272 U 0.154 J 0.272 U 
Explosives - 8330 Tetryl µg/L 1,000 NS 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 Nitrobenzene µg/L 5,000 NS 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Explosives - 8330 HMX µg/L 2003 400 0.272 U 0.275 U 0.269 U 0.266 U 0.272 U 0.272 U 0.269 U 0.272 U 
Field Parameter Dissolved Oxygen mg/L NS NS 2 5.67 5.62 5.6 28.9 5.64 15.8 NA 
Field Parameter ORP mV NS NS 52 63.9 58.6 160.5 159.9 269.9 237.7 NA 
Field Parameter pH Standard units NS NS 5.41 6.12 6.18 7.04 7.23 6.27 5.69 NA 
Field Parameter Specific Conductance µS/cm NS NS 30 39 34 46 117 61 31 NA 
Field Parameter Turbidity NTU NS NS 0.29 0.28 0 3 2.22 2.4 12.5 NA 
Notes:
 
1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless otherwise indicated.
 
2 Baseline comparison values for explosives are from E&E, 1994.
 
3 Proposed amended limit from Public Hearing Draft, 310 CMR 40, MCP, 20 September 2004.

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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2006 Groundwater Analytical Results

SPIA South Post Monitoring Wells
 
October 2006
 

Method Analyte Units 
Groundwater 

Standard1 

Baseline 
Comparison 

Values2,3 

D-1 SPM-93-06X SPM-93-08X SPM-93-10X SPM-93-12X SPM-93-16X SPM-97-23X4 SPM-97-24X 

Explosives - 8330 1,3,5-Trinitrobenzene µg/L 500 NS 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 1,3-Dinitrobenzene µg/L 1,000 1 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 2,4,6-Trinitrotoluene µg/L 1,000 2 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 2,4-Dinitrotoluene µg/L 30 30 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 2,6-Dinitrotoluene µg/L 1,000 NS 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 2-Amino-4,6-dinitrotoluene µg/L NS NS 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 2-Nitrotoluene µg/L 5,000 NS 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 3-Nitrotoluene µg/L 5,000 NS 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 4-Amino-2,6-dinitrotoluene µg/L NS NS 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 4-Nitrotoluene µg/L 5,000 NS 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 RDX µg/L 0.85 2 0.176 J 0.281 U 0.168 J 0.278 U 0.312 U 0.272 U NC 0.101 J 
Explosives - 8330 Tetryl µg/L 1,000 NS 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 Nitrobenzene µg/L 5,000 NS 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Explosives - 8330 HMX µg/L 2005 400 0.266 U 0.281 U 0.263 U 0.278 U 0.312 U 0.272 U NC 0.275 U 
Metals - 6010B Aluminum µg/L NS 6,870 NA 260 U 25 J 100 160 100 U NC 55 J 
Metals - 6010B Antimony µg/L 6 3.03 NA 50 U 50 U 50 U 50 U 50 U NC 50 U 
Metals - 6010B Arsenic µg/L 10 10.5 NA 24 5 U 7 5 U 5 U NC 4.2 J 
Metals - 6010B Barium µg/L 2,000 39.6 NA 30 10 U 2 J 3 J 10 U NC 2 J 
Metals - 6010B Beryllium µg/L 4 5 NA 5 U 5 U 5 U 5 U 5 U NC 5 U 
Metals - 6010B Cadmium µg/L 4 4.01 NA 5 U 5 U 5 U 5 U 5 U NC 5 U 
Metals - 6010B Calcium µg/L NS 14,700 NA 17,000 2,600 3,100 6,400 2,300 NC 8,500 
Metals - 6010B Chromium µg/L 100 14.7 NA 10 U 1 J 3 J 3 J 10 U NC 1 J 
Metals - 6010B Cobalt µg/L 5,000 25 NA 20 U 20 U 20 U 20 U 2 U NC 20 U 
Metals - 6010B Copper µg/L 1,300 8.09 NA 10 U 10 U 10 U 10 U 10 U NC 10 U 
Metals - 6010B Iron µg/L NS 9,100 NA 50 U 50 U 160 200 18 J NC 120 
Metals - 6010B Lead µg/L 15 4.25 NA 10 U 10 U 10 U 10 U 10 U NC 10 U 
Metals - 6010B Magnesium µg/L NS 3,480 NA 300 350 880 2,200 62,000 NC 3,400 
Metals - 6010B Manganese µg/L 3,500 291 NA 10 U 6 J 4 J 10 1 J NC 30 
Mercury - 7470A Mercury µg/L 2 0.243 NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NC 0.2 U 
Metals - 6010B Nickel µg/L 100 34.3 NA 25 U 25 U 25 U 25 U 25 U NC 25 U 
Metals - 6010B Potassium µg/L NS 2,370 NA 6.2 566 J 650 J 72 J 200 J NC 854 J 
Metals - 6010B Selenium µg/L 50 3.02 NA 5 U 5 U 5 U 4 J 5 U NC 5 U 
Metals - 6010B Silver µg/L 7 4.6 NA 7 U 1.2 J 7 U 7 U 7 U NC 7 U 
Metals - 6010B Sodium µg/L NS 10,800 NA 6,400 2,630 2,400 4,500 1,800 J NC 2,720 
Metals - 6010B Thallium µg/L 2 6.99 NA 20 U 20 U 20 U 20 U 20 U NC 20 U 
Metals - 6010B Vanadium µg/L 30 11 NA 1 J 10 U 1 J 10 U 10 U NC 10 U 
Metals - 6010B Zinc µg/L 900 21.1 NA 50 U 50 U 50 U 25 J 50 U NC 50 U 
Field Parameter Dissolved Oxygen µg/L NS NS NA 0.55 10.15 11.96 2.61 5.59 NA 3.45 
Field Parameter ORP mV NS NS NA 140.7 230.4 209 19.3 59.6 NA -18.2 
Field Parameter pH Standard units NS NS NA 10.33 6.69 7.39 6.82 6.62 NA 7.56 
Field Parameter Specific Conductance µS/cm NS NS NA 148 28 33 66 25 NA 77 
Field Parameter Turbidity NTU NS NS NA 1.17 2.1 1.4 1.8 0.12 NA 0.2 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P) unless otherwise indicated.
 
2 Baseline comparison values for metals are background levels from HLA, 2000
 
3 Baseline comparison values for explosives are from E&E, 1994.
 
4 Samples were not collected from monitoring well SPM-97-23X because it was under water.
 
5 Proposed amended limit from Public Hearing Draft, 310 CMR 40, MCP, 20 September 2004.


 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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2007 Groundwater Analytical Results

SPIA Area of Contamination 26
 
October 2007
 

Method Analyte Units 

GW-1 
Groundwater 

Standard 

GW-3 
Groundwater 

Standard Background1 26M-92-02X Qual 26M-92-03X Qual 
26M-92-03X 

Duplicate Qual 26M-92-04X Qual 
26M-92-04X 

Duplicate Qual 26M-97-08X Qual 
26M-97-08X 

Duplicate Qual 26WP-06-01 Qual 
Perchlorate - 332.0 Perchlorate µg/L 2 1,000 NS NA NA NA 1.83 1.87 NA NA 5.59 
Explosives - 8330 1,3,5-Trinitrobenzene µg/L NS NS NS 0.215 U 0.215 U 0.215 U 0.222 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 1,3-Dinitrobenzene µg/L NS NS NS 0.215 U 0.215 U 0.215 U 0.222 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 2,4,6-Trinitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.215 U 0.222 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 2,4-Dinitrotoluene µg/L 30 50,000 NS 0.215 U 0.215 U 0.215 U 0.222 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 2,6-Dinitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.215 U 1.0 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 2-Amino-4,6-dinitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.215 U 0.222 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 2-Nitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.215 U 0.222 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 3-Nitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.215 U 0.222 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 4-Amino-2,6-dinitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.215 U 0.289 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 4-Nitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.215 U 0.222 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 RDX µg/L 12 50,000 NS 0.215 U 12.9 14.9 184 NA 44 43.6 349 J 
Explosives - 8330 Tetryl µg/L NS NS NS 0.215 U 0.215 U 0.215 U 0.222 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 Nitrobenzene µg/L NS NS NS 0.215 U 0.215 U 0.215 U 0.222 U NA 0.215 U 0.215 U 0.213 R 
Explosives - 8330 HMX µg/L 2002 50,000 NS 0.215 U 1.74 1.95 24.7 NA 11.8 11.8 43.3 J 
Metals - SW6010B Aluminum, Total µg/L NS NS 6,870 52 J 100 U 100 U 100 U NA 100 U 100 U 39 J 
Metals - SW6020A Antimony, Total3,4 µg/L 6 8,000 3.03 50.0 U 50.0 U 50.0 U 50.0 U NA 50.0 U 50.0 U 50.0 U 
Metals - SW6010B Arsenic, Total µg/L 10 900 10.5 7.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 
Metals - SW6010B Barium, Total µg/L 2,000 50,000 39.6 1.2 J 10.0 8.5 J 9.3 J NA 8 J 7.6 J 18 
Metals - SW6010B Beryllium, Total3 µg/L 4 200 5 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 0.6 J 
Metals - SW6010B Cadmium, Total4,5 µg/L 52 4 4.01 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 
Metals - SW6010B Calcium, Total µg/L NS NS 14,700 2,500 3,400 3,400 8,400 NA 3,300 3,300 9,000 
Metals - SW6010B Chromium, Total µg/L 100 300 14.7 10.0 U 10.0 U 10.0 U 10.0 U NA 10.0 U 10.0 U 2 J 
Metals - SW6010B Cobalt, Total µg/L NS NS 25 20.0 U 20.0 U 20.0 U 20.0 U NA 20.0 U 20.0 U 1.4 J 
Metals - SW6010B Copper, Total4 µg/L NS NS 8.09 1.3 J 10.0 U 10.0 U 10.0 U NA 10.0 U 10.0 U 10.0 U 
Metals - SW6010B Iron, Total µg/L NS NS 9,100 90 50.0 U 50.0 U 50.0 U NA 50.0 U 50.0 U 35,000 
Metals - SW6010B Lead, Total4 µg/L 15 10 4.25 10.0 U 10.0 U 10.0 U 10.0 U NA 10.0 U 10.0 U 10.0 U 
Metals - SW6010B Magnesium, Total µg/L NS NS 3,480 980 400 400 870 NA 240 260 1,000 
Metals - SW6010B Manganese, Total µg/L NS NS 291 1.2 J 2.9 J 2.5 J 13 NA 2.3 J 2.1 J 78 
Metals - SW6010B Nickel, Total µg/L 100 200 34.3 2.0 J 25.0 U 25.0 U 25.0 U NA 25.0 U 25.0 U 2.2 J 
Metals - SW6010B Potassium, Total µg/L NS NS 2,370 2,500 U 2,500 U 2,500 U 2,500 U NA 2,500 U 2,500 U 2,500 U 
Metals - SW6010B Selenium, Total4 µg/L 50 100 3.02 10.0 U 10.0 U 10.0 U 10.0 U NA 10.0 U 10.0 U 10.0 U 
Metals - SW6010B Silver, Total5 µg/L 1002 7 4.6 7.0 U 7.0 U 7.0 U 7.0 U NA 7.0 U 7.0 U 7.0 U 
Metals - SW6010B Sodium, Total µg/L NS NS 10,800 2,900 860 J 960 J 2,300 NA 1,000 J 900 J 2,900 
Metals - SW6020A Thallium, Total3,4 µg/L 2 3,000 6.99 20.0 U 20.0 U 20.0 U 20.0 U NA 20.0 U 20.0 U 20.0 U 
Metals - SW6010B Vanadium, Total µg/L 30 4,000 11 10.0 U 10.0 U 10.0 U 10.0 U NA 10.0 U 10.0 U 1.5 J 
Metals - SW6010B Zinc, Total4 µg/L 5,0002 900 21.1 50.0 U 50.0 U 50.0 U 50.0 U NA 50.0 U 50.0 U 2,850 
Mercury - 7470A Mercury, Total µg/L 2 20 0.243 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U 0.2 U 
Field Parameter Dissolved Oxygen mg/L NS NS NS 6.44 9.96 NA 16.52 16.52 9.89 NA 5.63 
Field Parameter ORP mV NS NS NS 95.8 112.8 NA 90.1 90.1 117.6 NA -60.1 
Field Parameter pH Standard units NS NS NS 5.56 5.31 NA 5.55 5.55 5.29 NA 4.90 
Field Parameter Specific Conductance µS/cm NS NS NS 31 29 NA 62 62 24 NA 92 
Field Parameter Turbidity NTU NS NS NS 3.0 0.0 NA 0.21 0.21 0.0 NA 130 
Notes: 
1 Background levels for metals are from HLA, 2000.
 
2 Revised GW-1 or GW-3 standard effective February 14, 2008.
 
3 Reporting limit above GW-1 standard.
 
4 Reporting limit above background level.
 
5 Reporting limit above GW-3 standard.
 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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2007 Groundwater Analytical Results

SPIA South Post Monitoring Wells
 
October 2007
 

Method Analyte Units 

GW-1 
Groundwater 

Standard 

GW-3 
Groundwater 

Standard Background 
Hydrant 

1 
D-

Qual SPM-93-06X Qual SPM-93-08X Qual SPM-93-10X Qual SPM-93-12X Qual SPM-93-16X Qual SPM-97-23X Qual SPM-97-24X Qual 41M-93-04X Qual 
41M-93-04X 

Duplicate Qual 
Explosives - 8330 1,3,5-Trinitrobenzene µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 1,3-Dinitrobenzene µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 2,4,6-Trinitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 2,4-Dinitrotoluene µg/L 30 50,000 NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 2,6-Dinitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 2-Amino-4,6-dinitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 2-Nitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 3-Nitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 4-Amino-2,6-dinitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 4-Nitrotoluene µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 RDX µg/L 12 NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 Tetryl µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 Nitrobenzene µg/L NS NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Explosives - 8330 HMX µg/L 2002 NS NS 0.215 U 0.215 U 0.217 U 0.215 U 0.217 U 0.213 U 0.213 U 0.215 U 0.215 U NA 
Metals - SW6010B Aluminum, Total µg/L NS NS 6,870 NA 100 100 U 340 110 30 J 58 J 100 U NA NA 
Metals - SW6010B Antimony, Total3,4 µg/L 6 8,000 3.03 NA 7.8 J 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U NA NA 
Metals - SW6010B Arsenic, Total µg/L 10 900 10.5 NA 31 5.0 U 5 5.0 U 5.0 U 5.0 U 6 NA NA 
Metals - SW6010B Barium, Total µg/L 2,000 50,000 39.6 NA 27 1.2 J 2.7 J 3 J 0.7 J 0.7 J 1.4 J NA NA 
Metals - SW6010B Beryllium, Total3 µg/L 4 200 5 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA 
Metals - SW6010B Cadmium, Total4,5 µg/L 52 4 4.1 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA 
Metals - SW6010B Calcium, Total µg/L NS NS 14,700 NA 10,000 2,500 3,200 6,500 2,300 4,200 7,500 NA NA 
Metals - SW6010B Chromium, Total µg/L 100 300 14.7 NA 10.0 U 10.0 U 4 J 4 J 10.0 U 10.0 U 10.0 U NA NA 
Metals - SW6010B Cobalt, Total µg/L NS NS 25 NA 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U NA NA 
Metals - SW6010B Copper, Total4 µg/L NS NS 8.09 NA 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U NA NA 
Metals - SW6010B Iron, Total µg/L NS NS 9,100 NA 50.0 U 50.0 U 500 180 50 140 50.0 U NA NA 
Metals - SW6010B Lead, Total4 µg/L 15 10 4.25 NA 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U NA NA 
Metals - SW6010B Magnesium, Total µg/L NS NS 3,480 NA 290 320 950 2,200 590 920 3,000 NA NA 
Metals - SW6010B Manganese, Total µg/L NS NS 291 NA 3.1 J 1 J 12 6.5 J 1.4 J 29 10.0 U NA NA 
Mercury - 7470A Mercury, Total µg/L 2 20 0.243 NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA NA 
Metals - SW6010B Nickel, Total µg/L 100 200 34.3 NA 25.0 U 25.0 U 2.1 J 9.2 J 25.0 U 25.0 U 25.0 U NA NA 
Metals - SW6010B Potassium, Total4 µg/L NS NS 2,370 NA 9,800 2,500 U 2,500 U 2,500 U 2,500 U 2,500 U 990 J NA NA 
Metals - SW6010B Selenium, Total4 µg/L 50 100 3.02 NA 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U NA NA 
Metals - SW6010B Silver, Total4 µg/L 1002 7 4.6 NA 7.0 U 7.0 U 7.0 U 7.0 U 7.0 U 4.4 J 7.0 U NA NA 
Metals - SW6010B Sodium, Total µg/L NS NS 10,800 NA 10,000 1,600 J 3,100 U 4,900 2,000 U 2,800 U 2,300 NA NA 
Metals - SW6010B Thallium, Total3,4 µg/L 2 3,000 7 NA 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U NA 
Metals - SW6010B Vanadium, Total µg/L 30 4,000 11 NA 1.9 J 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U NA NA 
Metals - SW6010B Zinc, Total4 µg/L 5,0002 900 21.1 NA 50.0 U 50.0 U 12.6 J 50.0 U 5.2 J 50.0 U 50.0 U NA NA 
VOCs - 8260B 1,1,2-Trichloroethane µg/L 5 50,000 NS NA NA NA NA NA NA NA NA 0.75 U 0.75 U 
VOCs - 8260B Carbon Disulfide µg/L NS NS NS NA NA NA NA NA NA NA NA 5.0 U 5.0 U 
VOCs - 8260B Carbon Tetrachloride µg/L 5 5,000 NS NA NA NA NA NA NA NA NA 0.5 U 0.5 U 
VOCs - 8260B Cis-1,2-Dichloroethene µg/L 70 100 NS NA NA NA NA NA NA NA NA 0.5 U 0.5 U 
VOCs - 8260B Tetrachloroethene µg/L 5 30,000 NS NA NA NA NA NA NA NA NA 0.5 U 0.5 U 
VOCs - 8260B Toluene µg/L 1,000 40,000 NS NA NA NA NA NA NA NA NA 0.75 U 0.75 U 
VOCs - 8260B Trans-1,2-Dichloroethene µg/L 100 50,000 NS NA NA NA NA NA NA NA NA 0.75 U 0.75 U 
VOCs - 8260B Trichloroethene µg/L 5 5,000 NS NA NA NA NA NA NA NA NA 0.5 U 0.5 U 
VOCs - 8260B Vinyl Chloride µg/L 2 50,000 NS NA NA NA NA NA NA NA NA 1.0 U 1.0 U 
Field Parameter Dissolved Oxygen mg/L NS NS NS 7.06 N/A 10.49 8.76 0.32 10.71 9.2 5.11 0.53 NA 
Field Parameter ORP mV NS NS NS 58.2 N/A 48.0 4.0 -58.6 35.2 75.2 21.0 -92.1 NA 
Field Parameter pH Standard units NS NS NS 6.88 N/A 6.59 7.23 10.14 6.36 5.85 7.73 5.66 NA 
Field Parameter Specific Conductance µS/cm NS NS NS 47 N/A 23 31 118 24 36 66 47 NA 
Field Parameter Turbidity NTU NS NS NS 0.0 N/A 0.5 5.62 0.0 1.5 0.6 0.2 2.0 NA 
Notes: 
1 Background levels for metals are from HLA, 2000 
2 Revised GW-1 or GW-3 standard effective February 14, 2008. 
3 Reporting limit above GW-1standard. 
4 Reporting limit above background level. 
5 Reporting limit above GW-3 standard.
 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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2008 Groundwater Analytical Results

SPIA Area of Contamination 26
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Method Analyte Units 

GW-1 
Groundwater 

Standard 

GW-3 
Groundwater 

Standard Background1 26M-92-02X Qual 26M-92-03X Qual 
26M-92-03X 

Duplicate Qual 26M-92-04X Qual 
26M-92-04X 

Duplicate Qual 26M-97-08X Qual 
26M-97-08X 

Duplicate Qual 26WP-06-01 Qual 26WP-08-02 Qual 
Perchlorate - 332.0 Perchlorate µg/L 2 1,000 NS NA NA NA 1.67 1.72 NA NA 133 0.050 U 
Explosives - 8330 1,3,5-Trinitrobenzene µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 1,3-Dinitrobenzene µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 2,4,6-Trinitrotoluene µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 2,4-Dinitrotoluene µg/L 30 50,000 NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 2,6-Dinitrotoluene µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 2-Amino-4,6-dinitrotoluene µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 2-Nitrotoluene µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 3-Nitrotoluene µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 4-Amino-2,6-dinitrotoluene µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.647 NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 4-Nitrotoluene µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 RDX µg/L 12 50,000 NS 0.217 U 12.5 13.1 165 NA 32.8 32.5 190 0.215 U 
Explosives - 8330 Tetryl µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 Nitrobenzene µg/L NS NS NS 0.217 U 0.215 U 0.210 U 0.215 U NA 0.213 U 0.210 U 0.215 U 0.215 U 
Explosives - 8330 HMX µg/L 2002 50,000 NS 0.217 U 2.22  2.45  29.3 NA 9.68  8.88 49.5 0.215 U 
Metals - SW6010B Aluminum, Total µg/L NS NS 6,870 100 100 U 100 U 100 U NA 100 U 100 U 100 U 3,600 
Metals - SW6020A Antimony, Total3,4 µg/L 6 8,000 3.03 50.0 U 50 U 50 U 50 U NA 50 U 50 U 50 U 50 U 
Metals - SW6010B Arsenic, Total µg/L 10 900 10.5 6.0 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 128 
Metals - SW6010B Barium, Total µg/L 2,000 50,000 39.6 10 U 5.8 J 5.6 J 8.6 J NA 7.0 J 6.6 J 13 33 
Metals - SW6010B Beryllium, Total3 µg/L 4 200 5 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 
Metals - SW6010B Cadmium, Total4,5 µg/L 52 4 4.01 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 
Metals - SW6010B Calcium, Total µg/L NS NS 14,700 2,500 2,900 2,700 8,500 NA 3,400 3,300 9,400 3,600 
Metals - SW6010B Chromium, Total µg/L 100 300 14.7 5.0 J 10 U 10 U 10 U NA 10 U 2.0 J 8.0 J 6.0 J 
Metals - SW6010B Cobalt, Total µg/L NS NS 25 20 U 20 U 20 U 20 U NA 20 U 20 U 20 U 6.6 J 
Metals - SW6010B Copper, Total4 µg/L NS NS 8.09 10 U 10 U 10 U 10 U NA 10 U 10 U 4.2 J 8.5 J 
Metals - SW6010B Iron, Total µg/L NS NS 9,100 200 50 U 50 U 50 U NA 50 U 22 J 18,000 28,000 
Metals - SW6010B Lead, Total4 µg/L 15 10 4.25 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 20 
Metals - SW6010B Magnesium, Total µg/L NS NS 3,480 1,000 340 330 1,000 NA 250 240 950 960 
Metals - SW6010B Manganese, Total µg/L NS NS 291 10 U 10 U 10 U 12 NA 10 U 10 U 48 226 
Metals - SW6010B Nickel, Total µg/L 100 200 34.3 25 U 25 U 25 U 25 U NA 25 U 25 U 3.3 J 6.5 J 
Metals - SW6010B Potassium, Total µg/L NS NS 2,370 2,500 U 2,500 U 2,500 U 2,500 U NA 2,500 U 2,500 U 910 J 1,200 J 
Metals - SW6010B Selenium, Total4 µg/L 50 100 3.02 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 
Metals - SW6010B Silver, Total5 µg/L 1002 7 4.6 7.0 U 7.0 U 7.0 U 7.0 U NA 7.0 U 7.0 U 7.0 U 7.0 U 
Metals - SW6010B Sodium, Total µg/L NS NS 10,800 3,300 1,300 J 1,200 J 2,700 NA 1,300 J 1,200 J 2,000 2,000 
Metals - SW6020A Thallium, Total3,4 µg/L 2 3,000 6.99 20 U 20 U 20 U 20 U NA 20 U 20 U 20 U 20 U 
Metals - SW6010B Vanadium, Total µg/L 30 4,000 11 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 5.8 J 
Metals - SW6010B Zinc, Total4 µg/L 5,0002 900 21.1 7.2 J 50 U 50 U 50 U NA 50 U 50 U 1,220 2,610 
Mercury - SW7470A Mercury, Total µg/L 2 20 0.243 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U 0.2 U 0.2 U 
Field Parameter Dissolved Oxygen mg/L NS NS NS 4.89 7.85 NA 8.79 NA 8.19 NA 3.1 0.13 
Field Parameter ORP mV NS NS NS 107.6 136 NA 208.3 NA 135.9 NA 44.2 -161.8 
Field Parameter pH Standard units NS NS NS 6.59 6.8 NA 4.96 NA 6.45 NA 5.77 6.51 
Field Parameter Specific Conductance µS/cm NS NS NS 34 25 NA 68 NA 25 NA 82 100 
Field Parameter Turbidity NTU NS NS NS 2.4 0.9 NA 0 NA 0.8 NA 80 55 
Notes: 
1 Background levels for metals are from HLA, 2000.
 
2 Revised GW-1 or GW-3 standard effective February 14, 2008.
 
3 Reporting limit above GW-1 standard.
 
4 Reporting limit above background level.
 
5 Reporting limit above GW-3 standard.
 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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2008 Groundwater Analytical Results

SPIA Area of Contamination 27
 
October 2008
 

Method Analyte Units 

GW-1 
Groundwater 

Standard 

GW-3 
Groundwater 

Standard Background1 27M-92-01X Qual 27M-93-05X Qual 27M-93-06X Qual 27M-93-08X Qual 
Explosives - 8330 1,3,5-Trinitrobenzene µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 1,3-Dinitrobenzene µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 2,4,6-Trinitrotoluene µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 2,4-Dinitrotoluene µg/L 30 50,000 NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 2,6-Dinitrotoluene µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 2-Amino-4,6-dinitrotoluene µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 2-Nitrotoluene µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 3-Nitrotoluene µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 4-Amino-2,6-dinitrotoluene µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 4-Nitrotoluene µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 RDX µg/L 12 50,000 NS 0.220 U 0.210 U 1.84 0.215 UJ 
Explosives - 8330 Tetryl µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 Nitrobenzene µg/L NS NS NS 0.220 U 0.210 U 0.220 U 0.215 UJ 
Explosives - 8330 HMX µg/L 2002 50,000 NS 0.220 U 0.210 U 0.684 0.215 UJ 
Metals - SW6010B Aluminum, Total µg/L NS NS 6,870 290 830 110 100 U 
Metals - SW6020A Antimony, Total3,4 µg/L 6 8,000 3.03 50 U 50 U 50 U 50 U 
Metals - SW6010B Arsenic, Total µg/L 10 900 10.5 5.0 U 5.0 5.0 U 5.0 U 
Metals - SW6010B Barium, Total µg/L 2,000 50,000 39.6 5.2 J 6.5 J 10 U 6.6 J 
Metals - SW6010B Beryllium, Total3 µg/L 4 200 5 5.0 U 5.0 U 5.0 U 5.0 U 
Metals - SW6010B Cadmium, Total4,5 µg/L 52 4 4.01 5.0 U 5.0 U 5.0 U 5.0 U 
Metals - SW6010B Calcium, Total µg/L NS NS 14,700 6,000 11,000 4,300 6,900 
Metals - SW6010B Chromium, Total µg/L 100 300 14.7 2.0 J 3.0 J 2.0 J 2.0 J 
Metals - SW6010B Cobalt, Total µg/L NS NS 25 20 U 20 U 20 U 20 U 
Metals - SW6010B Copper, Total4 µg/L NS NS 8.09 10 U 4.2 J 10 U 10 U 
Metals - SW6010B Iron, Total µg/L NS NS 9,100 310 890 140 50 U 
Metals - SW6010B Lead, Total4 µg/L 15 10 4.25 2.3 J 3.1 J 7.8 J  10  U  
Metals - SW6010B Magnesium, Total µg/L NS NS 3,480 570 1,400 1,100 1,700 
Metals - SW6010B Manganese, Total µg/L NS NS 291 8.8 J 32 16 3.3 J 
Metals - SW6010B Nickel, Total µg/L 100 200 34.3 6.0 J 5.6 J 25 U 25 U 
Metals - SW6010B Potassium, Total µg/L NS NS 2,370 2,500 U 2,600 2,500 U 1,400 J 
Metals - SW6010B Selenium, Total4 µg/L 50 100 3.02 10 U 10 U 10 U 10 U 
Metals - SW6010B Silver, Total4 µg/L 1002 7 4.6 7.0 U 7.0 U 7.0 U 7.0 U 
Metals - SW6010B Sodium, Total µg/L NS NS 10,800 7,600 3,800 1,900 J 5,100 
Metals - SW6020A Thallium, Total3,4 µg/L 2 3,000 6.99 20 U 20 U 20 U 20 U 
Metals - SW6010B Vanadium, Total µg/L 30 4,000 11 10 U 3.6 J 10 U 10 U 
Metals - SW6010B Zinc, Total4 µg/L 5,0002 900 21.1 25 J 10.9 J 5.3 J 50 U 
Mercury - SW7470A Mercury, Total µg/L 2 20 0.243 0.2 U 0.2 U 0.2 U 0.2 U 
Field Parameter Dissolved Oxygen mg/L NS NS NS 5.32 0.68 10.15 5.4 
Field Parameter ORP mV NS NS NS 181.7 -6.1 136.4 108.2 
Field Parameter pH Standard units NS NS NS 5.14 9.93 5.62 6.69 
Field Parameter Specific Conductance µS/cm NS NS NS 63 94 37 67 
Field Parameter Turbidity NTU NS NS NS 4.4 4.0 3.8 1.0 
Notes:
 
1 Background levels for metals are background levels from HLA, 2000.
 
2 Revised GW-1 or GW-3 standard effective February 14, 2008.
 
3 Reporting limit above GW-1 standard.
 
4 Reporting limit above background level. SPIA AOC 27
 

October 20085 Reporting limit above GW-3 standard.
 
All general terms, laboratory indicators and data qulaifiers are defined on the Key for Tables found at the beginning of this section.
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2008 Groundwater Analytical Results

SPIA South Post Monitoring Wells
 
October 2008
 

Method Analyte Units 

GW-1 
Groundwater 

Standard 

GW-3 
Groundwater 

Standard Background 
Hydrant 

D-1 Qual SPM-93-06X Qual SPM-93-08X Qual SPM-93-10X Qual SPM-93-12X Qual SPM-93-16X Qual SPM-97-23X Qual SPM-97-24X Qual 41M-93-04X Qual 
41M-93-04X 

Duplicate Qual 
Explosives - 8330 1,3,5-Trinitrobenzene µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 1,3-Dinitrobenzene µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 2,4,6-Trinitrotoluene µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 2,4-Dinitrotoluene µg/L 30 50,000 NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 2,6-Dinitrotoluene µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 2-Amino-4,6-dinitrotoluene µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 2-Nitrotoluene µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 3-Nitrotoluene µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 4-Amino-2,6-dinitrotoluene µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 4-Nitrotoluene µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 RDX µg/L 12 50,000 NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 Tetryl µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 Nitrobenzene µg/L NS NS NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Explosives - 8330 HMX µg/L 2002 50,000 NS 0.215 U 0.210 U 0.215 U 0.210 U 0.213 U 0.215 U 0.215 U 0.213 U 0.210 U NA 
Metals - SW6010B Aluminum, Total µg/L NS NS 6,870 NA 560 100 U 75 J 290 100 U 45 J 100 U NA NA 
Metals - SW6010B Antimony, Total3,4 µg/L 6 8,000 3.03 NA 50.0 U 50 U 50 U 50 U 50 U 50 U 50 U NA NA 
Metals - SW6010B Arsenic, Total µg/L 10 900 10.5 NA 27 5.0 U 7.0 5.0 U 5.0 U 5.0 U 4.6 J NA NA 
Metals - SW6010B Barium, Total µg/L 2,000 50,000 39.6 NA 50 10 U 1.9 J 4.6 J 10 U 10 U 10 U NA NA 
Metals - SW6010B Beryllium, Total3 µg/L 4 200 5 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA 
Metals - SW6010B Cadmium, Total4,5 µg/L 52 4 4.1 NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA 
Metals - SW6010B Calcium, Total µg/L NS NS 14,700 NA 28,000 2,400 3,000 6,900 2,300 4,300 8,000 NA NA 
Metals - SW6010B Chromium, Total µg/L 100 300 14.7 NA 10 U 10 U 3.0 J 4 J 10 U 10 U 2.0 J NA NA 
Metals - SW6010B Cobalt, Total µg/L NS NS 25 NA 20 U 20 U 20 U 20 U 20 U 20 U 20 U NA NA 
Metals - SW6010B Copper, Total4 µg/L NS NS 8.09 NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA 
Metals - SW6010B Iron, Total µg/L NS NS 9,100 NA 50 U 50 U 100 400 J 50 U 150 J 50 U NA NA 
Metals - SW6010B Lead, Total4 µg/L 15 10 4.25 NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA 
Metals - SW6010B Magnesium, Total µg/L NS NS 3,480 NA 380 340 980 2,400 650 950 3,300 NA NA 
Metals - SW6010B Manganese, Total µg/L NS NS 291 NA 3.4 J 10 U 10 U 11 10 U 22 10 U NA NA 
Metals - SW6010B Nickel, Total µg/L 100 200 34.3 NA 25 U 25 U 25 U 6.2 J 25 U 25 U 25 U NA NA 
Metals - SW6010B Potassium, Total4 µg/L NS NS 2,370 NA 12,000 2,500 U 2,500 U 940 J 2,500 U 2,500 U 1,100 J NA NA 
Metals - SW6010B Selenium, Total4 µg/L 50 100 3.02 NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA 
Metals - SW6010B Silver, Total4 µg/L 1002 7 4.6 NA 7.0 U 7.0 U 7.0 U 7.0 U 7.0 U 7.0 U 7.0 U NA NA 
Metals - SW6010B Sodium, Total µg/L NS NS 10,800 NA 12,000 2,000 2,900 5,400 2,300 2,800 3,100 NA NA 
Metals - SW6010B Thallium, Total3,4 µg/L 2 3,000 7 NA 20 U 20 U 20 U 20 U 20 U 20 U 20 U NA NA 
Metals - SW6010B Vanadium, Total µg/L 30 4,000 11 NA 1.8 J 10 U 10 U 10 U 10 U 10 U 10 U NA NA 
Metals - SW6010B Zinc, Total4 µg/L 5,0002 900 21.1 NA 50 U 50 U 50 U 7.4 J 50 U 5.4 J 50 U NA NA 
Mercury - SW7470A Mercury, Total µg/L 2 20 0.243 NA 0.03 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA NA 
VOCs - 8260B 1,1,2-Trichloroethane µg/L 5 50,000 NS NA NA NA NA NA NA NA NA 0.75 U 0.75 U 
VOCs - 8260B cis -1,2-Dichloroethene µg/L 70 100 NS NA NA NA NA NA NA NA NA 0.5 U 0.5 U 
VOCs - 8260B trans -1,2-Dichloroethene µg/L 100 50,000 NS NA NA NA NA NA NA NA NA 0.75 U 0.75 U 
VOCs - 8260B Carbon Disulfide µg/L NS NS NS NA NA NA NA NA NA NA NA 5.0 U 5.0 U 
VOCs - 8260B Carbon Tetrachloride µg/L 5 5,000 NS NA NA NA NA NA NA NA NA 0.5 U 0.5 U 
VOCs - 8260B Tetrachloroethene µg/L 5 30,000 NS NA NA NA NA NA NA NA NA 0.5 U 0.5 U 
VOCs - 8260B Toluene µg/L 1,000 40,000 NS NA NA NA NA NA NA NA NA 0.75 U 0.75 U 
VOCs - 8260B Trichloroethene µg/L 5 5,000 NS NA NA NA NA NA NA NA NA 0.5 U 0.5 U 
VOCs - 8260B Vinyl Chloride µg/L 2 50,000 NS NA NA NA NA NA NA NA NA 1.0 U 1.0 U 
Field Parameter Dissolved Oxygen mg/L NS NS NS 5.59 0.74 10.56 8.69 3.43 11.18 7.5 4.26 1.98 NA 
Field Parameter ORP mV NS NS NS 38.6 31.3 175.6 90.7 61.2 160.4 84.9 43.8 5.9 NA 
Field Parameter pH Standard units NS NS NS 8.11 10.67 5.33 6.5 7.49 5.77 7.91 8.45 5.57 NA 
Field Parameter Specific Conductance µS/cm NS NS NS 60 218 26 35 69 35 42 72 38 NA 
Field Parameter Turbidity NTU NS NS NS 12.4 0 0.0 1.0 1.0 0 2 0.70 1.3 NA 
Notes: 
1 Background levels for metals are from HLA, 2000 
2 Revised GW-1 or GW-3 standard effective February 14, 2008. 
3 Reporting limit above GW-1standard. 
4 Reporting limit above background level. 
5 Reporting limit above GW-3 standard.

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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2009 Groundwater Analytical Results

SPIA Area of Contamination 26
	
May 2009
	

Method Analyte Units 

GW-1
 Groundwater 

Standard1 

GW-3 
Groundwater 

Standard1 Background 26WP-06-01 Qual 
26WP-06-01 

Duplicate Qual 26WP-08-02 Qual 26M-92-04X Qual 
Perchlorate - 332.0 Perchlorate μg/L 2 1,000 NS 305 300 0.050 U 1.5 
Field Parameter Temperature, initial °C NS NS NS 9.56 NA 10.16 10.30 

Temperature, final °C NS NS NS 9.24 NA 9.61 10.14 
ORP mV NS NS NS 49.3 NA -86.1 257.5 
pH standard units NS NS NS 5.62 NA 6.28 4.66 
Specific Conductance μS/cm NS NS NS 106 NA 53 73 
Dissolved Oxygen mg/L NS NS NS 3.75 NA 0.20 6.98 

Turbidity NTU NS NS NS 4.2 NA 4.20 0.00 
Notes: 

1 GW-1 or GW-3 standard effective June 26, 2009.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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Table 4.12

SPIA South Post Monitoring Wells
	
November 2009
	

2009 Groundwater Analytical Results

Method Analyte Units 

GW-1 
Groundwater 

Standard1 

GW-3 
Groundwater 

Standard1 Background2 
Hydrant 

D-1 Qual SPM-93-06X Qual SPM-93-08X Qual SPM-93-10X Qual SPM-93-12X Qual SPM-93-16X Qual SPM-97-23X Qual 
Explosives - 8330 1,3,5-Trinitrobenzene µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 

1,3-Dinitrobenzene µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
2,4,6-Trinitrotoluene µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
2,4-Dinitrotoluene µg/L 30 50,000 NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
2,6-Dinitrotoluene µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
2-Amino-4,6-dinitrotoluene µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
2-Nitrotoluene µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
3-Nitrotoluene µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
4-Amino-2,6-dinitrotoluene µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
4-Nitrotoluene µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
RDX µg/L 1 50,000 NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
Tetryl µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
Nitrobenzene µg/L NS NS NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 
HMX µg/L 200 50,000 NS 0.217 U 0.222 U 0.225 U 0.204 U 0.225 U 0.200 U 0.230 U 

Metals - SW6010B Aluminum, Total µg/L NS NS 6,870 NA 790 100 U 74 J 100 U 100 U 10 U 
Antimony, Total3,4 µg/L 6 8,000 3.03 NA 50 U 50 U 50 U 50 U 8.5 J  50  U  
Arsenic, Total µg/L 10 900 10.5 NA 11 5 U 5 U 5 U 5 U 5 U 
Barium, Total µg/L 2,000 50,000 39.6 NA 68 10 U 10 U 1.9 J 10 U 10 U 
Beryllium, Total3 µg/L 4 200 5 NA 5 U 5 U 5 U 5 U 5 U 5 U 
Cadmium, Total4,5 µg/L 5 4 4.1 NA 3.5 J 5 U 5 U 5 U 5 U 5 U 
Calcium, Total µg/L NS NS 14,700 NA 31,000 2,400 3,100 6,400 2,600 4,000 
Chromium, Total µg/L 100 300 14.7 NA 10 U 1 J 3 J 6 J 10 U 10 U 
Cobalt, Total µg/L NS NS 25 NA 20 U 20 U 20 U 20 U 20 U 20 U 
Copper, Total4 µg/L NS NS 8.09 NA 10 U 10 U 10 U 10 U 10 U 10 U 
Iron, Total µg/L NS NS 9,100 NA 50 U 50 U 100 39 J 50 U 80 
Lead, Total4 µg/L 15 10 4.25 NA 10 U 10 U 10 U 10 U 10 U 10 U 
Magnesium, Total µg/L NS NS 3,480 NA 100 U 300 880 2,100 660 850 
Manganese, Total µg/L NS NS 291 NA 10 U 10 U 10 U 3.7 J 10 U 15 
Nickel, Total µg/L 100 200 34.3 NA 25 U 25 U 25 U 19 J 25 U 25 U 
Potassium, Total4 µg/L NS NS 2,370 NA 14,000 990 J 2500 U 2,500 U 2,500 U 2,500 U 
Selenium, Total4 µg/L 50 100 3.02 NA 10 U 10 U 10 U 10 U 10 U 10 U 
Silver, Total4 µg/L 100 7 4.6 NA 7 U 7 U 7 U 7 U 7 U 7.0 U 
Sodium, Total µg/L NS NS 10,800 NA 14,000 2,200 2,800 5,100 2,500 2,700 
Thallium, Total3,4 µg/L 2 3,000 7 NA 20 U 20 U 20 U 20 U 20 U 20 U 
Vanadium, Total µg/L 30 4,000 11 NA 1.4 J 10 U 10 U 10 U 10 U 10 U 
Zinc, Total4 µg/L 5,000 900 21.1 NA 50 U 50 U 50 U 4.8 J 50 U 50 U 

Mercury - SW7470A Mercury, Total µg/L 2 20 0.243 NA 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 
VOCs - 8260B 1,1,2-Trichloroethane µg/L 5 50,000 NS NA NA NA NA NA NA NA 

cis -1,2-Dichloroethene µg/L 70 100 NS NA NA NA NA NA NA NA 
trans -1,2-Dichloroethene µg/L 100 50,000 NS NA NA NA NA NA NA NA 
Carbon Disulfide µg/L NS NS NS NA NA NA NA NA NA NA 
Carbon Tetrachloride µg/L 5 5,000 NS NA NA NA NA NA NA NA 
Tetrachloroethene µg/L 5 30,000 NS NA NA NA NA NA NA NA 
Toluene µg/L 1,000 40,000 NS NA NA NA NA NA NA NA 
Trichloroethene µg/L 5 5,000 NS NA NA NA NA NA NA NA 
Vinyl Chloride µg/L 2 50,000 NS NA NA NA NA NA NA NA 

Field Parameter Temperature, Initial ˚ Celsius NS NS NS 12.04 9.18 8.78 9.88 9.99 9.95 9.97 
Temperature, Final ˚ Celsius NS NS NS 12.4 9.27 8.57 9.92 10.1 9.68 9.95 
Dissolved Oxygen mg/L NS NS NS 8.32 11.94 6.72 7.34 6.87 6.07 6.5 
ORP mV NS NS NS 88.4 520 31.0 44.0 76 31 44 
pH Standard units NS NS NS 9.02 -21.2 187.2 68.9 93.4 49.6 139.3 
Specific Conductance µS/cm NS NS NS 883 1.26 12.19 10.24 5.08 10.54 10.88 
Turbidity NTU NS NS NS 1.4 0.05 0.0 1.77 0.18 2.8 0.53 

Notes:
 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
1 GW-1 or GW-3 standard effective June 26, 2009. 
2 Background levels for metals are from HLA, 2000 
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2009 Groundwater Analytical Results

SPIA South Post Monitoring Wells
	
November 2009
	

Method Analyte Units 

GW-1 
Groundwater 

Standard1 

GW-3 
Groundwater 

Standard1 Background2 SPM-97-24X Qual 41M-93-04X Qual 
41M-93-04X 

Duplicate Qual 
Explosives - 8330 1,3,5-Trinitrobenzene µg/L NS NS NS 0.215 U 0.217 U NA 

1,3-Dinitrobenzene µg/L NS NS NS 0.215 U 0.217 U NA 
2,4,6-Trinitrotoluene µg/L NS NS NS 0.215 U 0.217 U NA 
2,4-Dinitrotoluene µg/L 30 50,000 NS 0.215 U 0.217 U NA 
2,6-Dinitrotoluene µg/L NS NS NS 0.215 U 0.217 U NA 
2-Amino-4,6-dinitrotoluene µg/L NS NS NS 0.215 U 0.217 U NA 
2-Nitrotoluene µg/L NS NS NS 0.215 U 0.217 U NA 
3-Nitrotoluene µg/L NS NS NS 0.215 U 0.217 U NA 
4-Amino-2,6-dinitrotoluene µg/L NS NS NS 0.215 U 0.217 U NA 
4-Nitrotoluene µg/L NS NS NS 0.215 U 0.217 U NA 
RDX µg/L 1 50,000 NS 0.215 U 0.217 U NA 
Tetryl µg/L NS NS NS 0.215 U 0.217 U NA 
Nitrobenzene µg/L NS NS NS 0.215 U 0.217 U NA 
HMX µg/L 200 50,000 NS 0.215 U 0.217 U NA 

Metals - SW6010B Aluminum, Total µg/L NS NS 6,870 100 U NA NA 
Antimony, Total3,4 µg/L 6 8,000 3.03 50 U NA NA 
Arsenic, Total µg/L 10 900 10.5 4 J NA NA 
Barium, Total µg/L 2,000 50,000 39.6 10 U NA NA 
Beryllium, Total3 µg/L 4 200 5 5.0 U NA NA 
Cadmium, Total4,5 µg/L 5 4 4.1 5.0 U NA NA 
Calcium, Total µg/L NS NS 14,700 7,400 NA NA 
Chromium, Total µg/L 100 300 14.7 10 U NA NA 
Cobalt, Total µg/L NS NS 25 20 U NA NA 
Copper, Total4 µg/L NS NS 8.09 10 U NA NA 
Iron, Total µg/L NS NS 9,100 50 U NA NA 
Lead, Total4 µg/L 15 10 4.25 10 U NA NA 
Magnesium, Total µg/L NS NS 3,480 3,000 NA NA 
Manganese, Total µg/L NS NS 291 10 U NA NA 
Nickel, Total µg/L 100 200 34.3 25 U NA NA 
Potassium, Total4 µg/L NS NS 2,370 1,100 J NA NA 
Selenium, Total4 µg/L 50 100 3.02 10 U NA NA 
Silver, Total4 µg/L 100 7 4.6 7.0 U NA NA 
Sodium, Total µg/L NS NS 10,800 3,100 NA NA 
Thallium, Total3,4 µg/L 2 3,000 7 20 U NA NA 
Vanadium, Total µg/L 30 4,000 11 10 U NA NA 
Zinc, Total4 µg/L 5,000 900 21.1 50 U NA NA 

Mercury - SW7470A Mercury, Total µg/L 2 20 0.243 0.0002 U NA NA 
VOCs - 8260B 1,1,2-Trichloroethane µg/L 5 50,000 NS NA 0.75 U 0.75 U 

cis -1,2-Dichloroethene µg/L 70 100 NS NA 0.50 U 0.5 U 
trans -1,2-Dichloroethene µg/L 100 50,000 NS NA 0.75 U 0.75 U 
Carbon Disulfide µg/L NS NS NS NA 5.0 U 5.0 U 
Carbon Tetrachloride µg/L 5 5,000 NS NA 0.5 U 0.5 U 
Tetrachloroethene µg/L 5 30,000 NS NA 0.5 U 0.5 U 
Toluene µg/L 1,000 40,000 NS NA 0.75 U 0.75 U 
Trichloroethene µg/L 5 5,000 NS NA 0.5 U 0.5 U 
Vinyl Chloride µg/L 2 50,000 NS NA 1.0 U 1.0 U 

Field Parameter Temperature, Initial ˚ Celsius NS NS NS 6.24 11.6 NA 
Temperature, Final ˚ Celsius NS NS NS 9.84 11.4 NA 
Dissolved Oxygen mg/L NS NS NS 7.61 5.4 NA 
ORP mV NS NS NS 77.0 52 NA 
pH Standard units NS NS NS -3.1 -11.6 NA 
Specific Conductance µS/cm NS NS NS 6.45 1.85 NA 
Turbidity NTU NS NS NS 2.1 3.8 NA 

Notes:
 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this secti 
1 GW-1 or GW-3 standard effective June 26, 2009. 
2 Background levels for metals are from HLA, 2000 

SPIA South Post Monitoring Wells 
November 2009 

Page 2 of 2 Page 3 of 5



    

Table 4.10

2009 Groundwater Analytical Results

SPIA Area of Contamination 26
	
November 2009
	

Method Analyte Units 

GW-1 
Groundwater 

Standard2 

GW-3 
Groundwater 

Standard2 Background1 26M-92-02X Qual 26M-92-03X Qual 
26M-92-03X 

Duplicate Qual 26M-92-04X Qual 
26M-92-04X 

Duplicate Qual 26M-97-08X Qual 
26M-97-08X 

Duplicate Qual 26WP-06-01 Qual 
Perchlorate 
332.0 Perchlorate μg/L 2 1,000 NS NA NA NA 2.98 2.96 NA NA 114 
Explosives 
8330 

1,3,5-Trinitrobenzene μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.230 U NA 0.206 U 0.206 U 0.225 U 
1,3-Dinitrobenzene μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.230 U NA 0.206 U 0.206 U 0.225 U 
2,4,6-Trinitrotoluene μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.230 U NA 0.206 U 0.206 U 0.225 U 
2,4-Dinitrotoluene μg/L 30 50,000 NS 0.232 U 0.208 U 0.206 U 0.230 U NA 0.206 U 0.206 U 0.225 U 
2,6-Dinitrotoluene μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.637 NA 0.206 U 0.206 U 0.225 U 
2-Amino-4,6-dinitrotoluene μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.230 U NA 0.206 U 0.206 U 0.225 U 
2-Nitrotoluene μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.230 U NA 0.206 U 0.206 U 0.225 U 
3-Nitrotoluene μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.230 U NA 0.206 U 0.206 U 0.225 U 
4-Amino-2,6-dinitrotoluene μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.805 NA 0.206 U 0.206 U 0.225 U 
4-Nitrotoluene μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.230 U NA 0.206 U 0.206 U 0.225 U 
RDX μg/L 1 50,000 NS 0.232 U 17.3 18.4 172 NA 26.7 22.6 134.0 
Tetryl μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.230 U NA 0.206 U 0.206 U 0.225 U 
Nitrobenzene μg/L NS NS NS 0.232 U 0.208 U 0.206 U 0.230 U NA 0.206 U 0.206 U 0.225 U 
HMX μg/L 200 50,000 NS 0.232 U 4.76  5.24 29.3 NA 5.22  5.55 49.9 

Metals 
SW6010B 

Aluminum, Total μg/L NS NS 6,870 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 
Antimony, Total μg/L 6 8,000 3.03 50.0 U 50 U 50 U 50 U NA 50 U 50 U 50 U 
Arsenic, Total μg/L 10 900 10.5 0.0038 J 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 
Barium, Total μg/L 2,000 50,000 39.6 10 U 5.2 J 5.1 J 8.6 J NA 7.0 J 7.1 J 14 
Beryllium, Total μg/L 4 200 5 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 
Cadmium, Total μg/L 5 4 4.01 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 
Calcium, Total μg/L NS NS 14,700 2,300 2,100 2,200 8,400 NA 2,900 2,800 12,000 
Chromium, Total μg/L 100 300 14.7 7.0 J 10 U 10 U 10 U NA 4 J 4.0 J 10.0 U 
Cobalt, Total μg/L NS NS 25 20 U 20 U 20 U 20 U NA 20 U 20 U 20 U 
Copper, Total μg/L NS NS 8.09 10 U 10 U 10 U 10 U NA 10 U 10 U 10.0 U 
Iron, Total μg/L NS NS 9,100 90 50 U 50 U 50 U NA 40 J 37 J 10,000 
Lead, Total μg/L 15 10 4.25 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 
Magnesium, Total μg/L NS NS 3,480 910 210 230 790 NA 180 170 1,000 
Manganese, Total μg/L NS NS 291 10 U 10 U 10 U 13 NA 0.0026 J 2.8 J 47 
Nickel, Total μg/L 100 200 34.3 25 U 25 U 25 U 25 U NA 25 U 25 U 25 U 
Potassium, Total μg/L NS NS 2,370 2,500 U 2,500 U 2,500 U 2,500 U NA 2,500 U 2,500 U 2,500 U 
Selenium, Total μg/L 50 100 3.02 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 
Silver, Total μg/L 100 7 4.6 7.0 U 7.0 U 7.0 U 7.0 U NA 7.0 U 7.0 U 7.0 U 
Sodium, Total μg/L NS NS 10,800 3,200 1,200 J 1,200 J 2,600 NA 1,200 J 1,200 J 2,100 
Thallium, Total μg/L 2 3,000 6.99 20 U 20 U 20 U 20 U NA 20 U 20 U 20 U 
Vanadium, Total μg/L 30 4,000 11 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 
Zinc, Total μg/L 5,000 900 21.1 48.8 J 50 U 10 J 50 U NA 50 U 50 U 359 

Mercury 
SW7470A Mercury, Total μg/L 2 20 0.243 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U 0.2 U 
Field 
Parameter 

Temperature, Initial °C NS NS NS 9.73 9.58 NA 9.56 NA 9.77 NA 10.33 
Temperature, Final °C NS NS NS 9.58 9.55 NA 9.77 NA 9.65 NA 10.56 
pH mg/L NS NS NS 5.9 5.55 NA 5.71 NA 5.48 NA 6.3 
Specific Conductance mV NS NS NS 36 23 NA 73 NA 26 NA 126 

ORP 
Standard 

units NS NS NS 10.4 13.8 NA 233.9 NA 20.8 NA 72.5 
Dissolved Oxygen μS/cm NS NS NS 7.6 12.02 NA 9.18 NA 12.31 NA 2.88 
Turbidity NTU NS NS NS 2.5 0.0 NA 0.0 NA 0.2 NA 12.9 

Notes: 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
1 Background levels for metals are from HLA, 2000. 
2GW-1 or GW-3 standard effective June 26, 2009. 
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2009 Groundwater Analytical Results

SPIA Area of Contamination 26
	
November 2009
	

Method Analyte Units 

GW-1 
Groundwater 

Standard2 

GW-3 
Groundwater 

Standard2 Background1 26WP-08-02 Qual 26WP-09-01 Qual 26WP-09-02 Qual 26WP-09-03 Qual 
Perchlorate 
332.0 Perchlorate μg/L 2 1,000 NS 0.0157 J 0.050 U 0.051 0.05 U 
Explosives 
8330 

1,3,5-Trinitrobenzene μg/L NS NS NS 0.210 U NA NA NA 
1,3-Dinitrobenzene μg/L NS NS NS 0.210 U NA NA NA 
2,4,6-Trinitrotoluene μg/L NS NS NS 0.210 U NA NA NA 
2,4-Dinitrotoluene μg/L 30 50,000 NS 0.210 U NA NA NA 
2,6-Dinitrotoluene μg/L NS NS NS 0.210 U NA NA NA 
2-Amino-4,6-dinitrotoluene μg/L NS NS NS 0.210 U NA NA NA 
2-Nitrotoluene μg/L NS NS NS 0.210 U NA NA NA 
3-Nitrotoluene μg/L NS NS NS 0.210 U NA NA NA 
4-Amino-2,6-dinitrotoluene μg/L NS NS NS 0.210 U NA NA NA 
4-Nitrotoluene μg/L NS NS NS 0.210 U NA NA NA 
RDX μg/L 1 50,000 NS 0.210 U NA NA NA 
Tetryl μg/L NS NS NS 0.210 U NA NA NA 
Nitrobenzene μg/L NS NS NS 0.210 U NA NA NA 
HMX μg/L 200 50,000 NS 0.210 U NA NA NA 

Metals 
SW6010B 

Aluminum, Total μg/L NS NS 6,870 37 J NA NA NA 
Antimony, Total μg/L 6 8,000 3.03 50 U NA NA NA 
Arsenic, Total μg/L 10 900 10.5 46 NA NA NA 
Barium, Total μg/L 2,000 50,000 39.6 6.7 J NA NA NA 
Beryllium, Total μg/L 4 200 5 5.0 U NA NA NA 
Cadmium, Total μg/L 5 4 4.01 5.0 U NA NA NA 
Calcium, Total μg/L NS NS 14,700 3,500 NA NA NA 
Chromium, Total μg/L 100 300 14.7 10 U NA NA NA 
Cobalt, Total μg/L NS NS 25 20 U NA NA NA 
Copper, Total μg/L NS NS 8.09 10.0 U NA NA NA 
Iron, Total μg/L NS NS 9,100 15,000 NA NA NA 
Lead, Total μg/L 15 10 4.25 10 U NA NA NA 
Magnesium, Total μg/L NS NS 3,480 700 NA NA NA 
Manganese, Total μg/L NS NS 291 142 NA NA NA 
Nickel, Total μg/L 100 200 34.3 25 U NA NA NA 
Potassium, Total μg/L NS NS 2,370 2,500 U NA NA NA 
Selenium, Total μg/L 50 100 3.02 10 U NA NA NA 
Silver, Total μg/L 100 7 4.6 7.0 U NA NA NA 
Sodium, Total μg/L NS NS 10,800 1,500 J NA NA NA 
Thallium, Total μg/L 2 3,000 6.99 20 U NA NA NA 
Vanadium, Total μg/L 30 4,000 11 10 U NA NA NA 
Zinc, Total μg/L 5,000 900 21.1 11,000 NA NA NA 

Mercury 
SW7470A Mercury, Total μg/L 2 20 0.243 0.2 U NA NA NA 

Field 
Parameter 

Temperature, Initial °C NS NS NS 10.9 10.95 11.38 NA 
Temperature, Final °C NS NS NS 11.55 10.9 11.16 NA 
pH mg/L NS NS NS 6.78 5.56 5.21 NA 
Specific Conductance mV NS NS NS 119 40 26 NA 

ORP 
Standard 

units NS NS NS -260.3 -23 229.9 NA 
Dissolved Oxygen μS/cm NS NS NS 0.82 0.15 7.59 NA 
Turbidity NTU NS NS NS 5.2 38.5 7.2 NA 

Notes: 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
 
1 Background levels for metals are from HLA, 2000.
 
2GW-1 or GW-3 standard effective June 26, 2009.
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  TRAINING AMMUNITIONS USAGE BY FACILITY REPORT
 



Training Ammunition Usage by Facilities Report 29/07/09 

From: 01/01/2004 To: 31/12/2004 

Facility DOOle Nomenclature 'I Qu~ntity IDUD I 

Fired. i 

A554 50 BALL 


G900 
 GREN HAND INC AN-M14 


K002 
 ACT AT MINE MI (Prac I 6 0 

K051 FUZE MINE AT PRAC M6 I 6 0 

K143 MINE AP DIR M18A1 CL 1 0 

MOOO ISHEET EXPLOSIVES 4 0 

M023 CHG DEMO C4 1-1/4LB 443 0 

M025 ICHG DEMO LINEAR M58 

I 

12 0 

, M028 [DEMO KIT BANG TORPED 3 i 0 

I M030 CHG DEMO TNT 1/4 LB 

[ M031 \TNT 1/2 LB M1A4 

M032 CHG DEMO TNT 1 LB 142 0 

M039 jCHG DEMO 40LB CRATER 9 0 

I M130 ICAP BUIST ELEC M6 I 233 0 

M131 ICAP BUIST NONELEC M7 '292 0 

M174 CTG,IMPULSE I 21 0 

~\' ----,M_3-c:2cc7_+::CccO:::U--cP:-::LI"'N:-:G,--B=cAc-S:-::E:::F"'R--cN:::Gc-D___________tl__52_---1_~ 
I M420 CHG DEMO SHAPED 15 L I 16 0' 

M456 ICORD DET REINFORCED 9 030 

M591 DYNAMITE MILITARY M1 
I 15 

I 

1 
o 
0 

M670 FUSE BUISTING TIME M i 3,268 I 0 

M757 iCHG ASSY DEMO M183 T 8 'i 0 

M766 [IGNITER FUSE BL TIME 284 o 
M980 iCHG, DEMO SHEET 38 F o 
M981 ICHG, DEMO SHEET 25 F 6 o 

I 

40 o 

, 

I 

I 

I 

I 
, 

I 

i 

i 
, 
! 

j 

I 

! 

M997 CHG DEMO ORO DISP MK I 8 I 0 

ML03 FIRING DEV MULTIPURP I 9 0 I 
ML04 CUTIER HE MK23-0 4 0 , 
ML05 jCUTIER,MK 24-0 5 0 

ML15 CHG DEMO L1NFLEX 225 I 5 I 0 

ML17 

ML16 CHG DEMO L1NFLEX 300 10 ! 0 

CHG DEMO L1NFLEX 400 3 I 0 

ML18 iCHG DEMO L1NFLEX 500 3 0 I 
ML19 'CHG DEMO L1NFLEX 600 

I I I3 0 

ML45 HLDR BLST CP SITUBM9 i 87 I 0 

ML47 CAPSLST NON-E M11W11 I 2 0 , 

ML83 .CAP, BUISTING, ELEC 12 ! 0 

MN02 CAPBLST NON-E M12 W 
I 96 0 

MN03 ICAPBLST NON-E M13 W 44 o 
MN06 \CAPBLST DEUlY M14 (S 53 0 III 

MN08 jlGNBLST FUSM81 SITUS 50 I 0 I 
MN68 jSOOSTER DEMO 10FT DE 40 

I 
0 I 

MN69 IBOOSTER DEMO 30FT DE 

MU42 ·CORD DETONATINGR. 145 o 
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Training Ammunition Usage by Facilities Report 29/07/09 

From: 01/01/2004 To: 31/12/2004 

Facility DODIC Nomenclature I Qu~ntity Ii DUD [I 
I Fired 

[RGZ2 G881 IGREN HAND FRAG M6? I I 'I120 0 

Total; I 14,920 I a 
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Training Ammunition Usage by Facilities Report 29/07/09 

From: 01/01/2005 To: 31/12/2005 

Facility DODIC Nomenclature I Quantity I DUD I 

i Fired, I 
IRGZ1 MOOD ISHEET EXPLOSIVES I 2 I 0 I 

I 

M131 

M420 

M023 ICHG DEMO C41-1/4LB i 
55 0

I i I 
M024 jCHG DEMO BLK M118 PE 8 0I I 
M028 IDEMO KIT BANG TORPED 1 0 

M030 CHG DEMO TNT 1/4 LB 48 0I I 
M032 jCHG DEMO TNT 1 LB 80 0 j 

! M039 CHG DEMO 40LB CRATER 1 ,I 0 

M130 ,CAP BLAST ELEC M6 209 0
I 

CAP BLAST NONELEC M7 ! 17 ,I 0 

CHG DEMO SHAPED 15 L 3 0 

, M421 CHG DEMO SHAPED 40 L T 2 ! 0 

M455 ICORD DETON REINFOR o 
M456 ICORD DET REINFORCED 3,348 o 
M585 bYNAMITE, AN 40% 20 oI 

,I 
! M587 DYNAMITE F/SCENT KIT I 100 0I 

M613 CORD, DET ,I 100 0I ! 
i M670 FUSE BLASTING TIME M 100 01 I 

M757 ICHG ASSY DEMO M183 I i 2 I 0 

M855 CAP, BLASTING ELEC I , 22 0! I 
ML04 ICUTTER HE MK23-0 6 o 

'CUTTER,MK 24-0 6 o 
CHG DEMO lINFLEX 225 0 

CHG DEMO LlNFLEX 500 0 

I 
I 
I 
I 

I 

ML83 

MN02 

MN03 

MN08 

M007 

ICAP, BLASTING, ELEC 

ICAPBLST NON-E M12 W 

ICAPBLST NON-E M13 W 

i'GNBLST FUSM81 SITUS 

ISHEET EXPLOSIVES 

I 

I 
I 

I 

i 
I, 

22 

24 

24 

40 

10 

I 
I 

I 
I 

0 

0 

0 

0 

0 

i 
I 

, 

RGZ2 
I 
I 

NONE 

G881 

INOT APPLICABLE 

IGREN HAND FRAG M67 
I 

i 
16 

59 
I 
I 

0 

0 i 

Total: I 4,334 ~ 
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Training Ammunition Usage by Facilities Report 29/07/09 

From: 01/01/2006 To: 31/12/2006 

Facility DODIC I Nomenclature 	 I Quantity [' DUD ['
I Fired 

I'RGZ1 G881 ,IGREN HAND FRAG M67 	 1 0i 	 I,
K143 IMINE AP DIR M18A 1 CL 	 72 0I I i 
K145 MINE AP DIRECTIONAL 	 18 0I 	 I 
M023 CHG DEMO C4 1-1/4LB 	 I 791 0 I

I 
M030 CHG DEMO TNT 1/4 LB 51 0I I 

M031 
 ,TNT 1/2 LB M1A4 	 60 0 

M032 

j 
CHG DEMO TNT 1 LB 	 70 0I 

M110 ICAP BL ELEC 	 28 0i I 

I M130 ICAP BLAST ELEC M6 236 0I 
M131 CAP BLAST NONELEC M7 97 0I I ,, 

,M420 CHG DEMO SHAPED 15 L 	 , 8 0 

M421 CHG DEMO SHAPED 40 L 0 

I M456 
I 3 I 

CORD DET REINFORCED 	 9,140 0 
, I I I 

II M591 IDYNAMITE MILITARY M1 74 0 \I ,
M670 

i 
FUSE BLASTING TIME M I 250 I 0 

M766 [IGNITER FUSE BL TIME 34 0I, IM980 ICHG, DEMO SHEET 38 F 	 13 0I I I 
M994 iCHG, DEMO SHEET 76 F 37 0I iI 
ML04 CUTTER HE MK23-0 6 0I ! 

ML05 
 CUTTER,MK 24-0 8 0I 
ML 15 jCHG DEMO LlNFLEX 225 6 0 

ML18 ICHG DEMO LlNFLEX 500 4 0 

MN02 ICAPBLST NON-E M12 W 10 0 

MN06 iCAPBLST DELAY M14 (S 14 0 

MN08 !,GNBLST FUSM81 SITUB 61 0 

MN68 IBOOSTER DEMO 10FT DE i 120 0 

MN90 ICAP, BLASTING, IN-LI 
Ii 60 0 

Total: I 11,272 0 
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Training Ammunition Usage by Facilities Report 29/07109 

From: 01/01/2007 To: 31/12/2007 

Facility DOOle 	 Nomenclature I QUantity: DUD I 
1~________+-____~__~__~~________________+I~Fi~re~d I 
IRGZ1 I 000 !3?MM SMOKE PROJECTIL 	 50 0 I 

i 	 0015 ICommerCial Dynamite I 200 I 0 

M005 PETN 	 40 I 0 

I 	 M023 CHG DEMO C4 1-1/4LB I 346 I 0 

M02S IDEMO KIT BANG TORPED 1 I 0 

M030 iCHG DEMO TNT 1/4 LB I 34 i 0 

M032 CHG DEMO TNT 1 LB 441 I 0 

M039 CHG DEMO 40LB CRATER r 4 I 0 

M09S 001, CAP BLAST ELECT 	 i 72 I 0 

I M109 CAP BLAST ELEC N06 18 I 0 

I 	 M110 CAP BL ELEC 16 I 0 

M585 DYNAMITE, AN 40% 	 ! 103 I 0 

M591 IDYNAMITE MILITARY M1 	 60 I 0 

ML04 [CUTTER HE MK23-0 
~~M-L~05~~C~UTT==E~R~'M~K~24--~0---------------------------t-------+--0~'=j 

MM29 ICHG,DEMO.EXP SHEET 4 20 0 


MM30 ICHARGE, DEMOLITION 18 0 


MN06 ICAPBLST DELAY M14 (S 	 30 0 

~~M~N~0?__~I~CA~P_B~L~S~T~N~N~-E=L~C~D_LY~M~1_5______________________.~--~8--_+__~ 
MN08 jlGNBLST FUSM81 SITUB 	 35 0 I 

MOO? ISHEET EXPLOSIVES 	 4 o 

I Total: I 3,111 o 
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I 

Training Ammunition Usage by Facilities Report 29/07/09 

From: 01/01/2008 To: 31/12/2008 

DUDFacility DODIC Nomenclature 

~------~~0~0~15~~lc~o-m-m-e-rc~ia~I~D-yn-a-m~ite--------------------------~--67-5---+--0~ 
,, 

, 

0016 ICommercial Electric i 180 i 0 

0017 Commercial Det Cord 1,486 0 

I 0018 ICommercial Non·EI BI 27 0 

M62 'PAN ULTRA VELOCITY S I 40 0 

I M63 PAN AVON ROUND I 40 I 0 I 
! , 

i M66 PAN COMM BLACK POWDE 
I 35 I 0 

, 

OWED PAN CUSTOM STEEL SLU 40 0 

DWEE PAN ALUMINUM SLUG 40 0 
! K143 MINE AP DIR M18A1 CL 25 0 , 

M023 ICHG DEMO C4 1-1/4LB 91 0 ! 
M028 IDEMO KIT BANG TORPED 2 i 0I, 
M030 ICHG DEMO TNT 1/4 LB, 

75 0I 
M032 CHG DEMO TNT 1 LB 86 0 

M039 ICHG DEMO 40LB CRATER 3 0 
I 

I M130 ICAP BLAST ELEC M6 
! 

150 I 0 

M131 ICAP BLAST NONcLEC M7 
, 

302 I 0 , , 
M420 ICHG DEMO SHAPED 15 L I 5 0, 

I M421 ICHG DEMO SHAPED 40 L 
I 8 0 I 

M456 CORD DET REINFORCED 9,503 I 0! 

M670 FUSE BLASTING TIME M ! 
2,536 I 0! ! 

i M757 ICHG ASSY DEMO M183 5 0 I 

I 
M986 ICHG, DEMO SHEET 9 FT 1 0 i , 

, 

I
ML 15 jCHG DEMO LlNFLEX 225 60 o 

I 
ML45 !HLDR BLST CP SITUBM9 I 117 0 I 
MM50 CHG DEMO SHAPED CLIP 

I 36 0 I 

I MN06 CAPBLST DELAY M14 (S I 78 ! 0 I 

MN07 !CAPBLST NN-ELCDL YM15 52 I 0 

I MN08 IGNBLST FUSM81 SITUB 
, 

I 619 0 

I 
MN68 BOOSTER DEMO 10FT DE I 100 0 

I 
I, 

MN69 IBOOSTER DEMO 30FT DE I 160 i 0! 

MN88 iCAP, BLASTING: IN-LI 
I 

80 I 0 
I 

! MN90 CAP, BLASTING: IN-LI 
I 

8 0 I 
I i 

RGZ2 
I 

G878 FUZE HAND GREN PRAC i 500 I 0, , 

G881 GREN HAND FRAG M67 893 i 7, I 

I Total: 18,058 
I 

8 I 
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I 

Training Ammunition Usage by Facilities Report 29/07/09 

From: 01/01/2009 To: 29/07/2009 

Facility DODIC Nomenclature Quantity I DUD I 

Fired 
RGZ1 0016 ,ICommercial Electric 50 I oI 

I 0017 icommercia, Det Cord I 200 j 0 

AA63 PAN AVON ROUND 10 0 

AA64 IPAN LOW VELOCITY BLA ,I 
I 10 0 

AA66 IPAN COMM BLACK POWDE I 10 I a I 
DWEC PAN ENHANCED BLANK 10 0 

OWED IPAN CUSTOM STEEL SLU 10 a 
DWEE PAN ALUMINUM SLUG I 10 0 

G881 [GREN HAND FRAG M67 I 4 a ! 
IK143 IMINE AP DIR M18A1 CL 4 a 

! K181 MINE AT M21 W/F M607 I 2 a I 
M023 ICHG DEMO C41-1/4LB 

I 300 0 

i M030 CHG DEMO TNT 1/4 LB 69 a 
M031 ITNT 1/2 LB M1A4 24 i , a 
M060 CHG DEMO ROLL 30 aI 
M097 DDI, CAP BLAST NON E 40 I 0 

M130 ICAP BLAS I ELEC M6 < a 
M131 CAP BLAST NONELEC M7 130 a 
M174 CTG,IMPULSE 

CHG DEMO SHAPED 15 L 

CHG DEMO SHAPED 40 L 

CORD DET REINFORCED 

DYNAMITE MILITARY M1 

I M613 ICORD, DET 
i 

I M670 IFUSE BLASTING TIME M 

[ 
ML14 ICHG DEMO L1NFLEX 125 

I ML45 IHLDR BLST CP SITUBM9 
, , 

I 
I 

I 
I 

I 

20 

10 

3 

7,550 

10 

1,000 I 

700 I 
15 I 
20 I 

o 
a 
a 
a 
a 
a 

[ 

i 
I 

ML47 CAPBLST NON-E M11 W11 I 52 ! 0 I 
MN06 ICAPBLST DELAY M14 (S I 15 I a 
MN07 CAPBLST NN-ELCDLYM15 I 10 I 0 

i 

i, 
! 

MN08 IGNBLST FUSM81 SITUB I 165 I a 
MN41 CAP.BLS NON-ELE DEL Y i 10 I 0 

MN69 BOOSTER DEMO 30FT DE I 10 
! 

0 I 

I 
MN88 CAP, BLASTING: IN-L1 

I I 
10 I, 0 

I 

jRGZ2 

I 

i 
MN90 [CAP, BLASTING: IN-L1 

I 

! G881 GREN HAND FRAG M67 

I K143 IMINE AP DIR M18A 1 CL 

I 
I 

I 

30 I 
I 

296 I 
6 I 

0 I 
I 

2 

o I 
[ Total: [ 10,975 [ 3r [ , I 
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CHEMICALS OF POTENTIAL CONCERN
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Table 8-5 

CHEMICALS OF POTENTIAL CONCERN 
AOC 25 - EOD RANGE 

Chemical I Surface Soils I Subswi'ace Soils I GroLmdwater 

Metals 

Aluminum X X 

Antimony X X 

Arsenic X 

Barium X 

BerylliUm X X X 

Calcium X 

Chromlum X 

Coball X X X 

Copper X X X 

Iron X X X 

Lead X 

Magnesium X 

Manganese X X X 

Mer~ury X 

Nickel X X X 

Potassium X 

Selenium X 

Sodium X 

Vanadium X 

Zinc X X X 

Explosives 

Nitrocellulose 

2.4.6-Trinitrotoluene 

X 

X 

Cyclonite (RDX) X 

PETN X 

HMX X 

Volatile Organics 

Tetrachloroe1hene I X I 
Other Organics 

Total petroleum hydrocarbons X I X 

Note: Groundwater COPe selection is based on unfiltered groundwater data. 


Key. 


x = Selected as cope for the human health risk assessment. 


So~rce: Ecology and Environment, Inc.• 1994. 

8-19 
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Table 8-7 

CHEMICALS OF POTENTIAL CONCERN 
AOC 26 - ZULU RANGE 

Chemical 
Surface 

Soil 
Subsurface 

Soil Sediment 
Surface 
Water Groundwater 

Metals 

Aluminum X X X 

Antimony X 

Arsenic X 

Barium X X X 

Beryllium X X 

Cadmium X 

Calcium X X X X 

Chromium X X 

Cobalt X 

Copper X X X X 

Iron X X 

Lead X X X X X 

Magnesium E X 

Manganese X 

Mercury E 

Nickel X X 

Potassium E X 

Selenium X X 

Silver X 

Sodium X X 

Vanadium E X 

Zinc X X X X 

Explosives 

4-Amino--2.6-dinitrotoluene X 

1,3·Dinitrobenzene X 

2.6--Dinitrotoluene X 

2·NitrolOluene X 

Key at end of table. 
8-36 
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Table 8·' 

CHEMICALS OF POTENTIAL CONCERN 
AOC 26 • ZULU RANGE 

Surface Subsurface Surface 
Chemical SoU Soil Sediment Water Groundwater 

3-Nitrotoluene 

2,4.6 Trinitrotoluene X 

Nitroglycerin X X 

eye/onite (RDX) X X X X X 

HMX X X X X 

Tetryl X 

PETN X 

PesticideslPCBs 

PCB 1254 X 

p,p'·DDD X X 

p,p'·DDE X 

p,p'·DDT X X X 

Heptachlor X 

alpha-chlordane X 

alpha-Benzene hexachloride X 

beta-Benzene hexachloride X 

Semivolatile Organics 

2,4-Dimelhylpbenol X . 

4-Metbylphenol X 

Acenaphthylene X 

Anthracene X X 

• Benzo(a)anthracene X 

Benzo(a)pyrene X 

Benzo(b)fluoranthene X 

Benzo(k)fluoranthene X 

Chrysene X 

Fluoranthene X X 

Phenanthrene X 

Key at end of table, 

8·37 
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Table 8-7 

CHEMICALS OF POTENTIAL CONCERN 
AOC 26 - ZULU RANGE 

Chemical 
Surface 

Soil 
Subsurface 

SOU Sediment 
Surface 
Water Groundwater 

Pyrene X X 

Volatile Orgauics 

Acetone X 

Ethylbenzene X 

1,1.2-Trichloroethane X 

Toluene X X X 

Triehlorofiuoromethane X 

Carbon disulfide X 

Carbon tetrachloride X 

Other Orgauics 

Total petroleum hydrocarbons X X X 

Butyl-carbitol X 

2-Elhyl-l-hexanoI X 

Benzotbiazole X 

Tetracosane X 

Note: Groundwater cope selection is based on unfiltered groundwater data. 

ey: 


E =< Elevated above sediment background levels but not soil background levels. 

X = Selected as a cope for the human health. risk assessment. 


Sour~e:' Ecology and Environment, Inc., 1994. 


8-38 
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Table 8-6 

CHEMICALS OF POTENTIAL CONCERN 
AOC 27 - HOTEL RANGE 

Surface 
ChemJcaI Soils Sediment Water Groundwater 

Metals 

Aluminum E X 

Antimony X X X , 
Arsenic X X 

Barium X X X 

Beryllium X E X 

Calcium X X 

Chromium X E X 

Cobalt X X X 

Copper X X X 

Iron X E X 

Lead X X X 

Magnesium X 

Manganese X X 

Mercury X X 

Nickel X X X 

Potassium X E X 

Selenium X 

Silver . X 

Sodium X X X 

Vanadium X X X 

Zinc X X X 

Explosives 

9"01l1=AI X 

1.3-Diniuobenzene X 

HMX X 

Volati1e Organics 

Acetone X 

2-Butanone X 

Tetnlch!oroetbene X X 

Toluene X 

SemivoJatile OrgaDics 

Benzo(b}fluoranthene X 

Pyrene X 

Trichlorofluorometbane X 

Pestiddes 

d,IIa-BHC I I I I X 

Endosulfan A I X 

8-26 
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Table 8-6 


CHEMICALS OF POTENTIAL CONCERN 

AOC 27 • HOTEL RANGE 


Surface 
Chemical Soils Sedhnen< Water Groundwater 

Methoxychlor X 

p,p'·DDE X X 

p,p'-DDT X X 

p,p'·DDD X 

Other Organic Chemicals . 

Total petroleum hydrocarbons I X I X I I X 

Note: Groundwater cope selection is based on unflltered groundwater data. 

Key: 

E = Elevated above sediment background levels but not significantly above soil background levels. 
X = Selected as COPC for the buman health risk assessment. 

Source: Ecology and Environment. Inc .• 1994. 

8-27 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the southeast from AOC 25, EOD-1. 

April 2010 
Looking west from 27M-93-08X located in the area of AOC 27. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
spia_photolog.cdr 
06/28/10 CNL 

SPIA 

Photograph Log 

2010 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the southeast from 41M-94-03B located in the AOC41 area. 

April 2010 
View to the southeast from 26WP-09-02, located in the AOC 26 area. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
spia_photolog.cdr 
06/28/10 CNL 

SPIA 

Photograph Log 

2010 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
Proposed new well location at AOC 26. View is to the south. 

April 2010 
View is from the north shore of New Cranberry Pond to the south. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
spia_photolog.cdr 
06/28/10 CNL 

SPIA 

Photograph Log 

2010 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the south from SPM-93-08X and SPM-93-07X, located in the AOC 41 area. 

April 2010 
SPIA entry point. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
spia_photolog.cdr 
06/28/10 CNL 

SPIA 

Photograph Log 

2010 
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AOCS 32 AND 43A
 



 

 
 

GROUNDWATER ANALYTICAL RESULTS
 
(2006-2009)
 



 
 

  
 

 
 

   
 

   
   
   

 
    

 
  

 
   
   
    
   

    
   

 
   

 
   

 
   

 
   

   
 

   
   

 
   

  
    
  

  
  

 
 
   
    
    

  
 

   
  

 

Key for Tables 

General Terms 

AOC Area of Contamination 

COC chain of custody 
COD chemical oxygen demand 
CMR Code of Massachusetts Regulations 

EPH extractable petroleum hydrocarbons 

MADEP Massachusetts Department of Environmental Protection; indicates 
MADEP-derived analytical methods (MADEP, 2004a and 2004b) 

MCP Massachusetts Contingency Plan 
µg/L Micrograms per liter 
mg/L Milligrams per liter 
µS/cm Microsiemens per centimeter 
msl mean sea level 
mV Millivolts 

NA Not analyzed/available 

ORP Oxidation-reduction potential 

ROD Record of Decision 

SVOC semi-volatile organic compound 
SW(number)	 Analytical method from the SW-846 method series (EPA, 2005) 

VPH volatile petroleum hydrocarbons 
VOC volatile organic compounds 

Result Indicators (Laboratory Results Only) 

Indicates a detected result above a background level. Bold Text 
Indicates a detected result above the associated site cleanup goal or GW-1 Standard. Bold Text 

Bold Text Indicates a detected result above USEPA Water Quality Criteria. 

Data Qualifiers 

J	 Estimated detection 
U	 Not detected (at associated reporting limit) 
UJ	 Not detected; reporting limit is an estimate 
R	 Rejected due to serious deficiencies in associated QC.  The presence or 

absence of the analyte cannot be verified. 
EJ	 Detected result reported at a concentration above the calibrated range of 

the instrument and is considered an estimate. 

Page 1 of 1 
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�����Groundwater Analytical Results 
Area of Contamination 32/43A 

June 2006 

Method Analyte Units 
Cleanup 

Goal1 SHL-15 32M-92-01X 32Z-99-02X 
32M-01-
13XBR 

32M-01-
14XOB 

32M-01-
14XBR 

32M-01-
15XBR 

32M-01-
16XBR 

32M-01-
17XBR 

32M-01-
18XBR 

32M-01-
18XBR 

Duplicate 

Metals - SW6010B Arsenic, Total µg/L 10 2 9  5 U  5 U  5 U  59 5 U 5 U 5 U 2.8 J 30 30 
Metals - SW6010B Lead, Total µg/L 15 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Metals - SW6010B Manganese, Total µg/L 3,500 120 30 U 20 U 10 U 2,800 10 U 30 U 10 U 10 U 18,000 19,000 
Metals - SW6010B Arsenic, Dissolved µg/L 10 2 6  5 U  5 U  5 U  65 5 U 2.8 J 2.7 J 5 U 33 31 
Metals - SW6010B Lead, Dissolved µg/L 15 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Metals - SW6010B Manganese, Dissolved µg/L 3,500 120 30 U 10 U 10 U 3,400 10 U 20 U 10 U 10 U 19,000 18,000 
VOCs - SW8260B 1,1,1,2-Tetrachloroethane µg/L 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B 1,1,1-Trichloroethane µg/L 5 3 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B 1,1,2,2-Tetrachloroethane µg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B 1,1,2-Trichloroethane µg/L 5 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 75 U 75 U 
VOCs - SW8260B 1,1-Dichloroethane µg/L 70 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 75 U 75 U 
VOCs - SW8260B 1,1-Dichloroethene µg/L 7 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B 1,1-Dichloropropene µg/L 0.5 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B 1,2,3-Trichlorobenzene µg/L NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B 1,2,3-Trichloropropane µg/L 1,000 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - SW8260B 1,2,4-Trichlorobenzene µg/L 70 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B 1,2,4-Trimethylbenzene µg/L 10,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B 1,2-Dibromo-3-chloropropane µg/L 100 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B 1,2-Dibromoethane µg/L 0.02 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 200 U 200 U 
VOCs - SW8260B 1,2-Dichlorobenzene µg/L 600 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.67 U 2.5 U 35 5,900 6,500 
VOCs - SW8260B 1,2-Dichloroethane µg/L 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B 1,2-Dichloropropane µg/L 3 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 180 U 180 U 
VOCs - SW8260B 1,3,5-Trimethylbenzene µg/L 100 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B 1,3-Dichlorobenzene µg/L 40 2.5 U 2.5 U 2.5 0.44 J 2.5 U 2.5 U 0.51 J 0.54 J 9.5 750 820 
VOCs - SW8260B 1,3-Dichloropropane µg/L 5,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B 1,4-Dichlorobenzene µg/L 5 2 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 3 490 540 
VOCs - SW8260B 2,2-Dichloropropane µg/L NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UJ 250 U 250 U 
VOCs - SW8260B 2-Butanone µg/L 400 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - SW8260B 2-Hexanone µg/L 1,000 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - SW8260B 4-Chlorotoluene µg/L NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B 4-Isopropyltoluene µg/L 1,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B 4-Methyl-2-pentanone µg/L 350 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - SW8260B Acetone µg/L 3,000 12 U 5 U 5 U 8.5 100 UJ 6.8 5 U 5 U 5 U 500 U 500 U 
VOCs - SW8260B Benzene µg/L 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B Bromobenzene µg/L 1,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B Bromochloromethane µg/L NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B Bromodichloromethane µg/L 3 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 19 J 19 J 
VOCs - SW8260B Bromoform µg/L 4 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 200 U 200 U 
VOCs - SW8260B Bromomethane µg/L 2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - SW8260B Carbon disulfide µg/L 1,000 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - SW8260B Carbon tetrachloride µg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B Chlorobenzene µg/L 100 0.5 U 0.5 U 0.5 U 0.51 0.5 U 0.5 U 0.5 U 0.5 U 2.8 900 940 
VOCs - SW8260B Chloroethane µg/L 1,000 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - SW8260B Chloroform µg/L 5 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 39 J 41 J 
VOCs - SW8260B Chloromethane µg/L 1,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B cis-1,2-Dichloroethene µg/L 55 3 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.53 0.5 U 22 J 21 J 
VOCs - SW8260B cis-1,3-Dichloropropene µg/L 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 

Page 1 of 6



�����Groundwater Analytical Results 
Area of Contamination 32/43A 

June 2006 

Method Analyte Units 
Cleanup 

Goal1 SHL-15 32M-92-01X 32Z-99-02X 
32M-01-
13XBR 

32M-01-
14XOB 

32M-01-
14XBR 

32M-01-
15XBR 

32M-01-
16XBR 

32M-01-
17XBR 

32M-01-
18XBR 

32M-01-
18XBR 

Duplicate 

VOCs - SW8260B Dibromochloromethane µg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B Dibromomethane µg/L 5,000 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - SW8260B Dichlorodifluoromethane µg/L 10,000 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - SW8260B Ethylbenzene µg/L 700 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B Hexachlorobutadiene µg/L 0.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 60 U 60 U 
VOCs - SW8260B Isopropylbenzene µg/L 10,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B Methyl tert-butyl ether µg/L 70 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - SW8260B Methylene chloride µg/L 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500U 
VOCs - SW8260B n-Butylbenzene µg/L NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B n-Propylbenzene µg/L 1,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B Naphthalene µg/L 140 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B o-Chlorotoluene µg/L 1,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B m,p-Xylene µg/L NS 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - SW8260B o-Xylene µg/L NS 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - SW8260B Total Xylenes µg/L 10,000 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - SW8260B sec-Butylbenzene µg/L NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B Styrene µg/L 100 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - SW8260B tert-Butylbenzene µg/L 1,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B Tetrachloroethene µg/L 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B Toluene µg/L 1,000 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 75 U 75 U 
VOCs - SW8260B trans-1,2-Dichloroethene µg/L 55 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 75U 75 U 
VOCs - SW8260B trans-1,3-Dichloropropene µg/L 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - SW8260B Trichloroethene µg/L 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.41 J 0.46 J 50 U 50 U 
VOCs - SW8260B Trichlorofluoromethane µg/L 10,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - SW8260B Vinyl chloride µg/L 2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VPH - MADEP Benzene µg/L 5 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 40 U 40 U 
VPH - MADEP C5-C8 Aliphatics µg/L 300 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 1,000 U 1,000 U 
VPH - MADEP C5-C8 Aliphatics, Adjusted µg/L 300 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 1,000 U 1,000 U 
VPH - MADEP C9-C10 Aromatics µg/L 200 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 5,850 6,040 
VPH - MADEP C9-C12 Aliphatics µg/L 4,000 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 5,180 5,310 
VPH - MADEP C9-C12 Aliphatics, Adjusted µg/L 4,000 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 1,000 U 1,000 U 
VPH - MADEP Ethylbenzene µg/L 700 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 40 U 40 U 
VPH - MADEP Methyl tert-butyl ether µg/L 70 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 60 U 60 U 
VPH - MADEP Naphthalene µg/L 140 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 200 U 200 U 
VPH - MADEP m/p-Xylene µg/L NS 0.2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 40 U 40 U 
VPH - MADEP o-Xylene µg/L NS 0.2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.268 J 40 U 40 U 
VPH - MADEP Total Xylenes µg/L 10,000 0.2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.268 J 40 U 40 U 
VPH - MADEP Toluene µg/L 1,000 0.2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 40 U 40 U 
EPH - MADEP 2-Methylnaphthalene µg/L 10 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.52 0.629 
EPH - MADEP Acenaphthene µg/L 20 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.479 0.603 
EPH - MADEP Acenaphthylene µg/L 300 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
EPH - MADEP Anthracene µg/L 2,000 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
EPH - MADEP Benzo(a)anthracene µg/L 1 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
EPH - MADEP Benzo(a)pyrene µg/L 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.217 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
EPH - MADEP Benzo(b)fluoranthene µg/L 1 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
EPH - MADEP Benzo(ghi)perylene µg/L 300 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
EPH - MADEP Benzo(k)fluoranthene µg/L 1 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
EPH - MADEP C11-C22 Aromatics µg/L 200 100 U 102 U 103 U 103 U 109 U 104 U 105 U 102 U 110 U 102 U 102 U 
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�����Groundwater Analytical Results 
Area of Contamination 32/43A 

June 2006 

Method Analyte Units 
Cleanup 

Goal1 SHL-15 32M-92-01X 32Z-99-02X 
32M-01-
13XBR 

32M-01-
14XOB 

32M-01-
14XBR 

32M-01-
15XBR 

32M-01-
16XBR 

32M-01-
17XBR 

32M-01-
18XBR 

32M-01-
18XBR 

Duplicate 

EPH - MADEP C11-C22 Aromatics, Adjusted µg/L 200 100 U 102 U 103 U 103 U 109 U 104 U 105 U 102 U 110 U 102 U 102 U 
EPH - MADEP C19-C36 Aliphatics µg/L 5,000 3 100 U 102 U 103 U 103 U 109 U 104 U 105 U 102 U 110 U 102 U 102 U 
EPH - MADEP C9-C18 Aliphatics µg/L 4,000 100 U 102 U 103 U 103 U 109 U 104 U 105 U 102 U 110 U 1,340 1,240 
EPH - MADEP Chrysene µg/L 2 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
EPH - MADEP Dibenzo(a,h)anthracene µg/L 0.5 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
EPH - MADEP Fluoranthene µg/L 90 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
EPH - MADEP Fluorene µg/L 300 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.687 J 0.901 J 
EPH - MADEP Indeno(1,2,3-cd)Pyrene µg/L 0.5 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
EPH - MADEP Naphthalene µg/L 150 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 2.46 2.7 
EPH - MADEP Phenanthrene µg/L 50 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.814 0.992 
EPH - MADEP Pyrene µg/L 20 0.4 U 0.408 U 0.412 U 0.412 U 0.435 U 0.417 U 0.421 U 0.408 U 0.44 U 0.408 U 0.408 U 
Field Parameter Temperature, initial ° C NS 12.07 12.61 12.28 13.46 13.95 15.7 13.68 13.41 12.38 13.25 NA 
Field Parameter Temperature, final ° C NS 11.38 11.4 12.56 11.9 14.47 12.89 13.78 13.21 12.15 12.72 NA 
Field Parameter ORP mV NS 30.2 243 392.4 241 54.9 -78.5 7.1 325.1 19.2 -2.0 NA 
Field Parameter pH standard units NS 7.23 6.13 5.74 6.06 6.28 6.81 7.82 6.07 7.29 6.32 NA 
Field Parameter Specific Conductance µS/cm NS 142 179 146 477 502 635 646 518 506 639 NA 
Field Parameter Dissolved oxygen mg/L NS 0.49 3.67 8.79 5.24 0.41 3.91 3.9 3.4 11.28 0.36 NA 
Field Parameter Turbidity NTU NS 1.4 0.15 3.4 0.15 5.3 0.85 1.0 0.0 1.0 0.10 NA 
Notes:
 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW1 Standard (310 CMR 40 Subpart P).
 
2 The groundwater standard is lower than the site-specific cleanup goal. 

3 The site-specific cleanup goal is lower than the groundwater standard.
 
All general terms, laboratory indicators and data qulaifiers are defined on the Key for Tables found at the beginning of this section.
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�����Groundwater Analytical Results 
Area of Contamination 32/43A 

October 2006 

Method Analyte Units 
Cleanup 

Goal1 SHL-15 
32M-92-

01X 
32Z-99-02X 

32M-01-
13XBR 

32M-01-
14X0B 

32M-01-
14XBR 

32M-01-
15XBR 

32M-01-
16XBR 

32M-01-
17XBR 

32M-01-
18XBR 

32M-01-
18XBR 

Duplicate 
Metals - 6010B Arsenic, total µg/l 10 2 11 0.5 U 5.0 U 5.0 U 49 5.0 U 5.0 U 5.0 U 5.0 U 15 14 
Metals - 6010B Lead, total µg/l 15 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Metals - 6010B Manganese, total µg/l 3,500 160 20 U 9.0 J 70 3,200 10 U 130 20 U 10 U 16,000 16,000 
VOCs - 8260B 1,1,1,2-Tetrachloroethane µg/l 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B 1,1,1-Trichloroethane µg/l 5 3 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B 1,1,2,2-Tetrachloroethane µg/l 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B 1,1,2-Trichloroethane µg/l 5 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 75 U 75 U 
VOCs - 8260B 1,1-Dichloroethane µg/l 70 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 75 U 75 U 
VOCs - 8260B 1,1-Dichloroethene µg/l 7 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B 1,1-Dichloropropene µg/l 0.5 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B 1,2,3-Trichlorobenzene µg/l NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B 1,2,3-Trichloropropane µg/l 1,000 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - 8260B 1,2,4-Trichlorobenzene µg/l 70 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B 1,2,4-Trimethylbenzene µg/l 10,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B 1,2-Dibromo-3-chloropropane µg/l 100 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B 1,2-Dibromoethane µg/l 0.02 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 200 U 200 U 
VOCs - 8260B 1,2-Dichlorobenzene µg/l 600 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 48 2.5 U 61 J 2,800 3,000 
VOCs - 8260B 1,2-Dichloroethane µg/l 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B 1,2-Dichloropropane µg/l 3 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 180 U 180 U 
VOCs - 8260B 1,3,5-Trimethylbenzene µg/l 100 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B 1,3-Dichlorobenzene µg/l 40 2.5 U 2.5 U 2.5 U 0.41 J 0.27 J 0.23 J 14 2.5 U 13 360 400 
VOCs - 8260B 1,3-Dichloropropane µg/l 5,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B 1,4-Dichlorobenzene µg/l 5 2 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.2 J 5.5 2.5 U 5.1 210 J 250 
VOCs - 8260B 2,2-Dichloropropane µg/l NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B 2-Butanone µg/l 400 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - 8260B 2-Chlorotoluene µg/l 1,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B 2-Hexanone µg/l 1,000 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - 8260B 4-Chlorotoluene µg/l NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B 4-Isopropyltoluene µg/l 1,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B 4-Methyl-2-pentanone µg/l 350 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - 8260B Acetone µg/l 3,000 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - 8260B Benzene µg/l 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B Bromobenzene µg/l 1,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B Bromochloromethane µg/l NS 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B Bromodichloromethane µg/l 3 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B Bromoform µg/l 4 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 200 U 200 U 
VOCs - 8260B Bromomethane µg/l 2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - 8260B Carbon disulfide µg/l 1,000 5 U 5 U 5 U 5 U 0.51 J 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - 8260B Carbon tetrachloride µg/l 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B Chlorobenzene µg/l 100 0.5 U 0.5 U 0.5 U 0.12 J 0.5 U 0.5 U 4.9 0.5 U 5.8 480 500 
VOCs - 8260B Chloroethane µg/l 1,000 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - 8260B Chloroform µg/l 5 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 75 U 75 U 
VOCs - 8260B Chloromethane µg/l 1,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B cis-1,2-Dichloroethene µg/l 55 3 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.36 J 0.5 U 0.33 J 50 U 50 U 
VOCs - 8260B cis-1,3-Dichloropropene µg/l 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B Dibromochloromethane µg/l 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B Dibromomethane µg/l 5,000 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - 8260B Dichlorodifluoromethane µg/l 10,000 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
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�����Groundwater Analytical Results 
Area of Contamination 32/43A 

October 2006 

Method Analyte Units 
Cleanup 

Goal1 SHL-15 
32M-92-

01X 
32Z-99-02X 

32M-01-
13XBR 

32M-01-
14X0B 

32M-01-
14XBR 

32M-01-
15XBR 

32M-01-
16XBR 

32M-01-
17XBR 

32M-01-
18XBR 

32M-01-
18XBR 

Duplicate 
VOCs - 8260B Ethylbenzene µg/l 700 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B Hexachlorobutadiene µg/l 0.6 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - 8260B Isopropylbenzene µg/l 10,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B m,p-Xylene µg/l NS 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - 8260B o-Xylene µg/l NS 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - 8260B Total Xylenes µg/l 10,000 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - 8260B Methyl tert-butyl ether µg/l 70 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - 8260B Methylene chloride µg/l 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 500 U 500 U 
VOCs - 8260B Naphthalene µg/l 140 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B n-Butylbenzene µg/l NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B n-Propylbenzene µg/l 1,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B sec-Butylbenzene µg/l NS 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B Styrene µg/l 100 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
VOCs - 8260B tert-Butylbenzene µg/l 1,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B Tetrachloroethene µg/l 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B Toluene µg/l 1,000 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 75 U 75 U 
VOCs - 8260B trans-1,2-Dichloroethene µg/l 90 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 75 U 75 U 
VOCs - 8260B trans-1,3-Dichloropropene µg/l 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 50 U 
VOCs - 8260B Trichloroethene µg/l 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.52 0.19 J 0.43 J 50 U 50 U 
VOCs - 8260B Trichlorofluoromethane µg/l 10,000 2.5 U 2.5 U 0.44 J 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 250 U 250 U 
VOCs - 8260B Vinyl chloride µg/l 2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 100 U 100 U 
EPH (MADEP) 2-Methylnaphthalene µg/l 10 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.242 J 0.194 J 
EPH (MADEP) Acenaphthene µg/l 20 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.368 J 0.296 J 
EPH (MADEP) Acenaphthylene µg/l 300 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.426 U 0.435 U 
EPH (MADEP) Anthracene µg/l 2,000 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.115 J 0.106 J 
EPH (MADEP) Benzo(a)anthracene µg/l 1 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.426 U 0.435 U 
EPH (MADEP) Benzo(a)pyrene µg/l 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
EPH (MADEP) Benzo(b)fluoranthene µg/l 1 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.426 U 0.435 U 
EPH (MADEP) Benzo(g,h,i)perylene µg/l 300 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.273 J 0.426 U 0.435 U 
EPH (MADEP) Benzo(k)fluoranthene µg/l 1 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.426 U 0.435 U 
EPH (MADEP) C11-C22 Aromatics (Adjusted) µg/l 200 106 U 106 U 114 U 105 U 105 U 105 U 105 U 103 U 106 U 106 U 109 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/l 200 106 U 106 U 114 U 105 U 105 U 105 U 105 U 103 U 106 U 106 U 109 U 
EPH (MADEP) C19-C36 Aliphatics µg/l 5,000 3 106 U 106 U 114 U 105 U 105 U 105 U 105 U 103 U 106 U 106 U 109 U 
EPH (MADEP) C9-C18 Aliphatics µg/l 4,000 106 U 106 U 114 U 105 U 105 U 105 U 105 U 103 U 106 U 785 699 
EPH (MADEP) Chrysene µg/l 2 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.426 U 0.435 U 
EPH (MADEP) Dibenzo(a,h)anthracene µg/l 0.5 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.255 J 0.426 U 0.435 U 
EPH (MADEP) Fluoranthene µg/l 90 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.134 J 0.143 J 
EPH (MADEP) Fluorene µg/l 300 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.681 0.561 
EPH (MADEP) Indeno(1,2,3-cd)pyrene µg/l 0.5 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.254 J 0.426 U 0.435 U 
EPH (MADEP) Naphthalene µg/l 140 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.928 U 0.797 U 
EPH (MADEP) Phenanthrene µg/l 50 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.656 0.545 
EPH (MADEP) Pyrene µg/l 20 0.426 U 0.426 U 0.454 U 0.421 U 0.421 U 0.421 U 0.421 U 0.412 U 0.426 U 0.0996 J 0.0941 J 
VPH (MADEP) Benzene µg/l 5 2 U 2 U 0.306 J 2 U 2 U 2 U 2 U 2 U 2 U 40 U 40 U 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) µg/l 400 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 1,000 U 1,000 U 
VPH (MADEP) C5-C8 Aliphatics (Unadjusted) µg/l 400 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 1,000 U 1,000 U 
VPH (MADEP) C9-C10 Aromatics µg/l 200 50 U 50 U 50 U 50 U 50 U 50 U 57.9 50 U 72.4 4,120 4,150 
VPH (MADEP) C9-C12 Aliphatics (Adjusted) µg/l 4,000 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 1,000 U 1,000 U 
VPH (MADEP) C9-C12 Aliphatics (Unadjusted) µg/l 4,000 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 57.4 3,370 3,460 
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�����Groundwater Analytical Results 
Area of Contamination 32/43A 

October 2006 

Method Analyte Units 
Cleanup 

Goal1 SHL-15 
32M-92-

01X 
32Z-99-02X 

32M-01-
13XBR 

32M-01-
14X0B 

32M-01-
14XBR 

32M-01-
15XBR 

32M-01-
16XBR 

32M-01-
17XBR 

32M-01-
18XBR 

32M-01-
18XBR 

Duplicate 
VPH (MADEP) Ethylbenzene µg/l 500 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 40 U 40 U 
VPH (MADEP) m,p-Xylene µg/l NS 2 U 0.689 J 2 U 2 U 2 U 2 U 2 U 2 U 2 U 14.2 J 11.7 J 
VPH (MADEP) o-Xylene µg/l NS 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 6.28 J 4.79 J 
VPH (MADEP) Total xylenes µg/l 10,000 2 U 0.689 J 2 U 2 U 2 U 2 U 2 U 2 U 2 U 20.48 16.49 
VPH (MADEP) Methyl tert-butyl ether µg/l 70 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 60 U 60 U 
VPH (MADEP) Naphthalene µg/l 140 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 200 U 200 U 
VPH (MADEP) Toluene µg/l 1,000 2 U 0.352 J 0.33 J 2 U 2 U 2 U 2 U 2 U 2 U 40 U 40 U 
Field Parameter Temperature, initial ° C NS 12.99 13.28 13.77 11.42 12.2 12.14 13.39 13.45 9.94 12.57 NA 
Field Parameter Temperature, final ° C NS 12.32 12.96 12.79 12.52 11.96 11.80 13.67 14.05 9.81 12.87 NA 
Field Parameter ORP mV NS 100.2 249.1 91.2 130.5 -21.9 -25.4 80.2 200.1 124.9 14.9 NA 
Field Parameter pH standard units NS 5.97 6.1 5.84 6.19 6.26 6.66 6.92 6.32 7.12 6.36 NA 
Field Parameter Specific Conductance µS/cm NS 176 158 235 685 484 578 694 565 543 7.47 NA 
Field Parameter Dissolved oxygen mg/L NS 0.18 4.4 5.84 2.05 0.32 1.33 0.23 1.90 3.30 0.95 NA 
Field Parameter Turbidity NTU NS 0.70 1.4 4.5 0.17 1.37 0.54 1.0 0.35 1.5 0.65 NA 
Notes:
 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW1 Standard (310 CMR 40 Subpart P).
 
2 The groundwater standard is lower than the site-specific cleanup goal. 

3 The site-specific cleanup goal is lower than the groundwater standard.
 
All general terms, laboratory indicators and data qulaifiers are defined on the Key for Tables found at the beginning of this section.
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2007 Groundwater Analytical Results 
Areas of Contamination 32 and 43A 

May 2007 

Method Analyte Units 
Cleanup 
Goal1 

GW-3 
Groundwater 
Standard 32Z-99-02X Qual 32M-01-13XBR Qual 32M-01-14XOB Qual 32M-01-14XBR Qual 32M-01-15XBR Qual 32M-01-16XBR Qual 32M-01-17XBR Qual 32M-01-18XBR Qual 

32M-01-18XBR 
32M-DUP1 Qual 

Metals - SW6010B Arsenic, Total µg/L 102 900 2.1 J 5.0 U 45 5.0 U 5.0 U 5.0 U 5.0 U 51 51 
Metals - SW6010B Lead, Total µg/L 15 10 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 
Metals - SW6010B Manganese, Total µg/L 3,500 NS 14 28 1,500 6 J 46 15 10.0 U 18,200 18,300 
VOCs - 8260B 1,1,1-Trichloroethane µg/L 53 20,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.36 J 0.34 J 
VOCs - 8260B 1,2-Dichlorobenzene µg/L 600 2,000 2.5 U 2.5 U 2.5 U 2.5 U 8.5 2.5 U 23 6,100 6,100 
VOCs - 8260B 1,3-Dichlorobenzene µg/L 402 50,000 2.5 U 2.5 U 2.5 U 2.5 U 4.2 0.64 J 7.8 850 820 
VOCs - 8260B 1,4-Dichlorobenzene µg/L 52 8,000 2.5 U 2.5 U 2.5 U 0.38 J 0.78 J 2.5 U 2.1 J 550 530 
VOCs - 8260B Benzene µg/L 5 10,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.2 2.2 
VOCs - 8260B Bromodichloromethane µg/L 3 50,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Chlorobenzene µg/L 100 1,000 0.5 U 0.5 U 0.4 J 0.12 J 0.89 0.5 U 1.8 1,200 1,300 
VOCs - 8260B Chloroform µg/L 704 20,0004 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 
VOCs - 8260B Cis-1,2-Dichloroethene µg/L 553 50,000 0.5 U 0.5 U 0.5 U 0.5 U 0.29 J 0.47 J 0.21 J 22 22 
VOCs - 8260B Trans-1,2-Dichloroethene µg/L 552 50,000 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 1.1 0.85 
VOCs - 8260B Trichloroethene µg/L 5 5,000 0.5 U 0.5 U 0.5 U 0.5 U 0.47 J 0.4 J 0.41 J 4.2 4.5 
VOCs - 8260B Vinyl Chloride µg/L 2 50,000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) µg/L 3004 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 5005 U 5005 U 
VPH (MADEP) C9-C10 Aromatics µg/L 200 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 6,050 6,250 
VPH (MADEP) C9-C12 Aliphatics (Adjusted) µg/L 7002,4 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 500 U 500 U 
VPH (MADEP) Benzene µg/L 5 10,000 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.5 J 2.57 J 
VPH (MADEP) Ethylbenzene µg/L 5003 5,0004 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 20.0 U 
VPH (MADEP) m,p-Xylenes µg/L NS NS 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 20.0 U 
VPH (MADEP) O-Xylene µg/L NS NS 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 20.0 U 
VPH (MADEP) Total Xylenes µg/L 10,000 5,0004 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 20.0 U 
VPH (MADEP) Toluene µg/L 1,000 40,0004 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 20.0 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/L 200 5,0004 105 U 114 U 104 U 105 U 102 U 111 U 103 U 105 U 104 U 
EPH (MADEP) C19-C36 Aliphatics µg/L 5,000 50,0004 105 U 114 U 104 U 105 U 102 U 111 U 103 U 105 U 104 U 
EPH (MADEP) C9-C18 Aliphatics µg/L 7002,4 50,0004 105 U 114 U 104 U 105 U 102 U 111 U 103 U 854 742 
Field Parameter Temperature, initial °C NS NS 18.43 13.95 12.74 15.48 14.95 14.31 13.85 14.03 NA 
Field Parameter Temperature, final °C NS NS 14.28 11.46 13.42 13.42 13.03 13.01 12.45 13.11 NA 
Field Parameter ORP mV NS NS 286.7 240.1 -67.8 105.9 106.8 254.6 175.5 -30.9 NA 
Field Parameter pH standard units NS NS 5.47 7.73 5.85 6.45 6.74 6.05 9.50 6.28 NA 
Field Parameter Specific Conductance µS/cm NS NS 92 306 541 606 698 606 546 697 NA 
Field Parameter Dissolved Oxygen mg/L NS NS 9.74 6.87 0.42 0.76 1.50 4.03 1.90 0.43 NA 
Field Parameter Turbidity NTU NS NS 7.6 2.53 0.5 0.01 0.1 0.0 1.64 1.9 NA 
Notes: 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
	
2 The groundwater standard is lower than the site-specific cleanup goal.
	
3 The site-specific cleanup goal is lower than the groundwater standard.
	
4 Revised GW-1 or GW-3 standard effective February 14, 2008.
	
5 Reporting limit above Cleanup Goal.
	
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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AOCs 32 and 43A 
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2007 Groundwater Analytical Results 
Areas of Contamination 32 and 43A 

October 2007 

Method Analyte Units 
Cleanup 
Goal1 

GW-3 
Groundwater 
Standard 32Z-99-02X Qual 32M-01-13XBR Qual 32M-01-14XOB Qual 32M-01-14XBR Qual 32M-01-15XBR Qual 32M-01-16XBR Qual 32M-01-17XBR Qual 32M-01-18XBR Qual 

32M-01-18XBR 
32M-DUP1 Qual 

Metals - SW6010B Arsenic, Total µg/L 102 900 3.2 J 5.0 U 69 5.0 U 5.0 U 5.0 U 5.0 U 3.1 J 5.0 
Metals - SW6010B Lead, Total µg/L 15 10 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 
Metals - SW6010B Manganese, Total µg/L 3,500 NS 11.0 U 19.0 U 3,420 12.0 U 91 10.0 U 10.0 U 10,200 11,300 
VOCs - 8260B 1,1,1-Trichloroethane µg/L 53 20,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10.0 UJ 10.0 UJ 
VOCs - 8260B 1,2-Dichlorobenzene µg/L 600 2,000 2.5 U 0.46 J 0.46 J 2.5 U 47 0.45 J 53 690 J 730 J 
VOCs - 8260B 1,3-Dichlorobenzene µg/L 402 50,000 2.5 U 0.32 J 0.26 J 0.22 J 12 2.5 U 12 120 J 120 J 
VOCs - 8260B 1,4-Dichlorobenzene µg/L 52 8,000 2.5 U 2.5 U 2.5 U 0.4 J 5.1 2.5 U 4.2 67 J 70 J 
VOCs - 8260B Benzene µg/L 5 10,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10.0 UJ 10.0 UJ 
VOCs - 8260B Bromodichloromethane µg/L 3 50,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10.0 UJ 10.0 UJ 
VOCs - 8260B Chlorobenzene µg/L 100 1,000 0.5 U 0.5 U 0.5 U 0.2 J 4.6 0.5 U 4.7 110 J 120 J 
VOCs - 8260B Chloroform µg/L 704 20,0004 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 15 UJ 15 UJ 
VOCs - 8260B Cis-1,2-Dichloroethene µg/L 553 50,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.27 J 10.0 UJ 10.0 UJ 

VOCs - 8260B Trans-1,2-Dichloroethene µg/L 552 50,000 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 15.0 UJ 15.0 UJ 
VOCs - 8260B Trichloroethene µg/L 5 5,000 0.5 U 0.5 U 0.5 U 0.5 U 0.31 J 0.5 U 0.39 J 10.0 UJ 10.0 UJ 
VOCs - 8260B Vinyl Chloride µg/L 2 50,000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 20.0 UJ 20.0 UJ 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) µg/L 3004 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 125 U 125 U 
VPH (MADEP) C9-C10 Aromatics µg/L 200 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 53.1 50.0 U 62.3 952 875 
VPH (MADEP) C9-C12 Aliphatics (Adjusted) µg/L 7002,4 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 125 U 125 U 
VPH (MADEP) Benzene µg/L 5 10,000 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 5.0 U 5.0 U 
VPH (MADEP) Ethylbenzene µg/L 5003 5,0004 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 5.0 U 5.0 U 
VPH (MADEP) m,p-Xylenes µg/L NS NS 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 5.0 U 5.0 U 
VPH (MADEP) O-Xylene µg/L NS NS 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 5.0 U 5.0 U 
VPH (MADEP) Total Xylenes µg/L 10,000 5,0004 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 5.0 U 5.0 U 
VPH (MADEP) Toluene µg/L 1,000 40,0004 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 5.0 U 5.0 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/L 200 5,0004 103 U 105 U 111 U 100 U 101 U 104 U 111 U 105 U 105 U 
EPH (MADEP) C19-C36 Aliphatics µg/L 5,000 50,0004 103 U 105 U 111 U 100 U 101 U 104 U 111 U 105 U 105 U 
EPH (MADEP) C9-C18 Aliphatics µg/L 7002,4 50,0004 103 U 105 U 111 U 100 U 101 U 104 U 111 U 158 176 
Field Parameter Temperature, initial °C NS NS 15.50 14.62 13.35 12.34 14.23 14.30 12.73 15.39 NA 
Field Parameter Temperature, final °C NS NS 13.81 15.07 12.43 11.96 14.16 14.04 12.62 14.93 NA 
Field Parameter ORP mV NS NS 215.2 69.8 -175.2 45.1 32.0 96.0 17.9 1.5 NA 
Field Parameter pH standard units NS NS 5.05 6.22 5.88 6.53 6.70 5.96 7.09 6.18 NA 
Field Parameter Specific Conductance µS/cm NS NS 196 564 552 619 746 577 563 819 NA 
Field Parameter Dissolved Oxygen mg/L NS NS 9.04 2.69 0.23 1.50 0.41 2.52 0.49 0.71 NA 
Field Parameter Turbidity NTU NS NS 1.7 0.0 1.4 0.0 0.77 0.0 0.5 0.4 NA 
Notes: 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
	
2 The groundwater standard is lower than the site-specific cleanup goal.
	
3 The site-specific cleanup goal is lower than the groundwater standard.
	
4 Revised GW-1 or GW-3 standard effective February 14, 2008.
	
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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2008 Groundwater Analytical Results 
Area of Contamination 57 - Areas 2 and 3 

June 2008 

AREA 2 AREA 3 

Method Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard Background2 57M-03-01X Qual 57M-03-02X Qual 
57M-03-02X 

Duplicate Qual 57M-03-03X Qual 57M-03-04X Qual 57M-03-05X Qual 57M-95-03X Qual 57M-96-11X Qual 
57M-96-11X 

Duplicate Qual 
Metals - SW6010B Arsenic, Total µg/L 10 900 10.5 NA 13 NA 5.0 U 5.0 U 11 23 160 159 
Metals - SW6010B Iron, Total µg/L NS NS 9,100 NA 11,000 NA 50.0 U 5.0 U 4,900 1,900 37,000 37,000 
Metals - SW6010B Manganese, Total µg/L NS NS 291 NA 1,130 NA 130 239 2,380 77 2,400 2,410 
VOCs - 8260B 1,4-Dichlorobenzene µg/L 5 (ROD) 8,000 NS NA 2.5 U NA 2.5 U 2.5 U 2.5 U 0.93 J 5.1 5.0 
VOCs - 8260B cis -1,2-Dichloroethene µg/L 70 50,000 NS NA 5.3 NA 0.5 U 0.27 J 0.5 U 0.97 6.2 6.2 
VOCs - 8260B Chlorobenzene µg/L 100 1,000 NS NA 0.5 U NA 0.5 UJ 0.50 U 0.5 U 0.50 U 0.50 U 0.50 U 
VOCs - 8260B Tetrachloroethene µg/L 5 (ROD) 30,000 NS NA 3.7 NA 0.66 0.27 J 0.5 U 0.61 0.82 0.81 
VOCs - 8260B Trichloroethene µg/L 5 5,000 NS NA 6.2 NA 0.23 J 0.50 U 0.5 U 0.5 U 2.3 2.3 
VOCs - 8260B Vinyl Chloride µg/L 2 50,000 NS NA 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/L 200 5,0003 NS NA 103 U 105 U 106 U 103 U 108 U NA NA NA 
Field Parameter ORP mV NS NS NS 237.0 -29.1 NA 119.6 145.5 35.8 -189 -61.1 NA 
Field Parameter Dissolved Oxygen mg/L NS NS NS 9.17 0.83 NA 1.10 0.34 0.25 0.67 0.62 NA 
Field Parameter Turbidity NTU NS NS NS 0.00 2.0 NA 0.00 0.97 4.38 1.3 2.61 NA 
Notes: 
1 From the MCP "GW-1" Standards (310 CMR 40 Subpart P) unless identified as from the ROD.
 
2 From the RI.
 
3 Revised GW-3 standard effective February 14, 2008.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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2008 Surface Water Analytical Results 
Area of Contamination 57 - Areas 2 and 3 

June 2008 

Method Analyte Units 

USEPA 
Water 
Quality 

Criteria * 57-AREA2-SW2 Qual 
57-AREA2-SW2 

Duplicate Qual 57-AREA2-SW3 Qual 57-AREA3-SW1 Qual 
Metals - SW6010B Arsenic, Total µg/L 150 6.0 8.0 6.0 11 
Metals - SW6010B Iron, Total µg/L 1,000 2,600 J 2,100 J 1,500 6,800 
Metals - SW6010B Manganese, Total µg/L NS 248 230 266 1,850 
VOCs - 8260B 1,4-Dichlorobenzene µg/L NS 2.5 U 2.5 U 2.5 U 2.5 U 
VOCs - 8260B cis -1,2-Dichloroethene µg/L NS 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Chlorobenzene µg/L NS 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Tetrachloroethene µg/L NS 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Trichloroethene µg/L NS 0.5 U 0.5 U 0.5 U 0.5 U 
VOCs - 8260B Vinyl Chloride µg/L NS 1.0 U 1.0 U 1.0 U 1.0 U 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/L NS 112 U 105 U 108 U NA 
Field Parameters ORP mV NS 102.9 NA 105.9 -15.6 
Field Parameters Dissolved Oxygen mg/L NS 6.12 NA 8.26 6.84 
Field Parameters Turbidity NTU NS 15.0 NA 16.0 20.0 
Notes: 
All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 

* = Criterion Continuous Concentration
 

Water Quality Criteria published by USEPA pursuant to Section 304(a) of the Clean Water Act and provide guidance for states and tribes to use in adopting water quality standards.
 

For Contaminants of Concern (COCs) without Water Quality Criteria a qualitative comparison will be made between the detected concentrations in groundwater and COC concentrations
 

in surface water to determine if groundwater discharge is impacting surface water.
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2008 Groundwater Analytical Results 
Areas of Contamination 32 and 43A 

June 2008 

Method Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard 32Z-99-02X Qual 32M-01-13XBR Qual 32M-01-14XOB Qual 32M-01-14XBR Qual 32M-01-15XBR Qual 32M-01-16XBR Qual 32M-01-17XBR Qual 32M-01-18XBR Qual 
32M-01-18XBR 

32M-DUP1 Qual 
Metals - SW6010B Arsenic, Total µg/L 102 900 5.0 U 5.0 U 50 5.0 U 5.0 U 5.0 U 5.0 U 38 39 
Metals - SW6010B Manganese, Total µg/L 3,500 NS 23 6.3 J 2,760 11 31 4.0 J 21 14,800 14,500 
VOCs - 8260B 1,1,1-Trichloroethane µg/L 53 20,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 10 U 
VOCs - 8260B 1,1,2-Trichloroethane µg/L 5 50,000 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 15 U 15 U 
VOCs - 8260B 1,2-Dichlorobenzene µg/L 600 2,000 2.5 U 2.5 U 2.5 U 2.5 U 76 2.5 U 11 2,700 2,800 
VOCs - 8260B 1,3-Dichlorobenzene µg/L 402 50,000 2.5 U 2.5 U 0.24 J 0.33 J 19 2.5 U 3.5 450 480 
VOCs - 8260B 1,4-Dichlorobenzene µg/L 52 8,000 2.5 U 2.5 U 2.5 U 0.35 J 7.9 2.5 U 1.0 J 270 290 
VOCs - 8260B cis -1,2-Dichloroethene µg/L 553 50,000 0.5 U 0.5 U 0.5 U 0.5 U 0.19 J 0.5 U 0.5 U 10 U 10 U 
VOCs - 8260B trans -1,2-Dichloroethene µg/L 100 50,000 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 15 U 15 U 
VOCs - 8260B Benzene µg/L 5 10,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 10 U 
VOCs - 8260B Chlorobenzene µg/L 100 1,000 0.5 U 0.5 U 0.5 U 0.5 U 14 0.5 U 0.94 850 880 
VOCs - 8260B Ethylbenzene µg/L 700 5,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 10 U 
VOCs - 8260B Toluene µg/L 1,000 40,000 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 15 U 15 U 
VOCs - 8260B Trichloroethene µg/L 5 5,000 0.5 U 0.5 U 0.5 U 0.5 U 0.23 J 0.2 J 0.28 J 10 U 10 U 
VOCs - 8260B Vinyl Chloride µg/L 2 50,000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 20 U 20 U 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) µg/L 3004 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 500 U 500 U 
VPH (MADEP) C9-C12 Aliphatics (Adjusted) µg/L 7002,4 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 500 U 500 U 
VPH (MADEP) C9-C10 Aromatics µg/L 200 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 84.0 3,230 3,030 
VPH (MADEP) Benzene µg/L 5 10,000 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 2.67 J 
VPH (MADEP) Ethylbenzene µg/L 700 5,0004 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 20.0 U 
VPH (MADEP) Toluene µg/L 1,000 40,0004 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 20.0 U 
VPH (MADEP) m,p- xylenes µg/L NS NS 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 20.0 U 
VPH (MADEP) o- xylenes µg/L NS NS 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 20.0 U 
VPH (MADEP) Total xylenes µg/L 10,000 5,000 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20.0 U 20.0 U 
EPH (MADEP) C9-C18 Aliphatics µg/L 7002,4 50,0004 106 U 100 U 105 U 105 U 105 U 105 U 105 U 430 523 
EPH (MADEP) C19-C36 Aliphatics µg/L 5,0003 50,0004 106 U 100 U 105 U 105 U 105 U 105 U 105 U 12.6 J 25.2 J 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/L 200 5,0004 106 U 100 U 93.7 J 69.6 J 65.9 J 105 U 105 U 62.2 J 105 U 
Field Parameter Temperature, initial °C NS NS 17.84 12.98 12.73 14.49 14.18 15.55 13.6 16.24 NA 
Field Parameter Temperature, final °C NS NS 14.48 12.80 12.61 14.39 14.19 13.87 12.85 13.81 NA 
Field Parameter ORP mV NS NS 176.3 118.9 -62.6 158.9 70.9 136.2 155.8 -40.1 NA 
Field Parameter pH standard units NS NS 8.12 6.26 6.11 6.50 6.67 6.03 7.30 10.48 NA 
Field Parameter Specific Conductance µS/cm NS NS 205 676 570 664 823 728 619 833 NA 
Field Parameter Dissolved Oxygen mg/L NS NS 8.62 3.20 0.25 2.18 2.30 5.26 7.27 1.03 NA 
Field Parameter Turbidity NTU NS NS 2.0 0.05 4.35 0.16 3.0 0.0 4.25 0.00 NA 
Notes: 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 
2 The groundwater standard is lower than the site-specific cleanup goal.
 
3 The site-specific cleanup goal is lower than the groundwater standard.
 
4 Revised GW-1 or GW-3 standard effective February 14, 2008.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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2008 Groundwater Analytical Results 
Areas of Contamination 32 and 43A 

October 2008 

Method Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard 32M-01-13XBR Qual 32M-01-14XOB Qual 32M-01-15XBR Qual 32M-01-16XBR Qual 32M-01-17XBR Qual 32M-01-18XBR Qual 
32M-01-18XBR 

32M-DUP1 Qual 
Metals - SW6010B Arsenic, Total µg/L 102 900 5.0 U 70 5.0 U 5.0 U 5.0 U 34 35 
Metals - SW6010B Manganese, Total µg/L 3,500 NS 10.0 U 5,050 116 10.0 U 10.0 U 18,900 18,600 
VOCs - 8260B 1,1,1-Trichloroethane µg/L 53 20,000 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 50 U 50 U 
VOCs - 8260B 1,1,2-Trichloroethane µg/L 5 50,000 0.75 UJ 0.75 UJ 0.75 UJ 0.75 UJ 0.75 UJ 75 U 75 U 
VOCs - 8260B 1,2-Dichlorobenzene µg/L 600 2,000 2.5 UJ 2.5 UJ 61 J 2.5 UJ 18 J 4,100 4,000 
VOCs - 8260B 1,3-Dichlorobenzene µg/L 402 50,000 2.5 UJ 2.5 UJ 15 J 2.5 UJ 5.0 J 580 570 
VOCs - 8260B 1,4-Dichlorobenzene µg/L 52 8,000 2.5 UJ 2.5 UJ 5.7 J 2.5 UJ 1.8 J 390 380 
VOCs - 8260B cis -1,2-Dichloroethene µg/L 553 50,000 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 50 U 50 U 
VOCs - 8260B trans -1,2-Dichloroethene µg/L 100 50,000 0.75 UJ 0.75 UJ 0.75 UJ 0.75 UJ 0.75 UJ 75 U 75 U 
VOCs - 8260B Benzene µg/L 5 10,000 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 50 U 50 U 
VOCs - 8260B Chlorobenzene µg/L 100 1,000 0.5 UJ 0.5 UJ 9.6 J 0.5 UJ 1.4 J 1,600 1,600 
VOCs - 8260B Ethylbenzene µg/L 700 5,000 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 50 U 50 U 
VOCs - 8260B Toluene µg/L 1,000 40,000 0.75 UJ 0.75 UJ 0.75 UJ 0.75 UJ 0.75 UJ 75 U 75 U 
VOCs - 8260B Trichloroethene µg/L 5 5,000 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.27 J 50 U 50 U 
VOCs - 8260B Vinyl Chloride µg/L 2 50,000 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 100 U 100 U 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) µg/L 3004 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 1,250 U 1,250 U 
VPH (MADEP) C9-C12 Aliphatics (Adjusted) µg/L 7002,4 50,0004 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 1,250 U 1,250 U 
VPH (MADEP) C9-C10 Aromatics µg/L 200 50,0004 50.0 U 50.0 U 68.4 50.0 U 50.0 U 3,660 3,550 
VPH (MADEP) Benzene µg/L 5 10,000 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 50.0 U 50.0 U 
VPH (MADEP) Ethylbenzene µg/L 700 5,0004 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 50.0 U 50.0 U 
VPH (MADEP) Toluene µg/L 1,000 40,0004 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 50.0 U 50.0 U 
VPH (MADEP) m,p- xylenes µg/L NS NS 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 50.0 U 50.0 U 
VPH (MADEP) o- xylenes µg/L NS NS 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 50.0 U 50.0 U 
VPH (MADEP) Total xylenes µg/L 10,000 5,000 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 50.0 U 50.0 U 
EPH (MADEP) C9-C18 Aliphatics µg/L 7002,4 50,0004 103 U 103 U 100 U 100 U 102 U 455 J 587 J 
EPH (MADEP) C19-C36 Aliphatics µg/L 5,0003 50,0004 103 U 103 U 100 U 100 U 102 U 8.8 J 19.2 J 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/L 200 5,0004 103 U 103 U 100 U 100 U 102 U 103 U 100 U 
Field Parameter Temperature, initial °C NS NS 14.06 10.21 13.26 14.06 10.89 14.42 NA 
Field Parameter Temperature, final °C NS NS 14.89 9.93 13.33 13.39 11.38 14.63 NA 
Field Parameter ORP mV NS NS 177.5 -73.1 132.0 179.6 54.8 60.9 NA 
Field Parameter pH standard units NS NS 6.35 5.59 7.08 6.38 6.70 6.73 NA 
Field Parameter Specific Conductance µS/cm NS NS 535 566 829 728 591 935 NA 
Field Parameter Dissolved Oxygen mg/L NS NS 2.00 0.31 0.75 2.38 4.07 0.72 NA 
Field Parameter Turbidity NTU NS NS 1.0 5.9 0.90 0.00 1.47 3.0 NA 
Notes: 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 
2 The groundwater standard is lower than the site-specific cleanup goal.
 
3 The site-specific cleanup goal is lower than the groundwater standard.
 
4 Revised GW-1 or GW-3 standard effective February 14, 2008.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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Table 4.11

 

�����Groundwater Analytical Results 
Areas of Contamination 32 and 43A 

March 2009 

Method Analyte Units 
Cleanup 
Goal1,4 

GW-3 
Groundwater 

Standard4 32M-01-13XBR Qual 32M-01-15XBR Qual 32M-01-16XBR Qual 32M-01-17XBR Qual 32M-01-18XBR Qual 
Metals - SW6010B Arsenic, Total μg/L 102 900 NA NA NA NA 174 

Manganese, Total μg/L 3,500 NS NA NA NA 2,170 
VOCs - 8260B 1,1,1-Trichloroethane μg/L 53 20,000 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 

1,1,2-Trichloroethane μg/L 5 50,000 0.75 U 0.75 U 0.75 U 0.75 U 7.5 U 
1,2-Dichlorobenzene μg/L 600 2,000 2.5 U 0.52 J 0.4 J 22.0 330 
1,3-Dichlorobenzene μg/L 402 50,000 2.5 U 0.26 J 0.44 J 6.7 62 
1,4-Dichlorobenzene μg/L 52 8,000 0.5 U 2.5 UJ 2.5 U 2.0 U 41 
cis -1,2-Dichloroethene μg/L 553 50,000 0.75 U 0.5 UJ 0.5 U 0.5 U 5.0 U 
trans -1,2-Dichloroethene μg/L 100 50,000 0.5 U 0.75 UJ 0.75 U 0.75 U 7.5 U 
Benzene μg/L 5 10,000 0.5 U 0.16 J 0.5 U 0.5 U 5.0 U 
Chlorobenzene μg/L 100 1,000 0.5 U 0.5 UJ 0.22 J 2.5 93 
Ethylbenzene μg/L 700 5,000 0.5 U 0.5 UJ 0.5 U 0.5 U 5.0 U 
Toluene μg/L 1,000 40,000 0.75 U 0.75 UJ 0.75 U 0.75 U 7.5 U 
Trichloroethene μg/L 5 5,000 0.5 U 0.5 UJ 0.5 U 0.33 J 5.0 U 

Vinyl Chloride μg/L 2 50,000 1.0 U 1.0 UJ 1.0 U 1.0 U 10.0 U 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) μg/L 300 50,000 50.0 U 500.0 R 50.0 U 50.0 U 250.0 UJ 

C9-C12 Aliphatics (Adjusted) μg/L 7002 50,000 50.0 U 500.0 R 50.0 U 32.8 J 272.0 J 
C9-C10 Aromatics μg/L 200 50,000 50.0 U 500.0 R 50.0 U 29.3 J 292 J 
Benzene μg/L 5 10,000 2.0 U 20.0 R 2.0 U 2.0 U 10.0 U 
Ethylbenzene μg/L 700 5,000 2.0 U 20.0 R 2.0 U 2.0 U 10.0 U 
Toluene μg/L 1,000 40,000 2.0 U 20.0 R 2.0 U 2.0 U 10.0 U 
m,p- xylenes μg/L NS NS 2.0 U 20.0 R 2.0 U 2.0 U 10.0 U 
o- xylenes μg/L NS NS 2.0 U 20.0 R 2.0 U 2.0 U 10.0 U 

Total xylenes μg/L 10,000 5,000 2.0 U 20.0 R 2.0 U 2.0 U 10.0 U 
EPH (MADEP) C9-C18 Aliphatics μg/L 7002 50,000 104 UJ 104 U 105 U 112 U 101 J 

C19-C36 Aliphatics μg/L 5,0003 50,000 104 UJ 104 U 105 U 112 U 45.5 J 
C11-C22 Aromatics (Unadjusted) μg/L 200 5,000 104 UJ 104 U 105 U 112 U 94.4 J 

Field Parameter Temperature, initial °C NS NS 9.99 12.58 13.06 12.96 11.46 

Temperature, final °C NS NS 9.64 12.43 12.67 12.19 11.48 

ORP mV NS NS 294.2 444.5 303.8 291.3 431.7 

pH standard units NS NS 5.71 12.63 6.05 7.01 7.34 

Specific Conductance μS/cm NS NS 279 87,500 776 724 14,476 

Dissolved Oxygen mg/L NS NS 6.52 52.30 4.79 1.41 17.13 

Turbidity NTU NS NS 2.40 9.3 0 0.96 17.70 
Notes: 

1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 
2 The groundwater standard is lower than the site-specific cleanup goal.
 
3 The site-specific cleanup goal is lower than the groundwater standard.
 
4 GW-1 or GW-3 standard effective June 26, 2009
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. Groundwater Analytical Results 
AOCs 32 and 43A 

March 2009 
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Table 4.14

 

2009 Groundwater Analytical Results 
Areas of Contamination 32 and 43A 

May 2009 

Method Analyte Units 
Cleanup 
Goal1,3 

GW-3 
Groundwater 

Standard3 32Z-99-02X Qual 32M-01-13XBR Qual 32M-01-14XOB Qual 32M-01-14XBR Qual 32M-01-15XBR 
Metals - SW6010B Arsenic, Total μg/L 10 900 5.0 U 5.0 U 66 5.0 U 180 

Manganese, Total μg/L 3,500 NS 11.0 12.0 3,660 27 21 
VOCs - 8260B 1,1,1-Trichloroethane μg/L 52 20,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 

1,1,2-Trichloroethane μg/L 5 50,000 0.75 U 0.75 U 0.75 U 0.75 U 0.75 
1,2-Dichlorobenzene μg/L 600 2,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 
1,3-Dichlorobenzene μg/L 40 50,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 
1,4-Dichlorobenzene μg/L 5 8,000 2.5 U 2.5 U 2.5 U 2.5 U 2.5 
cis -1,2-Dichloroethene μg/L 552 50,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 
trans -1,2-Dichloroethene μg/L 100 50,000 0.75 U 0.75 U 0.75 U 0.75 U 0.75 
Benzene μg/L 5 10,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 
Chlorobenzene μg/L 100 1,000 0.5 U 0.5 U 0.5 U 0.18 J 0.5 
Ethylbenzene μg/L 700 5,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 
Toluene μg/L 1,000 40,000 0.75 U 0.75 U 0.75 U 0.75 U 0.75 
Trichloroethene μg/L 5 5,000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 
Vinyl Chloride μg/L 2 50,000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 

VPH (MADEP) C5-C8 Aliphatics (Adjusted) μg/L 300 50,000 50.0 U 50.0 U 50.0 U 50.0 U 250.0 
C9-C12 Aliphatics (Adjusted) μg/L 700 50,000 50.0 U 50.0 U 50.0 U 50.0 U 250.0 
C9-C10 Aromatics μg/L 200 50,000 50.0 U 50.0 U 50.0 U 50.0 U 250.0 
Benzene μg/L 5 10,000 2.0 U 2.0 U 2.0 U 2.0 U 10.0 
Ethylbenzene μg/L 700 5,0004 2.0 U 2.0 U 2.0 U 2.0 U 10.0 
Toluene μg/L 1,000 40,000 2.0 U 2.0 U 2.0 U 2.0 U 10.0 
m,p- xylenes μg/L NS NS 2.0 U 2.0 U 2.0 U 2.0 U 10.0 
o- xylenes μg/L NS NS 2.0 U 2.0 U 2.0 U 2.0 U 10.0 
Total xylenes μg/L 10,000 5,000 2.0 U 2.0 U 2.0 U 2.0 U 10.0 

EPH (MADEP) C9-C18 Aliphatics μg/L 700 50,000 105 U 100 U 102 U 102 U 105 
C19-C36 Aliphatics μg/L 5,0002 50,000 105 U 100 U 102 U 102 U 105 
C11-C22 Aromatics (Unadjusted) μg/L 200 5,000 105 U 100 U 102 U 102 U 105 

Field Parameter Temperature, initial °C NS NS 10.65 11.58 12.36 12.70 13.03 
Temperature, final °C NS NS 10.85 10.99 11.56 12.17 13.18 
ORP mV NS NS 161.6 165.9 -29.0 23.7 435.6 
pH standard units NS NS 5.39 6.00 5.48 6.06 12.38 
Specific Conductance μS/cm NS NS 109 243 514 672 27,818 
Dissolved Oxygen mg/L NS NS 9.06 6.90 0.18 0.49 39.17 
Turbidity NTU NS NS 9.96 2.31 1.31 0.00 3.9 

Notes: 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 
2 The site-specific cleanup goal is lower than the groundwater standard.
 
3 Revised GW-1 or GW-3 standard effective June 26, 2009.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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Table 4.14

 

2009 Groundwater Analytical Results 
Areas of Contamination 32 and 43A 

May 2009 

Method Analyte Units 
Cleanup 
Goal1,3 

GW-3 
Groundwater 

Standard3 Qual 32M-01-16XBR Qual 32M-01-17XBR Qual 32M-01-18XBR Qual 
32M-01-18XBR 32M-

DUP1 Qual 
Metals - SW6010B Arsenic, Total μg/L 10 900 5.0 U 5.0 U 51 53 

Manganese, Total μg/L 3,500 NS 10.0 U 10 U 29,400 29,600 
VOCs - 8260B 1,1,1-Trichloroethane μg/L 52 20,000 U 0.5 U 0.5 U 5 U 50 U 

1,1,2-Trichloroethane μg/L 5 50,000 U 0.75 U 0.75 U 7.5 U 75 U 
1,2-Dichlorobenzene μg/L 600 2,000 R 2.5 U 46 1,700 J 2,600 J 
1,3-Dichlorobenzene μg/L 40 50,000 R 2.5 U 8.6 270 J 420 J 
1,4-Dichlorobenzene μg/L 5 8,000 R 2.5 U 3.4 180 J 290 J 
cis -1,2-Dichloroethene μg/L 552 50,000 U 0.5 U 0.5 U 5 U 50 U 
trans -1,2-Dichloroethene μg/L 100 50,000 U 0.75 U 0.75 U 7.5 U 75 U 
Benzene μg/L 5 10,000 R 0.5 U 0.5 U 5 U 50 U 
Chlorobenzene μg/L 100 1,000 R 0.5 U 0.5 U 540 J 770 J 
Ethylbenzene μg/L 700 5,000 R 0.5 U 0.5 U 5 U 50 U 
Toluene μg/L 1,000 40,000 R 0.75 U 0.75 U 7.5 U 75 U 
Trichloroethene μg/L 5 5,000 U 0.5 U 0.29 J 5 U 50 U 
Vinyl Chloride μg/L 2 50,000 U 1.0 U 1.0 U 10 U 100 U 

VPH (MADEP) C5-C8 Aliphatics (Adjusted) μg/L 300 50,000 UJ 50.0 U 50.0 U 50.0 U 250 U 
C9-C12 Aliphatics (Adjusted) μg/L 700 50,000 UJ 50.0 U 48.5 J 132.0 J 251 U 
C9-C10 Aromatics μg/L 200 50,000 UJ 50.0 U 47.6 J 1,890 1,850 
Benzene μg/L 5 10,000 UJ 2.0 U 2.0 U 2.0 U 10.0 U 
Ethylbenzene μg/L 700 5,0004 UJ 2.0 U 2.0 U 2.0 U 10.0 U 
Toluene μg/L 1,000 40,000 UJ 2.0 U 2.0 U 2.0 U 10.0 U 
m,p- xylenes μg/L NS NS UJ 2.0 U 2.0 U 2.0 U 10.0 U 
o- xylenes μg/L NS NS UJ 2.0 U 2.0 U 2.0 U 10.0 U 
Total xylenes μg/L 10,000 5,000 UJ 2.0 U 2.0 U 2.0 U 10.0 U 

EPH (MADEP) C9-C18 Aliphatics μg/L 700 50,000 U 100 U 18.4 J 470 J 300 J 
C19-C36 Aliphatics μg/L 5,0002 50,000 U 100 U 30.2 J 11.7 J 9.46 J 
C11-C22 Aromatics (Unadjusted) μg/L 200 5,000 U 57.6 J 100 U 100 U 103 U 

Field Parameter Temperature, initial °C NS NS 12.72 11.5 11.46 NA 
Temperature, final °C NS NS 12.56 11.61 11.48 NA 
ORP mV NS NS 296.8 234.8 431.7 NA 
pH standard units NS NS 5.88 6.81 7.34 NA 
Specific Conductance μS/cm NS NS 795 860 14476 NA 
Dissolved Oxygen mg/L NS NS 4.28 0.31 17.13 NA 
Turbidity NTU NS NS 0.8 2.91 17.70 NA 

Notes: 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 
2 The site-specific cleanup goal is lower than the groundwater standard.
 
3 Revised GW-1 or GW-3 standard effective June 26, 2009.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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Table 4.15

 

2009 Groundwater Analytical Results 
Areas of Contamination 32 and 43A 

November 2009 

Method Analyte Units 
Cleanup 
Goal1,3 

GW-3 
Groundwater 

Standard3 32M-01-13XBR Qual SHL-25 Qual 32M-01-15XBR Qual 32M-01-16XBR Qual 32M-01-17XBR Qual 
Metals - SW6010B Arsenic, Total μg/L 10 900 NA NA NA NA 5 U 

Manganese, Total μg/L 3,500 NS NA NA NA NA 10 U 
VOCs - 8260B 1,1,1-Trichloroethane μg/L 52 20,000 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 

1,1,2-Trichloroethane μg/L 5 50,000 0.75 U 0.75 UJ 0.75 UJ 0.75 UJ 0.75 UJ 
1,2-Dichlorobenzene μg/L 600 2,000 2.5 U 3.9 2.5 UJ 2.5 UJ 78 J 
1,3-Dichlorobenzene μg/L 40 50,000 2.5 U 1.5 J 2.5 UJ 2.5 UJ 14 J 
1,4-Dichlorobenzene μg/L 5 8,000 2.5 U 0.82 J 2.5 UJ 2.5 UJ 8.2 J 
cis -1,2-Dichloroethene μg/L 552 50,000 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 
trans -1,2-Dichloroethene μg/L 100 50,000 0.75 U 0.75 UJ 0.75 UJ 0.75 UJ 0.75 UJ 
Benzene μg/L 5 10,000 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 
Chlorobenzene μg/L 100 1,000 0.5 U 0.69 0.50 UJ 0.5 UJ 8.0 J 
Ethylbenzene μg/L 700 5,000 0.50 U 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 
Toluene μg/L 1,000 40,000 0.75 U 0.75 UJ 0.75 UJ 0.75 UJ 0.75 UJ 
Trichloroethene μg/L 5 5,000 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.23 J 

Vinyl Chloride μg/L 2 50,000 1.0 U 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) μg/L 300 50,000 50.0 U 50.0 U 50.0 UJ 50.0 U 50.0 U 

C9-C12 Aliphatics (Adjusted) μg/L 700 50,000 50.0 U 2.5 J 50.0 UJ 50.0 U 50.0 U 
C9-C10 Aromatics μg/L 200 50,000 50.0 U 50.0 U 50.0 UJ 50.0 U 85.2 J 
Benzene μg/L 5 10,000 2.0 U 2.0 U 2.0 UJ 2.0 U 2.0 U 
Ethylbenzene μg/L 700 5,000 2.0 U 1.0 J 2.0 UJ 2.0 U 8.55 J 
Toluene μg/L 1,000 40,000 2.0 U 2.0 U 2.0 UJ 2.0 U 2.0 U 
m,p- xylenes μg/L NS NS 2.0 U 2.0 U 2.0 UJ 2.0 U 2.0 UJ 
o- xylenes μg/L NS NS 2.0 U 0.6 J 2.0 UJ 2.0 U 2.0 UJ 

Total xylenes μg/L 10,000 5,000 2.0 U 2.0 U 2.0 UJ 2.0 U 2.0 U 
EPH (MADEP) C9-C18 Aliphatics μg/L 700 50,000 11 J 110 U 107 U 113 U 31 J 

C19-C36 Aliphatics μg/L 5,0002 50,000 105 U 110 U 107 U 113 U 106 U 
C11-C22 Aromatics (Unadjusted) μg/L 200 5,000 105 U 110 U 107 U 113 U 106 U 

Field Parameter Temperature, initial °C NS NS 15.49 12.44 14.73 15.03 12.40 

Temperature, final °C NS NS 15.78 12.29 14.77 14.65 12.40 

pH mV NS NS 5.9 5.9 10.52 5.8 6.81 

Specific Conductance standard units NS NS 293.00 700 52460 624 1,580 

ORP μS/cm NS NS 282 23 282 1.8 246.7 

Dissolved Oxygen mg/L NS NS 7.26 6 34.11 4.89 9.02 

Turbidity NTU NS NS 0.87 0.0 7.64 0.25 1.41 
Notes: 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 
2 The site-specific cleanup goal is lower than the groundwater standard.
 
3 GW-1 or GW-3 standard effective June 26, 2009
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Table 4.15

 

2009 Groundwater Analytical Results 
Areas of Contamination 32 and 43A 

November 2009 

Method Analyte Units 
Cleanup 
Goal1,3 

GW-3 
Groundwater 

Standard3 32M-01-18XBR Qual 
32M-01-18XBR 

32M-DUP1 Qual 
Metals - SW6010B Arsenic, Total μg/L 10 900 18 20 

Manganese, Total μg/L 3,500 NS 6,970 6,890 
VOCs - 8260B 1,1,1-Trichloroethane μg/L 52 20,000 10 UJ 10 UJ 

1,1,2-Trichloroethane μg/L 5 50,000 15 UJ 15 UJ 
1,2-Dichlorobenzene μg/L 600 2,000 730 J 720 J 
1,3-Dichlorobenzene μg/L 40 50,000 150 J 150 J 
1,4-Dichlorobenzene μg/L 5 8,000 100 J 100 J 
cis -1,2-Dichloroethene μg/L 552 50,000 10 UJ 10 U 
trans -1,2-Dichloroethene μg/L 100 50,000 15 UJ 15 UJ 
Benzene μg/L 5 10,000 10 UJ 10 UJ 
Chlorobenzene μg/L 100 1,000 200 J 190 J 
Ethylbenzene μg/L 700 5,000 10 UJ 10 UJ 
Toluene μg/L 1,000 40,000 15 UJ 15 UJ 
Trichloroethene μg/L 5 5,000 10 UJ 10 UJ 

Vinyl Chloride μg/L 2 50,000 20 UJ 20 UJ 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) μg/L 300 50,000 250 U 10.2 J 

C9-C12 Aliphatics (Adjusted) μg/L 700 50,000 250 U 250 U 
C9-C10 Aromatics μg/L 200 50,000 837 700 
Benzene μg/L 5 10,000 10 U 2 U 
Ethylbenzene μg/L 700 5,000 226 225 
Toluene μg/L 1,000 40,000 10 U 2 U 
m,p- xylenes μg/L NS NS 10 U 2 U 
o- xylenes μg/L NS NS 10 U 2 U 

Total xylenes μg/L 10,000 5,000 10 U 2 U 
EPH (MADEP) C9-C18 Aliphatics μg/L 700 50,000 246 208 

C19-C36 Aliphatics μg/L 5,0002 50,000 107 U 104 U 
C11-C22 Aromatics (Unadjusted) μg/L 200 5,000 40.3 J 45.7 J 

Field Parameter Temperature, initial °C NS NS 15.04 NA 

Temperature, final °C NS NS 14.98 NA 

pH mV NS NS 5.69 NA 

Specific Conductance standard units NS NS 4,436 NA 

ORP μS/cm NS NS 120.7 NA 

Dissolved Oxygen mg/L NS NS 2.15 NA 

Turbidity NTU NS NS 2.40 NA 
Notes: 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 
2 The site-specific cleanup goal is lower than the groundwater standard.
 
3 GW-1 or GW-3 standard effective June 26, 2009
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RECORD OF DECISION 
Areas of Contamination 32 and 43A 
Devens, Massachusetts 

Table 24 
Synopsis of Federal and State ARARs for Monitored Natural Allenuation 

Area of Contamination 32 and 43A 
Devens, Massachusells 

Location Specific 

Authority Location Specific Requirement Status Requirement Synopsis 
Action To Be Taken 

To Attain Requirement 

Federal Regulatory 
Authority 

No location-specific ARARs 
will be triggered. 

State Regulatory 
Authority 

No location-specific ARARs 
will be triggered. 
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RECORD OF DECISION 
Areas of Contamination 32 and 43A 
Devens, Massachusetts 

Table 24 
Synopsis of Federal and State ARARs for Monitored Natural Attenuation 

Area of Contamination 32 and 43A 
Devens. Massachusetts 

Chemical Specific 

Authority 
Chmical Specific 

Requirement Status Requirement Synopsis 
Action To Be Taken 

To Attain Requirement 

Federal 
Regulatory 
Authority 

Groundwater 
(Also applicable 
as an Action 
Specific ARAR) 

SDWA. National Primary 
Drinking Water Standards. 
MCLs [40 CFR Parts 141.11 -
141.16 and 141.50 - 141.52] 

Relevant and 
Appropriate 

The NPDWR establishes MCLs for several common 
organic and inorganic contaminants. MCLs specify 
the maximum permissible concentrations of 
contaminants in public drinking water supplies. 
MCLs are federally enforceable standards based in 
part on the availability and cost of treatment 
techniques. 

Biodegradation of organic contaminants 
exceeding MCLs is believed to be occurring 
under existing conditions. MCLs will be 
used to evaluate the performance of this 
alternative through implementation of a 
long-term groundwater monitoring program 
will achieve MCLs at completion of remedy. 

Federal 
Regulatory 
Authority 

Groundwater USEPA Reference Dose TBC 

Federal 
Regulatory 
Authority 

Groundwater US EPA HAs TBC 

State Regulatory 
Authority 

Groundwater(Also 
applicable as an 
Action Specific 
ARAR) 

Massachusetts Drinking Water 
Standards and Guidelines 
[310 CMR 22.0]. 

Relevant and 
Appropriate 

The Massachusetts Drinking Water Standards and 
Guidelines list MMCLs which apply to water 
delivered to any user of a public water supply 
system as defined in 310 CMR 22.00. Private 
residential wells are not subject to the requirements 
of 310 CMR 22.00; however. the standards are often 
used to evaluate private residential contamination 
especially in CERCLA activities. 

Biodegradation of organic contaminants 
exceeding MMCLs is believed to be 
occurring under existing conditions. 
MMCLs will be used to evaluate the 
performance of this alternati ve through 
implementation of a long-term groundwater 
monitoring program. 

Printed on Recycled Paper 



RECORD OF DECISION 
Areas of Contamination 32 and 43A 
Devens, Massachusetts 

Authority 

Federal Regulatory 
Authority 

State Regulatory 
Authority 

Action Specific 

Groundwater 

State 
Regulatory 
Authority 

Groundwater 
Monitoring 

Tahle 24 

Synopsis of Federal and State ARARs for Monitored Natural Attenuation 


Area of Contamination 32 and 43A 

Devens, Massachusetts 


Action Specific 


Requirement 

RCRA Subtitle C Subpart F 

Massachusetts Groundwater 
Quality Standards [314 CMR 
6.00) 

Massachusetts Hazardous 
Waste Management Rules 
(MHWMR) Groundwater 
Protection; [310 CMR 30.660
30.679] 

Status 

Relevant and 

Appropriate 


Applicable 

Relevant and 

Appropriate 


Requirement Synopsis 

Groundwater protection standard. 

Massachusetts Groundwater Quality 
Standards designate and assign uses for 
which groundwater of the Commonwealth 
shall be maintained and protected and set 
forth water quality criteria necessary to 
maintain the designated uses. 
Groundwater at Fort Devens is classified 
as Class I. Groundwater assigned to this 
class are fresh groundwater designated as 
a source of potable water supply. 

Groundwater monitoring is required 
during and following remedial actions. 

Action To Be Taken 

To Attain Requirement 


Biodegradation of organic contaminants 
exceeding MMCLs is believed to be occurring 
under existing conditions. MMCLs will be 
used to evaluate the performance of this 
alternative through implementation of a long
tenn groundwater monitoring program. 

A long-term groundwater monitoring program 
is to be implemented to monitor the progress of 
remediation. 

Notes: 

CERCLA = Comprehensive Environmental Response, Compensation and Liability Act MMCLs = Massachusetts Maximum Contaminant Levels 
MCLs =Maximum Contaminant Levels NPDWR = National Primary Drinking Water Standards 
MHWMR = MassachuselJS Hazardous Waste Management Rules SDWA = Safe Drinking Water Act 

Printed on Recycled Paper 
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RECORD OF DECISION 
Areas of Contamination 32 and 43A 
Devens, Massachusetts 

Table 25 
Synopsis of Federal and State ARARs for Excavation and Off-site Disposal 

Area of Contamination 32 and 43A 
Devens, Massachusetts 

Location Specific 

Authority 
Location Specific 

Requirement Status Requirement Synopsis 
Action To Be Taken 

To Attain Requirement 

Federal Regulatory 
Authority 

TIlere are no location specific 
ARARs for the DRMO Yard. 

State Regulatory 
Authority 

There are no location specific 
ARARs for the DRMO Yard. 
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RECORD OF DECISION 
Areas of Contamination 32 and 43A 
Devens, Massachusetts 

Table 25 
Synopsis of Federal and State ARARs for Excavation and Off-site Disposal 

Area of Contamination 32 and 43A 
Devens. Massachusetts 

Chemical Specific 

Authority 
Chemical Specific 

Requirement Status Requirement Synopsis 
Action To Be Taken 

To Attain Requirement 

Federal 
Regulatory 
Authority 

For surface soil (0 to 
10 inches) 

For subsurface soil 
(below 10 inches) 

Toxic Substance Control Act (TSCA) 
40 CFR 761.12S(c)(4) 

TBC Unrestricted access with less than I 
mglkg PCBs. 

Unrestricted access with less than 10 
m}!/kll PCBs. 

Federal 
Regulatory 
Authority 

Soil EPA Region 111 Risk Based 
Concentration Table 

TBC Exposure levels to numerous chemicals 
under specific scenarios. 

Federal 
Regulatory 
Authority 

Soil Resource Conservation and Recovery 
Act (RCRA) Corrective Action Levels 
55 FR 30798. July 1990. 

TBC To establish the need for a corrective 
measure study. Numerous chemicals. 

Federal 
Regulatory 
Authority 

Soil Revised Interim Soil Lead Guidance 
for CERCLA Sites and RCRA 
Corrective Action Facilities. EPA 
OSWER Directive 9355.4-12. July 
1994 

TBC 

State Regulatory 
Authority 

Soil Background levels for soil. TBC 

State Regulatory 
Authority 

Soil Massachusetts Contingency Plan 
(MCP) 310 CMR 40.0970S(6)(a) 

TBC Total petroleum hydrocarbons not to 
exceed 500 mglkg. 

'0 

Printed on Recycled Paper 
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GROUNDWATER ANALYTICAL RESULTS
 
(2005-2009)
 



   
 

 
 

 
 

   
 

   
    

 
   

 
   

 
  

 
   
   
    
   

   
   

 
   
   
   

    
 

   
 

   
 

  
 

   
   

 
 

  
  

   
  
   

   
 
 

Key for Tables
 

General Terms 

AOC Area of Contamination 

COC chain of custody 
CMR Code of Massachusetts Regulations 

EPH extractable petroleum hydrocarbons 

HLA Harding Lawson Associates 

MADEP Massachusetts Department of Environmental Protection; indicates 
MADEP-derived analytical methods (MADEP, 2004a and 2004b) 

MCP Massachusetts Contingency Plan 
µg/L Micrograms per liter 
mg/L Milligrams per liter 
µS/cm Microsiemens per centimeter 
msl mean sea level 
mV Millivolts 

NA Not analyzed/available 
NC Not collected 
NS No standard established 
NTU Nephelometric turbidity units 

ORP Oxidation-reduction potential 

ROD Record of Decision 

SW(number) Analytical method from the SW-846 method series (EPA, 2005) 

VPH volatile petroleum hydrocarbons 
VOC volatile organic compounds 

Result Indicators (Laboratory Results Only) 

Bold Text 
Bold Text 

Indicates a detected result above a background level.
 
Indicates a detected result above the associated site cleanup goal or GW-1 Standard.
 
Indicates a detected result above GW-3 Standard.
 

Bold Text 
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Data Qualifiers 

J Estimated detection 
U Not detected (at associated reporting limit) 
UJ Not detected; reporting limit is an estimate 
R Rejected due to serious deficiencies in associated QC.  The presence or 

absence of the analyte cannot be verified. 
EJ Detected result reported at a concentration above the calibrated range of 

the instrument and is considered an estimate. 
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2005 Groundwater Analytical Results                
  Area of Contamination AOC 69W
              November 2005 

Method Analyte Units 
Groundwater 

Standard1 Background2 69W-94-13 69W-94-14 ZWM-95-15X ZWM-95-17X ZWM-95-18X ZWM-99-22X 
ZWM-99-22X 

Duplicate 
ZWM-99-23X ZWM-99-24X ZWM-01-25X ZWM-01-26X 

VPH - MADEP C5 - C8 Aliphatics μg/L 400 — 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 

VPH - MADEP C9 - C12 Aliphatics μg/L 1,000 — 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 

VPH - MADEP C9 - C10 Aromatics μg/L 200 — 110 100 U 100 U 100 U 100 U 460 480 100 100 U 100 U 100 U 

EPH - MADEP C9 - C18 Aliphatics μg/L 1,000 — 100 U 110 U 100 U 100 U 110 UJ 100 U 100 U 110 U 110 U 100 U 110 U 

EPH - MADEP C19 - C36 Aliphatics μg/L 5,000 — 100 U 110 U 100 U 100 U 110 UJ 100 U 100 U 110 U 110 U 100 U 110 U 

EPH - MADEP C11 - C22 Aromatics μg/L 200 — 100 U 110 U 100 U 100 U 110 U 320 300 110 U 110 U 100 U 110 U 
Arsenic - E206.2 Arsenic dissolved, total μg/L 10 10.5 56 2.6 J 5.0 U 5.0 U 5.0 U 120 140 46 5.0 U 5.0 U 5.0 U 
Metals - E200.7 Iron dissolved, total μg/L 9,100 3 9,100 11,000 690 450 25 J 24 J 24,000 26,000 13,000 44 J 38 J 22 J 
Metals - E200.7 Manganese dissolved, total μg/L 375 291 3,000 140 850 2.3 J 6.1 J 3,400 3,600 5,200 21 140 9.5 J 
Field Parameter ORP mV NS — -14.5 93.8 176.8 208.6 251.1 -57.8 NA 15.3 311.8 202.1 270.5 
Field Parameter Dissolved oxygen mg/L NS — 0.62 0.78 1.21 7.88 6.03 0.21 NA 0.18 3.98 3.88 3.61 
1 From the MCP GW1 Standards (310 CMR 40 Subpart P), unless otherwise indicated.
 
2 From the RI.
 
3 The background value (from HLA, 2000); iron is no longer considered a COC but will be used as an indicator of remediation efficacy.
 
4 Remediation goal established in the ROD.
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2005 Groundwater Analytical Results                
  Area of Contamination AOC 69W
              November 2005 

Method Analyte Units 
Groundwater 

Standard1 Background2 69W-94-13 69W-94-14 ZWM-95-15X ZWM-95-17X ZWM-95-18X ZWM-99-22X 
ZWM-99-22X 

Duplicate 
ZWM-99-23X ZWM-99-24X ZWM-01-25X ZWM-01-26X 

VPH - MADEP C5 - C8 Aliphatics μg/L 400 — 100 U 100 U 100 U NC NC 100 U 100 U 100 U 100 U 100 U NC 

VPH - MADEP C9 - C12 Aliphatics μg/L 1,000 — 100 U 100 U 100 U NC NC 100 U 100 U 100 U 100 U 100 U NC 

VPH - MADEP C9 - C10 Aromatics μg/L 200 — 140 100 U 100 U NC NC 460 470 100 U 100 U 100 U NC 

EPH - MADEP C9 - C18 Aliphatics μg/L 1,000 — 100 U 100 U 100 U NC NC 110 U 100 U 100 U 110 U 100 U NC 

EPH - MADEP C19 - C36 Aliphatics μg/L 5,000 — 100 U 100 U 100 U NC NC 110 U 100 U 100 U 110 U 100 U NC 

EPH - MADEP C11 - C22 Aromatics μg/L 200 — 100 U 100 U 100 U NC NC 280 240 100 U 110 U 100 U NC 

Arsenic - E206.2 Arsenic, dissolved μg/L 10 10.5 60 5.0 U 5.0 U NC NC 120 120 47 5.0 U 5.0 U NC 

Metals - E200.7 Iron, dissolved μg/L 9,100 3 9,100 5,400 540 66 NC NC 16,000 16,000 8,600 25 J 160 NC 

Metals - E200.8 Manganese, dissolved μg/L 375 291 1,600 160 130 NC NC 3,900 3,600 2,500 22 490 NC 

Field Parameter ORP mV NS — -120.2 -41.3 156.7 NC NC -61.4 NA 0.7 20.2 1.2 NC 

Field Parameter Dissolved oxygen mg/L NS — 0.30 2.49 5.73 NC NC 0.58 NA 1.03 0.30 4.10 NC 

1 From the MCP GW1 Standards (310 CMR 40 Subpart P), unless otherwise indicated.
 
2 From the RI.
 
3 The background value (from HLA, 2000); iron is no longer considered a COC but will be used as an indicator of remediation efficacy.
 
4 Remediation goal established in the ROD.
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2006 Groundwater Analytical Results

Area of Contamination 69W
 
June 2006
 

Method Analyte Units 
Cleanup 

Goal1 Background 69W-94-13 69W-94-14 ZWM-95-15X ZWM-95-17X ZWM-95-18X ZWM-99-22X 
ZWM-99-22X 

Duplicate 
ZWM-99-23X ZWM-99-24X ZWM-01-25X ZWM-01-26X 

VPH - MADEP C5 - C8 Aliphatics µg/L 400 NS 50 U 50 U 50 U NC 50 U 50 U 50 U 50 U 50 U 50 U NC 

VPH - MADEP C5 - C8 Aliphatics, Adjusted µg/L 400 NS 50 U 50 U 50 U NC 50 U 50 U 50 U 50 U 50 U 50 U NC 

VPH - MADEP C9 - C12 Aliphatics µg/L 1,000 NS 130 50 U 50 U NC 50 U 482 J 359 J 62.7 50 U 50 U NC 

VPH - MADEP C9 - C12 Aliphatics, Adjusted µg/L 1,000 NS 50 U 50 U 50 U NC 50 U 152 J 54.2 J 62.7 50 U 50 U NC 

VPH - MADEP C9 - C10 Aromatics µg/L 200 NS 83.7 50 U 50 U NC 50 U 330 305 50 U 50 U 50 U NC 

EPH - MADEP C9 - C18 Aliphatics µg/L 1,000 NS 106 U 100 U 101 U NC 111 U 103 U 102 U 103 U 100 U 102 U NC 

EPH - MADEP C19 - C36 Aliphatics µg/L 5,000 NS 106 U 100 U 101 U NC 111 U 103 U 102 U 103 U 100 U 102 U NC 

EPH - MADEP C11 - C22 Aromatics µg/L 200 NS 209 100 U 101 U NC 111 U 627 640 174 100 U 102 U NC 

EPH - MADEP C11 - C22 Aromatics, Adjusted µg/L 200 NS 203 100 U 101 U NC 111 U 518 528 171 100 U 102 U NC 

Arsenic - E206.2 Arsenic, Dissolved µg/L 10 10.5 69 2.8 J 5 NC 5 U 159 160 56 5 U 3 J NC 

Metals - E200.7 Iron, Dissolved µg/L NS 9,100 2 15,000 570 420 NC 50 U 28,000 28,000 9,000 26 J 520 NC 

Metals - E200.8 Manganese, Dissolved µg/L 375 291 2,600 150 860 NC 10 U 3,700 3,700 2,700 30 1,400 NC 

Field Parameter ORP mV NS NS -23.2 84.3 115 139.3 229.2 -36.8 NA 9.8 208.6 230.2 412.3 

Field Parameter Dissolved oxygen mg/L NS NS 0.12 0.71 1.26 7.51 6.45 0.18 NA 0.33 2.19 1.56 1.78 

Field Parameter Turbidity NTU NS NS 7.0 1.0 2.0 0.00 0.00 3.65 NA 2.7 0.25 1.53 3.63 

Notes:
 
1 Cleanup value as identified in the ROD using the MCP GW-1/GW-2 Groundwater Standards.
 
2 The background value (from HLA, 2000); iron is no longer considered a COC but will be used as an indicator of remediation efficacy and compared to the background level.

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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2007 Groundwater Analytical Results

Area of Contamination 69W
 
October 2007
 

Method Analyte Units 

Cleanup 

Goal1 Background 69W-94-13 Qual 69W-94-14 Qual ZWM-95-15X Qual ZWM-95-17X Qual ZWM-95-18X3 Qual 
VPH - MADEP C5 - C8 Aliphatics, Adjusted µg/L 3004 NS 69.7 U 50.0 U 50.0 U NC 50.0 U 
VPH - MADEP C9 - C12 Aliphatics, Adjusted µg/L 7004 NS 65.2 50.0 U 50.0 U NC 50.0 U 
VPH - MADEP C9 - C10 Aromatics µg/L 200 NS 144 50.0 U 50.0 U NC 50.0 U 
EPH - MADEP C9 - C18 Aliphatics µg/L 7004 NS 100 U 102 U 103 U NC 104 U 
EPH - MADEP C19 - C36 Aliphatics µg/L 14,0004 NS 100 U 102 U 103 U NC 104 U 
EPH - MADEP C11 - C22 Aromatics, Unadjusted µg/L 200 NS 311 102 U 103 U NC 104 U 
Arsenic - SW6010B Arsenic, Dissolved µg/L 10 10.5 142 5.0 U 16 NC 5.0 U 
Metals - SW6010B Iron, Dissolved µg/L NS 9,100 2 8,500 120 U 6,300 NC 50.0 U 
Metals - SW6010B Manganese, Dissolved µg/L 375 291 1,120 126 1,230 NC 2.9 J 
Field Parameter ORP mV NS NS -159.9 82.5 -20.0 109.3 179.2 
Field Parameter Dissolved Oxygen mg/L NS NS 0.16 1.88 1.02 15.39 2.84 
Field Parameter Turbidity NTU NS NS 4.40 6.5 15.0 0.0 0.0 

Notes: 
1 Cleanup value as identified in the ROD using the MCP GW-1/GW-2 Groundwater Standards. 
2 The background value (from HLA, 2000); iron is no longer considered a COC but will be used as an indicator of remediation 

efficacy and compared to the background level.

3 ZWM-95-18X collected during a separate sampling event held on January 30, 2008.
 
4 Revised GW-1 standard effective February 14, 2008.
 

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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2007 Groundwater Analytical Results

Area of Contamination 69W
 
October 2007
 

Method Analyte Units 

Cleanup 

Goal1 Background ZWM-99-22X Qual 
ZWM-99-22X 

Duplicate Qual ZWM-99-23X Qual ZWM-99-24X Qual ZWM-01-25X Qual ZWM-01-26X Qual 
VPH - MADEP C5 - C8 Aliphatics, Adjusted µg/L 3004 NS 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U NC 
VPH - MADEP C9 - C12 Aliphatics, Adjusted µg/L 7004 NS 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U NC 
VPH - MADEP C9 - C10 Aromatics µg/L 200 NS 113 93.1 50.0 U 50.0 U 50.0 U NC 
EPH - MADEP C9 - C18 Aliphatics µg/L 7004 NS 102 U 100 U 106 U 110 U 105 U NC 
EPH - MADEP C19 - C36 Aliphatics µg/L 14,0004 NS 102 U 100 U 106 U 110 U 105 U NC 
EPH - MADEP C11 - C22 Aromatics, Unadjusted µg/L 200 NS 166 174 107 110 U 105 U NC 
Arsenic - SW6010B Arsenic, Dissolved µg/L 10 10.5 244 236 56 5.0 U 5.0 NC 
Metals - SW6010B Iron, Dissolved µg/L NS 9,100 2 12,000 12,000 5,800 80.0 U 500 NC 
Metals - SW6010B Manganese, Dissolved µg/L 375 291 3,120 2,990 1,320 10 3,210 NC 
Field Parameter ORP mV NS NS -150.6 NA -98.2 72.3 10.0 86.9 
Field Parameter Dissolved Oxygen mg/L NS NS 0.45 NA 6.78 1.39 8.32 3.20 
Field Parameter Turbidity NTU NS NS 0.40 NA 6.8 0.80 0.77 5.40 

Notes: 
1 Cleanup value as identified in the ROD using the MCP GW-1/GW-2 Groundwater Standards. 
2 The background value (from HLA, 2000); iron is no longer considered a COC but will be used as an indicator of remediation 

efficacy and compared to the background level.

3 ZWM-95-18X collected during a separate sampling event held on January 30, 2008.
 
4 Revised GW-1 standard effective February 14, 2008.
 

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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2008 Groundwater Analytical Results

Area of Contamination 69W
 
October 2008
 

Method Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard Background 69W-94-13 Qual 69W-94-14 Qual ZWM-95-15X Qual ZWM-95-17X Qual ZWM-99-22X Qual 
ZWM-99-22X 

Duplicate Qual 
Metals - SW6010B Arsenic, Dissolved µg/L 10 900 10.5 73 5.0 U 5.0 U NC 223 213 
Metals - SW6010B Iron, Dissolved µg/L NS NS 9,1002 7,700 390 1,100 NC 24,000 23,000 
Metals - SW6010B Manganese, Dissolved µg/L 375 NS 291 1,940 164 438 NC 3,790 3,600 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) µg/L 3003 50,0003 NS 50.0 U 50.0 U 50.0 U NC 50.0 U 50.0 U 
VPH (MADEP) C9-C12 Aliphatics (Adjusted) µg/L 7003 50,0003 NS 36.8 J 50.0 U 50.0 U NC 96.3 89.5 
VPH (MADEP) C9-C10 Aromatics µg/L 200 50,0003 NS 80.8 50.0 U 50.0 U NC 217 198 
EPH (MADEP) C9-C18 Aliphatics µg/L 7003 50,0003 NS 67.4 J 103 U 102 U NC 37.9 J 36.5 J 
EPH (MADEP) C19-C36 Aliphatics µg/L 14,0003 50,0003 NS 14.1 J 103 U 102 U NC 6.84 J 27 J 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/L 200 5,0003 NS 152 103 U 102 U NC 356 360 
Field Parameter Temperature, initial °C NS NS NS 13.68 14.42 12.95 11.19 16.20 NA 
Field Parameter Temperature, final °C NS NS NS 14.70 14.80 13.09 11.46 16.91 NA 
Field Parameter ORP mV NS NS NS 30.1 245.4 205.4 266.0 -32.2 NA 
Field Parameter pH standard units NS NS NS 6.81 5.44 5.51 6.06 6.80 NA 
Field Parameter Specific Conductance µS/cm NS NS NS 686 492 730 267 831 NA 
Field Parameter Dissolved Oxygen mg/L NS NS NS 1.02 0.77 1.19 7.76 0.60 NA 
Field Parameter Turbidity NTU NS NS NS 30.3 1.42 10.97 NA 4.00 NA 
Notes: 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 
2 The background value (from HLA, 2000); iron is no longer considered a COC but will be used as an indicator of remediation efficacy and compared to the background level.
 
3 Revised GW-1 or GW-3 standard effective February 14, 2008.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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AOC 69W 
October 2008 



2008 Groundwater Analytical Results

Area of Contamination 69W
 
October 2008
 

Method Analyte Units 
Cleanup 

Goal1 

GW-3 
Groundwater 

Standard Background ZWM-99-23X Qual ZWM-99-24X Qual ZWM-01-25X Qual ZWM-01-26X Qual ZWM-95-18X Qual 69WP-08-01 Qual 
Metals - SW6010B Arsenic, Dissolved µg/L 10 900 10.5 52 5.0 U 2.3 J NC 5.0 U NA 
Metals - SW6010B Iron, Dissolved µg/L NS NS 9,1002 6,500 50 U 190 NC 50 U NA 
Metals - SW6010B Manganese, Dissolved µg/L 375 NS 291 2,500 20 1,320 NC 10 U 174 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) µg/L 3003 50,0003 NS 50.0 U 50.0 U 50.0 U NC 50.0 U NA 
VPH (MADEP) C9-C12 Aliphatics (Adjusted) µg/L 7003 50,0003 NS 44.2 J 50.0 U 50.0 U NC 50.0 U NA 
VPH (MADEP) C9-C10 Aromatics µg/L 200 50,0003 NS 27.7 J 50.0 U 50.0 U NC 50.0 U NA 
EPH (MADEP) C9-C18 Aliphatics µg/L 7003 50,0003 NS 103 U 102 U 103 U NC 102 U NA 
EPH (MADEP) C19-C36 Aliphatics µg/L 14,0003 50,0003 NS 103 U 102 U 103 U NC 102 U NA 
EPH (MADEP) C11-C22 Aromatics (Unadjusted) µg/L 200 5,0003 NS 80.2 J 102 U 103 U NC 102 U NA 
Field Parameter Temperature, initial °C NS NS NS 14.72 13.38 14.19 12.91 13.08 13.79 
Field Parameter Temperature, final °C NS NS NS 14.89 13.95 14.69 13.59 13.28 13.83 
Field Parameter ORP mV NS NS NS 57.6 273.4 165.2 191.5 293.7 -63.9 
Field Parameter pH standard units NS NS NS 6.53 5.52 6.13 5.75 5.79 5.74 
Field Parameter Specific Conductance µS/cm NS NS NS 480 476 289 241 526 485 
Field Parameter Dissolved Oxygen mg/L NS NS NS 0.52 0.12 1.25 1.39 5.39 0.46 
Field Parameter Turbidity NTU NS NS NS 3.0 0.67 2.0 0.85 0.95 80.0 
Notes: 
1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 
2 The background value (from HLA, 2000); iron is no longer considered a COC but will be used as an indicator of remediation efficacy and compared to the
 
3 Revised GW-1 or GW-3 standard effective February 14, 2008.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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AOC 69W 
October 2008 



2009 Groundwater Analytical Results

Area of Contamination 69W
 
November 2009
 

Method Analyte Units 
Cleanup 

Goal1 
Groundwater 

Standard Background 69W-94-13 Qual 69W-94-14 Qual ZWM-95-15X Qual ZWM-95-17X Qual ZWM-99-22X 
Metals - SW6010B Arsenic, Dissolved μg/L 10 900 10.5 86 5  U  5  U  NA  408 

Iron, Dissolved μg/L NS NS 9,1002 9,900 320 1,900 NA 16,000 
Manganese, Dissolved μg/L 375 NS 291 2,110 177 502 NA 2,660 

VPH (MADEP) C5-C8 Aliphatics (Adjusted) μg/L 3003 50,000 NS 50.0 U 50.0 U 50.0 U NA 50.0 
C9-C12 Aliphatics (Adjusted) μg/L 7003 50,000 NS 60.2 50.0 U 50.0 U NA 73.4 
C9-C10 Aromatics μg/L 200 50,000 NS 105 50.0 U 50.0 U NA 120.0 

EPH (MADEP) C9-C18 Aliphatics μg/L 7003 50,000 NS 105 U 106 U 108 U NA 100 
C19-C36 Aliphatics μg/L 14,0003 50,000 NS 105 U 106 U 108 U NA 100 
C11-C22 Aromatics (Unadjusted) μg/L 200 5,0003 NS 225 106 U 108 U NA 276 

Field Parameter Temperature, initial °C NS NS NS 15.15 16.01 13.40 11.96 16.30 
Temperature, final °C NS NS NS 15.61 16.01 13.19 11.74 16.98 
ORP mV NS NS NS -36.5 342.9 2.0 247.9 -141.6 
pH standard units NS NS NS 6.49 4.91 5.56 6.09 6.57 
Specific Conductance μS/cm NS NS NS 964 559 1,119 351 799 
Dissolved Oxygen mg/L NS NS NS 0.61 1.04 2.10 8.99 2.33 

Turbidity NTU NS NS NS 17.9 4.53 7.71 5.1 4.05 
Notes: 

1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 

2 The background value (from HLA, 2000); iron is no longer considered a COC but will be used as an indicator of remediation efficacy and compared to the 

background level.
 
3 GW-3 standard effective June 26, 2009.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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AOC 69W 
November 2009 



2009 Groundwater Analytical Results

Area of Contamination 69W
 
November 2009
 

Method Analyte Units 
Cleanup 

Goal1 
Groundwater 

Standard Background Qual 
ZWM-99-22X 

Duplicate Qual ZWM-99-23X Qual ZWM-99-24X Qual ZWM-01-25X Qual 
Metals - SW6010B Arsenic, Dissolved μg/L 10 900 10.5 418 62 5 U 2 J 

Iron, Dissolved μg/L NS NS 9,1002 17,000 8,600 50 U 160 

Manganese, Dissolved μg/L 375 NS 291 2,680 3,080 8.9 J 5,830 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) μg/L 3003 50,000 NS U 50.0 U 50.0 U 50.0 U 50.0 U 

C9-C12 Aliphatics (Adjusted) μg/L 7003 50,000 NS 70.9 56.5 50.0 U 50.0 U 
C9-C10 Aromatics μg/L 200 50,000 NS 122.0 35.2 50.0 U 50.0 U 

EPH (MADEP) C9-C18 Aliphatics μg/L 7003 50,000 NS U 100 U 100 U 111 U 100 U 
C19-C36 Aliphatics μg/L 14,0003 50,000 NS U 100 U 100 U 111 U 100 U 
C11-C22 Aromatics (Unadjusted) μg/L 200 5,0003 NS 293 129 U 111 U 100 U 

Field Parameter Temperature, initial °C NS NS NS NA 15.26 13.86 15.91 
Temperature, final °C NS NS NS NA 15.06 13.83 15.50 
ORP mV NS NS NS NA -61.9 178.2 141.5 
pH standard units NS NS NS NA 6.38 5.78 5.67 
Specific Conductance μS/cm NS NS NS NA 716 561 646 
Dissolved Oxygen mg/L NS NS NS NA 0.62 0.76 1.71 

Turbidity NTU NS NS NS NA 6.3 4.10 5.2 
Notes: 

1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 

2 The background value (from HLA, 2000); iron is no longer considered a COC but will be used as an indicator of remediation efficacy and compared to the 

background level.
 
3 GW-3 standard effective June 26, 2009.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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AOC 69W 
November 2009 



2009 Groundwater Analytical Results

Area of Contamination 69W
 
November 2009
 

Method Analyte Units 
Cleanup 

Goal1 
Groundwater 

Standard Background ZWM-01-26X Qual ZWM-95-18X Qual 69WP-08-01 Qual 
Metals - SW6010B Arsenic, Dissolved μg/L 10 900 10.5 NA 5 U NA 

Iron, Dissolved μg/L NS NS 9,1002 NA 50 U NA 

Manganese, Dissolved μg/L 375 NS 291 NA 5 J 89 
VPH (MADEP) C5-C8 Aliphatics (Adjusted) μg/L 3003 50,000 NS NA 50.0 U NA 

C9-C12 Aliphatics (Adjusted) μg/L 7003 50,000 NS NA 50.0 U NA 
C9-C10 Aromatics μg/L 200 50,000 NS NA 50.0 U NA 

EPH (MADEP) C9-C18 Aliphatics μg/L 7003 50,000 NS NA 100 U NA 
C19-C36 Aliphatics μg/L 14,0003 50,000 NS NA 100 U NA 
C11-C22 Aromatics (Unadjusted) μg/L 200 5,0003 NS NA 100 U NA 

Field Parameter Temperature, initial °C NS NS NS 14.56 13.79 14.95 
Temperature, final °C NS NS NS 14.58 13.36 14.23 
ORP mV NS NS NS 302.9 229.7 134.8 
pH standard units NS NS NS 5.41 5.79 5.83 
Specific Conductance μS/cm NS NS NS 411 772 666 
Dissolved Oxygen mg/L NS NS NS 3.38 5.17 3.86 

Turbidity NTU NS NS NS 4.59 3.57 15.5 
Notes: 

1 Cleanup goal is based upon the lower of the site-specific cleanup goal or the MCP GW-1 Standard (310 CMR 40 Subpart P).
 

2 The background value (from HLA, 2000); iron is no longer considered a COC but will be used as an indicator of remediation efficacy and compared to the 

background level.
 
3 GW-3 standard effective June 26, 2009.
 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
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AOC 69W 
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TABLE 5 


CHEMICAL-, LOCA TION-, AND ACTION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE 


AOC S9W 


RECORD OF DECISION 


DEVENS,MASSACHUSETTS 


GROUNDWATER Federal 	 Safe 
- Maximum Contaminant Levels (based in part on the availability monitoring will ensure that site 
(MCLs) and Maximum and cost of treatment) that contaminants do not migrate off-
Contaminant Level Goals specify the maximum permissible site. Implementation of 
(MCLGs; 40 CFR 141.11-141.16 concentrations of contaminants in Institiutional Controls prohibiting 
and 141.50-141.52 public drinking water supplies. installation of drinking water wells 

UIREMENT STA 

are Long-term groundwater 

MCLGs are non-enforceable at the site will prevent exposure. 
health based goals that specify In addition, arsenic 
the maximum concentration at concentrations are expected to 
which no known or anticipated decrease following the soil 
adverse effects on humans will removal which eliminated the 
occur. majority of the source of the 

reducing conditions. 
State Groundwater Relevant and Appropriate These standards designate and Long-term groundwater 

Quality Standards; 310 CMR 6.00 assign uses for which monitoring will ensure that site 
groundwaters of the contaminants do not migrate off-
Commonwealth shall be site. Implementation of 
maintained and protected, and Institiutional Controls prohibiting 
set forth water quality criteria installation of drinking water wells 
necessary to maintain the at the site will prevent exposure. 
designated uses. Groundwater at In addition, arsenic 
AOC 69W is classified as Class I, concentrations are expected to 
fresh groundwaters designated as decrease following the soil 
a source of potable water supply. removal which eliminated the 

m of the source of the 

http:141.50-141.52
http:141.11-141.16


TABLE 5 


CHEMICAL-, LOCATION-, AND ACTION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE 


AOC 69W 


RECORD OF DECISION 


DEVENS,MASSACHUSETTS 


MEDIA REQUIREMENT STATVS.· ...•......... 

. 

Massachusetts Drinking Water Relevant and Appropriate 
Regulations; 310 CMR 22.00 

These regulations list Long-term groundwater 
Massachusetts MCLs which apply monitoring will ensure that site 
to drinking water distributed contaminants do not migrate off-
through a public water system. site. Implementation of 

Institiutional Controls prohibiting 
installation of drinking water wells 
at the site will prevent exposure. 
In addition, arsenic 
concentrations are expected to 
decrease following the soil 
removal which eliminated the 

Massachusetts Hazardous Waste Applicable 
Management Regulations; 310 
CMR 30.300 

These regulations contain 
requirements for generators 
including testing of wastes to 
determine if they are hazardous 
wastes and accumulation of 
hazardous waste prior to 
disposal. 

Any hazardous waste (soils or 
groundwater) generated from 
long-term monitoring or 
excavation at AOC 69W will be 
managed in accordance with 
these regulations. Institutional 
Controls will limit contact to in-situ 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the north from Francis Charter Essential School parking lot. 

Well 69W-94-13 is noted in the photo. 

April 2010 
View to the northeast from the entrance of the school, located on Antietam Street. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
AOC_69W_photolog.cdr 
06/29/10 CNL 

AOC 69W 

Photograph Log 

2010 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the east in the school’s parking lot. Flush mount wells are located in the parking lot area. 

April 2010 
View to the northwest from the school parking lot. Willow Brook is located beyond the tree line noted in the photo. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
AOC_69W_photolog.cdr 
06/29/10 CNL 

AOC 69W 

Photograph Log 

2010 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View to the southeast near the southeast corner of the school’s building. 

Well ZWM-95-17X is noted in the central portion of the photo. 

April 2010 
View is to the north from well ZWM-95-17X. 

The school’s new addition to the building (in 2008), is featured in the photo. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
AOC_69W_photolog.cdr 
06/29/10 CNL 

AOC 69W 
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2010 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

April 2010 
View is to the west from near the southeast corner of the school's building. 

April 2010 
View is the east from the entrance of school, located on Antietam Street. 

X:/OMA010/Ft_Devens/Maps/DO501/2010_5-Year_Review/CDR/ 
AOC_69W_photolog.cdr 
06/29/10 CNL 

AOC 69W 

Photograph Log 

2010 
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APPENDIX H 

DEVENS CONSOLIDATION LANDFILL 
(AOCS 9, 40, AND SA 13) 



 

 
 

GROUNDWATER ANALYTICAL RESULTS
 
(2005-2009)
 



 

   
 

 
 
 

   
    

 
   

 
   

 
   
   
    
   

   
 

   
   

 
   

 
   
   

 
   

 
    

   
  

 
   

 
   

 
  

  
  

   
 

 
   
    
    

Key for Tables
 

General Terms 

COD chemical oxygen demand 
CMR Code of Massachusetts Regulations 

DTW depth to water 

EPH extractable petroleum hydrocarbons 

MCP Massachusetts Contingency Plan 
µg/L Micrograms per liter 
mg/L Milligrams per liter 
µS/cm Microsiemens per centimeter 
mV Millivolts 

NAE National Academy of Engineering 
NA Not Analyzed 

ORP Oxidation-reduction potential 

PAH polycyclic aromatic hydrocarbon 
PCB polychlorinated biphenyls 

ROD Record of Decision 

SHAW The Shaw Group, Inc. 
SHE Standard Hydrogen Electrode 
SW(number) Analytical method from the SW-846 method series (EPA, 2005)
 

TDS total dissolved solids
 

VPH volatile petroleum hydrocarbons
 

Result Indicators (Laboratory Results Only)
 

Indicates a detected result above the associated site cleanup goal or GW-1 Standard. 

Data Qualifiers 

J Estimated detection 
U Not detected (at associated reporting limit) 
UJ Not detected; reporting limit is an estimate 

Bold Text 
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2005 Groundwater Analytical Results

����������������������������� 
Devens Consolidation Landfill 

(SHEET 1 of 4) 

Well No. 
Reporting 

Limit 
PARAMETERS MCP GW-1 

Standard 
ug/L 

LFM-99-07 
ug/L LFM-99-02B LFM-99-05A LFM-99-07 DUP 

VOLATILE PETROLEUM HYDROCARBONS ug/L ug/L ug/L ug/L 

C5-C8 Aliphatic Hydrocarbons 400 100 50 U 50 U 50 U 50 U 
C9-C12 Aliphatic Hydrocarbons (GW-2) 1,000 100 50 U 50 U 50 U 50 U 
C9-C10 Aromatic Hydrocarbons 200 100 50 U 50 U 50 U 50 U 

Methyl tert-butyl ether 70 1.0 5 U 5 U 5 U 5 U 
Benzene 5 1.0 5 U 5 U 5 U 5 U 
Toluene 1,000 1.0 5 U 5 U 5 U 5 U 
Ethylbenzene 700 1.0 5 U 5 U 5 U 5 U 
m,p-Xylene * 6,000 1.0 5 U 5 U 5 U 5 U 
o-Xylene * 6,000 1.0 5 U 5 U 5 U 5 U 
Naphthalene 20 1.0 10 U 10 U 10 U 10 U 

Shaded area with bold numbers indicates MCP GW-1 standard exceedance. - 25 
U = Indicates that the analyte was analyzed for, but not detected at or above the reporting limit. 
J = Estimated value less than the reporting limit, but greater than the method detection limit. 
* MCP GW-1 Standard is for total xylenes. 
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2005 Groundwater Analytical Results

T 

Devens Consolidation Landfill 
(SHEET 2 of 4) 

Well No. Reporting Limit 
PARAMETERS MCP GW-1 ug/L 

Standard 
ug/L 

Extractable Petroleum 
Hydrocarbons 
EPH Ranges 

C9 - C18 Aliphatics 1,000 100 61 UJ 62 UJ 62 UJ 62 UJ 
C19 - C36 Aliphatics 5,000 100 82 UJ 82 UJ 82 UJ 82 UJ 
C11-C22 Aromatics 200 100 170 UJ 180 UJ 180 UJ 180 UJ 

Target PAH Analytes 
2-Methylnaphthalene 10 10 10 UJ 10 UJ 10 UJ 10 UJ 
Acenaphthene 20 10 10 UJ 10 UJ 10 UJ 10 UJ 
Acenaphthylene 300 10 10 UJ 10 UJ 10 UJ 10 UJ 
Anthracene 2,000 10 10 UJ 10 UJ 10 UJ 10 UJ 
Benzo(a)anthracene * 1 10 10 UJ 10 UJ 10 UJ 10 UJ 
Benzo(a)pyrene 0.2 10 10 UJ 10 UJ 10 UJ 10 UJ 
Benzo(b)fluoranthene 1 10 10 UJ 10 UJ 10 UJ 10 UJ 
Benzo(g,h,i)perylene 300 10 10 UJ 10 UJ 10 UJ 10 UJ 
Benzo(k)fluoranthene 1 10 10 UJ 10 UJ 10 UJ 10 UJ 
Chrysene 2 10 10 UJ 10 UJ 10 UJ 10 UJ 
Dibenzo(a,h)anthracene 0.5 10 10 UJ 10 UJ 10 UJ 10 UJ 
Fluoranthene (GW-3) 200 10 10 UJ 10 UJ 10 UJ 10 UJ 
Fluorene 300 10 10 UJ 10 UJ 10 UJ 10 UJ 
Indeno(1,2,3-cd)pyrene 0.5 10 10 UJ 10 UJ 10 UJ 10 UJ 
Naphthalene 20 10 10 UJ 10 UJ 10 UJ 10 UJ 
Phenanthrene (GW-3) 50 10 10 UJ 10 UJ 10 UJ 10 UJ 
Pyrene 200 10 10 UJ 10 UJ 10 UJ 10 UJ

 Shaded area with bold numbers indicates MCP GW-1 standard exceedance. -
25 

LFM-99-02B LFM-99-05A LFM-99-07 LFM-99-07 DUP 
ug/L ug/L ug/L ug/L 

U = Indicates that the analyte was analyzed for, but not detected at or above the reporting limit.
	
J = Estimated value less than the reporting limit, but greater than the method detection limit.
	
MCP Standard: The more stringent or lower value of the GW-1 or GW-3 standard, from Massachusetts Contingency Plan 

(310 CMR 40.0974(2) of the MCP) was the standard used.
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Table 8
2005 Groundwater Analytical Results

Devens Consolidation Landfill 
(SHEET 3 of 4) 

Well No. Reporting Limit LFM-99-02B LFM-99-05A LFM-03-07 LFM-03-07-DUP 
PARAMETERS MCP GW-1 

Standard 
ug/L ug/L ug/L ug/L ug/L 

ug/L 
PESTICIDES 
METHOD SW-846 8081A 

Hexachlorobenzene 1 
4,4'-DDD 0.1 0.1 0.1 UJ 0.1 U 0.1 U 0.1 UJ 
4,4'-DDE 0.1 0.1 0.1 UJ 0.1 U 0.1 U 0.1 UJ 
4,4'-DDT 0.3 0.1 0.1 UJ 0.1 U 0.1 U 0.1 UJ 
Aldrin 0.5 0.05 0.05 UJ 0.05 U 0.05 U 0.05 UJ 
alpha-BHC (note 3) - 0.05 0.05 UJ 0.05 U 0.05 U 0.05 UJ 
alpha-Chlordane (note 1) 2 0.05 0.05 UJ 0.05 U 0.05 U 0.05 UJ 
beta-BHC (note 3) - 0.05 0.05 UJ 0.05 U 0.05 U 0.05 UJ 
delta-BHC (note 3) - 0.05 0.05 UJ 0.05 U 0.05 U 0.05 UJ 
Dieldrin 0.1 0.1 0.1 UJ 0.1 U 0.1 U 0.1 UJ 
Endosulfan I (GW-3) 0.1 0.05 0.05 UJ 0.05 U 0.05 U 0.05 UJ 
Endosulfan II (note 2) 40 0.1 0.1 UJ 0.1 U 0.1 U 0.1 UJ 
Endosulfan sulfate (note 3) - 0.1 0.1 UJ 0.1 U 0.1 U 0.1 UJ 
Endrin 2 0.1 0.1 UJ 0.1 U 0.1 U 0.1 UJ 
Endrin aldehyde (note 3) - 0.1 0.1 UJ 0.1 U 0.1 U 0.1 UJ 
Endrin ketone (note 3) - 0.1 0.1 UJ 0.1 U 0.1 U 0.1 UJ 
gamma-BHC (Lindane) 0.2 0.05 0.05 UJ 0.05 U 0.05 U 0.05 UJ 
gamma-Chlordane (note 1) 2 0.05 0.05 UJ 0.05 U 0.05 U 0.05 UJ 
Heptachlor 0.4 0.05 0.05 UJ 0.05 U 0.05 U 0.05 UJ 
Heptachlor epoxide 0.2 0.05 0.05 UJ 0.05 U 0.05 U 0.05 UJ 
Methoxychlor 2 0.5 0.5 UJ 0.5 U 0.5 U 0.5 UJ 
Chlordane (note 1) 2 0.50 0.5 UJ 0.5 U 0.5 U 0.5 UJ 
Toxaphene (note 3) - 5 5 UJ 5 U 5 U 5 UJ 

PCBs by SW-846 8082 (aroclors to GW-3) 
Aroclor 1016 (note4) 0.3 0.51 0.51 U 0.51 U 0.51 U 0.51 U 
Aroclor 1221 (note 4) 0.3 0.51 0.51 U 0.51 U 0.51 U 0.51 U 
Aroclor 1232 (note 4) 0.3 0.51 0.51 U 0.51 U 0.51 U 0.51 U 
Aroclor 1242 (note 4) 0.3 0.51 0.51 U 0.51 U 0.51 U 0.51 U 
Aroclor 1248 (note 4) 0.3 0.51 0.51 U 0.51 U 0.51 U 0.51 U 
Aroclor 1254 (note 4) 0.3 0.51 0.51 U 0.51 U 0.51 U 0.51 U 
Aroclor 1260 (note 4) 0.3 0.51 0.51 U 0.51 U 0.51 U 0.51 U 
Aroclor 1262 (note 4) 0.3 0.51 0.51 U 0.51 U 0.51 U 0.51 U 
Aroclor 1268 (note 4) 0.3 0.51 0.51 U 0.51 U 0.51 U 0.51 U

 Shaded area with bold numbers indicates MCP GW-1 Standard exceedance. 

25

 U = Indicates that the analyte was analyzed for, but not detected at or above the reporting limit.

 J = Estimated value less than the reporting limit, but greater than the method detection limit.
	
1: Chlordane: MCP GW-1 Standard is based on technical chlordane or total chlordane (the sum of all multi-component isomers, including the alpha and gamma 
chlordane isomers, found in technical chlordane). 

2: Endosulfan II: MCP standard is for endosulfan GW-3. 
3: Alpha-BHC, beta-BHC, delta-BHC, Endrin aldehyde, Endrin ketone, Endosulfan sulfate, Toxaphene: no MCP standard. 
4: PCB Aroclors: MCP GW-1 and GW-3 Standards are based on Total PCBs or the sum of all the aroclors reported. 
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2005 Groundwater Analytical Results

Devens Consolidation Landfill 
(SHEET 4 of 4) 

Well No. 
Reporting 

Limit 
Highest Pre-Landfill 

Concentration LFM-99-02B LFM-99-05A LFM-03-07 LFM-03-07 DUP 

PARAMETERS MCP GW-1 
Standard 

ug/L ug/L; # locations ug/L ug/L ug/L ug/L 

ICP METALS (6010B); Mercury by 
7470A ug/L 
Arsenic 50 5 18; 1 4.2 U 4.2 B 4.2 U 4.2 U 
Barium 2000 200 0.2; 1 8.4 U 14.8 B 15 B 14.5 B 
Cadmium 5 5 NR 0.6 U 0.6 U 0.6 U 0.6 U 
Chromium 100 10 69; 2 12 U 6 B 7.4 B 5 B 
Copper - 25 57; 1 2.6 U 2.6 U 2.6 U 2.6 U 
Iron - 100 24,000; 6 38 U 666 630 408 
Lead 15 5.0 17; 3 3.1 2.9 U 2.9 U 2.9 U 
Manganese - 15 82; 6 5.2 B 33.9 22.8 22.8 
Silver (GW-3) 7 7.0 NR 1.8 U 1.8 U 1.8 U 1.8 U 
Selenium 50 5.0 NR 3.8 U 3.8 U 3.8 U 3.8 U 
Zinc (GW-3) 900 20 1.6 U 1.8 B 1.6 U 1.6 U 
Mercury (SW 7470) (GW-3) 1 0.20 NR 0.1 U 0.1 U 0.1 U 0.1 U 

WET CHEMISTRY (mg/l) RLs mg/l mg/l mg/l mg/l mg/l mg/l 

TDS (160.1) 
Solids, Total Dissolved - 10,000 NR 151 321 524 529 
ANIONS (300) 
Chloride - 25 mg/L 246 mg/l; 9 35.6 69.3 184 182 
Nitrate (as N) - 0.2 mg/L 1.5 mg/l; 7 0.36 J- 1 1.20 1.20 
Nitrite - NA NA NA NA 
Sulfate - 1 mg/L 27.7 mg/l; 8 29.9 40.6 45.6 27.5 
ALKALINITY, TOTAL 

as CaCO3 (mg/L) - 10 mg/L 140 mg/L; 8 42.6 121 81.7 78.8 
CYANIDE (335.4) 

Cyanide, Total (mg/L) 10 ug/L 0.01 mg/L NR 0.010 U 0.010 U 0.010 U 0.010 U 
PHOSPHORUS, FORMS (365.2) 

Phosphorus, Total Orthophosphate - 0.2 NR 0.2 U 0.27 U 0.2 U 0.2 U 
COD (410.4) 
Chemical Oxygen Demand (mg/L) - 50 mg/L 6.7 20 U 20 U 20 U 31 

FIELD PARAMETERS 
Temperature initial (Celsius) - - NR 8.73 11.18 10.03 10.03 
Temperature final (Celsius) - - NR 8.74 13.67 10.19 10.19 
pH (std units) - - NR 5.97 6.17 6.15 6.15 
Specific Conductance - - NR 246 466 712 712.00 
ORP/Eh (Oxidation -Reduction 
Potential) (mV) -

- NR 266.3 141.3 237.5 237.5 

Dissolved Oxygen (mg/L) - NR 7.91 1.56 4.72 4.72 
Turbidity (NTU) - - NR 0.37 26.2 0.25 0.25 

Shaded area with bold numbers indicates MCP GW standard exceedance. - 25 
U = Indicates that the analyte was analyzed for, but not detected at or above the reporting limit.
	
J = Estimated value less than the reporting limit, but greater than the method detection limit.

B = Analyte was also detected in the associated method blank or equipment blank as well as in the sample.
	

* 

= Exceeded the duplicate precision of 25% RPD 
MCP Standard: The more stringent or lower value of the GW-1 or GW-3 standard, from Massachusetts Contingency Plan (310 CMR 40.0974(2) of the MCP) was the 
standard used. 

NR = Pre-landfill results: Not Recorded in 2003 Remedial Action Closure Report. 
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2006 Groundwater Analytical Results

Historical Devens Consolidation Landfill Groundwater Data 

Method / Analyte Units 
MCP GW-1 

Standard 

LFM-99-02B 

2-Jun-03 25-Nov-03 18-May-04 20-Oct-04 27-May-05 22-May-06 

Extractable Petroleum Hydrocarbon (EPH) test 
Polycyclic Aromatic Hydrocarbons (PAHs) 

Naphthalene µg/L 20 1.0 U 5.1 U 2.4 U 2.1 U 10 U 0.2 U 
Pesticides 

Aldrin µg/L 0.5 0.0064 U 0.0067 U 0.0076 U 0.0076 U 0.05 UJ 0.05 U 
Dieldrin µg/L 0.1 0.013 U 0.0013 U 0.015 U 0.014 U 0.1 U 0.05 U 
alpha-Chlordane (note 1) µg/L 2 0.0064 U 0.0067 U 0.0076 U 0.071 U 0.05 U 0.05 U 
gamma-Chlordane (note 1) µg/L 2 0.0064 U 0.0053 J 0.0076 U 0.071 U 0.05 U 0.05 U 
gamma-BHC (Lindane) µg/L 0.2 0.0064 U 0.0067 U 0.0076 U 0.0076 U 0.05 U 0.05 U 

Metals (Total) 
Arsenic µg/L 10 5.0 U 50 U 5.0 U 5.0 U 4.2 U 2.5 U 
Chromium µg/L 100 28 1.7 J 0.96 J 1.07 J 12 U 10 U 
Iron µg/L - NA 100 U 17 J 100 U 38 U 50 U 
Lead µg/L 15 5.0 U 8.5 J 5.0 U 5.0 U 3.1 2.5 U 
Manganese µg/L - NA 2.4 J 1.5 J 12.7 J 5.2 J 10 U 
Zinc µg/L 900 NA 5.9 J 7.1 J 5.57 J 1.6 U NA 

Wet Chemistry 
Cyanide mg/L 0.01 0.01 U 0.0040 J 0.010 U 0.0050 J 0.010 U 0.05 U 
Nitrate mg/L - 0.21 1.4 0.66 0.796 0.36 J 0.45 
Chemical Oxygen Demand 
(COD) mg/L - 170 50 U 15 J 50 U 20 U 10 U 

Water Quality Parameters 
pH std units - 6.2 6.38 6.09 6.38 5.97 6.32 
Oxidation-Reduction Potential 
(ORP) mV - NA 204.7 243.3 308.4 266.3 223.6 
Turbidity NTU - NA 0.40 0.8 0.55 0.37 0.18

Note 1: Chlordane: MCP GW-1 Standard is based on technical chlordane or total chlordane (the sum of all multi-component isomers, including the alpha and gamma chlordane isomers, 
found in technical chlordane). 

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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Table 4.21

2006 Groundwater Analytical Results

Select Historical Devens Consolidation Landfill Groundwater Data 


Lindane (gamma-BHC), µg/L
 

MCP GW-1 Standard = 0.2 µg/L
 

Well Number 
Date Sampled by: 

LFM-99-02B LFM-99-05A LFM-03-07 

Jun-03 0.0064 U 0.0064 U 0.0064 U SHAW 

Nov-03 0.0067 U 0.0067 U 0.0071 U NAE 

May-04 0.0076 U 0.0072 U 0.0067 U NAE 

Oct-04 0.0076 U 0.0072 U 0.0070 U NAE 

May-05 0.05 U 0.05 U 0.05 U NAE 

May-06 0.05 U 0.05 U 0.05 U NAE

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of 
this section. 
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Table 4.21

2006 Groundwater Analytical Results

Select Historical Devens Consolidation Landfill Groundwater Data 


Naphthalene, µg/L
 

MCP GW-1 Standard = 20 µg/L
 

Well Number 
Date Sampled by: 

LFM-99-02B LFM-99-05A LFM-03-07 

Jun-03 1.0 U 1.0 U 1.0 U SHAW 

Nov-03 5.1 U 5.1 U 5.4 U NAE 

May-04 2.4 U 2.4 U 2.4 U NAE 

Oct-04 2.1 U 2.1 U 2.2 U NAE 

May-05 10 U 10 U 10 U NAE 

May-06 0.2 U 0.2 BJ 0.2 BJ NAE

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of 
this section. 
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Table 4.21

2006 Groundwater Analytical Results

Select Historical Devens Consolidation Landfill Groundwater Data 


Arsenic, µg/L
 

MCP GW-1 Standard = 10 µg/L
 

Well Number 
Date Sampled by: 

LFM-99-02B LFM-99-05A LFM-03-07 

Jun-03 5.0 U 7.5 7.9 SHAW 

Nov-03 5.0 U 6.9 J 29 J NAE 

May-04 5.0 U 5.0 U 5.0 U NAE 

Oct-04 5.0 U 5.0 U 1.7 J NAE 

May-05 4.2 U 4.2 J 4.20 NAE 

May-06 2.5 U 2.5 U 2.5 U NAE

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of 
this section. 
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Table 4.21

2006 Groundwater Analytical Results

Select Historical Devens Consolidation Landfill Groundwater Data 


Chromium, µg/L
 

MCP GW-1 Standard = 100 µg/L
 

Well Number 
Date Sampled by: 

LFM-99-02B LFM-99-05A LFM-03-07 

Jun-03 28 10 U 10 U SHAW 

Nov-03 1.7 J 1.6 J 35 NAE 

May-04 0.96 7.7 J 8.1 J NAE 

Oct-04 1.07 J 1.37 J 5.38 J NAE 

May-05 12 U 6 J 7.4 J NAE 

May-06 10 U 10 U 10 U NAE

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of 
this section. 
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Table 4.21

2006 Groundwater Analytical Results

Select Historical Devens Consolidation Landfill Groundwater Data 


Lead, µg/L
 

MCP GW-1 Standard = 15 µg/L
 

Well Number 

LFM-99-02B LFM-99-05A LFM-03-07 
Date Sampled by: 

Jun-03 5.0 U 9.3 13 SHAW 

Nov-03 8.5 J 9.5 J NAE 

May-04 5.0 U 5.0 U 5.0 U NAE 

Oct-04 5.0 U 5.0 U 5.0 U NAE 

May-05 3.1 2.9 U 2.9 U NAE 

May-06 2.5 U 2.5 U 2.5 U NAE

17 J 

All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of 
this section. 
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Groundwater Analytical Results
Table 4.17

2007 Groundwater Analytical Results

Devens Consolidation Landfill
 
May 2007
 

Method / Analyte 

MCP GW-1 
Standard1 

MCP GW-3 
Standard Units LFM-99-02B Qual LFM-99-05A Qual LFM-99-06A Qual LFM-03-07 Qual 

LFM-03-07 
Duplicate Qual 

Volatile Petroleum Hydrocarbons 
(VPH-04-1.1) 

C5-C8 Aliphatic Hydrocarbons 3002 50,0002 µg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 

C9-C12 Aliphatic Hydrocarbons 7002 50,0002 µg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 

C9-C10 Aromatic Hydrocarbons 200 50,0002 µg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 
Methyl tert-butyl ether 70 50,000 µg/L 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
Benzene 5 10,000 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

Toluene 1,000 40,0002 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

Ethylbenzene 700 5,0002 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 0.386 J 
m,p-Xylenes1 10,000 5,0002 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
o-Xylene 1 10,000 5,0002 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Naphthalene 140 20,000 µg/L 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 

Notes:
1 Regulatory standard is for total xylenes. 
2 Revised GW-1 or GW-3 standard effective February 14, 2008. 

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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Groundwater Analytical Results
Table 4.17 

2007 Groundwater Analytical Results

Devens Consolidation Landfill
 
May 2007
 

Method / Analyte 
MCP GW-1 

Standard 
MCP GW-3 

Standard Units LFM-99-02B Qual LFM-99-05A Qual LFM-99-06A Qual LFM-03-07 Qual 
LFM-03-07 
Duplicate Qual 

Extractable Petroleum 
Hydrocarbons (EPH-04-01) 
EPH Ranges 

C9 - C18 Aliphatic Hydrocarbons 7001 50,0001 µg/L 115 U 105 U 108 U 115 U 106 U 

C19 - C36 Aliphatic Hydrocarbons 5,000 50,0001 µg/L 115 U 105 U 108 U 115 U 106 U 

C11-C22 Aromatic Hydrocarbons 200 5,0001 µg/L 115 U 105 U 108 U 115 U 106 U 
Target PAH Analytes 

2-Methylnaphthalene 10 20,0001 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 

Acenaphthene 20 6,0001 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 

Acenaphthylene 301 401 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 

Anthracene 601 301 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 
Benzo(a)anthracene 1 1,000 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 
Benzo(a)pyrene 0.2 500 µg/L 0.23 U 0.21 U 0.215 U 0.23 U 0.213 U 
Benzo(b)fluoranthene 1 400 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 

Benzo(g,h,i)perylene 501 201 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 
Benzo(k)fluoranthene 1 100 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 

Chrysene 2 701 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 
Dibenzo(a,h)anthracene 0.5 40 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 
Fluoranthene 90 200 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 

Fluorene 301 401 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 
Indeno(1,2,3-cd)pyrene 0.5 100 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 
Naphthalene 140 20,000 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 

Phenanthrene 401 10,0001 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 
Pyrene 80 20 µg/L 0.46 U 0.421 U 0.43 U 0.46 U 0.426 U 

Notes:
1 Revised GW-1 or GW-3 standard effective February 14, 2008. 

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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Groundwater Analytical Results
Table 4.17 

2007 Groundwater Analytical Results

Devens Consolidation Landfill
 
May 2007
 

Method / Analyte 
MCP GW-1 

Standard 
MCP GW-3 

Standard Units LFM-99-02B Qual LFM-99-05A Qual LFM-99-06A Qual LFM-03-07 Qual 
LFM-03-07 
Duplicate Qual 

PESTICIDES 
METHOD SW-846 8081A 

Hexachlorobenzene1 1 6,000 µg/L NA NA NA NA NA 
4,4'-DDD 0.2 50 µg/L 0.0435 U 0.043 U 0.0426 U 0.04 U 0.0421 U 

4,4'-DDE 0.058 400 µg/L 0.0435 U 0.043 U 0.0426 U 0.04 U 0.0421 U 
4,4'-DDT 0.3 1 µg/L 0.0435 U 0.043 U 0.0426 U 0.04 U 0.0421 U 
Aldrin 0.5 20 µg/L 0.0217 U 0.0215 U 0.0213 U 0.02 U 0.021 U 
alpha-BHC 500 NS µg/L 0.022 UJ 0.0215 U 0.0213 U 0.02 U 0.021 U 
alpha-Chlordane2 2 2 µg/L 0.0217 U 0.0215 U 0.0213 U 0.02 U 0.021 U 
beta-BHC 100 NS µg/L 0.0217 U 0.0215 U 0.0213 U 0.02 U 0.021 U 
delta-BHC 100 NS µg/L 0.0217 U 0.0215 U 0.0213 U 0.02 U 0.021 U 
Dieldrin 0.1 0.5 µg/L 0.0435 U 0.043 U 0.0426 U 0.04 U 0.0421 U 
Endosulfan I 0.1 NS µg/L 0.0217 U 0.0215 U 0.0213 U 0.02 U 0.021 U 
Endosulfan II3 10 2 µg/L 0.0435 U 0.043 U 0.0426 U 0.04 U 0.0421 U 
Endosulfan sulfate4 0.1 NS µg/L 0.0435 U 0.043 U 0.0426 U 0.04 U 0.0421 U 
Endrin 2 5 µg/L 0.0435 U 0.043 U 0.0426 U 0.04 U 0.0421 U 
Endrin aldehyde5 100 NS µg/L 0.0435 U 0.043 U 0.0426 U 0.04 U 0.0421 U 
Endrin ketone6 100 NS µg/L 0.0435 U 0.043 U 0.0426 U 0.04 U 0.0421 U 
gamma-BHC (1,2,3,4,5,6
hexachlorocyclohexane, 
gamma isomer or Lindane) 0.2 4 µg/L 0.0217 U 0.0215 U 0.0213 U 0.02 U 0.021 U 
gamma-Chlordane2 2 2 µg/L 0.0217 U 0.0215 U 0.0213 U 0.02 U 0.021 U 
Heptachlor 0.4 1 µg/L 0.0217 U 0.0215 U 0.0213 U 0.02 U 0.021 U 
Heptachlor epoxide 0.2 2 µg/L 0.0217 U 0.0215 U 0.0213 U 0.02 U 0.021 U 
Methoxychlor 40 10 µg/L 0.0217 U 0.0215 U 0.0213 U 0.02 U 0.21 U 
Total Chlordane2 2 2 µg/L 0.0215 U 0.0215 U 0.0213 U 0.02 U 0.021 U 
Toxaphene7 

100 NS µg/L 0.543 U 0.538 U 0.532 U 0.5 U 0.526 U 
Notes: 
1 Hexachlorobenzene was inadvertently left off of the analyte list for the May 2007 sampling event but will be reinstated for future events.
 
2 Technical Chlordane: MCP GW-1 Standard is based on technical chlordane or total chlordane (the sum of all multi-component isomers found in technical chlordane).
 
3 Endosulfan II: MCP standard is for endosulfan.
 
4 Endosulfan sulfate: no current MCP standard; listed value is from 1995 MCP.
 
5 Endrin aldehyde: no current MCP standard; listed value is from 1995 MCP.
 
6 Endrin ketone: no MCP standard: listed value is for endrin aldehyde�
 
7 Toxaphene: no current MCP standard; listed value is from 1995 MCP.
 
8 Revised GW-1 or GW-3 standard effective February 14, 2008.
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Table 4.17 
Groundwater Analytical Results 

2007 Groundwater Analytical Results

Devens Consolidation Landfill
 
May 2007
 

Method / Analyte 

MCP GW-1 
Standard1 

MCP GW-3 
Standard Units 

Landfill 
Concentration 

g 

LFM-99-02B Qual LFM-99-05A Qual LFM-99-06A Qual LFM-03-07 Qual 
LFM-03-07 
Duplicate Qual 

ICP TOTAL METALS (6010B) Result; # locations 
Arsenic (SW-846 method 7060A) 10 900 µg/L 18; 1 5 U 2.4 J 5 U 2.3 J 5 U 
Barium 2,000 50,000 µg/L 0.2; 1 5.1 J 9.4 J 1.4 J 5.3 J 5.6 J 
Cadmium 5 4 µg/L NR 5 U 5 U 5 U 5 U 5 U 
Chromium 100 300 µg/L 69; 2 10 U 10 U 10 U 10 U 10 U 
Copper NS NS µg/L 57; 1 10 U 10 U 10 U 2.6 J 10 U 
Iron NS NS µg/L 24,000; 6 50 U 70 100 50 U 50 U 
Lead (SW-846 method 7421) 15 10 µg/L 17; 3 10 U 10 U 10 U 10 U 10 U 
Manganese NS NS µg/L 82; 6 1.1 J 3.9 J 29 0.7 J 0.7 J 
Silver 100 7 µg/L NR 7 U 7 U 7 U 7 U 7 U 
Selenium 50 100 µg/L NR 10 U 10 U 10 U 10 U 2.9 J 
Mercury (SW-846 method 7470A) 2 20 µg/L NR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
WET CHEMISTRY RLs 
TDS (160.1) 
Solids, Total Dissolved NS NS mg/L NR 250 J 180 J 470 J 270 J 260 J 
ANIONS (300) mg/L 
Chloride NS NS mg/L 246 mg/L; 9 56 34 85 62 62 
Sulfate NS NS mg/L 27.7 mg/L; 8 32 24 31 32 32 
Nitrate/Nitrite (353.2) mg/L 
Nitrate/Nitrite (as N) NS NS mg/L 1.5 mg/L; 7 0.5 0.46 0.64 0.93 0.91 
ALKALINITY, TOTAL (2320B) 

as CaCO3 (mg/L) 
mg/L 

NS NS mg/L 140 mg/L; 8 74 54 150 82 81 
CYANIDE (335.2) mg/L 

Cyanide, Total (mg/L) 0.2 0.03 mg/L NR 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 
COD (410.4) mg/L 
Chemical Oxygen Demand (mg/L) NS NS mg/L 6.7 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 
FIELD PARAMETERS 

Temperature, initial NS NS ° Celsius NR 11.13 11.50 10.95 12.12 NA 
Temperature, final NS NS ° Celsius NR 9.91 10.56 9.50 10.96 NA 
pH NS NS Std units NR 6.15 5.81 7.38 6.06 NA 
Specific Conductance NS NS µS/cm NR 184 253 285 401 NA 
ORP/Eh2 NS NS mV NR 200.8 220.0 192.1 169.0 NA 
Dissolved Oxygen NS NS mg/L NR 10.28 6.68 8.95 3.72 NA 
Turbidity NS NS NTU NR 0.00 3.60 0.60 0.50 NA 

Notes: 
1 MCP Standard: smaller of the 2003 Massachusetts groundwater standards GW-1 or GW-3; previous version of the MCP dated January 1995 did 

include RCGW-1 standards which were used when the listed GW-1 and GW-3 standards omitted the chemical. 
2 ORP/Eh: Number is from calibrated equipment, without the further post-observation temperature-correction. 

NR = Pre-landfill results: Not Recorded in 2003 Remedial Action Closure Report. 
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Groundwater Analytical Results
Table 4.18

2008 Groundwater Analytical Results

Devens Consolidation Landfill
 
June 2008
 

Method / Analyte 

MCP GW-1 
Standard1 

MCP GW-3 
Standard Units LFM-99-02B Qual LFM-99-05A Qual LFM-99-06A Qual LFM-03-07 Qual 

LFM-03-07 
Duplicate Qual 

Volatile Petroleum Hydrocarbons 
(VPH-04-1.1) 

C5-C8 Aliphatic Hydrocarbons 3002 50,0002 µg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 

C9-C12 Aliphatic Hydrocarbons 7002 50,0002 µg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 

C9-C10 Aromatic Hydrocarbons 200 50,0002 µg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 
Methyl tert-butyl ether 70 50,000 µg/L 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
Benzene 5 10,000 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

Toluene 1,000 40,0002 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

Ethylbenzene 700 5,0002 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
m,p -Xylenes1 10,000 5,0002 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
o -Xylene 1 10,000 5,0002 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Naphthalene 140 20,000 µg/L 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 

Notes:
1 Regulatory standard is for total xylenes. 
2 Revised GW-1 or GW-3 standard effective February 14, 2008. 

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 

Page 1 of 8



  

   

Groundwater Analytical Results
Table 4.18

2008 Groundwater Analytical Results

Devens Consolidation Landfill
 
June 2008
 

Method / Analyte 
MCP GW-1 

Standard 
MCP GW-3 

Standard Units LFM-99-02B Qual LFM-99-05A Qual LFM-99-06A Qual LFM-03-07 Qual 
LFM-03-07 
Duplicate Qual 

Extractable Petroleum 
Hydrocarbons (EPH-04-01) 
EPH Ranges 

C9 - C18 Aliphatic Hydrocarbons 7001 50,0001 µg/L 103 U 102 U 105 U 104 U 104 U 

C19 - C36 Aliphatic Hydrocarbons 14,000 50,0001 µg/L 103 U 102 U 105 U 104 U 104 U 

C11-C22 Aromatic Hydrocarbons 200 5,0001 µg/L 103 U 102 U 105 U 104 U 104 U 
Target PAH Analytes 

2-Methylnaphthalene 10 20,0001 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 

Acenaphthene 20 6,0001 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 

Acenaphthylene 301 401 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 

Anthracene 601 301 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 
Benzo(a)anthracene 1 1,000 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 
Benzo(a)pyrene 0.2 500 µg/L 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 
Benzo(b)fluoranthene 1 400 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 

Benzo(g,h,i)perylene 501 201 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 
Benzo(k)fluoranthene 1 100 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 

Chrysene 2 701 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 
Dibenzo(a,h)anthracene 0.5 40 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 
Fluoranthene 90 200 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 

Fluorene 301 401 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 
Indeno(1,2,3-cd)pyrene 0.5 100 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 
Naphthalene 140 20,000 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 

Phenanthrene 401 10,0001 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 
Pyrene 80 20 µg/L 0.412 U 0.408 U 0.421 U 0.417 U 0.417 U 

Notes:
1 Revised GW-1 or GW-3 standard effective February 14, 2008. 

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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Table 4.18

 

Groundwater Analytical Results

2008 Groundwater Analytical Results

Devens Consolidation Landfill
 
June 2008
 

Method / Analyte 
MCP GW-1 

Standard 
MCP GW-3 

Standard Units LFM-99-02B Qual LFM-99-05A Qual LFM-99-06A Qual LFM-03-07 Qual 
LFM-03-07 
Duplicate Qual 

Organochlorine Pesticides 
(SW-846 8081A) 

Hexachlorobenzene1 1 6,000 µg/L NA NA NA NA NA 
4,4'-DDD 0.2 50 µg/L 0.043 UJ 0.040 UJ 0.040 UJ 0.048 UJ 0.040 UJ 

4,4'-DDE 0.058 400 µg/L 0.043 UJ 0.040 UJ 0.040 UJ 0.048 UJ 0.040 UJ 
4,4'-DDT 0.3 1 µg/L 0.043 UJ 0.040 UJ 0.040 UJ 0.048 UJ 0.040 UJ 
Aldrin 0.5 20 µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
alpha-BHC 500 NS µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
alpha-Chlordane2 2 2 µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
beta-BHC 100 NS µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
delta-BHC 100 NS µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
Dieldrin 0.1 0.5 µg/L 0.043 UJ 0.040 UJ 0.040 UJ 0.048 UJ 0.040 UJ 
Endosulfan I 0.1 NS µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
Endosulfan II3 10 2 µg/L 0.043 UJ 0.040 UJ 0.040 UJ 0.048 UJ 0.040 UJ 
Endosulfan sulfate4 0.1 NS µg/L 0.043 UJ 0.040 UJ 0.040 UJ 0.048 UJ 0.040 UJ 
Endrin 2 5 µg/L 0.043 UJ 0.040 UJ 0.040 UJ 0.048 UJ 0.040 UJ 
Endrin aldehyde5 100 NS µg/L 0.043 UJ 0.040 UJ 0.040 UJ 0.048 UJ 0.040 UJ 
Endrin ketone6 100 NS µg/L 0.043 UJ 0.040 UJ 0.040 UJ 0.048 UJ 0.040 UJ 
gamma-BHC (1,2,3,4,5,6
hexachlorocyclohexane, 
gamma isomer or Lindane) 0.2 4 µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
gamma-Chlordane2 2 2 µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
Heptachlor 0.4 1 µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
Heptachlor epoxide 0.2 2 µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
Methoxychlor 40 10 µg/L 0.213 UJ 0.200 UJ 0.200 UJ 0.238 UJ 0.202 UJ 
Total Chlordane2 2 2 µg/L 0.021 UJ 0.020 UJ 0.020 UJ 0.024 UJ 0.020 UJ 
Toxaphene7 

100 NS µg/L 0.532 UJ 0.500 UJ 0.500 UJ 0.595 UJ 0.505 UJ 
Notes: 
1 Hexachlorobenzene was inadvertently left off of the analyte list for the June 2008 sampling event but will be reinstated for future events.
 
2 Technical Chlordane: MCP GW-1 Standard is based on technical chlordane or total chlordane (the sum of all multi-component isomers found in technical chlordane).
 
3 Endosulfan II: MCP standard is for endosulfan.
 
4 Endosulfan sulfate: no current MCP standard; listed value is from 1995 MCP.
 
5 Endrin aldehyde: no current MCP standard; listed value is from 1995 MCP.
 
6 Endrin ketone: no MCP standard: listed value is for endrin aldehyde�
 
7 Toxaphene: no current MCP standard; listed value is from 1995 MCP.
 
8 Revised GW-1 or GW-3 standard effective February 14, 2008.
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Table 4.18 
Groundwater Analytical Results 

2008 Groundwater Analytical Results

Devens Consolidation Landfill
 
June 2008
 

Method / Analyte 

MCP GW-1 
Standard1 

MCP GW-3 
Standard Units 

Highest Pre-Landfill 
Concentration LFM-99-02B Qual LFM-99-05A Qual LFM-99-06A Qual LFM-03-07 Qual 

LFM-03-07 
Duplicate Qual 

ICP TOTAL METALS (6010B) Result; # locations 
Arsenic 10 900 µg/L 18; 1 5 U 5 U 2.7 J 5 U 5 U 
Barium 2,000 50,000 µg/L 0.2; 1 6.1 J 7.7 J 10 U 12 12 
Cadmium 5 4 µg/L NR 5 U 5 U 5 U 5 U 5 U 
Chromium 100 300 µg/L 69; 2 10 U 10 U 10 U 10 U 10 U 
Copper NS NS µg/L 57; 1 10 U 10 U 10 U 10 U 10 U 
Iron 9,100 NS µg/L 24,000; 6 50 U 50 U 50 U 50 U 50 U 
Lead 15 10 µg/L 17; 3 10 U 10 U 10 U 10 U 10 U 
Manganese 291 NS µg/L 82; 6 10 U 10 U 47 10 U 10 U 
Selenium 50 100 µg/L NR 10 U 10 U 10 U 10 U 10 U 
Silver 100 7 µg/L NR 7 U 7 U 7 U 7 U 7 U 
Mercury (SW-846 method 7470A) 2 20 µg/L NR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
WET CHEMISTRY RLs 
TDS (160.1) 
Solids, Total Dissolved NS NS mg/L NR 240 220 330 570 570 
ANIONS (300) 
Chloride NS NS mg/L 246 mg/L; 9 74 57 64 200 220 
Sulfate NS NS mg/L 27.7 mg/L; 8 20 21 29 29 29 
Nitrate/Nitrite (353.2) 
Nitrate/Nitrite (as N) NS NS mg/L 1.5 mg/L; 7 0.43 J 0.60 J 0.38 J 1.3 J 1.3 J 
ALKALINITY, TOTAL (2320B) 
Alkalinity as CaCO3 NS NS mg/L 140 mg/L; 8 83 79 160 85 84 
CYANIDE (335.2) 
Cyanide, Total 0.2 0.03 mg/L NR 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 
COD (410.4) 
Chemical Oxygen Demand NS NS mg/L 6.7 20 U 20 U 20 U 12 J 20 U 
FIELD PARAMETERS 

Temperature, initial NS NS ° Celsius NR 11.76 12.49 11.58 16.04 NA 
Temperature, final NS NS ° Celsius NR 11.03 10.98 9.87 12.85 NA 
pH NS NS Std units NR 6.32 6.09 7.28 8.14 NA 
Specific Conductance NS NS µS/cm NR 416 4 5 843 NA 
ORP/Eh2 NS NS mV NR 160.7 116.1 57.2 130.0 NA 
Dissolved Oxygen NS NS mg/L NR 8.71 7.89 9.70 8.00 NA 
Turbidity NS NS NTU NR 2.80 0.58 0.23 2.00 NA 

Notes: 
1 MCP Standard: smaller of the 2003 Massachusetts groundwater standards GW-1 or GW-3; previous version of the MCP dated January 1995 did 

include RCGW-1 standards WKDW were used when the listed GW-1 and GW-3 standards omitted the chemical. 
2 ORP/Eh: Number is from calibrated equipment, without the further post-observation temperature-correction. 

NR = Pre-landfill results: Not Recorded in 2003 Remedial Action Closure Report. 
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Groundwater Analytical Results
Table 4.19

2008 Groundwater Analytical Results

Devens Consolidation Landfill
 
October 2008
 

Table 4.17 

MCP GW-1 
Standard1 

MCP GW-3 
Standard Units LFM-99-02B Qual LFM-99-05A Qual 

05A 
Duplicate Qual LFM-99-06A Qual LFM-03-07 Qual 

Volatile Petroleum Hydrocarbons 
(VPH-04-1.1) 

C5-C8 Aliphatic Hydrocarbons 3002 50,0002 µg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 

C9-C12 Aliphatic Hydrocarbons 7002 50,0002 µg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 

C9-C10 Aromatic Hydrocarbons 200 50,0002 µg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 
Methyl tert-butyl ether 70 50,000 µg/L 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
Benzene 5 10,000 µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

Toluene 1,000 40,0002 µg/L 2.0 U 2.0 U 0.271 J 2.0 U 2.0 U 

Ethylbenzene 700 5,0002 µg/L 0.324 J 2.0 U 2.0 U 2.0 U 2.0 U 
m,p -Xylenes1 10,000 5,0002 µg/L 1.34 J 1.64 J 1.13 J 0.991 J 1.14 J 
o -Xylene 1 10,000 5,0002 µg/L 0.598 J 0.314 J 2.0 U 0.438 J 1.17 J 
Naphthalene 140 20,000 µg/L 10.0 U 0.635 J 10.0 U 10.0 U 10.0 U 

Notes:
1 Regulatory standard is for total xylenes. 
2 Revised GW-1 or GW-3 standard effective February 14, 2008. 

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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Groundwater Analytical Results
Table 4.19 

2008 Groundwater Analytical Results

Devens Consolidation Landfill
 
October 2008
 

Method / Analyte 
MCP GW-1 

Standard 
MCP GW-3 

Standard Units LFM-99-02B Qual LFM-99-05A Qual 
LFM-99-05A 

Duplicate Qual LFM-99-06A Qual LFM-03-07 Qual 
Extractable Petroleum 
Hydrocarbons (EPH-04-01) 
EPH Ranges 

C9 - C18 Aliphatic Hydrocarbons 7001 50,0001 µg/L 10.5 J 8.64 J 8.52 J 16.3 J 11.5 J 

C19 - C36 Aliphatic Hydrocarbons 14,000 50,0001 µg/L 32.3 J 13.6 J 15 J 29.6 J 21.1 J 

C11-C22 Aromatic Hydrocarbons 200 5,0001 µg/L 49 J 108 U 108 U 38.5 J 106 U 
Target PAH Analytes 

2-Methylnaphthalene 10 20,0001 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 

Acenaphthene 20 6,0001 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 

Acenaphthylene 301 401 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 

Anthracene 601 301 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 
Benzo(a)anthracene 1 1,000 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 
Benzo(a)pyrene 0.2 500 µg/L 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 
Benzo(b)fluoranthene 1 400 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 

Benzo(g,h,i)perylene 501 201 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 
Benzo(k)fluoranthene 1 100 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 

Chrysene 2 701 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 
Dibenzo(a,h)anthracene 0.5 40 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 
Fluoranthene 90 200 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 

Fluorene 301 401 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 
Indeno(1,2,3-cd)pyrene 0.5 100 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 
Naphthalene 140 20,000 µg/L 0.430 U 0.218 U 0.430 U 0.218 J 0.426 U 

Phenanthrene 401 10,0001 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 
Pyrene 80 20 µg/L 0.430 U 0.430 U 0.430 U 0.400 U 0.426 U 

Notes:
1 Revised GW-1 or GW-3 standard effective February 14, 2008. 

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
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Table 4.19

 

Groundwater Analytical Results

2008 Groundwater Analytical Results

Devens Consolidation Landfill
 
October 2008
 

Method / Analyte 
MCP GW-1 

Standard 
MCP GW-3 

Standard Units LFM-99-02B Qual LFM-99-05A Qual 
LFM-99-05A 

Duplicate Qual LFM-99-06A Qual LFM-03-07 Qual 
Organochlorine Pesticides 
(SW-846 8081A) 

Hexachlorobenzene1 1 6,000 µg/L NA NA NA NA NA 
4,4'-DDD 0.2 50 µg/L 0.042 UJ 0.042 U 0.040 UJ 0.041 U 0.043 U 

4,4'-DDE 0.058 400 µg/L 0.042 UJ 0.042 U 0.040 UJ 0.041 U 0.043 U 
4,4'-DDT 0.3 1 µg/L 0.042 UJ 0.042 U 0.040 UJ 0.041 U 0.043 U 
Aldrin 0.5 20 µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
alpha-BHC 500 NS µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
alpha-Chlordane2 2 2 µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
beta-BHC 100 NS µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
delta-BHC 100 NS µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
Dieldrin 0.1 0.5 µg/L 0.042 UJ 0.042 U 0.040 UJ 0.041 U 0.043 U 
Endosulfan I 0.1 NS µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
Endosulfan II3 10 2 µg/L 0.042 UJ 0.042 U 0.040 UJ 0.041 U 0.043 U 
Endosulfan sulfate4 0.1 NS µg/L 0.042 UJ 0.042 U 0.040 UJ 0.041 U 0.043 U 
Endrin 2 5 µg/L 0.042 UJ 0.042 U 0.040 UJ 0.041 U 0.043 U 
Endrin aldehyde5 100 NS µg/L 0.042 UJ 0.042 U 0.040 UJ 0.041 U 0.043 U 
Endrin ketone6 100 NS µg/L 0.042 UJ 0.042 U 0.040 UJ 0.041 U 0.043 U 
gamma-BHC (1,2,3,4,5,6
hexachlorocyclohexane, 
gamma isomer or Lindane) 0.2 4 µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
gamma-Chlordane2 2 2 µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
Heptachlor 0.4 1 µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
Heptachlor epoxide 0.2 2 µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
Methoxychlor 40 10 µg/L 0.208 UJ 0.210 U 0.200 UJ 0.204 U 0.213 U 
Total Chlordane2 2 2 µg/L 0.021 UJ 0.021 U 0.020 UJ 0.020 U 0.021 U 
Toxaphene7 

100 NS µg/L 0.521 UJ 0.526 U 0.500 UJ 0.510 U 0.532 U 
Notes: 
1 Hexachlorobenzene was inadvertently left off of the analyte list for the October 2008 sampling event but will be reinstated for future events.
 
2 Technical Chlordane: MCP GW-1 Standard is based on technical chlordane or total chlordane (the sum of all multi-component isomers found in technical chlordane).
 
3 Endosulfan II: MCP standard is for endosulfan.
 
4 Endosulfan sulfate: no current MCP standard; listed value is from 1995 MCP.
 
5 Endrin aldehyde: no current MCP standard; listed value is from 1995 MCP.
 
6 Endrin ketone: no MCP standard: listed value is for endrin aldehyde�
 
7 Toxaphene: no current MCP standard; listed value is from 1995 MCP.
 
8 Revised GW-1 or GW-3 standard effective February 14, 2008.
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Table 4.19
Groundwater Analytical Results 

2008 Groundwater Analytical Results

Devens Consolidation Landfill
 
October 2008
 

Method / Analyte 

MCP GW-1 
Standard1 

MCP GW-3 
Standard Units 

Highest Pre-Landfill 
Concentration LFM-99-02B Qual LFM-99-05A Qual 

LFM-99-05A 
Duplicate Qual LFM-99-06A Qual LFM-03-07 Qual 

ICP TOTAL METALS (6010B) Result; # locations 
Arsenic 10 900 µg/L 18; 1 5 U 5 U 5 U 2.5 J 5 U 
Barium 2,000 50,000 µg/L 0.2; 1 5.8 J 12 11 2.4 J 11 
Cadmium 5 4 µg/L NR 5 U 5 U 5 U 5 U 5 U 
Chromium 100 300 µg/L 69; 2 10 U 10 U 10 U 10 U 10 U 
Copper NS NS µg/L 57; 1 10 U 10 U 10 U 10 U 10 U 
Iron 9,100 NS µg/L 24,000; 6 28 J 70 42 J 110 50 U 
Lead 15 10 µg/L 17; 3 10 U 10 U 10 U 10 U 10 U 
Manganese 291 NS µg/L 82; 6 10 U 2.4 J 10 U 183 10 U 
Selenium 50 100 µg/L NR 10 U 10 U 10 U 10 U 10 U 
Silver 100 7 µg/L NR 7 U 7 U 7 U 7 U 7 U 
Mercury (SW-846 method 7470A) 2 20 µg/L NR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
WET CHEMISTRY RLs 
TDS (160.1) 
Solids, Total Dissolved NS NS mg/L NR 250 260 280 360 390 
ANIONS (300) 
Chloride NS NS mg/L 246 mg/L; 9 77 64 65 79 140 
Sulfate NS NS mg/L 27.7 mg/L; 8 17 21 21 28 28 
Nitrate/Nitrite (353.2) 
Nitrate/Nitrite (as N) NS NS mg/L 1.5 mg/L; 7 1.9 0.57 0.58 0.41 0.94 
ALKALINITY, TOTAL (2320B) 
Alkalinity as CaCO3 NS NS mg/L 140 mg/L; 8 84 110 105 160 89 
CYANIDE (335.2) 
Cyanide, Total 0.2 0.03 mg/L NR 0.005 U 0.005 UJ 0.005 UJ 0.005 U 0.005 UJ 
COD (410.4) 
Chemical Oxygen Demand NS NS mg/L 6.7 12 J 20 U 20 U 9.4 J 20 U 
FIELD PARAMETERS 

Temperature, initial NS NS ° Celsius NR 12.19 11.28 NA 12.09 14.92 
Temperature, final NS NS ° Celsius NR 11.84 10.97 NA 11.54 13.47 
pH NS NS Std units NR 7.00 6.93 NA 7.15 5.97 
Specific Conductance NS NS µS/cm NR 417 424 NA 6 654 
ORP/Eh2 NS NS mV NR 55.2 61.8 NA 24.2 146.8 
Dissolved Oxygen NS NS mg/L NR 5.01 3.78 NA 7.07 5.97 
Turbidity NS NS NTU NR 1.00 2.33 NA 2.89 3.40 

Notes: 
1 MCP Standard: smaller of the 2003 Massachusetts groundwater standards GW-1 or GW-3; previous version of the MCP dated January 1995 did 

include RCGW-1 standards WKDW were used when the listed GW-1 and GW-3 standards omitted the chemical. 
2 ORP/Eh: Number is from calibrated equipment, without the further post-observation temperature-correction. 

NR = Pre-landfill results: Not Recorded in 2003 Remedial Action Closure Report. 
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2009 Groundwater Analytical Results

Devens Consolidation Landfill
 
May 2009
 

Method Analyte 

MCP GW-1 
Standard1 

MCP GW-3 
Standard1 Units LFM-99-02B Qual LFM-99-05A Qual 

LFM-99-05A 
Duplicate Qual LFM-99-06A Qual LFM-03-07 Qual 

Volatile Petroleum 
Hydrocarbons 
(VPH-04-1.1) 

C5-C8 Aliphatic Hydrocarbons 300 50,000 μg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 
C9-C12 Aliphatic Hydrocarbons 700 50,000 μg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 
C9-C10 Aromatic Hydrocarbons 200 50,000 μg/L 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 
Methyl tert-butyl ether 70 50,000 μg/L 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
Benzene 5 10,000 μg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Toluene 1,000 40,000 μg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Ethylbenzene 700 5,000 μg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
m,p -Xylenes 10,000 5,000 μg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
o -Xylene 10,000 5,000 μg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Naphthalene 140 20,000 μg/L 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 

Extractable Petroleum 
Hydrocarbons 
(EPH-04-01) 

C9 - C18 Aliphatic Hydrocarbons 700 50,000 μg/L 104 U 100 U 116 U 105 U 114 U 
C19 - C36 Aliphatic Hydrocarbons 14,000 50,000 μg/L 104 U 100 U 116 U 105 U 114 U 
C11-C22 Aromatic Hydrocarbons 200 5,000 μg/L 104 U 100 U 116 U 105 U 114 U 

Target PAH Analytes 2-Methylnaphthalene 10 20,000 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Acenaphthene 20 6,000 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Acenaphthylene 30 40 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Anthracene 60 30 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Benzo(a)anthracene 1 1,000 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Benzo(a)pyrene 0.2 500 μg/L 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 
Benzo(b)fluoranthene 1 400 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Benzo(g,h,i)perylene 50 20 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Benzo(k)fluoranthene 1 100 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Chrysene 2 70 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Dibenzo(a,h)anthracene 0.5 40 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Fluoranthene 90 200 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Fluorene 30 40 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Indeno(1,2,3-cd)pyrene 0.5 100 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Naphthalene 140 20,000 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Phenanthrene 40 10,000 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 
Pyrene 80 20 μg/L 0.414 U 0.400 U 0.465 U 0.419 U 0.454 U 

Organochlorine Pesticides 
(SW-846 8081A) 

Hexachlorobenzene 1 6,000 μg/L 0.200 U 0.0089 U 0.0087 J 0.220 U 0.0115 J 

4,4'-DDD 0.2 50 μg/L 0.040 UJ 0.044 U 0.047 UJ 0.044 UJ 0.046 U 
4,4'-DDE 0.05 400 μg/L 0.040 UJ 0.044 U 0.047 UJ 0.044 UJ 0.046 U 
4,4'-DDT 0.3 1 μg/L 0.040 UJ 0.044 U 0.047 UJ 0.044 UJ 0.046 U 
Aldrin 0.5 20 μg/L 0.020 UJ 0.022 U 0.024 UJ 0.021 UJ 0.023 U 
alpha-BHC 500 NS μg/L 0.020 UJ 0.022 U 0.024 UJ 0.022 UJ 0.023 U 
alpha-Chlordane2 

2 2 μg/L 0.020 UJ 0.022 UJ 0.024 UJ 0.022 UJ 0.023 U 
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2009 Groundwater Analytical Results

Devens Consolidation Landfill
 
May 2009
 

Method 
Organochlorine Pesticides 
(SW-846 8081A) 
(continued) 

Analyte 
beta-BHC 

MCP GW-1 
Standard1 

100 

MCP GW-3 
Standard1 

NS 

Units 
μg/L 

LFM-99-02B 
0.020 

Qual 
UJ 

LFM-99-05A 
0.022 

Qual 
UJ 

LFM-99-05A 
Duplicate 

0.024 

Qual 
UJ 

LFM-99-06A 
0.022 

Qual 
UJ 

LFM-03-07 
0.023 

Qual 
UJ 

delta-BHC 100 NS μg/L 0.020 UJ 0.022 U 0.024 UJ 0.022 UJ 0.023 U 
Dieldrin 0.1 0.5 μg/L 0.040 UJ 0.044 U 0.047 UJ 0.044 UJ 0.046 U 
Endosulfan I 0.1 NS μg/L 0.020 UJ 0.022 U 0.024 UJ 0.022 UJ 0.023 U 
Endosulfan II3 10 2 μg/L 0.040 UJ 0.044 U 0.047 UJ 0.044 UJ 0.046 U 
Endosulfan sulfate4 0.1 NS μg/L 0.040 UJ 0.044 UJ 0.047 UJ 0.044 UJ 0.046 UJ 
Endrin 2 5 μg/L 0.040 UJ 0.044 U 0.047 UJ 0.044 UJ 0.046 U 
Endrin aldehyde5 100 NS μg/L 0.040 UJ 0.044 UJ 0.047 UJ 0.044 UJ 0.046 UJ 
Endrin ketone6 100 NS μg/L 0.040 UJ 0.044 UJ 0.047 UJ 0.044 UJ 0.046 UJ 
gamma-BHC (1,2,3,4,5,6
hexachlorocyclohexane, gamma isomer 
or Lindane) 0.2 4 μg/L 0.020 UJ 0.022 U 0.024 UJ 0.022 UJ 0.023 U 
gamma-Chlordane2 2 2 μg/L 0.020 UJ 0.022 U 0.024 UJ 0.022 UJ 0.023 UJ 
Heptachlor 0.4 1 μg/L 0.020 UJ 0.022 U 0.024 UJ 0.022 UJ 0.023 U 
Heptachlor epoxide 0.2 2 μg/L 0.020 UJ 0.022 U 0.024 UJ 0.022 UJ 0.023 U 
Methoxychlor 40 10 μg/L 0.200 UJ 0.022 U 0.235 UJ 0.022 UJ 0.230 U 
Total Chlordane2 2 2 μg/L 0.020 UJ 0.022 U 0.024 UJ 0.022 UJ 0.023 U 
Toxaphene7 

100 NS μg/L 0.500 UJ 0.556 U 0.588 UJ 0.549 UJ 0.575 U 

ICP TOTAL METALS (6010B) Arsenic 10 900 μg/L 5 U 2 J 2.2 J 5 U 5 U 
Barium 2,000 50,000 μg/L 4.6 J 9.9 J 10 J 10 U 9.6 J 
Cadmium 5 4 μg/L 5 U 5 U 5 U 5 U 5 U 
Chromium 100 300 μg/L 10 U 20 20 10 U 2 J 
Copper NS NS μg/L 10 U 10 U 10 U 10 U 10 U 
Iron 9,100 NS μg/L 50 U 510 520 100 50 U 
Lead 15 10 μg/L 10 U 2 J 1.9 J 10 U 1.9 J 
Manganese 291 NS μg/L 10 U 21 22 15 10 U 
Selenium 50 100 μg/L 10 U 10 U 10 U 10 U 10 U 
Silver 100 7 μg/L 7 U 7 U 7 U 7 U 7 U 
Mercury (SW-846 method 7470A) 2 20 μg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

Polychlorinated Biphenyls 
(PCBs) (73,8082) 

Aroclor 1016 NS NS μg/L 0.258 U 0.298 U 0.287 U 0.278 U 0.287 U 
Aroclor 1221 NS NS μg/L 0.258 U 0.298 U 0.287 U 0.278 U 0.287 U 
Aroclor 1232 NS NS μg/L 0.258 U 0.298 U 0.287 U 0.278 U 0.287 U 
Aroclor 1242 NS NS μg/L 0.258 U 0.298 U 0.287 U 0.278 U 0.287 U 
Aroclor 1248 NS NS μg/L 0.258 U 0.298 U 0.287 U 0.278 U 0.287 U 
Aroclor 1254 NS NS μg/L 0.258 U 0.298 U 0.287 U 0.278 U 0.287 U 
Aroclor 1260 NS NS μg/L 0.258 U 0.298 U 0.287 U 0.278 U 0.287 U 

WET CHEMISTRY TDS 
(160.1) Solids, Total Dissolved NS NS mg/L 250 220 200 300 360 

Page 2 of 7



2009 Groundwater Analytical Results

Devens Consolidation Landfill
 
May 2009
 

Method 
ANIONS (300) 

Analyte 
Chloride 

MCP GW-1 
Standard1 

NS 

MCP GW-3 
Standard1 

NS 

Units 
mg/L 

LFM-99-02B 
91 

Qual LFM-99-05A 
56 

Qual 
LFM-99-05A 

Duplicate 
55 

Qual LFM-99-06A 
78 

Qual LFM-03-07 
140 

Qual 

Sulfate NS NS mg/L 17 20 20 27 28 
Nitrate/Nitrite (353.2) Nitrate/Nitrite (as N) NS NS mg/L 0.92 0.55 0.57 0.41 1 J 
ALKALINITY, TOTAL 
(2320B) Alkalinity as CaCO3 NS NS mg/L 64 91 92 140 82 
CYANIDE (335.2) Cyanide, Total 0.2 0.03 mg/L 0.005 U 0.020 J 0.005 U 0.005 U 0.005 U 
COD (410.4) Chemical Oxygen Demand NS NS mg/L 20 U 8.1 J 20 U 10 J 20 U 

FIELD PARAMETERS Temperature, initial NS NS ° Celsius 9.02 10.34 NA 8.20 9.38 
Temperature, final NS NS ° Celsius 8.79 10.19 NA 8.08 9.12 
pH NS NS Std units 5.57 6.08 NA 7.34 5.96 
Specific Conductance NS NS μS/cm 480 459 NA 627 731 
ORP/Eh NS NS mV 215.4 122 NA 75.70 125.10 
Dissolved Oxygen NS NS mg/L 3.50 4.51 NA 8.85 7.10 
Turbidity NS NS NTU 0.00 4.1 NA 4.40 3.18 

Notes:

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
1 GW-1 or GW-3 standard effective June 26, 2009. 
2 Technical Chlordane: MCP GW-1 Standard is based on technical chlordane or total chlordane (the sum of all multi-component isomers found in technical chlordane). 
3 Endosulfan II: MCP standard is for endosulfan. 
4 Endosulfan sulfate: no current MCP standard; listed value is from 1995 MCP. 
5 Endrin aldehyde: no current MCP standard; listed value is from 1995 MCP. 
6 Endrin ketone: no MCP standard: listed value is for endrin aldehyde. 
7 Toxaphene: no current MCP standard; listed value is from 1995 MCP. 
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2009 Groundwater Analytical Results

Devens Consolidation Landfill
 
November 2009
 

Method Analyte 

MCP GW-1 
Standard1 

MCP GW-3 
Standard1 Units LFM-99-02B Qual LFM-99-05A Qual 

LFM-99-05A 
Duplicate Qual LFM-99-06A Qual 

Volatile Petroleum 
Hydrocarbons 
(VPH-04-1.1) 

C5-C8 Aliphatic Hydrocarbons 300 50,000 μg/L 50.0 U 50.0 U 50.0 U 50.0 U 
C9-C12 Aliphatic Hydrocarbons 700 50,000 μg/L 5.0 J 22.5 J 50.0 U 21.7 J 
C9-C10 Aromatic Hydrocarbons 200 50,000 μg/L 50.0 U 2.95 J 50.0 U 2.3 J 
Methyl tert-butyl ether 70 50,000 μg/L 3.0 U 3.0 U 3.0 U 3.0 U 
Benzene 5 10,000 μg/L 2.0 U 2.0 U 2.0 U 2.0 U 
Toluene 1,000 40,000 μg/L 2.0 U 2.0 U 2.0 U 2.0 U 
Ethylbenzene 700 5,000 μg/L 2.0 U 2.0 U 2.0 U 2.0 U 
m,p -Xylenes 10,000 5,000 μg/L 2.0 U 2.0 U 2.0 U 2.0 U 
o -Xylene 10,000 5,000 μg/L 2.0 U 2.0 U 2.0 U 2.0 U 
Naphthalene 140 20,000 μg/L 1.66 J 10.0 U 10.0 U 0.879 J 

Extractable Petroleum 
Hydrocarbons 
(EPH-04-01) 

C9 - C18 Aliphatic Hydrocarbons 700 50,000 μg/L 271 15.6 J 102 J 104 U 
C19 - C36 Aliphatic Hydrocarbons 14,000 50,000 μg/L 175 53.5 J 1080 J 104 U 
C11-C22 Aromatic Hydrocarbons 200 5,000 μg/L 398 105 U 473 J 104 U 

Target PAH Analytes 2-Methylnaphthalene 10 20,000 μg/L 0.400 U 0.421 UJ 0.421 U 0.417 U 
Acenaphthene 20 6,000 μg/L 0.400 U 0.421 UJ 0.421 U 0.417 U 
Acenaphthylene 30 40 μg/L 0.400 U 0.421 UJ 0.421 U 0.417 U 
Anthracene 60 30 μg/L 0.400 U 0.421 UJ 0.421 U 0.417 U 
Benzo(a)anthracene 1 1,000 μg/L 0.400 U 0.421 UJ 1.04 J 0.417 U 
Benzo(a)pyrene 0.2 500 μg/L 0.200 U 0.200 UJ 1.20 J 0.200 U 
Benzo(b)fluoranthene 1 400 μg/L 0.400 U 0.421 UJ 1.42 J 0.417 U 
Benzo(g,h,i)perylene 50 20 μg/L 0.400 U 0.421 UJ 0.911 J 0.417 U 
Benzo(k)fluoranthene 1 100 μg/L 0.400 U 0.421 UJ 1.02 J 0.417 U 
Chrysene 2 70 μg/L 0.400 U 0.421 UJ 1.24 J 0.417 U 
Dibenzo(a,h)anthracene 0.5 40 μg/L 0.400 U 0.421 UJ 0.638 0.417 U 
Fluoranthene 90 200 μg/L 0.400 U 0.421 UJ 3.09 J 0.417 U 
Fluorene 30 40 μg/L 0.400 U 0.421 UJ 0.421 U 0.417 U 
Indeno(1,2,3-cd)pyrene 0.5 100 μg/L 0.400 U 0.421 UJ 1.17 J 0.417 U 
Naphthalene 140 20,000 μg/L 0.400 U 0.421 UJ 0.421 U 0.417 U 
Phenanthrene 40 10,000 μg/L 0.400 U 0.421 UJ 1.6 J 0.417 U 
Pyrene 80 20 μg/L 0.400 U 0.421 UJ 2.35 J 0.417 U 

Organochlorine 
Pesticides 
(SW-846 8081A) 

Hexachlorobenzene 1 6,000 μg/L 0.02 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
4,4'-DDD 0.2 50 μg/L 0.040 UJ 0.044 UJ 0.042 UJ 0.044 UJ 
4,4'-DDE 0.058 400 μg/L 0.040 UJ 0.044 UJ 0.042 UJ 0.044 UJ 
4,4'-DDT 0.3 1 μg/L 0.040 UJ 0.044 UJ 0.042 UJ 0.044 UJ 
Aldrin 0.5 20 μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
alpha-BHC 500 NS μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
alpha-Chlordane2 2 2 μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
beta-BHC 100 NS μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
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2009 Groundwater Analytical Results

Devens Consolidation Landfill
 
November 2009
 

Method Analyte 

MCP GW-1 
Standard1 

MCP GW-3 
Standard1 Units LFM-99-02B Qual LFM-99-05A Qual 

LFM-99-05A 
Duplicate Qual LFM-99-06A Qual 

delta-BHC 100 NS μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
Dieldrin 0.1 0.5 μg/L 0.040 UJ 0.044 UJ 0.042 UJ 0.044 UJ 
Endosulfan I 0.1 NS μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
Endosulfan II3 10 2 μg/L 0.040 UJ 0.044 UJ 0.042 UJ 0.044 UJ 
Endosulfan sulfate4 0.1 NS μg/L 0.040 UJ 0.044 UJ 0.042 UJ 0.044 UJ 
Endrin 2 5 μg/L 0.040 UJ 0.044 UJ 0.042 UJ 0.044 UJ 
Endrin aldehyde5 100 NS μg/L 0.040 UJ 0.044 UJ 0.042 UJ 0.044 UJ 
Endrin ketone6 100 NS μg/L 0.040 UJ 0.044 UJ 0.042 UJ 0.044 UJ 
gamma-BHC (1,2,3,4,5,6
hexachlorocyclohexane, gamma isomer 
or Lindane) 0.2 4 μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
gamma-Chlordane7 2 2 μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
Heptachlor 0.4 1 μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
Heptachlor epoxide 0.2 2 μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
Methoxychlor 40 10 μg/L 0.200 UJ 0.217 UJ 0.210 UJ 0.217 UJ 
Total Chlordane7 2 2 μg/L 0.020 UJ 0.022 UJ 0.021 UJ 0.022 UJ 
Toxaphene8 

100 NS μg/L 0.500 UJ 0.543 UJ 0.526 UJ 0.543 UJ 

Arsenic 10 900 μg/L 5 U 5 U 5 U 3.7 J 
Barium 2,000 50,000 μg/L NA NA NA NA 
Cadmium 5 4 μg/L 5 U 5 U 5 U 0.8 J 
Chromium 100 300 μg/L NA NA NA NA 
Copper NS NS μg/L NA NA NA NA 
Iron 9,100 NS μg/L 32 J 20 J 19 J 4900 
Lead 15 10 μg/L 10 U 10 U 10 U 10 U 
Manganese 291 NS μg/L 10 U 10 U 10 U 253 
Selenium 50 100 μg/L NA NA NA NA 
Silver 100 7 μg/L NA NA NA NA 
Mercury (SW-846 method 7470A) 2 20 μg/L NA NA NA NA 

WET CHEMISTRY 
TDS (160.1) Solids, Total Dissolved NS NS mg/L 300 J 340 J 340 J 450 

Chloride NS NS mg/L 120 130 130 160 
Sulfate NS NS mg/L 21 19 19 27 

Nitrate/Nitrite (353.2) Nitrate/Nitrite (as N) NS NS mg/L 0.64 J 0.46 J 0.46 J 0.41 J 
ALKALINITY, 
TOTAL (2320B) Alkalinity as CaCO3 NS NS mg/L 96 100 100 150 
CYANIDE (335.2) Cyanide, Total 0.2 0.03 mg/L 0.005 U 0.005 U 0.005 U 0.005 U 
COD (410.4) Chemical Oxygen Demand NS NS mg/L 20 U 20 U 20 U 20 U 

ICP TOTAL METALS 
(6010B) 

ANIONS (300) 

Organochlorine 
Pesticides 
(SW-846 8081A) 
(continued) 
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2009 Groundwater Analytical Results

Devens Consolidation Landfill
 
November 2009
 

Method Analyte 

MCP GW-1 
Standard1 

MCP GW-3 
Standard1 Units LFM-99-02B Qual LFM-99-05A Qual 

LFM-99-05A 
Duplicate Qual LFM-99-06A Qual 

Arochlor 1016 NS NS μg/L 0.250 U 0.266 U 0.263 U 0.260 U 
Arochlor 1221 NS NS μg/L 0.250 U 0.266 U 0.263 U 0.260 U 
Arochlor 1232 NS NS μg/L 0.250 U 0.266 U 0.263 U 0.260 U 
Arochlor 1242 NS NS μg/L 0.250 U 0.266 U 0.263 U 0.260 U 
Arochlor 1248 NS NS μg/L 0.250 U 0.266 U 0.263 U 0.260 U 
Arochlor 1254 NS NS μg/L 0.250 U 0.266 U 0.263 U 0.260 U 
Arochlor 1260 NS NS μg/L 0.250 U 0.266 U 0.263 U 0.260 U 

Temperature, initial NS NS ° Celsius 
Temperature, final NS NS ° Celsius 
pH NS NS Std units 
Specific Conductance NS NS μS/cm 
ORP/Eh2 NS NS mV 

Dissolved Oxygen NS NS mg/L 
Turbidity NS NS NTU 

Notes:

4.2 
4.67 

12.97 
11.57 
5.89 
666 

173.70 
NA 
NA 

14.4 
12.4 
7.12 
829 

270.5 
5.81 
6.97 

NA 
NA 
NA 
NA 
NA 

12.69 
12.03 

FIELD PARAMETERS 

6.17 
615 

311.3 
5.5 
3.82 

Polychlorinated 
biphenyl 
(PCBs) (73, 8082) 

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
1 GW-1 or GW-3 standard effective June 26, 2009. 
2 Regulatory Standard is for total xylenes. 
3 Endosulfan II: MCP standard is for endosulfan. 
4 Endosulfan sulfate: no current MCP Standar; listed value is from the 1995 MCP. 
5 Endrin aldehyde: no current MCP standard; listed value is from 1995 MCP. 
6 Endrin ketone: no MCP standard: listed value is for endrin aldehyde. 
7 Technical Chlordane: MCP GW-1 Standard is based on technical chlordane or total chlordane (the sum of all multi-component isomers found in technical chlordane). 
8 Toxaphene: no current MCP standard: listed value is from 1995 MCP. 

NR= pre-landfill results: Not recorded in 2003 Remedial Action Closure Report. 
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2009 Groundwater Analytical Results

Devens Consolidation Landfill
 
January 2010
 

Method Analyte 

MCP GW-1 
Standard1 

MCP GW-3 
Standard1 

Units LFM-99-02B Qual LFM-99-05A Qual 
LFM-99-05A 

Duplicate Qual LFM-99-06A Qual 
Extractable Petroleum 
Hydrocarbons 
(EPH-04-01) 

C9 - C18 Aliphatic Hydrocarbons 700 50,000 μg/L 105 U 100 U 100 U NA 
C19 - C36 Aliphatic Hydrocarbons 14,000 50,000 μg/L 105 U 100 U 100 U NA 
C11-C22 Aromatic Hydrocarbons 200 5,000 μg/L 105 U 100 U 100 U NA 

Target PAH Analytes 2-Methylnaphthalene 10 20,000 μg/L 0.421 U 0.400 U 0.400 U NA 
Acenaphthene 20 6,000 μg/L 0.421 U 0.400 U 0.400 U NA 
Acenaphthylene 30 40 μg/L 0.421 U 0.400 U 0.400 U NA 
Anthracene 60 30 μg/L 0.421 U 0.400 U 0.400 U NA 
Benzo(a)anthracene 1 1,000 μg/L 0.421 U 0.400 U 0.400 U NA 
Benzo(a)pyrene 0.2 500 μg/L 0.200 U 0.200 U 0.200 U NA 
Benzo(b)fluoranthene 1 400 μg/L 0.421 U 0.400 U 0.400 U NA 
Benzo(g,h,i)perylene 50 20 μg/L 0.421 U 0.400 U 0.400 U NA 
Benzo(k)fluoranthene 1 100 μg/L 0.421 U 0.400 U 0.400 U NA 
Chrysene 2 70 μg/L 0.421 U 0.400 U 0.400 U NA 
Dibenzo(a,h)anthracene 0.5 40 μg/L 0.421 U 0.400 U 0.400 U NA 
Fluoranthene 90 200 μg/L 0.421 U 0.400 U 0.400 U NA 
Fluorene 30 40 μg/L 0.421 U 0.400 U 0.400 U NA 
Indeno(1,2,3-cd)pyrene 0.5 100 μg/L 0.421 U 0.400 U 0.400 U NA 
Naphthalene 140 20,000 μg/L 0.421 U 0.400 U 0.400 U NA 
Phenanthrene 40 10,000 μg/L 0.421 U 0.400 U 0.400 U NA 
Pyrene 80 20 μg/L 0.421 U 0.400 U 0.400 U NA 

ICP TOTAL METALS 
(6010B) 

Arsenic 10 900 μg/L 5 U 5 U 5 U 3.6 J 
Barium 2,000 50,000 μg/L 7.6 J 14 14 1.9 J 
Cadmium 5 4 μg/L  5  U  5  U  5  U  5  U  
Chromium 100 300 μg/L 10 U 40 40 170 
Copper NS NS μg/L 10 U 10 U 10 U 10 U 
Iron 9,100 NS μg/L 50 U 380 340 1,500 
Lead 15 10 μg/L 10 U 10 U 10 U 10 U 
Manganese 291 NS μg/L 10 U 9.1 J 8.1 J 88 
Selenium 50 100 μg/L 10 U 10 U 10 U 10 U 
Silver 100 7 μg/L  7  U  7  U  7  U  7  U  
Mercury (SW-846 method 7470A) 2 20 μg/L 0.2 U 0.2 U 0.2 U 0.2 U 

FIELD PARAMETERS Temperature, initial NS NS ° Celsius 9.73 9.67 NA 7.1 
Temperature, final NS NS ° Celsius 9.85 9.92 NA 7.7 
pH NS NS Std units 6.22 6.37 NA 7.1 
Specific Conductance NS NS μS/cm 622 598 NA 328.0 
ORP/Eh NS NS mV 112.6 68.70 NA 51.0 
Dissolved Oxygen NS NS mg/L 7.8 5.0 NA 11.0 
Turbidity NS NS NTU 0.00 6.20 NA 18.0 

Notes:
 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section. 
1
 GW-1 or GW-3 standard effective June 26, 2009. 
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 SITE INSPECTION
 



Please note that "O&M" is referred to throughout this checklist. At sites where Long-Term 
Response Actions are in progress, O&M activities may be referred to as "system operations" since 
these sites are not considered to be in the O&M phase while being remediated under the Superfund 
program. 

Five-Year Review Site Inspection Checklist 

(Working document for site inspection. Information may be completed by hand and attached to the 
Five-Year Review report as supporting documentation of site status. "NIA" refers to "not applicable.") 

I. SITE INFORMATION 

Date of inspection: W'~q//oSite name: ~PJef1/ {;,,,JilJ;JaI;o/J /a",l{;1f 
Location and Region: OeuedI 4!A EPA ID: t1A72 IOD2S 151 

, 

Company leading the five-year review: Weather/temperature: 

Hydrogeologic. Inc 
 ""'-1:6 0;::::; f(J ;:lAc ,,? L.rI/?1.. 

/' /
Remedy Includes: (Check all that apply) 

>c Landfill cover/containment Monitored natural attenuation 
Access controls Groundwater containment 

k 	 Institutional controls Vertical barrier walls 

Groundwater pump and treatment 

Surface water c~leron and trea~ent 


K 	 Other /me ji. (!. co&c.IiO:?:l ~ kpL~ k I'OTL-t/ 

Attachments: Inspection team roster attached Site map attached 

II. INTERVIEWS (Check all that apply) 

1. 	 O&M site manager fdee arJ' !fblcrl~#~6- 5/27#0 
Nan?e :/ Title Date 


Interviewed at site by phone Phone no. 
~ 
Problems, suggestions; Report attached Aia .£aJ,~£ /.;:cL':t.eh 

2.0&Mstaff iJfJc'(i- J;;d:Lljd Geo/(J9uf s117/ro 
Name Title"" Date 

Interviewed at site at office by phone Phone no. 
Problems, suggestions; Report attached AI~ #alh~ra[C/e.,: 

http:cL':t.eh


3. 	 Local regulatory authorities and response agencies (Le., State and Tribal offices, emergency 
response office, police department, office of public health or enviromnental health, zoning office, 
recorder ofdeeds, or other city and county offices, etc.) Fill in all that apply. 

Agency tJeVcnfI h're iJed 
7

Contact 4Jzdt£ 	 ~hrc(4itf' ~~ 17,/-77)- n;. 
Name / itle Date Phone no. 

Problems; suggestions; Report attached do ~Iz/e~l .~ da-t~.", ' 

Agency 41A [~k flo;;-C~ IiJ t1-e-~.J 
Contact 	 ¢7ffo 77J- 77)- 7:<. 

Name Date Phone no. 
Problems; suggestions; Report attached d~ Js ~Ej:;L:e~ 

Age ·~rM,.j If~ re~/e~b~ 

Contact '1;;- 77.)-.1.;>/ I;> 

~~dt-tl4 of 

'" Name Title Date Phone no. 
Problems; suggestions; Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; Report attached 

4. 	 Other interviews (optional) Report attached. 

ro 

(0 

~ 



III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

l. O&M Documents 
O&Mmanual KReadily available KUpto date N/A 
As-built drawings rcReadily available R:::Up to date N/A 
Maintenance logs X'Readily available ;cUp to date N/A 

Remark!'; 

2. Site-Specific Health and Safety Plan }c-Readily available ;dJp to date N/A 
Contingency plan/emergency response plan Jc:Readily available .)<::Up to date N/A 

3. O&M and OSHA Training Records X' Readily available .sOJp to date N/A 

4. Permits and Service Agreements 
Air discharge permit Readily available Up to date 
Effluent discharge Readily available Up to date ~Waste disposal, POTW ..x:: Readily available XUp to date 
Other permits Readily available Up to date N/A 

Remark!'; 

5. Gas Generation Records Readily available Up to date ~ 

6. Settlement Monument Records x:: Readily available XUp to date N/A 

7. Groundwater Monitoring Records X Readily available ..leUp to date N/A 
Remark!'; 

8. Leachate Extraction Records >c Readily available X-Up to date N/A 
Remark!'; 

9. 	 Discharge Compliance Records 
Air Readily available Up to date @) 
Water (effluent) X Readily available -'CDp to date N/A 

10. Daily Access/Security Logs ;>c- Readily available kUp to date N/A 
Remark!'; 



--------------------

~H/c."? 'R?r!I'/J; 

1,/' on 

Land use changes on site 

Rem~~7~~~~~~~~_~~~~~~~~~~~~__~~=--=~~~~_ 

Land 1Jse changes off site 

C. Institutional Controls (ICs) 

1. Implementation and enforcement 
Site conditions imply ICs not properly implemented Yes @ N/A 
Site conditions imply ICs not being fully enforce,d , Yes ~ N/A 

IICJ#~U _ 
Type ofmonitoring (e.g., se -reporting, drive;~) _1!V~/:J.'.f,fd!LIL..L·'&~'..f1£~tOL~flLt.~...1:t.~~iZl1i:::....£ZP:;"'1~ 
Frequency j 
Responsible party/agency 
Contact 

Name Title Date Phone no. 

Reporting is up-to-date No N/A 
Reports are verified by the lead agency $) No N/A 

Specific requirements in deed or decision documents have been met No N/A® 

Violations have been reported Yes No ~ 
Other problems or suggestions: Report attached 

2. Adequacy X I Cs are adequate ICs are inadequate N/A 

D. General 

1. Vandalism/trespassing Location shown on site map ~o vandalism evident 

2. 

3. 

VI. GENERAL SITE CONDITIONS 

A. Roads N/A 

1. Roads damaged Location shown on site maPARoads adequate N/A 



B. Other Site Conditions 
Rem~ks~_________________________________________________________________ 

VII. LANDFILL COVERS N/A 

A. Landfill Surface 

1. Settlement (Low spots) Location shown on site map Settlement not evident 
Areal extent ______ Depth._-___ 

2. Location shown on site map Xcracking not evident 
Widths_____ Depths____ 

3. Location shown on site map Erosion not evident 
Depth_____ 

4. Holes Location shown on site map )(.H.oles not evident 
Depth'--____ 

5. Vegetative Cover XGrass ..x::cover properly established No signs of stress 

6. 

Trees/Shrubs (indicate size nd locations on a diagram) 
Rem~ks a . 

Alternative Cover (armored rock, concrete, etc.) 

7. Bulges Location shown on site map ulges not evident 
Areal extent ______ 



OSWER No. 9355.7-03B-P 

8. Wet Areas/Water Damage 
Wet areas 
Ponding 
Seeps 
Soft subgrade 

D. ~1, 

Xvvet areas/water damage not evident 
Location shown on site map Areal extent 
Location shown on site map Areal 
Location shown on site map Areal extent 
Location shown on site map Areal extent 

9. Slope Instability 
Areal extent 

Slides Location shown on site map ~o evidence of slope instability 

B. Benches ("APPlic~0 N/A 
(Horizontally constructea mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
channel.) 

1. 	 Flows Bypass Bench Location shown on site map CN/Aorokay =:> 
Reml'lrk" 

2. 	 Bench Breached Location shown on site map ~Aor~ 
Remark" 

3. 	 Bench Overtopped Location shown on site map <NLA or ok~Y/ 
cs 

C. Letdown Channels 	 N/A~ 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep 
side slope of the cover and will allow the runoff water collected by the benches to move off of the 
landfill cover without creating erosion gullies.) 

1. 	 Settlement Location shown on site map }(N-o evidence of settlement 
Areal extent Depth 
Remarks 

2. 	 Material Degradation Location shown on site map ~o evidence of degradation 
Material Areal extent 
Remarks 

3. 	 Erosion Location shown on site map )(No evidence of erosion 
Areal extent Depth 

D 



4. Undercutting Location shown on site map )<:60 evidence of undercutting 
Areal Depth 
Reml'lrk!'; 

5. Obstructions »0 obstructions 
Location shown on site map Areal exten( 

Size 
Remarks_ 

6. Excessive Vegetative Growth 
~o evidence of excessive growth 

egetation in channels does not obstruct flow 
Location shown on site map Areal 

Remarh 

D. Cover Penetrations 6Pplicable~ N/A 

1. Gas Vents Active )(passive 
Properly secured/locked .xPunctioning ~outinely sampled ?(Oood condition 
Evidence of leakage at penetration Needs Maintenance 
N/A 

Iarks_ 

2. Gas Monitoring Probes 
Properly secured/locked Functioning Routinely sampled GOOd~ 
Evidence of leakage at penetration Needs Maintenance N/A 

lemarks 

3. Monitoring Wells (within surface area of landfill) 
Properly secured/locked Functioning Routinely sampled Good~ 
Evidence of leakage at penetration Needs Maintenance 

4. Leachate Extraction Wells 
Properly secured/locked Functioning Routinely sampled Good condition 
Evidence of leakage at penetration Needs Maintenance Q!E)

Remarks 

5. Settlement Monuments X Located .Jc:Routinely surveyed N/A 
Reml'lrk!'; 



E. Gas Collection and Treatment Applicable @ 
l. Gas Treatment Facilities 

Flaring Thennal destruction Collection for reuse 
Good condition Needs Maintenance 

Rl;;1llark;s 

2. Gas Collection Wells, Manifolds and Piping 
Good condition Needs Maintenance 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
Good condition Needs Maintenance N/A 


Remarks 


F. Cover Drainage Layer ~Elica~ N/A 

l. Outlet Pipes Inspected 6unction~o N/A 
RemHrk~ 

2. Outlet Rock Inspected 0unctk>n~g~ N/A 
Remark~ 

G. Detention/Sedimentation Ponds (!\pplicable N/A 

1. Siltation Areal extent G.0) 
Siltation not evident 

.,.,.
2. Areal extent Depth

Z~~~~~ not evident 

3. Outlet Works C[unct~ N/A 

4. Dam Functioning @> 
RemHrk~ 



H. Retaining Walls Applicable 

1. 	 Deformations Location shown on site map Defonnation not evident 
Horizontal displacement'--____ Vertical QISpHllCelneJ[1{_______ 
Rotational 

2. Degradation Location shown on site map Degradation not evident 

I. Perimeter Ditches/Off-Site Discharge 

1. Location shown on site map Siltation not evident 
Depth_____ 

2. 	 ye.;etative Growth Location shown on site map N/A 
,XYegetation does not impede flow 

3. 

Areal 

Location shown on site map ~osion not evident 
Depth._____ 

4. Discharge Structure ~ N/A 

VIII. VERTICAL BARRIER WALLS Applicable 

1. Settlement Location shown on site map Settlement not evident 
Depth_____ 

2. 	 Performance MonitoringType of monitoring'----___________ 
Perfonnance not monitored 

Evidence ofbreaching 



eA::-C·~
IX. GROUNDWATER/SURFACE WATER REMEDIES Applicable @ /.a...~ 

A. Groundwater Extraction Wells, Pumps, and Pipelines 	 Applicable N/A ~ 
1. 	 Pumps, Wellhead Plumbing, and Electrical l)

condition All required wells properly operating Needs Maintenance N/A 
Rpml'lrk" 

2. 	 Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
xpood condition Needs Maintenance 

3. 	 Spare Parts and Equipment 
XReadily available Good condition Requires upgrade Needs to be provided 

Remarks 

B. Surface Water Collection Structures, Pumps, and Pipelines Applicable ~ 
1. 	 Collection Structures, Pumps, and Electrical 

Good condition Needs Maintenance 

Reml'lrk" 


2. 	 Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
Good condition Needs Maintenance 

3. 	 Spare Parts and Equipment 
Readily available Good condition Requires upgrade Needs to be provided 

Remarks 

2'7... 



i APnr-kJ't /l4d.ii-
C. ~I earmt:nt System (Applica~ N/A 

1. 	 Treatment Train (Check components that apply) 

Metals removal Oil/water separation Bioremediation 

Air stripping Carbon adsorbers 


Additive (e.g., chelation agent, flnccnlent) 

Good condition Needs Maintenance 

Sampling ports properly marked and functional 

Sampling/maintenance log displayed and uIJ to date f/:;

EqUipment=:t~~~ /t:11Okle ~J rred 
Quantity of 	 annually .2Y'S2~.fo n@tlJ7#~ 
Quantity ofsur~treated annualll;:: k· /c. 

Remarks C~.· ~ ~C fa 072:/ 

2. 	 Electrical EncIOs~ and Panels (properly rated and functional) 
N/A . Good condition Needs Maintenance 

3. 	 Tanks, vauIts,~ge Vessels 
N/A Good condition Proper secondary containment Needs Maintenance 

T> _1 

4. 	 Discharge Structure and Appurtenances 
N/A XGood condition Needs Maintenance 

5. Treatment BUiXc(S) 
N/A _ Good condition (esp. roof and doorways) Needs repair 
Chemicals 1.:qUiPment properly stored 

Remark~l '6~ f2:d.c. IJ.(q,;£ 

6. 	 Monitoring Wells (pump and treatment remedy) 
Properly secured/locked Functioning Routinely sampled Good condition 
All required wells located . Needs Maintenance (§)

Rf'Tn;}r1c« 

D. Monitoring Data 

1. MonitorXPsata 

Is routinely submitted on time )(Is ofacceptable quality 


~2. Monitoring data suggests: ..4 I ~!(Qfr'~ R.-cc/- !e;d,k ..Iet4l';{:+ "'"" /-:~ ~ 
Groundwater plume is effectively co tained Contaminant concentrations e declining 



D. Monitored Natural Atteuuation 

1. Monitoring Wells (natural attenuation remedy) 
Properly secured/locked Functioning Routinely sampled Good condition 
All required wells located Needs Maintenance N/A 

D, ~I, 

X. OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as 
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant 
plume, minimize infiltration ~nd gas emission, etc'~k' ~ 

11e ~~ !.J. :iLJ <1:ae k &. Lt//. 6//4;/1 q"'Q<P' / Gil? iZ1!Z;/' 

~~cx~ff'~<2L~ A;~ 


B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 

lio/~~~~ ~);-e£

~dli77 dU.d-:Zle O~ a2hv/~'FJ.'_ 



C. 

D. 

Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be 
compromised in the future. 

J, .';-ll.-'-t' 

Opportunities for Optimization 
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TABLE 3 
Landfill Gas Monitoring – June 2005 

Devens Consolidation Landfill 

INSPECTORS: Michalak/Kullberg  TITLE: Civil Engineers DATE: 02 June 2005
 

ORGANIZATION: CENAE-EP-EG   WEATHER: Sunny 65 oF with southerly breezes 


BAROMETER: 30.0 in. Hg TIME: 0945  BAROMETER: 29.9 in. Hg TIME: 1400
 

Vent 
No. 

VOC 
ppm 
PID 

H2S 
ppm 

ISMG 

LEL 
% 

ISMG 

CO 
ppm 

ISMG 

O2 

% 
ISMG 

O2 

% 
GA-90 

CO2 

% 
GA-90 

CH4 

% 
GA-90 

LEL 
% 

GA-90 

Remarks 

V-1 0.0 0.0 0.0 5 17.3 17.0 2.3 0.0 0.0 
V-2 0.0 0.0 0.0 0.0 19.6 19.4 0.7 0.0 0.0 
V-3 0.0 0.0 47 13 8.7 8.3 5.4 1.0 20.0 
V-4 1.9 0.0 0.0 0.0 17.6 17.2 1.6 0.0 0.0 
V-5 0.0 0.0 31 5 8.7 8.6 5.2 0.8 16 
V-6 0.0 0.0 +OR 19 2.1 1.3 6.0 30.6 608 
V-7 3.3 0.0 0.0 0.0 20.1 20.4 0.2 0.0 0.0 
V-8 4.5 0.0 0.0 0.0 19.0 20.6 0.0 0.0 0.0 
V-9 0.0 0.0 +OR 4 6.9 0.8 10.8 6.2 124 

V-10 2.5 0.0 0.0 0.0 19.6 19.5 0.6 0.1 2.0 
V-11 8.4 0.0 0.0 2 17.6 17.1 2.4 0.1 2.0 

CALIBRATION INFORMATION: 

Instrument: Thermo 580B PID SN#: 239
 
Calibrated by:  US Environmental Co. 31 May 2005
 
Calibrated With: 100 ppm isobutylene (R.F.=1.0)
 

Instrument: Industrial Scientific Multi-Gas Meter MG-140 SN#: 0211289-051 
Calibrated by: US Environmental Co 
Calibrated With: 100 ppm CO, 25 H2S, 25% LEL Pentane, 20.9% O2 

Instrument: Landtech GA-90 Serial#: G1166 
Calibrated by: US Environmental Co. 31 May 2005 
Calibrated With: 15% CH4, 15% CO2, 20.9% O2 



 

 

 
 

 

 
 

   
 

  
 

 
 

           

   

 

 

 

 

  

  

 
 
 
 
 
 
 
 
 
 
 

 

 
  

    
 

  
  

       
 

 
  
         

                     

TABLE 4
 
Landfill Gas Monitoring – November 2005
 

Devens Consolidation Landfill 

INSPECTORS: Michalak/Kullberg  TITLE: Civil Engineers DATE: 09 November 2005 

ORGANIZATION: CENAE-EP-EG   WEATHER: Sunny 40 oF with east-southeasterly breezes 

BAROMETER: 1025.0 millibars (30.27 in. Hg) TIME: 0952 
BAROMETER: 1021.5 millibars (30.16 in Hg)  TIME: 1252 

Vent 
No. 

VOC 
ppm 
PID 

H2S 
ppm 

ISTMX 

LEL 
% 

ISTMX 

CO 
ppm 

ISTMX 

O2 

% 
ISTMX 

O2 

% 
GEM500 

CO2 

% 
GEM500 

CH4 

% 
GEM500 

LEL 
% 

GEM500 

Remarks 

V-1 0.0 0.0 0.0 0.0 17.8 13.9 5.1 0.0 0.0 
V-2 0.0 0.0 0.0 0.0 18.1 16.8 3.2 0.0 0.0 
V-3 0.0 0.0 9 0.0 16.4 8.2 6.0 1.5 30.0 
V-4 0.0 0.0 0.0 0.0 19.0 17.9 2.1 0.0 0.0 
V-5 0.0 0.0 43 0.0 9.9 7.0 6.4 2.9 58 
V-6 0.0 0.0 +OR 0.0 6.4 0.3 6.9 30.2 604 
V-7 0.0 0.0 4 0.0 17.6 15.2 4.5 0.3 6.0 
V-8 0.0 0.0 0.0 0.0 19.9 18.6 2.3 0.0 0.0 
V-9 0.0 0.0 +OR 0.0 10.8 1.3 10.3 8.0 160 

V-10 0.0 0.0 0.0 0.0 19.6 19.0 2.1 0.0 0.0 
V-11 0.0 0.0 21 0.0 12.6 9.8 7.6 1.3 26.0 

CALIBRATION INFORMATION: 

Instrument: Thermo 580B PID SN#: 182
 
Calibrated by:  US Environmental Co. 7 November 2005 

Calibrated With: 100 ppm isobutylene (R.F.=1.0)
 

Instrument: Industrial Scientific TMX412 SN#: 98090009-447 
Calibrated by: US Environmental Co 8 November 2005 
Calibrated With: 50 ppm CO, 25 H2S, 50% LEL Methane, 20.9% O2 

Instrument: Landtech GEM500 Serial#: E-0904 
Calibrated by: US Environmental Co. 7 November 2005 
Calibrated With: 15% CH4, 15% CO2, 20.9% O2 

Note: Barometric pressures were obtained from NOAA National Weather Service Office Boston, 
MA at http://www.erh.noaa.gov/box/stationobs.html for the nearest available reporting station at 
the airport in Fitchburg, MA for the sample date 10 November 2005. 

http://www.erh.noaa.gov/box/stationobs.html


Landfill Gas Monitoring - October 2006 
Devens Consolidation Landfill 

-"--5bt:' /' 

INSPECTORS-=--:~-...,......rc-

WEATHER: O]~ +-,~v~I7?/~), 
BAROMETER: ____=m~il~li~bar~s.1.-(...::'2---.,;~:..<.',..;,--2......:Cf:......-~in~.~H~g:>.L-) TIME: I 6 i ~ 


BAROMETER: millibars ( 21:1. ~o in Hg) TIME: I 7 2.u 


Vent VOC HzS LEL CO Oz Oz COz CH4 LEL Remarks 
No. ppm· PPI!l % ppm 'Yo. % 0/0 % 0/0 

PID IS'tM;('" ISi)r,! IS~ IS~ GEM500 GEM500 GEM500 . GEM500 
Me;..' 140 MCr I.t,() """': 140 N\~'IAD 

V-I 0,S' 0 0 II) ~c,9 0J..(> .. 4 C)~ .f 0 C) 

V-2 0.6 0 0· II ';l.c, 9 2/: ;l 0 0 0 
~ 0, -5 '0 0 11 J.I , () ?--I 2 0 d. '~ " 'i.. '6:'" "l'.,'11(). '.!"!" 'If ',)1" .~ hi I~.))u, .,·1.... ,.,.. 
V-4 C/) .. ; 0 (J) i 2 ~o. '1 '2,.2. 0,0 C.O 0 7".. '1 t,. 21,' .... 1"(,·.'1" 

((-.I( "",..,hoi".., 

V-5 0.5 0 0 12 ').1,0 ?-I. I 0 0 0 
V-6 0 .. 2C) O· ; I )..o.~ ;20 .' " c.2 I • ~ 4'~'t!U··"·/wi-.", ,'~. vp h A(, 

V-7 ~A' 0-")..t;d-11 0 er to. "1 UJ.,1 0.0 

V-8 o.~ 4 '3 0 q 20.. 'I .~'-Q. IV O. D 
•.,w' 0 ~.4 a 5 'ID ,'20" '1 jf..4' - 1.'1 
V-IO o,,§ 0 0 I 2 ~/. 0 t).../.:2. d 
V-ll C... ~ 0 0 17 '). t.o <1-1,4 0 

0"0 0"(. 
J 

010 0% c;,~M~' "Y~f~Q>'''l\ioi
So f:. c! j) III 02 0 HaM 

t 7 4G "/~ ~I!M .. I,,~ .... 
0 CJ flP c.. A ~.. o., 
o ,() 0 

CALmRATI~ORMATION: 
Instrument: 1Jf1;} , pm SN#: 
Calibrated by: "S4'¥ Date: 
Calibrated With: 100 ppm Isobutylene (R.F.=l.O) 

Instrument: Industrial Scientific TMX412 SN#: 
Calibrated by: US Environmental Rental Date: ~~ 
Calibrated With: 50 ppm CO, 25 H,S, 50% LEL Methane, 20.9% Oz. 

tlfl-t, lit C 



•• 

Calibrated With: =1~O~==~=-~'-'---'~ 

Landfill Gas Monitoring Qets. ez i&&6 
Devens Consolidation Landfill 

INSPECTORS: J .. g4:lr:tf' TITLE: {Ilj;"eer 

ORGANIZATION: -1fO-f-""G;;;...,/._____ f~~~.7 4?;£J,~~~
WEATHER: 

BAROMETER: millibars ( in. Hg) TIME: gjf1BAROMETER: millibars (;rr.SS in Hg) TIME: 

II/f -
Vent VOC LEL co 
No. 

C14 
% 

GEMSOO 

LEL Remarks 

CALIBRATI 

Instrument 

Calibrated b':':;y:"'-"-'~r-nt:='C""'7-'---~---:';;;~#7::;;-'-

Instrument: Industrial Scientific TMX412 SN#: 

Calibrated by: US Environmental Rentai Date: 

Calibrated With: 50 RPm CO, 25 HaS, 50% LEL Methane. 20.9% 02. 


Instrument: Landtec1GEM5f~erial#: =az 
Calibrated by: _.fI{(C ~ Date:-----Yfi-
Calibrated With: 15% CH4, 15° CO" 20.9% 0, 


. .' . '-4"I1i!c. GgPt$(90. ~ 
Note: Barometric pressures were obtamed from NQ..A...A Mfttwual H eatiter ServIce Office DustOn, 
A4 A... at ~'/fh tn, .etium:nr.govf()oXmratfWlObs.httltl futthe iIemest ava1Iable repott'tlig statioIl at 

Afle MFf'6rt itI F1tcbbtng, MA for the sample date of· .



Landfill Gas Monitoring - October 2007 

Devens Consolidation Landfill 


INSPECTORS; :::rAS / RbG- TITLE: E,:~ I $c.; DATE: 10/;t'1/o7 

ORGANIZATION: __Itcr_L____ WEATHER: Lfj~t R"'I'" 1- "-iJlo'" F 

BAROMETER: millibars ( in. Hg) TIME: ---:O-;-~_S:-:::-~__ 
BAROMETER: ____~m~l~·ll~ib~ar~s~(I.._____~in~H~g) TIME: _:...;..ll_o_O__ 

Vent VOC HzS LEL CO Oz O2 

No. ppm ppm % ppm % 0/0 

PID ISTMX ISTMX ISTMX ISTMX GEM500 

V-I 0. I 0,0 -~~ 610,<) 

V-2 0.0 6.0 b -14;0 QI.<O .Qt. ~ 
V-3 0,1 0,0 c -ILt. \) c:?IS Qo.& 

V-4 
0.0 0,0 0 -13.0 c?1.5 .QI,Q 

V-5 0. 0 0,0 0 _I~,o tOlS ~o,') 

V-6 
o.~ 0.0 4(0 -13.\> 18.'\ i/.9 

V-7 0.0 0.0 0 -Is.o .2l.s ~1. () 

V-8 0.0 O.CI 0 -13.0 c:?1.5 ~1.1 

V-9 b.o 0,0 0 -/1.0 cOlS ~Lo 

V-IO D.t> 
. 

C,D C) -13.0 ~I.s ~\,v 

V-ll O.i) 0.0 0 ~ )1.0 ~I.s d.\ . .;) 

CO2 

% 
GEM500 

Olb. 
c.\:) 

b"l 

0.0 

o. I 

I.S 

0,,'0 

C).O 

0,0 

o.i) 

0.0 

CH4 LEL 
0/0 0/0 

GEM500 GEM500 

0,0 a 

C,,1:l 0 

o~() () 

o~o 0 

6.0 0 

l.q 3<1 
().o ~ 

0.0 D 

0,0 () 

0.0 0 

0.0 u 

Remarks 

CALIBRATION INFORMATION: 

Instrument: Pill SN#: 

Calibrated by: K. fuCftd:"f: Date: 

Calibrated With: 100 ppm isobutylene (R.F.=l.O) 


Irx>lo 
Instrument: Industrial Scientific-".fM"'f 41 ~ SN#: 't.8.;)~ IS 

.J'5 J'\ 1.\0 Calibrated by: US Environmental Rental Date: 10 1;)'S /07 
~N ::: 6M-~ Calibrated With: 50 ppm CO, 25 HzS, 50% LEL Methane. 20.9% O2 

Instrument: LandtechGEM500 Serial#: I £0"1 &~ 

LASENV Calibrated by: .'50, El\tfi'!"'\\~J1I Date: I\:) 1~3 107 


Calibrated With: 15% CH~, 15% CO" 20.9% O2 


Note: Barometric pressures were obtained from NOAA National Weather Service Office Boston, 
MA at http://www.erh.noaa.gov/box/stationobs.html for the nearest available reporting station at 
the airport in Fitchburg, MA for the sample date of ________" 

http://www.erh.noaa.gov/box/stationobs.html


Landfill Gas Monitoring - June 2008 
. Devens Consolidation Landfill 

INSPECTORS: 'SoUA Jhta¥ TITLE: ~I«er DATE: 6Alit 

ORGANIZATION: HG( WEATHER: £0,..-/ ""l ~C; .r;f,u~~~ 
BAROMETER (start): millibars ( ;}"1 r '12 in. Hg) TIME: 175!5 

BAROMETER (end): millibars ( 2t~7 in Hg) TIME: [~ 

Vent VOC HzS LEL CO Oz Oz COz LEL Remarks 
No. ppm ppm % ppm % % % 

PID ISTMX ISTMX ISTMX ISTMX GEMSOO GEMSOO 

% 0/0 

GEMSOO GEMSOO 

V-I 

V-2 

V-3 

V-4 

V-5 

V-6 

V-7 

V-8 

V-9 

V-IO 

V-ll 

CALIBRATION INFORMATION: 
Instrument:t1t~ ~ID'SN#: 
Calibrated by:Jlf~ Date: 
Calibrated With: 100 ppm i obutylene (R.F.=l.O) 

Instrument: Industrial Scientific TMX412 SN#: 91 02o!6 -yt~ 
Calibrated by: US Environmental Rental Date: t. /,/of 
Calibrated With: 50 ppm CO, 25 H?S, 50% LEL Metl{ane, 2D.9% OJ 

Instrument: Landtech GE~500 Serial#: G t4t Cf31~( ---~7 ~Hce~C /~~""'__ _ 
Cal~brated by: Uf &~ feu;i (Date: oS 1 - --~:: 
Cahbrated WIth: 15% CH4, 15% CO2, 20.9% O2 (

Note: Barometric pressures were obtained from NOAA National Weather Service Office Boston, MA at 
http://www.erh.noaa.gov/box/stationobs.html for the nearest available repOliing station at the ai~ in 
Fitchburg, MA for the sample date of. ~~rJlkk0~ 

1 of 1 
~r 

http://www.erh.noaa.gov/box/stationobs.html


 

 

 

 
 

   
 

  
 

   
 
 

           

 
   

 

 

   

 
 
 
 
 
 
 
 
 
 
 

 

 
 

   
 

 
 

 
    

 
 

 
        

                     
 

Devens Consolidation Landfill 
Geotechnical Engineering Inspection Report 
Spring 2009 Semi-Annual 

APPENDIX B 

Devens Consolidation Landfill 
Landfill Gas Monitoring 

INSPECTOR: Kullberg  TITLE: Civil Engineer DATE: 11 June 2009 

ORGANIZATION: CENAE-EP-WG  WEATHER:  Cloudy 60oF calm 

BAROMETER*: 29.7 in Hg  TIME: 0915 
BAROMETER*: 29.6 in Hg TIME: 1015 
BAROMETER*: 29.6 in Hg TIME: 1145 

Vent 
No. 

VOC 
ppm 
PID 

H2S 
ppm 

ISTMX 

LEL 
% 

ISTMX 

CO 
ppm 

ISTMX 

O2 

% 
ISTMX 

O2 

% 
GEM500 

CO2 

% 
GEM500 

CH4 

% 
GEM500 

LEL 
% 

GEM500 

Remarks 

V-1 0.0 0.0 0.0 0.0 20.7 14.4 0.0 0.0 0.0 
V-2 0.0 0.0 0.0 0.0 16.5 20.8 3.2 0.0 0.0 
V-3 0.0 0.0 8.0 0.0 7.5 10.4 8.0 0.3 0.4 
V-4 0.0 0.0 0.0 0.0 18.7 20.7 1.6 0.0 0.0 
V-5 0.0 0.0 9.0 0.0 8.6 20.7 5.8 0.9 18.0 
V-6 0.0 0.0 +OR 0.0 6.4 12.5 5.1 21.8 422 
V-7 0.0 0.0 0.0 0.0 15.5 9.8 4.3 0.0 0.0 
V-8 0.0 0.0 0.0 0.0 15.8 8.9 4.3 0.0 0.0 
V-9 0.0 0.0 +OR 8.0 1.2 10.1 5.0 33.1 644 

V-10 0.0 0.0 0.0 0.0 21.1 20.6 0.0 0.0 0.0 
V-11 0.0 0.0 0.0 0.0 21.0 20.7 0.0 0.0 0.0 

CALIBRATION INFORMATION: 

Instrument: Thermo Environmental 580B PID 10.6 

Calibrated by: US Environmental Rental Co. 10 June 2009
 
Calibrated With: 100 ppm isobutylene (R.F. = 1.0)
 

Instrument: Industrial Scientific MG 140 
Sampling Pump: Industrial Scientific Sampling Pump SP402 
Calibrated by: US Environmental Rental Co. 10 June 2009 
Calibrated With: 50 ppm CO, 25 H2S, 2.5% Pentane, 20.9% O2 

Instrument: Landtec GA 90 
Calibrated by: US Environmental Rental Co. 10 June 2009 
Calibrated With: 15% CH4, 15% CO2, 20.9% O2 

* Note: Barometric Pressures were obtained from the Landtec GA 90 
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DCL LEACHATE DISCHARGE
 
(2002-2009)
 



 
 

 

    

   

 

Table 6.1
 
Devens Consolidation Landfill Leachate Quarterly Discharge Quantities
 

Period 

Discharge Quantities (Gallons)1 

2002 2 2003 3 2004 2005 2006 2007 2008 2009 ⁴ 
January to March 0 284,308 115,065 109,315 116,826 75,294 32,260 54,689 
April to June 134,143 285,000 135,734 103,441 88,065 93,427 103,388 64,890 
July to September 513,540 232,365 98,261 69,946 83,060 38,261 81,782 64,785 
October to December 612,183 158,721 124,742 132,156 102,134 70,645 87,118 53,619 
Annual Total 1,259,866 960,394 473,802 414,858 390,085 277,626 304,547 237,983 

4,319,161 Total Leachate Discharge Quantity (2002 - 2009) 

Notes:
 
1 Quarterly sums of monthly readings collected by MassDevelopment from pump house flow meter.
 
2 Startup during April to June period.
 
3 April to June period is estimated due to broken meter.
 

⁴ Value on Flow Meter Reading was reset during June calibration
 

Page 1 of 1 
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DCL LEACHATE RESULTS
 
(2002-2009)
 



 

 

Table 11
 
Quarterly Leachate Sampling Results: Sheet 1 of 4
 

MassDevelopment Industrial Wastewater Discharge Permit No. 017 (Summary)
 
Validated Sampling Results for 9 February 2005 Sampling Event (1st Quarter)
 

Analytical 
Fraction 

Parameter Limitations Winter 2005- First Quarter Sampling Event 

Date Sampled: 2/9/2005 

Report submission must, by permit, be before 
5 April 2005: 

Concentrations (mg/L or as stated): 
Metals 
composite 

Aluminum  ~ ~ 0.0635 J 
Antimony 10 mg/L 0.020 U 
Arsenic 0.30 mg/L 0.00600 
Beryllium 0.30 mg/l 0.000348 J 
Chromium 2.0 mg/L 0.00857 J 
Cadmium 0.038 mg/L 0.000700 J 
Copper 1.0 mg/L 0.00944 J 
Lead 0.25 mg/L 0.0050 U 
Nickel 1.0 mg/L 0.00361 J 
Silver 0.0146 mg/L 0.00342 J 
Zinc 0.75 mg/L 0.0207 
Selenium 2.5 mg/L 0.0050 UJ 
Mercury 0.001 mg/L 0.00020 U 

Cyanide 
grab sample 

Cyanide (total) 0.30 mg/L 0.010 U 

BOD Total BOD5 400 mg/L 2.0 U 

TSS Total 
Suspended 
Solids 

400 mg/L 12 

TTO * Total Toxic 
Organics 

5.0 mg/L 0.0118 

TPH Total 
Petroleum 
Hydrocarbons 

100 mg/L 1.7 B 

O&G grab 
sample 

Fats, Oils and 
Grease 

100 mg/L 5.0 U 

pH grab 
sample 

pH (units) 5.5 – 9.5 6.6 std pH units 

Heptachlor composite (mg/L) 0.000018 
Phenol composite (mg/L) 0.019 J 

U: The target analyte was not detected at or above the laboratory reporting limit. 
B: The target analyte was also detected in the associated method blank or equipment blank. 
J: Indicates a value greater than or equal to the method detection limit, but less than the 
quantitation limit. 
* TTO Total Toxic Organics: Sum of VOCs, SVOCs, Pesticides, PCBs. 



 

 

Table 11
 
Quarterly Leachate Sampling Results: Sheet 2 of 4
 

MassDevelopment Industrial Wastewater Discharge Permit No. 017 (Summary)
 
Validated Sampling Results for 17 May 2005 Sampling Event (2nd Quarter)
 

“Analytical 
Fraction” 

Parameter Limitations Spring- Second Quarter Sampling Event 

Date Sampled: 5/17/2005 

Report submission must, by permit, be before 
5 July 2005: 

Concentrations (mg/L or as stated): 
Metals 
composite 

Aluminum  ~ ~ 0.0614 
Antimony 10 mg/L (Not required this sampling event.) 
Arsenic 0.30 mg/L 0.00376 J 
Beryllium 0.30 mg/l (Not required this sampling event.) 
Chromium 2.0 mg/L (Not required this sampling event.) 
Cadmium 0.038 mg/L (Not required this sampling event.) 
Copper 1.0 mg/L 0.00911 J 
Lead 0.25 mg/L 0.0050 U 
Nickel 1.0 mg/L 0.00312 J 
Silver 0.0146 mg/L 0.0070 U 
Zinc 0.75 mg/L 0.0169 J 
Selenium 2.5 mg/L (Not required this sampling event.) 
Mercury 0.001 mg/L 0.00020 U 

Cyanide 
grab sample 

Cyanide (total) 0.30 mg/L (Not required this sampling event.) 

BOD Total BOD5 400 mg/L 2.0 U 

TSS Total 
Suspended 
Solids 

400 mg/L 4.0 

TTO * Total Toxic 
Organics 

5.0 mg/L (Annual -- not required this sampling event) 

TPH Total 
Petroleum 
Hydrocarbons 

100 mg/L (Annual -- not required this sampling event) 

O&G grab 
sample 

Fats, Oils and 
Grease 

100 mg/L 5.0 U 

pH grab 
sample 

pH (units) 5.5 – 9.5 6.6 std pH units 

Heptachlor composite (mg/L) 0.0000066 U 
Phenol composite (mg/L) 0.041 J 

U: The target analyte was not detected at or above the laboratory reporting limit. 
B: The target analyte was also detected in the associated method blank or equipment blank. 
J: Indicates a value greater than or equal to the method detection limit, but less than the 
quantitation limit. 
* TTO Total Toxic Organics: Sum of VOCs, SVOCs, Pesticides, PCBs. 



 

Table 11
 
Quarterly Leachate Sampling Results: Sheet 3 of 4
 

MassDevelopment Industrial Wastewater Discharge Permit No. 017 (Summary)
 
Sampling Results for 22 August 2005 Sampling Event (3rd Quarter)
 

“Analytical 
Fraction” 

Parameter Limitations Summer 2005 

Date Sampled: 8/22/2005 

Report submission must, by permit, be before 
5 October 2005: 

Concentrations (mg/L or as stated): 
Metals 
composite 

Aluminum  ~ ~ 0.336 U 
Antimony 10 mg/L 0.020 U 
Arsenic 0.30 mg/L 0.00649 
Beryllium 0.30 mg/l 0.000226 JB 
Chromium 2.0 mg/L 0.0100 U 
Cadmium 0.038 mg/L 0.0050 U 
Copper 1.0 mg/L 0.025UB 
Lead 0.25 mg/L 0.0016 JB 
Nickel 1.0 mg/L 0.00271 J 
Silver 0.0146 mg/L 0.000527 J 
Zinc 0.75 mg/L 0.00261 JB 
Selenium 2.5 mg/L 0.0050 U 
Mercury 0.001 mg/L 0.00020 U 

Cyanide 
grab sample 

Cyanide (total) 0.30 mg/L 0.0030 J 

BOD Total BOD5 400 mg/L 2.0 U 
TSS Total 

Suspended 
Solids 

400 mg/L 66 

TTO * Total Toxic 
Organics 

5.0 mg/L (Annual -- not required this sampling event) 

TPH Total Petroleum 
Hydrocarbons 

100 mg/L (Annual -- not required this sampling event) 

O&G grab 
sample 

Fats, Oils and 
Grease 

100 mg/L 5.0 U 

pH grab 
sample 

pH (units) 5.5 – 9.5 6.5 std pH units 

Heptachlor composite (mg/L) 0.0000064 U 
Phenol composite (mg/L) 0.068 

U: The target analyte was not detected at or above the laboratory reporting limit. 
B: The target analyte was also detected in the associated method blank or equipment blank. 
J: Indicates a value greater than or equal to the method detection limit, but less than the 
quantitation limit. 
* TTO Total Toxic Organics: Sum of VOCs, SVOCs, Pesticides, PCBs. 



 

 

Table 11
 
Quarterly Leachate Sampling Results: Sheet 4 of 4
 

MassDevelopment Industrial Wastewater Discharge Permit No. 017 (Summary)
 
Validated Sampling Results for 3 November 2005 Sampling Event (4th Quarter)
 

“Analytical 
Fraction” 

Parameter Limitations Fall 2005- Fourth Quarter Sampling Event 

Date Sampled: 11/3/2005 

Report submission must, by permit, be before 
5 January 2006: 

Concentrations (mg/L or as stated): 
Metals 
composite 

Aluminum  ~ ~ 0.254 
Antimony 10 mg/L (Not required this sampling event.) 
Arsenic 0.30 mg/L 0.0105 
Beryllium 0.30 mg/l (Not required this sampling event.) 
Chromium 2.0 mg/L (Not required this sampling event.) 
Cadmium 0.038 mg/L (Not required this sampling event.) 
Copper 1.0 mg/L 0.025 U 
Lead 0.25 mg/L 0.0030 UJ 
Nickel 1.0 mg/L 0.040 U 
Silver 0.0146 mg/L 0.00189 J 
Zinc 0.75 mg/L 0.00349 J 
Selenium 2.5 mg/L (Not required this sampling event.) 
Mercury 0.001 mg/L 0.00020 U 

Cyanide 
grab sample 

Cyanide (total) 0.30 mg/L (Not required this sampling event.) 

BOD Total BOD5 400 mg/L 2.0 U 
TSS Total 

Suspended 
Solids 

400 mg/L 36 

TTO * Total Toxic 
Organics 

5.0 mg/L (Annual -- not required this sampling event) 

TPH Total Petroleum 
Hydrocarbons 

100 mg/L (Annual -- not required this sampling event) 

O&G grab 
sample 

Fats, Oils and 
Grease 

100 mg/L 5.0 U 

pH grab 
sample 

pH (units) 5.5 – 9.5 6.4 std pH units 

Heptachlor composite (mg/L) 0.0000067 U 
Phenol composite (mg/L) 0.016 J 

U: The target analyte was not detected at or above the laboratory reporting limit. 
B: The target analyte was also detected in the associated method blank or equipment blank. 
J: Indicates a value greater than or equal to the method detection limit, but less than the 
quantitation limit. 
* TTO Total Toxic Organics: Sum of VOCs, SVOCs, Pesticides, PCBs. 



Table 4.19
 
Leachate Analytical Results
 

Devens Consolidation Landfill
 
2006
 

“Analytical 
Fraction” 

Parameter Units Limitations 

Winter 2006 
First Quarter 

Sampling Event 

Spring 2006
 Second Quarter 
Sampling Event 

Fall 2006
 Fourth Quarter 
Sampling Event 

Date Sampled: 
03/01/2006 

Date Sampled: 
5/22/2006 

Date Sampled: 
10/18/2006 

Metals composite Aluminum mg/L NS 0.0432 J 0.250 U 0.1 U 
Arsenic mg/L 0.30 0.00242 J 0.025 U 0.006 J 
Copper mg/L 1.0 0.025 U 0.010 U 0.002 J 
Cadmium mg/L 0.038 0.005 U NA 0.005 U 
Chromium mg/L 2.0 0.010 U NC 0.006 J 
Lead mg/L 0.25 0.003 U 0.025 U 0.01 U 
Nickel mg/L 1.0 0.040 U 0.010 U 0.0018 J 
Silver mg/L 0.0146 0.007 U 0.002 U 0.0052 J 
Zinc mg/L 0.75 0.00415 J 0.025 U 0.05 U 
Mercury mg/L 0.001 0.0002 U 0.0005 U 0.001 R 
Selenium mg/L 2.5 0.010 U NA NA 

Cyanide, total mg/L 0.30 0.0040 J NA 0.0031 
TSS Total Suspended 

Solids 
mg/L 400 46 10 82 J 

TTO Total Toxic Organics mg/L 5 0.018 J- NA 0.00314 

TPH Total Petroleum 
Hydrocarbons 

mg/L 100 1.6 NA 0.510 U 

O&G grab 
sample 

Fats, Oils and Grease mg/L 100 5.0 U NA NA 

BOD Total BOD5 mg/L 400 2.0 U NA NA
 pH grab sample pH standard units 5.5 – 9.5 7 6.6 7 

Heptachlor composite (mg/L) 0.0000048 J 0.00005 U 0.0000204 U 
Phenol composite (mg/L) 0.036 J 0.10 U 0.0068 U 

Note: 
The third quarter sampling event was canceled due to an August 23, 2006 MassDevelopment approval for the reduction in leachate sampling to an annual frequency. 
* TTO Total Toxic Organics: Sum of VOCs, SVOCs, Pesticides and PCBs. 
NC = Not Collected

 All general terms, laboratory indicators and data qualifiers are defined on the Key for Tables found at the beginning of this section.
 



Table 4.18
 
Leachate Analytical Results – Devens Consolidation Landfill
 

MassDevelopment Industrial Wastewater Discharge Permit No. 017 (Summary)
 

“Analytical 
Fraction” 

Parameter Units Limitations 
Fall 2007 - Annual Sampling Event 

Date Sampled: 10/23/2007 
Total metals Aluminum mg/L NS 0.052 J 

Arsenic mg/L 0.3 0.009 
Cadmium mg/L 0.038 0.005 U 
Chromium mg/L 2.0 0.004 J 
Copper mg/L 1.0 0.0041 J 
Lead mg/L 0.25 0.01 U 
Nickel mg/L 1.0 0.0032 J 
Silver mg/L 0.0146 0.007 U 
Zinc mg/L 0.75 0.05 U 
Mercury mg/L 0.001 0.0002 U 

Cyanide, total mg/L 0.3 0.0035 J 
TSS Total Suspended Solids mg/L 400 83 
TTO Total Toxic Organics mg/L 5 0.047 
TPH Total Petroleum 

Hydrocarbons 
mg/L 100 0.510 U 

pH grab sample pH standard units 5.5 – 9.5 6.9 
Heptachlor composite (mg/L) 0.0000206 U 

Phenol composite (mg/L) 0.15 U 
Note: 

* TTO Total Toxic Organics: Sum of VOCs, SVOCs, Pesticides and PCBs. 

Page 1 of 1 



Table 4.20
 
Leachate Analytical Results – Devens Consolidation Landfill
 

MassDevelopment Industrial Wastewater Discharge Permit No. 017 (Summary)
 

“Analytical 
Fraction” 

Parameter Units Limitations 
Fall 2008 - Annual Sampling Event 

Date Sampled: 10/27/2008 
Total metals Aluminum mg/L NS 0.038 J 

Arsenic mg/L 0.3 0.0023 J 
Cadmium mg/L 0.038 0.005 U 
Chromium mg/L 2.0 0.002 J 
Copper mg/L 1.0 0.010 U 
Lead mg/L 0.25 0.010 U 
Nickel mg/L 1.0 0.025 U 
Silver mg/L 0.0146 0.007 U 
Zinc mg/L 0.75 0.050 U 
Mercury mg/L 0.001 0.0002 U 

Cyanide, total mg/L 0.3 0.005 U 
TSS Total Suspended Solids mg/L 400 41 
TTO Total Toxic Organics mg/L 5 0.00849 
TPH Total Petroleum 

Hydrocarbons 
mg/L 100 0.277 J 

pH grab sample pH standard units 5.5 – 9.5 7.0 
Heptachlor composite (mg/L) 0.000021 U 

Phenol composite (mg/L) 0.01 J 
Note: 

* TTO Total Toxic Organics: Sum of VOCs, SVOCs, Pesticides and PCBs. 

Page 1 of 1 



Table 4.20
 
Leachate Analytical Results - Devens Consolidation Landfill
 

MassDevelopment Industrial Wastewater Discharge Permit No. 017 (Summary)
 

“Analytical 
Fraction” 

Parameter Units Limitations 

Fall 2009 - Annual 
Sampling Event 
Date Sampled: 

10/23/2009 
Total metals Arsenic mg/L 0.3 0.005U 

Cadmium mg/L 0.038 0.0011J 
Chromium mg/L 2.0 0.01 U 
Copper mg/L 1.0 0.010 U 
Lead mg/L 0.25 0.010 U 
Nickel mg/L 1.0 0.0064 J 
Silver mg/L 0.0146 0.007 U 
Zinc mg/L 0.75 0.0157 J 
Mercury mg/L 0.001 0.0010 U 

TSS Total Suspended 
Solids mg/L 400 35 

TTO Total Toxic 
Organics 

mg/L 5 0.011069 J 

pH grab sample pH standard 
units 

5.5 – 9.5 7.2 

Note: 

* TTO Total Toxic Organics: Sum of VOCs, SVOCs, Pesticides and PCBs. 

Page 1 of 1 
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TABLE B.l 

SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARS FOR ALTERNATIVE 4C 


RECORD OF DECISION 

SAs 6, 12, AND 13 AND AOCS 9, 11,40 AND 41 


DEVENS,MA 


Wetlands, 
Aquatic Ecosystem 

Floodplain Management 
Executive Order 11988 
[40 CFR Part 6, Appendix A] 

Protection of 
Order 11990 
[40 CFR Part 6, Appendix AJ 

Clean Dredge or Fill 
Requirements Section 404 
[40 CFR Part 230J 

Applicable 
AOC9 
AOC 11 
AOC40 

Relevant 
Appropriate 
AOC9 
AOC 11 
AOC40 

Requires federal agencies to evaluate the 
potential adverse effects associated with 
direct and indirect development of a 
floodplain. Alternatives that involve 
modification/construction within a floodplain 
may not be selected unless a determination 
is made that. no practicable alternative exists. 
If no practicable alternative exists, potential 
harm must be minimized and action taken to 
restore and preserve the natural and 
beneficial values of the floodplain. 

Under this Order, federal agencies are 
required to minimize the destruction, loss, or 
degradation of wetlands, and preserve and 
enhance natural and beneficial values of 
wetlands. If remediation is required within 
wetland areas, and no practical alternative 
exists, potential harm must be minimized and 
action taken to restore natural and beneficial 
values. 

ection Act regulates 
the discharge of dredged or fill materials to 
U.S. waters, including wetlands. Filling 
wetlands would be considered a discharge of 
fill materials. Guidelines for SpeCification of 
Disposal Sites for Dredged or Fill material at 
40 CFR Part 230, promulgated under Clean 
Water Act Section 404(b}(1), maintain that 
no discharge of dredged or fill material will 
be permitted ifthere is a practical alternative 
that would have less effect on the aquatic 
ecosystem. If adverse impacts are 
unavoidable, action must be taken to restore, 
or create alternative wetlands. 

Drum 
removal will be 
alteration/destr area. If 
this alternative is chosen, wetlands adversely 
affected by remedial action will be restored 
to the extent necessary. 

Drum removal and hot-spot sediment 
removal will be designed to minimize 
alteration/destruction of floodplain area. If 
this alternative is chosen, wetlandS adversely 
affected by remedial action will be restored 
to the extent necessary. 

d~~linrl~d to minimize placement of fill in 
wetland areas. If this alternative is chosen, 
the affected areas will be restored to the 
extent necessary. 

W010982.T32 8712-05 




TABLE B.l 

SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARS FOR ALTERNATIVE 4C 


RECORD OF DECISION 

SAs 6, 12, AND 13 AND AOCS 9, 11, 40 AND 41 


DEVENS,MA 


that require To the extent necessary, 
consultation with Department of Interior, taken to develop measures to prevent, 
U.S. Fish and Wildlife Service, National mitigate, or compensate for project related 
Marine Fisheries Service, and/or state impacts to habitat and wildlife. The U.S. Fish 
agencies, as appropriate, to ensure that and Wildlife Service, acting as a review 

SA 13 proposed actions do not jeopardize the 
continued existence of the species or 

agency for the USEPA, will be kept informed 
of proposed remedial actions. 

adversely modify or destroy critical habitat. 
The effects of water-related projects on fish 
and wildlife resources must be considered. 
Action must be taken to prevent, mitigate, or 
compensate for project-related damages or 
losses to fish and wildlife resources. 
Consultation with the responsible agency Is 
also strongly recommended for on-site 
actions. 
Under 40 CFR Part 300.38, these 
requirements apply to all response activities 
under the National Contingency Plan. 

Endangered SpeCies Endangered Species Act Applicable This act requires action to avoid jeopardizing The protection of endansered species and 
[50 CFR Parts 17.11-17.12] AOC9 the continued existence of listed endangered their habitat will be considered during 

AOC 11 or threatened species or modification of their excavation activities and cover installation. 
AOC40 habitat. 
SA 13 
Consolidation 
Facility 

Allantic Flyway, Migratory Act [16 USC Relevant and The Migratory Bird Treaty Act protects Remedial actions will be performed to protect 
Wetlands, 703g!~.] Appropriate migratory birds, their nests, and eggs. A migratory birds, their nests, and eggs. 
Surface Waters AOC 11 depredation permit is required to take, 

possess, or transport migratory birds or 
disturb their nests, eggs, or young. 

W010982.T32. 



TABLE B.2 

SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARS FOR ALTERNATIVE 4C 


RECORD OF DECISION 

SAs 6, 12, AND 13 AND AOCS 9, 11, 40 AND 41 


DEVENS,MA 


... , .. ,"" ... :.. :...... :.. 
Relevant and Remedial 
Appropriate n9!IITn··ml!~9n criteria manner to prevent in 
AOC 11 ~::Ir..,in,"n.. ,nit'! and surface water. Activities at AOC 11 will be 
AOC40 nnl\t'!::I,r"i""nn••ni" and (2) acute performed to prevent AWaC exceedances 

and chronic for the protection In the Nashua River. Removal of sediment 
of aquatic life. for the protection of at AOC 40 will be performed in a manner to 
human health provide protective prevent AWaC exceedances in Cold Spring
concentrations for exposure from ingesting Brook Pond. Sup-ematant from dredged
contaminated water and contaminated spoil will be monitored to prevent AWaC 
aquatic organisms, and from Ingesting exceedances in Cold Spring Brook Pond. 
contaminated aquatic organisms alone. 
Remedial actions involving contaminated 
surface water or discharge of contaminants 
to surface water must consider the uses of 
the water and the circumstances of the 
release or threatened release. 

SafeGroundwater the 
National Primary Drinking Water will be met under average scenarlio 
Regulations, MCls and MClGs 

Regulations Maximum 
Contaminant levels (MCls) and Maximum for arsenic will be met under average and 

{40 CFR Parts 141.60 -141.63 Contaminant level Goals (MClGs) for maximum scenario. MCls are not exceeded at 
and 141.50 - 141.52] several common organic and inorganic Patton Well. 

contaminants. MCLs specify the maximum 
permiSSible concentrations of contaminants 
in public drinking water supplies. MCLs are 
federally enforceable standards based in 
part on the availability and cost of treatment 
techniques. MClGs specify the maximum 
concentration at which no known or 
antiCipated adverse effect on humans will 
occur. MClGs are non-enforceable health 
based goals set equal to or lower than 
MCls. 

W010982.T32 8712-05 



TABLE B.2 

SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARS FOR ALTERNATIVE 4C 


RECORD OF DECISION 

SAs 6, 12, AND 13 AND AOCS 9, 11,40 AND 41 


DEVENS,MA 


Groundwater 

Groundwater 

Massachusetts Surface Water 
Quality Standards [314 CMR 
4.00] 

Massachusetts 
Quality Standards 
[314 CMR 6.00] 

Massachusetts Drinking Water 
Regulations [310 CMR 22.001 

Relevant and 
Appropriate 
AOC40 

Relevant and 
Appropriate
AOC40 

Massachusetts Surface Water Quality
Standards designate the most sensitive 
uses for which surface waters of the 
Commonwealth are to be enhanced, 
maintained, and protected, and designate
minimum water quality criteria for sustaining
the designated uses. Surface waters at Fort 
Devens are classified as Class B. Surface 
waters assigned to this class are designated 
as habitat for fish, other aquatic life and 
wildlife, and for primary ana secondary 
contact recreation. These criteria 
supersede federal AWQC only when they 
are more stringent (more protective) than 
the AWQC. 

These uses 
for Which of the 
Commonwealth shall be maintained and 
protected, and set forth water quality criteria 
necessary to maintain the designated uses. 
Groundwater at Fort Devens is classified as 
Class I, fresh groundwaters designated as a 
source of potable water supply. 

regulations list 
which apply to drinking water rli..trlhttf..rl 
through a public water system. 

' .. ;::::.:.:::.................. . 
activities will be performed in a 

manner prevent exceedances of suliace water 
quality in the Nashua River. 

At AOC 40 sediment removal will be performed In 
a manner to prevent exceedances of Surface 
Water Quality Standards in Cold Spring Brook 
Pond. Supernatant from dredged spoil
dewatering will be monitored to prevent
exceedances in the pond. To the extent 
necessary, Surface Water Quality Standards will 
be used to develop discharge limitations. 

At AOC 40 the MCl for bis(2-ethylhexyl)phthalate
will be met under average scenario, and the MCl 
for arsenic will be met under average and 
maximum scenario. MCls are not exceeded at 
Patton Well. 

At AOC 40 the MCl for 
will be met under average
for arsenic will be met under average and 
maximum scenario. MCls are not exceeded at 
Patton Well. 

Notes: 

AWQC = Ambient Vltater Quality Criteria 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act 
CFR = Code of Federal Regulations
CMR = Code of Massachusetts Rules 
CWA = Clean Water Act 
MCl = MaxImum Contaminant level 
MClG = Maximum Contaminant level Goal 
MMCl = Massachusetts Maximum Contaminant level 
NPDWR = National Primary Drinking Water Regulations 
SDWA = Safe Drinking Water Act 
SMCl = Secondary Maximum Contaminant level 

Note: A Record Notice of Landfill Operation for AOC 11 is not necessary with Alternative 40. 

W010982.T3:-~. 
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TABLE B.3 

SYNOPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTERNATIVE 4C 


RECORD OF DECISION 

SAs 6, 12, AND 13 AND AOCS 9, 11,40 AND 41 


DEVENS,MA 


State 

Control of surface 
water runoff, 
Direc! diseharge to 
surface .....'ater 

Disposal of PCB.. 
contaminated 
wastes 

Solid Waste Landfill 
Siting 

Clean NPDES Permit 
Program [40 CFR 122.125] 

Resource Conservation and 
Recovery Act (RCRA). Land 
Disposar Restrictions (LORs); 
(40 CFR Part 268) . 

Toxic Substance Control act 
Regulations [40 CFR Part 761] 

Relevant and 
Al'propriate
AOC9 
AOC 11 
AOC40 
SA 13 
Consolidation 
Facility 

Applicable 
AOC9 
AOC 11 
AOC40 
SA13 

9 
AOC 11 
AOC40 
SA13 

Act of 
Ilth,"";7;:!tk.n from the 

the Army, acting through the 
U.S. Corps of Engineers (USACE), 
for the construction of any structure in or 
over any "navigable water ofthe U.S."; the 
excavation from or deposition of material in 
such waters, or any obstruction of . 
alteration in such waters. 

The National Pollutant Discharge 
Elimination System (NPOES) permit 
program specifies the permissible 
concentra!ion or level of contaminants In 
the discharge from any point source, 
Including surface runoff, to waters of the 
United States. 

RCRA hazardous wastes 
spl!Clfied treatment is restricted. 

R ..,m..,nj.. , actions must be evaluated to 
determine if they constitute "placement" 
and if LDRs are applicable. The LORs 
require that wastes must be treated either 
by a treatment technology or to a specific 
concentration prior to disp'osalln a RCRA 
Subtitle C permitted facility. 

Excavating. filling, and disposal
will be conducted to meet the substantive 
criteria and standards of these regulations. 

to 
meet USEPA discharge requirements. On
site discharges will meet the substantive 
requirements of these regulations. 

If It determined that excavated 
from AOCs 9, 11, 40, or SA 13 are 
hazardous materials subject to LDRs, the 
malerials will be handled and disposed of 
in compliance with these regulations. 

If It Is determined that materials excavated 
from AOCs 9. 11 t 40 or SA 13 are 
contaminated with PCBs at concentrations 
of 50 ppm or greater, the materials will be 
handled and disposed of In compliance
with these regulations 

Massachusetts Solid Waste 
Facilities Site Regulations [310 
CMR 16.00] 

Applicable
Consolidation 
Facility 

outline the reqUirements The consolidation facility will be sited in 
e site of a new solid waste accordance with these regulations. 

monwealth of 
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TABLE B.3 

SYNOPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTERNATNE 4C 


RECORD OF DECISION 

SAs 6, 12, AND 13 AND AOCS 9, 11, 40 AND 41 


DEVENS,MA 


Solid Waste Landfill 
Construction, 
Operation. Closure, 
and Post-Closure 
Care 

Massachusetts Solid Waste 
Management Regulations [310
CMR 19.000] 

Relevant and 
Appropriate
AOC 9,AOC 11, 
SA 12"SA 13 
Consolidation 

These regulations outline the requirements
for construction, operation, closure, and 
post closure at solid waste management
facilities in the Commonwealth of 
Massachusetts. 

Activities that Massachusetts Water Quality
potentially affect Certification and Certification for 
surface water quality Dredging [314 CMR 9.00] 

Activities that aff!!Ct 
ambient air quality 

Massachusetts Air Pollution 
Control Regulations 
[310 CMR 7.00] 

Facility 

Relevant and 
Appropriate
AOC40 

For activities that require a 
Wetlands Order of Conditions to dredge or 
fill navigable waters or wetlands, a Chapter
91 Waterways License, a USACE permit or 
any malor permlt Issued by USEPA (e.g., 
Clean Water Act NPDES fermit), a 
Massachusetts Division 0 Water Pollution 
Control Water Quality Certification is 
required pursuant to 314 CMR 9.00. 

These regulations pertain to the prevention
of emissions in excess of Massachusetts 
ambient air quality standards. 

Compounds (310 CMR 7.18). 

meet the .,t,.n...~..... c 
(310 CMR 7.06);
and Demolition (310 7 
(310 CMR 7.10); and Volatile 

The consolidation landfill will be 
constructed, operated, and closed In 
conformance with the regulations at 310 
CMR 19.000. 

A Record Notice of Landfill Operation will 
be filed for AOC 11 in accordance with 310 
CMR 19.141. 

n,filling, and 
meet the substantive 

standards of these regulations. Remedial 
activities will be designed to attain and 
maintain Massachusetts Water Quality
Standards in affected waters. 

Applicable
AOC9 
AOC 11 
AOC40 
SA13 
Consolidation 

Notes: 

CFR = Code of Federal Regulations
CMR Code of Massachusetts Rules 
CWA = Clean Wat:r Act 
MADEP = Massachusetts Department of Environmental Protection 
MGL = Massachusetts General Laws 
NPDES = National Pollutant Discharge Elimination System 
RCLA = Comprehensive Environmental Response, Compensation, and Liability Act 
USACE = U.S. Army Corps of Engineers
USC = United States Code 

Note: A Record Notice of Landfill Operation for AOC 11 is not necessary with Alternative 40. 

W010982.T3::'-~ .r '.05 

http:W010982.T3


TABLE B.1 

SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARS FOR ALTERNATIVE 4C 


RECORD OF DECISION 

SAs 6, 12, AND 13 AND AOCS 9, 11, 40 AND 41 


DEVENS,MA 


Wetland r!'!nlll~tiorl~ include standards on All work to be performed within wetlands and 
and regulations rirj:1,rin,lnn altering, or polluting inland the 100 foot buffer zone will be in 

[MGL c. 131 s. 40; 310 CMR and protected areas (defined as accordance with the substantive 
10.00J 

11 
areas within the 1 OO-year flooaplain). A requirements of these regulations. 
Notice of Intent (NOI) must be filed with the 

AOC40 
SA13 

municipal conservation commission and a 
Final Order of Conditions obtained before 
proceeding with the activity. A Determination 
of Applicability or NOI must be filed for 
activities such as excavation within a 100 
foot buffer zone. The regulations specifically 
prohibit loss of over 5,000 square feet of 
bordering vegetated wetland. Loss may be 
permitted with replication of any lost area 
within two growing seasons. 

must be conducted in a manner that protection of state listed endangered 
SpeCies Regulations [321 CMR

Endangere·j Species Massachusetts Endangered Applicable 
specIes (in particular the Grasshopper 

8.00] 
AOC9 minimizes the impact to Massachusetts

Sparrow at the Consolidation Facility) will be 
AOC40 
AOC 11 listed rare, threatened, or endangered

species, and species listed by the considered during the design and 
SA13 Massachusetts Natural Heritage Program. implementation of this alternative. 
Consolidation 
Facility 

Notes: 

AWQC :: Ambient Water Quality Criteria 
CFR :: Code of Federal Regulations 
CMR :: Code of Massachusetts Rules 
CWA = Clean Water Act . 
001 = De~artment of the Interior 
FWS = Fis and Wildlife Service 
MEPA :: Massachusetts EnVironmental poncy Act 
MGL = Massachusetts General Laws 
NMFS :: National Maine Fisheries Service 
USC = United States Code 

Note: A Record Notice of Lsndfill Operation for AOC 11 is not necessary with Alternative 4c. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
South entrance to Devens Consolidation Landfill (DCL). 

May 2010 
View of southwest slope of the DCL, looking toward (from left to right) V4, V5, and V2. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
View north along western perimeter toe-drain. 

May 2010 
Looking north along western side of landfill. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
Top of the southern gabion slope drain looking down the drainage channel. 

May 2010 
Looking east from the northern point of the landfill. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
Looking north from the top ridge of the landfill. 

May 2010 
Looking south from the top ridge of the landfill. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
View northeast of the landfill slope, looking down drainage channel. 

May 2010 
View of the detention basin from the eastern slope of the landfill. 
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HGL—2010 Five-Year Review—Former Fort Devens Army Installation—Devens, MA 

May 2010 
View south from the northeast portion of the landfill. 

May 2010 
View of the DCL pump station. 
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GROUNDWATER ANALYTICAL RESULTS
 
(2001-2009)
 



 
 

   
    

 
   

 
  

  
 

  
  

  
 

  
 

  
 

  
  

 
  

 
  

 
  

  
 

   
    

    
   

 
    
   
   

    
 

   
 

   
   

 
   

 
   

  
 

   
 

   

Key for Tables
 

ABC® Anaerobic BioChem 
amsl above mean sea level 

bgs below ground surface 

°C degrees Celsius 
COC contaminant of concern 

dd-mm-yy day-month-year 
DO dissolved oxygen 
DTW depth to water 

ERD enhanced reductive dechlorination 

ft feet 

gal gallon 
gpm gallons per minute 

hh:mm hours:minutes 

IWS In-Well Stripping System 

lbs pounds 
lbs/day pounds per day 

µg/L micrograms per liter 
mg/L milligrams per liter 
mS/cm milli siemens per centimeter 
mV millivolts 

NA Not available 
NC Not collected 
NS No standard established 
NTU nephelometric turbidity units 

ORP oxidation-reduction potential 

% percent 
PCE tetrachloroethene 
psi 
PVC polyvinyl chloride 

SU standard units 
SW(number) Analytical method from the SW-846 method series (EPA, 2005) 

TOC top of casing 

VOC volatile organic compound 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
North Plume G6M-96-22A 10/16/2001 2U 2U 2U 2U 1U 2U 5.50 5.1 210 2 0 12.6 

G6M-96-22A 2/28/2002 2U 2U 2U 2U 1U 2U  0.10U 5.70 8.37 183.5 1.78 0.5 9.54 
G6M-96-22A 9/21/2004 2U 2U 2U 2U 1U 2U 5U 1U 54 5.75 6.73 187.9 1.885 1.59 13.42 
G6M-96-22A 9/29/2005 2U 2U 2U 2U 1U 2U 5U 1U 52 5.95 4.9 223.1 3.18 0.38 14.15 
G6M-96-22A 9/20/2006 2U 2U 2U 2U 1U 2U 5U 0.10U 42 5.68 4.78 176.3 1.814 1.85 14.3 
G6M-96-22A 9/12/2007 2U 2U 2U 2U 1U 2U 6U 0.1U 78 5.50 6.95 -101.1 1.404 5 12.73 
G6M-96-22A 10/17/2008 0.55 0.5U 0.5U 0.5U 0.5U 0.5U 8U 0.2U 2,240 5.57 1.41 123.8 1.378 1.8 12.63 
G6M-96-22A 10/16/2009 0.25J 29 0.27J 0.5U 0.5U 0.5U 8U 0.2U 7,120 5.91 0.25 228.5 2.288 0 10.88 

North Plume G6M-96-22B 10/19/2001 2U 2U 2U 2U 1U 2U 6.76 6.95 176 2.09 0.6 12.51 
G6M-96-22B 2/28/2002 2U 2U 2U 2U 1U 2U  0.10U 6.35 7.83 198.5 2.002 1.5 10.08 
G6M-96-22B 1/31/2003 2U 2U 2U 2U 1U 2U 
G6M-96-22B 9/21/2004 2U 2U 2U 2U 1U 2U 5U 1U 44 5.83 6.15 193.9 1.941 2.76 13.5 
G6M-96-22B 9/29/2005 2U 2U 2U 2U 1U 2U 5U 1U 48 6.12 5.57 187.7 3.02 1.43 16.38 
G6M-96-22B 9/20/2006 2U 2U 2U 2U 1U 2U 5U 0.10U 44 5.53 6.51 179 2.183 0.67 15.13 
G6M-96-22B 9/12/2007 2U 2U 2U 2U 1U 2U 6U 0.1U 40 5.73 16.11 -112.1 2.618 13.9 13.27 
G6M-96-22B 10/17/2008 0.91 0.5U 0.24J 0.5U 0.5U 0.5U 8U 0.2U 67.3 5.40 1.77 121.3 1.02 0.85 12.5 
G6M-96-22B 10/16/2009 0.3J 23 0.32J 0.5U 0.5U 0.5U 8U 0.135U 25,500 6.08 0.31 209.1 1.683 0.04 11.04 

North Plume G6M-96-24B 10/16/2001 18 2U 2U 2U 1U 2U 6.37 0 81 0.42 19 12.96 
G6M-96-24B 3/1/2002 11 2U 2U 2U 1U 2U 6.35 -6.27 106.7 0.43 2.8 10.53 
G6M-96-24B 1/31/2003 7.5 2U 2U 2U 1U 2U 
G6M-96-24B 1/12/2004 11 2U 2U 2U 1U 2U 
G6M-96-24B 9/24/2004 13B 2U 2U 2U 1U 2U 6.17 0.2 152.2 0.422 0.44 12.34 
G6M-96-24B 12/17/2004 8.1 2U 2U 2U 1U 2U 6.05 0.46 259.6 0.384 2.43 11.49 
G6M-96-24B 4/13/2005 8.2 1U 2.8 1U 1U 1U 5.32 0.2 216.6 0.429 2.49 10.82 
G6M-96-24B 7/6/2005 7.6 2U 3 2U 1U 2U 5.69 1.34 242.8 0.77 0.02 16.85 
G6M-96-24B 9/30/2005 7.2 2U 3.6 2U 1U 2U 5.77 0.29 198.3 1.022 7.7 10.87 
G6M-96-24B 12/15/2005 7.4 2U 3.1 2U 1U 2U 5.97 0.14 242.8 0.9 2.1 9.71 
G6M-96-24B 3/23/2006 4.2 2U 2U 2U 1U 2U 5.99 0.23 404.5 0.458 1.31 10.91 
G6M-96-24B 6/23/2006 2U 2U 2U 2U 1U 2U 4.62 0.85 526.9 0.443 0.88 15.95 
G6M-96-24B 9/22/2006 2U 2U 2U 2U 1U 2U 5.93 0.3 141 0.407 4.23 12.41 
G6M-96-24B 12/14/2006 2U 2U 2U 2U 1U 2U 5.54 0.17 74.8 0.56 0.2 11.59 
G6M-96-24B 3/30/2007 2U 2U 2U 2U 1U 2U 5.90 0.5 -43.6 0.62 0.15 10.75 
G6M-96-24B 6/13/2007 2U 2U 2U 2U 1U 2U 6.10 0.16 138.9 0.727 220.2 11.03 
G6M-96-24B 9/13/2007 2U 2U 2U 2U 1U 2U 6.05 3.93 -95.7 0.689 9.9 12.38 
G6M-96-24B 12/12/2007 2U 2U 2U 2U 1U 2U 6.33 0.3 106.2 0.802 0.8 10.07 
G6M-96-24B 10/7/2008 0.4J 0.5U 0.5U 0.5U 0.5U 0.5U 10U 46 0.13U 10 0.03UJ 8.0U 0.352U 448 1.3U 1.6U 15 6.04 0.54 92.4 0.51 30 11.31 
G6M-96-24B 1/22/2009 1.4U 2.3U 1.8U 1.3U 1.2U 1.3U 10UJ 32 0.13U 9.3 0.03U 0.24J 8.0U 226J 315 1.2U 1.5U 4.2 6.16 0.45 149.6 0.479 65 9.31 
G6M-96-24B 5/11/2009 0.29J 0.5U 0.5U 0.5U 0.5U 0.5U 5.87 0.2 90.8 0.304 23.1 10.13 

FDW G6M-02-08X 5/17/2002 2,300 35 250 2U 1U 5.8 
G6M-02-08X 1/31/2003 3,600 46 480 2.3 1U 2.2 
G6M-02-08X 3/31/2005 1,300 38J 250 50U 50U 50U 15 62 1.1 6.2 2U 5U 0.3J 770 0.049 0.79 1.2 7.08 9.1 -50 0.563 24.6 11.44 
G6M-02-08X 7/5/2005 1,000 130 1,800 12U 12U 12U 450 350 0.05U 3.7 8.3 33 110 29,000 0.16 0.22 3 4.23 1.66 19.1 1.616 4.72 15.95 
G6M-02-08X 9/27/2005 560 26 1,300 1U 1.8 2.5 1,200 466 0.05U 320J 16 270 310J 75U 0.11 0.25 21 5.03 0.33 -68.6 1.965 3.16 13.04 
G6M-02-08X 12/16/2005 300 24 1,200 4U 2U 4U 1,500 520 0.05U 57 9.4 4.4B 350J* 15U* 0.19 0.36 2.1 5.46 0.03 -31.4 1.999 66.4 7.98 
G6M-02-08X 3/21/2006 180 25 1,300 2U 2.1 2.3 3,000 1,400 1U 245 14 80 470 40,000 0.084 0.24 15 5.46 0.33 -62.5 2.45 6.98 9.64 
G6M-02-08X 6/21/2006 230 30 850 2U 1U 2U 5,700 1,800 1.67 759 40 100 970 44,000 0.14 0.23 19 4.80 1.32 -25.2 4.528 45.4 14.95 
G6M-02-08X 9/20/2006 150 25 1,300 2U 1.6 2U 4,400 1,000 2U 655 16 77 860 29,000 0.072 0.14 11 5.20 1.57 -14.4 4.503 53.4 18.79 
G6M-02-08X 12/12/2006 140 28 910 2U 1.1 2U 6,400 13.6 110 73 1,000 32,000 0.18 0.17 30 4.93 0.67 -38.3 6.436 108.6 9.72 
G6M-02-08X 3/28/2007 60 14 500 2U 1U 2U 7,200 1,170 80 72 1,200 30,000J* 0.31 0.14 62 4.46 0.21 -144.5 7.243 60.9 15.04 
G6M-02-08X 6/13/2007 110 8.4 420 2U 1U 2U 6,800 1,160 82 130 1,200 33,000 0.092 0.11 180 4.70 1.78 24.1 6.948 1328.4 12.38 
G6M-02-08X 9/13/2007 140 74 1,400 2U 1U 2U 4,400 3,000 0.2U 890 200 410 1,100 37,000 0.22 0.17 120 5.34 2.68 -150.5 6.823 28.2 19.59 
G6M-02-08X 12/10/2007 250 66 1,100 2U 2 3.3 7,700 414 120 360 1,200 42,000 0.14 0.23 240 5.17 0.15 -115.7 7.569 10.8 7.42 
G6M-02-08X 3/10/2008 32 5.5 170 2U 1U 2U 11,000 770 16 570 970 20,000 0.36 0.15 280 4.28 0.5 -55.7 7.828 13.8 8.2 
G6M-02-08X 10/6/2008 49 4.5J 81 5U 5U 5U 4,190 1,800 0.13U 610 0.75UJ 103J 598 7,630 6.3U 7.9U 3,000 4.52 -0.12 -25.9 4.495 65 11.74 
G6M-02-08X 1/21/2009 29 18U 39 11U 14U 11U 2,900J 3,000 0.13U 710 0.39 .24J 76 474J 6,650 1.2U 1.5U 3,400 4.76 0.15 39.2 3.739 46.4 9.25 
G6M-02-08X 5/7/2009 25 20U 29 20U 20U 20U 3,000 550J 0.092J 410 0.053 0.5UJ 53.2 356 5,130 1.3U 5.8 3,500 3.97 0.4 71.4 3.538 15.4 11.52 
G6M-02-08X 10/20/2009 0.5U 0.5U 0.31J 0.5U 0.5U 0.5U 2,300 40 1.3U 440 0.3UJ 0.12J 70.6 486 6,840 1.3U 1.6U 2,300J 4.61 1.88 79.4 3.973 20.1 11.11 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
FDW G6M-03-02X 5/12/2003 1,300 2U 4.4 2U 1U 2U 

G6M-03-02X 10/11/2004 690 2U 5.6 2U 1U 2U 1U 12 3.7 20 1.7J 5U 1U 17 0.051 0.03 2.6 6.29 8.25 97.4 0.321 12.1 14.82 
G6M-03-02X 12/15/2004 200 2U 5 2U 1U 2U 390 29 2.4 30 2U 5U 1U 610 0.056 0.063 3.4 5.86 1.75 -132.9 0.382 1.93 8.4 
G6M-03-02X 3/29/2005 340 20U 14J 20U 10U 20U 1,300 366 0.2U 230 6.7J* 640 140M 49,000 0.15 0.34 5.1 5.23 0.65 -20.1 1.654 28.7 11.99 
G6M-03-02X 6/29/2005 190 11 91 2.5U 2.5U 2.5U 1,200 431 0.05U 74 11 130 220J* 35,000J* 0.29 0.65 43 4.62 1.13 2.9 1.723 29.1 20.17 
G6M-03-02X 9/29/2005 57 7.8 190 2.5U 2.5U 2.5U 850 345 0.05U 62 16 150 260J 37,000 0.2 0.29 560 4.94 0.53 -73.7 1.752 23.8 16.73 
G6M-03-02X 12/15/2005 39 8U 190 8U 4U 8U 1,100 550 0.05U 66 16 146 290J* 38,000 0.17 0.26 4,300 5.42 4.55 13.9 1.65 19.7 9.6 
G6M-03-02X 3/21/2006 17 2U 140 2U 1U 2U 1,400 1,200 2U 88.4 8.8 140 320 37,000 0.016J 0.14 6,700 5.56 0.16 -47.7 1.731 17.3 13.27 
G6M-03-02X 6/21/2006 8.2 2U 160 2U 1U 2U 1,300 1,000 1U 120 9.6 240 410 23,000 0.044 0.12 10,000 3.21 0.89 140.1 2.428 11.6 18.8 
G6M-03-02X 9/20/2006 9.7 2.3 230 2U 1U 2U 1,300 570 1U 115 8.4 200 440 21,000 0.05 0.2 8,700 5.55 0.71 -27.8 2.029 13.7 13.92 
G6M-03-02X 12/12/2006 6.9 2U 180 2U 1U 2U 890 53 8 170 350 11,000 0.047 0.16 6,800 5.85 1.31 -43.1 2.326 26.7 8.83 
G6M-03-02X 3/28/2007 13 2.2 320 2U 1U 2U 920 74.5 9.2 230 470 14,000J* 0.033 0.11 9,800 5.38 0.17 -62.3 2.523 14.9 12.75 
G6M-03-02X 6/12/2007 11 2U 650 2U 1.4 17 840 39 8.4 200 360 10,000 0.025U 0.14 21,000 5.77 0.38 -59.3 2.268 39.5 15.46 
G6M-03-02X 9/12/2007 12 2.1 800 2U 1U 81 740 790 0.2U 580 20 230 350 12,000 0.006J 0.6 17,000 5.44 10.26 -122.8 2.156 18.1 15.57 
G6M-03-02X 12/10/2007 3.8 2U 720 2U 1.8 94 1,000 24.7 7 290 390 29,000 0.005J 1.4 14,000 5.67 6.03 -80.2 2.802 5.3 11.33 
G6M-03-02X 3/10/2008 2U 2U 590 2U 1.8 50 2,000 50U 4.8 320 410 100,000 0.098 3.4 11,000 5.47 0.51 -55.9 3.113 24.5 12.12 
G6M-03-02X 10/15/2008 5U 5U 260 5U 5U 27 454 860 0.13U 59 0.03UJ 193 366 108,000 1.2U 10 12,000 5.6 0.75 -28.1 2.376 15 13.35 
G6M-03-02X 5/7/2009 4.0U 4.0U 220 4.0U 4.0U 12 900 1,100J 0.13U 44 0.03U 188 396 56,700 1.2U 18 23,000 5.45 0.32 -46.7 1.962 4.81 10.08 
G6M-03-02X 10/19/2009 10U 20U 290 10U 10U 9.5J 290 920 0.13U 300 0.03U 205 423 43,400 1.3U 14 18,000 5.99 2.56 -44.2 1.832 11.9 11.46 

FDW G6M-04-11X 9/20/2004 8.5 2U 2U 2U 1U 2U 6.54 3.42 374.7 0.782 16.8 16.22 
G6M-04-11X 9/26/2005 7.8 2U 2U 2U 1U 2U 6.96 5.14 94.6 0.39 8.7 13.05 
G6M-04-11X 9/20/2006 4 2U 2U 2U 1U 2U 6.24 6 129 0.38 5.99 17.5 
G6M-04-11X 9/11/2007 2.1 2U 2U 2U 1U 2U 6.87 6.59 46.5 0.38 14.8 14.74 
G6M-04-11X 10/17/2008 1.4 0.5U 0.5U 0.5U 0.5U 0.5U 6.53 5.62 98.1 0.302 3.5 10.78 
G6M-04-11X 10/16/2009 1.1 53 1U 1U 1U 1U 6.46 7.04 176 0.225 4.2 10.62 

FDW G6M-04-12X 9/20/2004 310 7.5 56 2U 1U 2U 5U* 1 44 11.03 0.86 102.6 2.003 5.22 15.88 
G6M-04-12X 9/26/2005 250 6.8 49 2U 1U 2U 15 1U 360 8.41 1.05 234.2 1.961 1.65 14.25 
G6M-04-12X 9/18/2006 470 9.4 60 2U 1U 2U 6.5 0.10U 550 7.21 3.22 253.5 1.764 7.11 14.5 
G6M-04-12X 9/10/2007 350 11 50 2U 1U 2U 2U 0.1U 580 6.84 1.73 90.2 2.613 29.8 13.63 
G6M-04-12X 10/16/2008 360 7.7J 35 10U 10U 10U 3.1J 0.2U 360 7.23 1.45 91.2 2.623 2 11.75 
G6M-04-12X 10/19/2009 170 22U 28 10U 10U 10U 2.3J 0.2U 308 6.72 1.8 66.7 2.543 5.91 11.22 

FDW G6M-93-13X 10/15/2001 0.55J 2U 2U 2U 1U 2U 5.30 9.9 355 6 1.2 14.5 
G6M-93-13X 9/20/2004 3.8 2U 2U 2U 1U 2U 1U 23 1.3J* 10 2.7J* 5U 1 15U 0.0081 0.014 0.89 6.14 13.07 250.7 0.059 4.31 16.26 
G6M-93-13X 12/13/2004 2U 2U 2U 2U 1U 2U 5U 20 1.2 9.6M 2U 5U 1U 15U 0.005U 0.005U 3.8 6.16 10.41 192.5 0.08 1.42 12.95 
G6M-93-13X 3/29/2005 2U 2U 2U 2U 1U 2U 0.6J 22 0.2U 9.1 2U 5U 1UM 15U 0.0063 0.28 3.1 6.24 10.4 97.3 0.09 0.64 10.89 
G6M-93-13X 6/28/2005 2U 2U 2U 2U 1U 2U 4.9 41.2 0.081 8.2 1U 2U 1U 10U 0.023 0.02 9.4 11.30 11.43 146.1 0.275 2.46 19.81 
G6M-93-13X 9/26/2005 2U 2U 2U 2U 1U 2U 3.1 27 0.083 9.5 1U 5U 1U 15U 0.006J 0.018J 4.9 6.04 7.98 191.8 0.126 18.2 20.19 
G6M-93-13X 12/13/2005 2U 2U 2U 2U 1U 2U 4.4J 41 3.4 9.4 1U 5U 1U 15U* 0.008J 0.011J 9.3 6.48 9.55 69.6 0.086 0.5 9.22 
G6M-93-13X 3/21/2006 2U 2U 2U 2U 1U 2U 6.8 24 0.2U 6.83 1U 5U 0.1U 19 0.025U 0.046 9.5 6.87 9.55 -9.4 0.058 0.61 7.38 
G6M-93-13X 6/19/2006 2U 2U 2U 2U 1U 2U 1.4J 46 0.2UH 4.42 1U 5U 0.1U 28 0.008J 0.008J 5.3 6.33 9.14 190.1 0.087 1.34 15.55 
G6M-93-13X 9/18/2006 2U 2U 2U 2U 1U 2U 4.6J 22 0.2U 7.76 1U 5U 0.10U 15U 0.006J 0.014J 5 6.22 9.33 173.6 0.062 4.62 16.43 
G6M-93-13X 12/11/2006 2U 2U 2U 2U 1U 2U 5U 6.55 1U 5U 0.1U 15U 0.008J 0.038 11 6.38 10.68 91.3 0.076 2.23 12.81 
G6M-93-13X 3/28/2007 2U 2U 2U 2U 1U 2U 5U* 5.74 1U 5U 0.1U 15U 0.005J 0.014J 9.6 6.14 9.8 -3.1 0.071 8.73 10.93 
G6M-93-13X 6/11/2007 2U 2U 2U 2U 1U 2U 0.4J 8.96 1U 5U 0.1U 15U 0.034 0.3 13 6.64 10.12 125.4 0.121 3.3 13.66 
G6M-93-13X 9/11/2007 3 2U 2U 2U 1U 2U 0.7J 99 0.2U 12 1U 6U 0.1U 15U 0.005J 0.025U 2.8 6.31 9.67 96.7 0.095 7.1 16.01 
G6M-93-13X 12/10/2007 2U 2U 2U 2U 1U 2U 5U* 6.92 1U 5U 0.1U 15U 0.004J 0.007J 1.1 6.25 8.81 71 0.156 0.6 11.56 
G6M-93-13X 3/10/2008 2U 2U 2U 2U 1U 2U 34 100 1U 5U 0.2 12,000 0.008J 0.05 10 6.3 3.84 141 0.953 0 5.69 
G6M-93-13X 10/15/2008 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 10U 110 3.6 34 0.03UJ 8.0U 0.2U 3,270 1.3U 1.6U 5.6 6.31 2.97 116.4 0.304 0 11.98 
G6M-93-13X 5/7/2009 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 10U 67J 0.71 16 0.03U 3.5J 0.2U 50U 1.2U 1.5U 2.2 6.26 6.1 79.6 0.164 1.1 8.03 
G6M-93-13X 10/19/2009 0.5U 15 0.5U 0.5U 0.5U 0.5U 10U 54 0.058J 9.2 0.03UJ 8U 0.142U 50U 1.3U 1.6U 6 6.42 4.79 182 0.110 1.01 10.87 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
FDW G6M-95-19X 10/15/2001 110 6.6 42 1.5J 1U 2U 5.46 6.24 202 2.87 8.5 14.8 

G6M-95-19X 9/20/2004 41 2.9 16 2U 1U 2U 5U 1 210 5.45 7.92 467.5 4.17 3.1 15.91 
G6M-95-19X 9/26/2005 21 2U 5.4 2U 1U 2U 8.3 1U 160 4.00 4.51 595.3 4.361 0.72 13.31 
G6M-95-19X 9/19/2006 12 2U 2U 2U 1U 2U 5U 0.10U 160 3.82 6.77 281 4.236 2.41 15.19 
G6M-95-19X 9/12/2007 21 2U 4 2U 1U 2U 5U 0.1U 200 5.28 7.62 175.1 6.566 0.4 13.7 
G6M-95-19X 10/15/2008 14J 0.39J 1.6J 0.5U 0.5U 0.5U 8U 0.2U 212 5.35 6.63 267.9 5.306 0.9 13 
G6M-95-19X 10/16/2009 20U 540 20U 20U 20U 20U 8U 0.2U 153 5.22 4.53 232 4.529 1.49 11.49 

** G6M-95-19X 1/15/2010 6.9 0.5U 0.46J 0.75U 0.75U 1.0U 5.46 4.09 243.8 4.733 2.17 10.39 
FDW G6M-96-13B 10/15/2001 3,600 39 220 12 1U 1.1J 6.10 2.9 219 0.12 6.8 12.4 

G6M-96-13B 2/25/2002 5,200 34 200 1.4J 1U 1.5J 6.40 3.85 181.5 1.142 6.59 10.96 
G6M-96-13B 1/31/2003 3,800 31 190 2U 1U 2U 
G6M-96-13B 9/20/2004 4,500 35 210 2U 1U 2.1 1U 38 5.4J* 19 2 5U 1 15U 0.022 0.12 1.7 6.30 3.57 186.4 1.035 0.5 12.7 
G6M-96-13B 12/13/2004 2,500 24 150 2U 1U 2U 5U 35 5 31M 2U 5U 1U 23 0.05 0.025 24 6.26 2.57 316.5 0.787 2.68 11.05 
G6M-96-13B 3/28/2005 4,500 200U 180J 200U 200U 200U 5.7 47 0.46 17 2UJ* 5U 2.6M 1,600 0.17 0.22 37 6.24 0.87 21.2 0.943 0.68 10.67 
G6M-96-13B 8/10/2005 2,800 190 1,500 3.6 4.8 6.8 140 98.9 0.23 4.6 5.3 32 24J* 8,100 0.15 0.44 2.9 4.35 0.16 -35.6 0.838 3.5 14.53 
G6M-96-13B 9/26/2005 3,700 140 570 5U 5U 5U 200 134 0.28 11 11 44 51J 12,000 0.054 0.33 18 4.98 1.32 -45.9 1.071 4.54 13.39 
G6M-96-13B 12/13/2005 3,400 130 350 10U 5U 10U 140 150 0.05U 11 4.5 46.3 63J* 12,100 0.069 0.35 31 5.51 0.13 -52.1 0.851 0.9 10.65 
G6M-96-13B 3/20/2006 2,100 250 400 2U 1.2 2.5 360 300 0.207 6.77 2.4 38 96 17,000 0.036 0.42 97 5.68 0.17 -161.5 0.759 7.1 9.84 
G6M-96-13B 6/20/2006 1,900 280 370 2U 1U 3.5 110 310 0.2U 4.21 4.8 48J* 100 16,000 0.044 0.27 200 5.46 0.62 -86.8 1.252 2.63 14.08 
G6M-96-13B 9/18/2006 880 370 530 2U 1.3 9.4 300 370 0.262 4.56 3 150 110 20,000 0.022J 0.43 2,400 6.14 0.48 -120.9 1.555 2.19 14.45 
G6M-96-13B 12/11/2006 830 340 620 2U 1.6 7.3 360 6.06 1.2 190 130 27,000 0.020J 0.047 9,000 6.28 14.07 -260 1.93 2.1 11.78 
G6M-96-13B 3/27/2007 940 290 590 2.6 2.1 26 140 4.3 1.6 250 230 35,000J* 0.025U 0.96 22,000 5.71 0.1 -16.8 1.861 1.79 12.46 
G6M-96-13B 6/11/2007 1,200 280 610 2U 1.7 55 260 8.17 2.2 200 200 15U 0.025U 0.68 22,000 6.24 0.15 -97.5 1.87 1322 12.15 
G6M-96-13B 9/10/2007 2,600 130J* 590 2U 1.6 38 270 410 0.2U 580 2.8 240 210 25,000 0.036 6.3 32,000 6.25 0.4 -136.3 1.866 15.5 11.54 
G6M-96-13B 12/11/2007 750 99 830 2U 1.5 110 240 429 2.4 260 230 25,000 0.005J 3.6 26,000 6.11 1.92 -25.7 1.907 8 10.45 
G6M-96-13B 3/10/2008 1,200 140 1,000 2U 1.7 140 210 5U 2 240 240 26,000 0.025U 8.3 29,000 6.18 1.55 -90.2 1.958 6.4 9.77 
G6M-96-13B 10/15/2008 7.3J 6.5J 490 10U 10U 350 91.8U 470 0.13U 21 0.03UJ 172 290 39,500 1.2U 5.7 9,700 6.19 0.9 -59.2 2.046 11 12.69 
G6M-96-13B 5/7/2009 190 75 310 10U 10U 95 74 740J 0.13U 32 0.03U 169 323 38,600 1.2U 13 46,000 6.09 0.1 -97.6 1.909 4 9.91 
G6M-96-13B 10/19/2009 440 140 290 10U 10U 89 54 630 0.022U 53 0.041 173 325 36,000 1.2U 9.2 52,000 6.32 1.53 -93.1 2.054 13.6 10.34 

FDW G6M-96-25B 10/15/2001 360 2U 2U 2U 1U 2U 5.81 5.3 142 0.498 3.9 14.55 
G6M-96-25B 2/25/2002 130 2U 2U 2U 1U 2U 6.70 11.51 158.5 0.15 9.75 11.1 
G6M-96-25B 2/27/2002 7.2 
G6M-96-25B 1/31/2003 52 2U 2U 2U 1U 2U 
G6M-96-25B 9/20/2004 56 2U 2U 2U 1U 2U 4.98 7.63 593 0.589 0 13.13 
G6M-96-25B 9/26/2005 40 2U 2U 2U 1U 2U 5.82 6.74 314.1 0.587 1.1 12.89 
G6M-96-25B 9/19/2006 44 2U 2U 2U 1U 2U 5.20 7.64 223.5 0.496 1.46 13.48 
G6M-96-25B 9/11/2007 16 2U 2U 2U 1U 2U 5.91 6.29 96.6 0.802 9.5 13.86 
G6M-96-25B 10/17/2008 1.7 0.5U 0.5U 0.5U 0.5U 0.5U 6.80 8.41 89.7 0.151 4 11.15 
G6M-96-25B 10/16/2009 1.9 38J 0.5UJ 0.5U 0.5U 0.5U 6.27 8.08 183.5 0.404 4.7 10.19 

FDSA G6M-04-09X 9/24/2004 7,400 4.2 9 2U 1U 2U 5U 1UJ 160 5.15 3.84 637.6 0.495 0.82 17.2 
G6M-04-09X 9/28/2005 3,200 5U 5U 5U 5U 5U 5U 1U 37 5.92 3.41 678.4 0.169 2.07 15.42 
G6M-04-09X 9/21/2006 190 2U 2U 2U 1U 2U 5U 0.10U 50 5.83 8.18 215.6 0.102 5.51 13.18 
G6M-04-09X 9/12/2007 440 22 31 2U 1U 2U 5U 0.83 390 6.22 2.18 49.7 0.179 4.3 14.72 
G6M-04-09X 10/17/2008 4,000 330 410 50U 50U 44 63.4 13.3 5,700 6.23 0.66 -36.2 0.497 9.2 10.24 
G6M-04-09X 10/21/2009 1,600 210 210 50U 50U 51 70.8 13 3,960 5.8 0.58 33.3 0.376 4.53 10.47 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
FDSA G6M-04-10A 9/20/2004 2,900 2.5 3.4 2U 1U 2U 1U 41 4.5J* 22 2 5U 1 170 0.021 0.03 1.1 5.91 3.75 206.5 0.552 1.7 13.59 

G6M-04-10A 12/14/2004 2,400 2U 2U 2U 1U 2U 5U 25 1.7 13 2U 5U 1U 120 0.015 0.096 1500 5.89 2.81 215.4 0.965 2.04 8.84 
G6M-04-10A 3/30/2005 640 40U 40U 40U 40U 40U 52 107 0.33 16 2U 8.4 1.2 8,100 0.33 0.07 1.4 5.90 4.22 68.3 1.01 1.76 10.62 
G6M-04-10A 8/11/2005 380 45 390 2U 2U 2U 240 359 .05U 7.8 1U 77 87J* 50,000J* 0.24 0.23 3.4 5.65 1.84 11.9 0.977 14.9 19.56 
G6M-04-10A 9/27/2005 340 88 260 1U 1U 1U 330 442 0.084 3.0J 5.9 190 230J 76,000 0.08 0.15 110 6.33 1.89 -1.9 1.135 4.3 15.68 
G6M-04-10A 12/14/2005 1,500 180 220 2U 1U 2U 370 480 0.05U 3.7 7.4 179 250J* 32,500 0.048 0.13 6,800 6.41 1.57 -64.8 0.985 1.9 9.54 
G6M-04-10A 3/21/2006 4,400 180 450 2U 1U 8.3 180 390 0.2U 4.08 2 180 220 8,100 0.025U 0.69 20,000 6.72 0.27 -121.4 0.676 7.51 10.21 
G6M-04-10A 6/20/2006 6,100 650 330 2U 1U 27 120 340 0.2U 4.32 3.2 160 220 5,700 0.025U 0.12 16,000 6.34 0.22 -99.8 0.893 9.82 15.4 
G6M-04-10A 9/19/2006 1,000 15 59 2U 1U 14 61 150 0.311 5.2 1.2 170 97 5,000 0.23 0.11 11,000 6.56 1.14 -86.9 0.43 6 14 
G6M-04-10A 12/13/2006 450 37 860 2U 1.2 76 73 1.82 1.6 150 96 4,800 0.025U 0.12 22,000 6.91 0.14 -111 0.662 27.3 10.50 
G6M-04-10A 3/28/2007 1,200J* 230J* 680J* 2U 1.6J* 60J* 130 2.07 1U 380 260 27,000J* 0.65 0.26 20,000 6.1 0.19 -89.9 1.188 15.4 12.35 
G6M-04-10A 6/12/2007 760 140 900 2U 2.1 130 190 1U 2.4 310 260 15,000 0.54 1.1 23,000 6.58 0.19 -145.2 1.295 128.5 11.9 
G6M-04-10A 9/11/2007 2,700 99J* 400 2U 1U 91 220 440 0.2U 54 2.4 240 290 13,000 0.35 0.47 18,000 6.42 1.72 -138.2 0.864 42.3 11.27 
G6M-04-10A 12/11/2007 830 8.8 280 2U 1U 90 270 3.57 3 330 280 12,000 0.3 0.52 31,000 6.4 1.2 -70.1 1.366 8 10.1 
G6M-04-10A 3/10/2008 200 830 670 3.4 1.8 37 210 10 2.2 340 230 35,000 0.34 0.61 25,000 6.53 0.94 -123.8 1.362 24 10.11 
G6M-04-10A 10/6/2008 4,000 450 990 100U 100U 1,400 34 210 0.13U 12 0.03UJ 247 187 9,100 1.3U 11 16,000 6.38 0.21 -168 0.948 15 10.75 
G6M-04-10A 1/21/2009 1,500 390 1,400 1,100U 0.67J 1,200 46J 20U 0.13U 20 0.03UJ 0.10J 250 234J 8 1.2U 9.6 53,000 6.6 0.2 -112.6 0.937 7.02 8.74 
G6M-04-10A 5/7/2009 380 41 390J 10U 10U 420 49 590J 0.13U 24 0.03U 0.13J 292 194 17,200 1.2U 11 34,000 6.4 0.8 -125 1.165 4.2 10 
G6M-04-10A 10/20/2009 2,700 290 2,100 50U 50U 1,400 21 350 0.13U 8.7 0.03U 0.1J 220 127 8,960 1.3U 15 11,000 6.42 0.17 -121.4 0.805 11.43 10.42 

FDSA G6M-04-10X 9/20/2004 70 7.5 32 2U 1U 2U 1U 11 6.7J* 21 3.4 5U 1 260 0.019 0.039 1 5.59 6.87 246.2 0.902 0.95 14.64 
G6M-04-10X 12/14/2004 65 7.8 35 2U 1U 2U 5U 10U 6.6 23 2U 5U 1U 200 0.022 0.053 2.2 5.40 7.57 424.2 0.816 5.5 6.31 
G6M-04-10X 3/31/2005 56 6.8 30 2U 2U 2U 0.4J 10U 1.5 25 2U 5U 1U 190 0.022 0.86 1.1 5.18 7.65 256.7 1.337 0.41 11.18 
G6M-04-10X 7/1/2005 50 5.4 23 2U 1U 2U 5.9 43.5 1.7 12 1U 4.2 1UJ* 10U 0.035 0.05 12 5.33 6.09 265.2 1.502 0.9 15.77 
G6M-04-10X 9/27/2005 48 4.7 23 2U 1U 2U 4 7.7 1.4 26 1U 5U 1U 170 0.010J 0.018J 16 5.26 6.68 450.9 1.123 0.5 13.97 
G6M-04-10X 12/14/2005 67 6.3 27 2U 1U 2U 5U 9.8 1.5 28 1U 5U 1U 164 0.016J 0.034 11 5.49 6.78 205.1 1.032 3.4 10.09 
G6M-04-10X 3/22/2006 76 9.1J* 32 2U 1U 2U 5.6 10U 1.44 23.6 1U 5U .1U 200 0.015J 0.025J 25 5.57 6.74 195.7 0.94 1.45 9.82 
G6M-04-10X 6/20/2006 87 10 47 2U 1U 2U 5U 10U 1.69 25.2 1U 5U 0.1U 240 0.013J 0.012J 18 5.08 6.23 248.8 1.512 1.9 15.25 
G6M-04-10X 9/19/2006 65 6.8 32 2U 1U 2U 2.2J 8 1.27 22.2 1U 5U 0.10U 240 0.026 0.025J 13 5.21 6.94 273.9 1.66 4.68 14.25 
G6M-04-10X 12/13/2006 64 7.2 35 2U 1U 2U 5U 27 1U 5U 0.1U 280 0.008J 0.011J 28 5.38 7.9 39.3 2.16 0.59 11.25 
G6M-04-10X 3/28/2007 56 5.9 26 2U 1U 2U 5U* 27.9 1U 5U 0.21 290J* 0.017J 0.054 21 5.21 6.37 77.9 1.947 3.71 12.63 
G6M-04-10X 6/12/2007 28 2.4 9.9 2U 1U 2U 5U 31.2 1U 5U 0.1U 250 0.010J 0.065 18 5.35 6.31 230.7 3.15 14 14.71 
G6M-04-10X 9/11/2007 35 3.4 13 2U 1U 2U 5U 10U 1.4 2000 1U 6U 0.1U 270 0.008J 0.010J 13 5.29 8.98 -40.6 2.617 10.5 13.56 
G6M-04-10X 12/11/2007 20 2U 6.4 2U 1U 2U 5U* 34.7 1U 5U 0.1U 230 0.010J 0.028 5.3 5.46 5.62 27.7 3.66 2.8 10.45 
G6M-04-10X 3/11/2008 22 2.1 9.7 2U 1U 2U 5U 28 1U 5U 0.16 250 0.004J 0.010J 4.1 4.99 6.42 213.5 2.89 0 8.25 
G6M-04-10X 10/15/2008 18 1.6 8.4 0.5U 0.5U 0.5U 10U 30 1.4 27 0.03U 8.0U 0.2U 265 1.2U 1.5U 6.1 5.28 6.58 247.1 3.339 1.4 10.96 
G6M-04-10X 5/7/2009 15 1.2 5 0.5U 0.5U 0.5U 10U 20UJ 1.2 33 0.03U 8.0U 0.2U 213 1.3U 1.6U 0.76 5.2 5.86 196.8 2.229 1.53 10.36 
G6M-04-10X 10/20/2009 9.8 4.8 5.2 0.5U 0.5U 0.27J 10U 20U 1.1 29 0.03U 8U 0.139U 197 1.3U 1.6U 19 5.2 5.72 226.2 2.651 2.68 10.6 

FDSA G6M-04-13X 9/21/2004 8 2U 2U 2U 1U 2U 5U 1U 350 5.96 8 551.8 0.138 1.75 14.39 
G6M-04-13X 9/26/2005 2U 2U 2U 2U 1U 2U 5U 1U 15U 6.43 10.5 180 0.042 3.8 10.63 
G6M-04-13X 9/18/2006 2U 2U 2U 2U 1U 2U 5U 0.10U 15U 5.65 8.63 213.9 0.076 12.1 14.35 
G6M-04-13X 9/12/2007 2U 2U 2U 2U 1U 2U 5U 0.1U 15U 6.07 8.7 147.4 140 14.1 11.82 
G6M-04-13X 10/17/2008 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 8U 0.2U 50U 5.22 9.98 124.4 0.046 45 9.54 
G6M-04-13X 10/20/2009 25U 16J 25U 25U 25U 25U 2J 0.132U 50U 5.78 10.61 283.7 0.049 12.2 9.76 

FDSA G6M-04-15X 9/21/2004 5.2 2U 5.3 2U 1U 2U 5U* 4.8 8,100 5.26 0.82 410 2.64 0.23 14.4 
G6M-04-15X 9/28/2005 9.1 2U 6.4 2U 1U 2U 33 1.8 4,400 5.11 0.39 248.1 0.674 0.29 16.01 
G6M-04-15X 9/20/2006 3.5 2U 5.2 2U 1U 2U 20 2 4,300 4.60 1.07 -100.3 1.555 0.95 17.24 
G6M-04-15X 9/11/2007 2.7 2U 2U 2U 1U 2U 18 0.75 2,100 6.21 3.21 85.1 1.353 3.5 13.33 
G6M-04-15X 10/17/2008 4.8 1.0 2.3 0.5U 0.5U 0.5U 36.3 3.01 3,010 6.34 1.5 -8.1 0.910 4 13.36 
G6M-04-15X 10/19/2009 1.9 14 3 0.5U 0.5U 0.5U 48.9 5 3,130 6.19 0.31 24.4 0.799 4.68 10.56 
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Dissolved 
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Dissolved 
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Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
FDSA G6M-94-18X 10/16/2001 2U 2U 2U 2U 1U 2U 5.20 8.4 291 7 6.4 12.6 

G6M-94-18X 2/25/2002 6,400 2U 2U 2U 1U 2U 
G6M-94-18X 2/27/2002 2,800 0.91 6.11 8.9 147 0.086 45.3 12.07 
G6M-94-18X 2/4/2003 37,000 2U 2U 2U 1U 2U 
G6M-94-18X 9/20/2004 3,400 2U 2U 2U 1U 2U 1U 18 2 11 4 5U 1 15U 0.011 0.022 1.1 6.15 9.03 321.7 0.078 3.8 13.89 
G6M-94-18X 12/15/2004 2,300 2U 2U 2U 1U 2U 5U 110 1.6 10 2U 5U 1U 15U 0.005U 0.0085 9.1 6.00 9.36 441 0.062 64.7 11.35 
G6M-94-18X 3/31/2005 17,000 1,000U 1,000U 1,000U 1,000U 1,000U 1.1J 14.4 0.23 10 2U 5U 1U 15U 0.011 0.71 0.97 6.17 10.34 171.9 0.063 16.6 11.34 
G6M-94-18X 7/1/2005 2,000 2.5U 2.5U 2.5U 2.5U 2.5U 4.7J 14 0.13 9.2 1U 2U 1UJ* 10U 0.051 0.025 2.7 5.77 8.03 247.9 0.083 21.3 18.31 
G6M-94-18X 9/27/2005 710 1U 1U 1U 1U 1U 3.8 15.4 0.071 8.8J 1U 5U 1U 15U 0.032 0.04 0.48 5.72 8.82 228.1 0.054 6 13.78 
G6M-94-18X 12/16/2005 260 2U 2U 2U 1U 2U 6 10 0.068 14 1U 5U 1U 15U 0.042 0.15 0.17 6.21 8.74 188.5 0.096 98.3 11.23 
G6M-94-18X 3/21/2006 66 2U 2U 2U 1U 2U 5.5 12 0.2U 14.6 1U 5U 0.16 15U 0.025U 0.016J 23 6.39 10.48 440.4 0.078 188 10.81 
G6M-94-18X 6/20/2006 46 2U 2U 2U 1U 2U 1.6J 25U* 0.2U 11.3 1U 5U 100U 15U 0.004J 0.008J 6.5 5.43 7.18 1022.5 0.073 5.43 19.03 
G6M-94-18X 9/18/2006 41 2U 2U 2U 1U 2U 4.9J 15 0.2U 9.66 1U 5U 0.10U 15U 0.006J 0.021J 19 5.84 7.15 204.3 0.111 18.2 18.31 
G6M-94-18X 12/12/2006 36 2U 2U 2U 1U 2U 2.2J 10.5 1U 5U 0.10U 15U 0.004J 0.052 15 6.22 6.15 157.3 0.07 354 11.97 
G6M-94-18X 3/29/2007 700 2U 2U 2U 1U 2U 2J 8.59 1U 5U 0.1U 15U 0.004J 0.018J 9.2 6.11 5.32 -27.8 0.087 3.89 11.7 
G6M-94-18X 6/11/2007 2,100 2U 2U 2U 1U 2U 2.4J 11.5 1U 5U 0.1U 15U 0.007J 0.006J 0.22 6.29 7.12 134 0.08 98.6 14.88 
G6M-94-18X 9/12/2007 330 2U 2U 2U 1U 2U 0.6J 25 0.2U 6.1 1U 6U 0.1U 15U 0.025U 0.025U 2.6 6.25 7.46 139.3 0.159 122.9 12.36 

FDSA G6M-95-20X 10/16/2001 4.4 2U 2U 2U 1U 2U 5.90 7.2 212 0.27 4.1 16 
G6M-95-20X 2/25/2002 5 2U 2U 2U 1U 2U 6.59 12.37 155.7 0.171 7.67 15.24 
G6M-95-20X 2/27/2002 4.7 
G6M-95-20X 9/21/2004 2.8 2U 2U 2U 1U 2U 5U 1U 15U 5.76 8.88 205.5 0.544 0 15.69 
G6M-95-20X 9/26/2005 2.3 2U 2U 2U 1U 2U 5U 1U 15U 5.62 8.75 328.7 0.741 0.95 15.22 
G6M-95-20X 9/19/2006 2.2 2U 42 2U 1U 2U 71 350 39,000 6.31 0.76 -108 2.715 4.19 17.33 
G6M-95-20X 9/12/2007 2U 2U 11 2U 1U 2U 160 110 15,000 6.49 3.19 -114.3 0.74 73.7 18.21 
G6M-95-20X 10/15/2008 0.38J 0.2J 2.5 0.5U 0.5U 0.5U 97.2 45.6 5,250 6.45 0.49 -104.4 0.511 4.2 13.12 
G6M-95-20X 10/16/2009 0.5U 37J 3.1 0.5U 0.5U 0.5U 166 206 7,660 6.61 0.29 -81.4 0.898 8.81 12.14 

FDSA G6M-07-02X 12/12/2007 50 2U 2U 2U 1U 2U 5U* 16.2 1U 5U 0.1U 64 0.024J 0.022J 0.73 5.9 7.54 194.2 0.148 5.4 9.28 
G6M-07-02X 3/11/2008 1,800 2U 2U 2U 1U 2U 5U 26 1U 5U 0.1U 35 0.014J 0.019J 7.1 5.7 7.5 165.5 0.108 0 9.22 
G6M-07-02X 10/15/2008 170 5.0U 5.0U 5.0U 5.0U 5.0U 10U 20U 0.13U 11 0.030UJ 5.5J 0.2U 21.2J 1.2U 10 12,000 5.34 9.25 93.2 0.067 19 10.90 
G6M-07-02X 5/11/2009 46 0.5U 0.5U 0.5U 0.5U 0.5U 5.7J 20U 0.062 8.6J 0.030UJ 7.1 0.2U 5.8J 1.2U 1.5U 7 6.17 9.4 115.7 0.055 4 9.42 
G6M-07-02X 10/20/2009 30J 0.5U 0.5U 0.5U 0.5U 0.5U 10U 20U 0.13U 7.2 0.03UJ 6.6 0.2U 50U 1.3U 1.6U 6.2J 6 9.34 128.9 0.053 9.35 10.26 

Area 1 G6M-04-22X 9/21/2004 900 24 110 2U 1U 2U 5U 1U 990 6.30 4.78 192.2 0.897 19 15.24 
G6M-04-22X 9/28/2005 210 6.8 45 2.5 1U 2U 5U 1U 120 5.52 6.13 391.3 0.757 21 14.69 
G6M-04-22X 9/20/2006 200 8.7 54 2U 1U 2U 5U 0.43 4,500 5.68 2.8 197.8 1.048 6.98 14.3 
G6M-04-22X 9/11/2007 95 12 75 2U 1U 9.4 390 250 44,000 6.92 0.28 -160.8 2.25 20.7 13.22 
G6M-04-22X 10/17/2008 18 3.7 53 0.44J 1U 26 439 421 15,900 6.34 0.28 -106.1 2.104 18 11.11 
G6M-04-22X 10/19/2009 7.2 9.7 16 0.5U 0.5U 4.9 320 355 9,360 6.26 1.27 -48.7 2.181 290 10.71 

Area 1 G6M-04-31X 9/21/2004 1,600 2U 4.2 2U 1U 2U 5U 1U 190 5.69 5.1 211 1 2.99 16.33 
G6M-04-31X 9/28/2005 1,900 5U 5.2 5U 5U 5U 5U 1U 35 5.63 3.66 305.4 0.388 2.2 15.03 
G6M-04-31X 9/20/2006 600 6.1 2.5 2U 1U 2U 5U 0.10U 15U 6.52 0.28 -108.5 0.729 3.56 15.56 
G6M-04-31X 9/11/2007 340 260 330 2.8 1.3 2U 5U 0.1 890 6.38 5.61 101.6 0.217 6.9 13.11 
G6M-04-31X 10/17/2008 110 72 340 20U 20U 730 103 68.4 9,710 6.43 2 -72.7 0.636 9 11.25 
G6M-04-31X 10/21/2009 86 11 270 10U 10U 560 311 181 16,900 5.82 1.96 -102 0.626 6.23 11.78 

Area 1 G6M-03-01X 10/21/2009 380 65 670 25U 25U 25U 6.52 0.88 -153.5 0.559 7.25 11.53 
Area 1 G6M-03-04X 10/21/2009 4.2U 4.0U 81 4.0U 4.0U 4.1 6.04 0.7 -99.6 0.635 24.5 11 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
Area 2 G6M-02-01X 2/28/2002 11 2U 2U 2U 1U 2U 6.91 4.7 66.6 0.624 14 13.53 

G6M-02-01X 9/23/2004 24B 2U 2U 2U 1U 2U 6.64 2.54 145 0.784 6.11 19.41 
G6M-02-01X 9/30/2005 110 2U 3.1 2U 1U 2U 6.07 3.82 384.8 0.555 10.9 18.04 
G6M-02-01X 9/20/2006 1,300 12 91 2U 1U 2U 6.19 3.68 -108.2 0.708 9.07 17.33 
G6M-02-01X 12/14/2006 1,600 18 120 2U 1U 2U 5U 6.54 3.64 -34.8 0.831 2.81 14.32 
G6M-02-01X 3/30/2007 1,700 19 120 2U 1U 2U 3.3J 9.43 1U 5U 0.1U 120J* 0.012J 0.081 6.64 4.22 -35.3 0.8 0.78 14.06 
G6M-02-01X 6/14/2007 1,700 16 97 2U 1U 2U 1.9J 6.72 3.3 69.6 0.853 10.4 14.82 
G6M-02-01X 9/14/2007 1,900 24 150 2U 1U 2U 6.57 3.32 102.4 0.747 0.1 14.44 
G6M-02-01X 12/13/2007 1,600 21J* 130J* 2U 1U 2U 3.6J 6.61 2.73 128 0.807 0 12.57 
G6M-02-01X 3/14/2008 520 70 600 2U 2.2 2U 180 5U 1U 150 26 23000 0.052 0.16 12 6.45 0.38 -99.2 1.62 2.7 13.35 
G6M-02-01X 10/7/2008 180 49 360 10U 10U 10U 17.7 200 0.13U 11 0.03UJ 141 14.5 5,880 6.3U 9.5 5,000 6.97 0.18 -112.9 1.193 8.4 12.07 
G6M-02-01X 1/21/2009 280 76U 170 1.3U 1.2J 94U 11J 170 0.13U 7.0U 0.03U 0.25J 148 11,200J 4,500 1.3U 24 4,000 7.13 0.39 -142.7 1.279 1.2 11.08 
G6M-02-01X 5/6/2009 610 190 100 10U 10U 54 13 220J 0.059J 8.4 0.03U 0.38J 133 18.7 3,950 1.2U 29 29,000 6.69 0.2 -127.7 1.085 1.15 11.42 
G6M-02-01X 10/20/2009 820 180 76 40U 40U 47 4.6J 130 0.074J 7.6 0.03UJ 0.12J 108 11.8 2,470 1.3U 9 5,000J 6.66 1.24 32.9 0.925 3.52 11.45 

Area 2 G6M-04-01X 9/23/2004 250B 3.6 21 2U 1U 2U 5U 1U 220 6.82 3.92 245.2 2.391 9.42 18.11 
G6M-04-01X 9/28/2005 140 2U 9.2 2U 1U 2U 5.1 1U 170 6.49 5.85 202.3 2.699 7.29 18.59 
G6M-04-01X 9/20/2006 150 2U 7.2 2U 1U 2U 5U 0.10U 220 5.87 4.88 -91.4 2.92 3.53 19.1 
G6M-04-01X 9/14/2007 290 2U 8.6 2U 1U 2U 6U 0.1U 130 6.00 5.21 155.3 2.055 35.8 16.25 
G6M-04-01X 10/20/2008 270J 11J 10UJ 10UJ 10UJ 10UJ 8UJ 0.2UJ 53.1J 7.32 3.37 96.2 0.999 3.5 11.33 
G6M-04-01X 10/20/2009 190 130 360 13U 13U 15 8U 0.107U 113 5.79 2.25 342.4 0.908 4.8 12.12 

Area 2 G6M-04-03X 9/23/2004 440 2U 3.3 2U 1U 2U 1.4 53 5.1 23 2.2 5U 1U 3,100 0.22 0.036 100 6.37 3.41 446.5 1.236 12.2 18.36 
G6M-04-03X 9/27/2005 680 14 10 1U 1U 1U 6 81.5 0.35 38J 1U 5U 0.6J 3,500 0.19 0.32 52 6.29 0.79 377.5 1.361 9.62 17.15 
G6M-04-03X 9/22/2006 2,600 420 6.3 2U 1U 2U 7.2 190 0.2U 16.6 1U 5U 0.10U 2,900 0.049 0.3 17 6.30 0.43 152.1 0.524 3.52 15.3 
G6M-04-03X 9/14/2007 770 68 2.7 2U 1U 2U 1.6J 100 0.2U 24 1U 38 0.87 2,300 0.062 0.11 3 7.29 0.49 -110.3 0.294 3.6 15.75 
G6M-04-03X 10/16/2008 160 18 7.6 5U 5U 5U 10U 150J 0.10U 8 0.03U 94.8 0.2U 930 1.3U 1.6U 6.2J 10.48 2.01 18 0.539 5.8 14.12 
G6M-04-03X 10/15/2009 16 8.4 8.6 0.5U 0.5U 0.5U 10U 240 0.13U 7U 0.03U 148 2.02 3,270 1.3U 1.6U 2,000 8.80 1.49 -46.9 0.227 5 13 

Area 2 G6M-97-08B 10/18/2001 92 6.1 36 1.6J 1U 2U 5.60 4.8 224 0.13 18 15 
G6M-97-08B 2/26/2002 100 5.9 32 2U 1U 2U 5.87 5.13 186.4 1.157 5.3 14.44 
G6M-97-08B 9/22/2004 220 9.3 41 2U 1U 2U 1U 10U 6.1 12 1.5J 5U 1U 26 0.0075 0.005U 1.3 5.69 4.66 252.8 1.516 18.3 17.01 
G6M-97-08B 12/16/2004 200 7.7 41 2U 1U 2U 5U 10U 6.1 12 5.4 5U 1U 25 0.13 0.072 0.92 5.79 8.78 165 1.633 3.81 13.61 
G6M-97-08B 3/30/2005 95 3.4J 16 4U 2U 4U 0.4J 12 0.8 7 2U 5U 1U 21 0.015 0.032 0.54 5.58 8.06 202.8 0.999 9.42 14.41 
G6M-97-08B 6/28/2005 140 8 36 1.4 1U 2U 7.1 16.7 1.4 12 1U 2U 1J 27 0.016 0.041 35 11.30 4.94 173.7 1.506 8.16 19.31 
G6M-97-08B 9/27/2005 180 7.5 42 2U 1U 2U 4.4 15.9 1.3 16 1U 5U 1U 33 0.013J 0.027 0.39 5.60 5.73 319.2 1.713 2.82 15.12 
G6M-97-08B 12/12/2005 120 5.7 27 2U 1U 2U 0.6J 23 0.05UJ* 13 1U 5U 1U 28.1 0.04 0.11 26 5.87 4.19 171.1 1.11 0.7 10.84 
G6M-97-08B 3/23/2006 240 8.8 44 2U 1U 2U 5U 13 1.25 13.7 1U 5U 0.1U 46 0.022J 0.13 12 5.85 5.13 181.5 1.44 3.16 14.12 
G6M-97-08B 6/21/2006 220 11 35 2U 1U 2U 16 66 0.809 13.5 1 5U 0.17 1,300 0.019J 0.086 24 5.90 2.39 141.1 2.015 1.48 16.26 
G6M-97-08B 9/19/2006 190 14 55 2U 1U 2U 270 300 0.2U 23.6 2.8 130 21 13,000 0.078 0.13 18 5.79 1.58 47.6 2.287 4.58 19.14 
G6M-97-08B 12/13/2006 200 11 75 2U 1U 2U 440 49.6 2.8 160 83 20,000 0.004J 0.038 1,700 6.07 1.43 -72.8 3.107 5.21 12.78 
G6M-97-08B 3/30/2007 200 8.5 46 2U 1U 2U 620 126 4.6 130 170 26,000J* 0.028 0.19 6,000 5.36 0.46 14.8 3.626 1.13 15.18 
G6M-97-08B 6/14/2007 140 5.5 37 2U 1U 2U 760 120 6.4 100 370 24,000 0.025U 0.021J 7,900 5.66 1.68 -45.4 3.659 1 16.89 
G6M-97-08B 9/12/2007 170 8.4 43 2U 1U 3 630 650 0.2U 1500 3.2 120 370 18,000 0.004J 0.05 8,400 5.66 2.72 -31.4 3.924 5.5 16.2 
G6M-97-08B 12/14/2007 150J* 5.7J* 31J* 2UJ* 1UJ* 4.5J* 520 92 5.6 150 280 12,000 0.006J 0.054 10,000 5.84 0.75 -45.3 3.673 0 12.58 
G6M-97-08B 3/12/2008 150 6.5 32 2U 1U 6.8 270 38 2.8 160 190 8,100 0.008J 0.15 9,800 5.94 2.15 -66.4 3.091 0 12.48 

Area 2 G6M-07-01X 10/15/2008 26 0.24J 0.5U 0.5U 0.5U 0.5U 7.78 2.22 53.9 0.591 608 12.2 
G6M-07-01X 10/20/2009 21 15 0.5U 0.5U 0.5U 0.5U 7.44 4.11 171.9 0.532 283 12.39 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
Area 3 G6M-03-07X 5/12/2003 1,200 7.2 34 2U 1U 2U 

G6M-03-07X 9/24/2004 1,700 6.3 31 2U 1U 2U 1U 10U 4.3J* 12 1.6J 5U 1UJ* 20 0.035 0.28 5.7 5.77 7 168.3 0.341 84.6 18.13 
G6M-03-07X 12/16/2004 1,500 6 35 2U 1U 2U 5U 10U 4.2 12 2.9 5U 1U 190 0.026 0.08 0.39 6.02 17.09 321.7 0.348 8.46 13.03 
G6M-03-07X 3/30/2005 1,100 91 140 40U 20U 40U 29 76 0.33 8 2U 18 18 10,000 0.078 0.21 1.8 6.33 1.9 -54.6 0.671 0.7 16.73 
G6M-03-07X 6/29/2005 940 78 940 40U 20U 40U 83 118 0.079 6.4 1U 31 39J* 15,000J* 0.06 0.34 3.9 11.97 1.12 -20.1 0.915 5.93 23.98 
G6M-03-07X 9/29/2005 300 44 1000 2.3 2.7 1U 290 307 0.05U 3.2 12 46 210J 30,000 0.068 0.45 660 6.20 2.7 -62 1.266 7.68 17.97 
G6M-03-07X 12/12/2005 92 22 710 20U 10U 20U 220 320 0.05UJ* 2U 6.2 96.1 190 46,600 0.078 0.13 13,000 6.5 0.22 -82.1 1.038 3.6 10.2 
G6M-03-07X 3/24/2006 110 23 430 2U 2 270 260 590 0.2U 1 8.6 130 280 48,000 0.010J 2 22,000 6.87 0.17 -130.5 1.39 10.1 13.1 
G6M-03-07X 6/21/2006 9.5 3.6 180 2U 1U 310 280 570 0.2U 1U 4.8 140MSA 460 59,000 0.073 21 21,000 5.13 0.7 -170.4 2.258 31.4 19.6 
G6M-03-07X 9/19/2006 47 7.9 260 2U 1U 300 290 460 0.926 1.27 5 140 470 44,000 0.037 9.2 25,000 6.48 0.27 -147.2 2.15 15.1 22.98 
G6M-03-07X 12/14/2006 190 30 310 2U 1.3 160 300 2.44 2.8 220 400 38,000 0.025 5.9 26,000 6.37 0.17 -160 2.155 6.19 12.74 
G6M-03-07X 3/29/2007 2U 2U 35 2U 1U 360 130 1U 4.4 190 420 20,000J* 0.08 5.1 15,000 6.32 2.46 -69.3 1.787 39.6 16.04 
G6M-03-07X 6/14/2007 37 8.1 190 2U 1U 200 310 10.5 2.4 220 490 37,000 0.025U 2.3 25,000 6.40 1.31 -159 2.386 9.7 14.01 
G6M-03-07X 9/13/2007 27 13 290 2.2 1.1 140 72 560 0.2U 420 4.8 210 500 29,000 0.008J 12 26,000 6.26 3.08 -174.9 2.743 117.6 14.14 
G6M-03-07X 12/14/2007 2.6 2U 9.8 3 1U 120 140 10U 4 270 320 12,000 0.010J 34 25,000 6.51 0.99 -123.7 2.138 70.9 8.48 
G6M-03-07X 3/14/2008 2U 2U 2.3 2U 1U 4.3 130 5U 4 210 230 11,000 0.11 26 30,000 6.41 1.06 -85.5 1.897 235.9 14.74 
G6M-03-07X 10/7/2008 5U 2.2J 5U 21 5U 5U 64.3 190 190 24 0.03UJ 246 348 5,370 6.3U 12 14,000 6.24 0.10 -44.4 1.742 16 14.16 
G6M-03-07X 1/22/2009 1.4U 2.3U 1.7J 15 1.7U 3.6 110J 20U 0.13U 37 0.03U 0.10R 227 338J 5,000 1.2U 10 16,000 6.6 1.20 -74.9 1.743 30 11.35 
G6M-03-07X 5/6/2009 0.5U 0.5U 1.8 20 0.5U 2.6 66 720J 0.025J 32 0.03U 0.1UJ 351 361 5,500 1.2U 9.9 28,000 5.88 0.21 -117.9 1.735 20.3 13.04 
G6M-03-07X 10/15/2009 0.27J 0.5U 2.3 19 0.5U 2.2 44 550 0.13U 30 0.03UJ 0.16J 318 251 4,870 1.1U 7.3 16,000 6.25 0.88 -100.4 1.362 5.6 12.69 

Area 3 G6M-04-02X 9/23/2004 1,900 2U 3.8 2U 1U 2U 5U 1U 86 6.59 7.25 152.4 0.704 9.52 22.11 
G6M-04-02X 9/28/2005 1,800 5U 5U 5U 5U 5U 5U 1U 15U 5.21 6.54 294 0.607 12 19.6 
G6M-04-02X 9/20/2006 1,100 170 2.2 2U 1U 2U 5U 0.10U 24 5.22 2.88 -101.5 0.696 10.61 19.32 
G6M-04-02X 9/14/2007 710 98 290 21 1U 2U 48 16 13,000 6.52 2.91 -31.3 1.356 2.3 15.38 
G6M-04-02X 10/16/2008 320 47 290 5U 5U 5U 135 56.6 6,530 6.32 0.74 -143.6 1.302 3.8 13.21 
G6M-04-02X 10/15/2009 400 110 15 8U 8U 8U 78.3 20.8 3,580 6.19 0.9 -25 1.011 4 11.85 

Area 3 G6M-04-04X 9/24/2004 2,300 7.8 24 2U 1U 2U 1U 10U 5.5 20 2U 5U 1UJ* 560 0.037 0.12 13 5.75 5.05 197.3 1.637 169 15.8 
G6M-04-04X 9/29/2005 1,600 5.4 15 2.5U 2.5U 2.5U 0.5J 5.3 1.4 23 1U 5U 1U 430 0.018J 0.06 0.44 5.34 5.66 295.9 1.666 7.39 18.26 
G6M-04-04X 9/19/2006 1,600 45 260 2U 1U 2U 120 190 0.2U 10.2 1.6 110 84 31,000 0.12 0.095 33 6.22 0.32 -71.5 1.765 7.64 19.03 
G6M-04-04X 9/13/2007 600 130 210 2 1.2 300 63 270 0.2U 890 1.2 280 130 25,000 0.005J 7 18,000 6.57 3.2 -186.6 2.398 3.5 18.12 
G6M-04-04X 10/16/2008 6.0 8.1 48 2.8 2.5U 150J 34.6U 520 0.10U 7 0.03UJ 523 248 19,300 1.3U 62 18,000 6.40 2.39 -106.2 2.239 4 14.05 
G6M-04-04X 10/15/2009 0.5U 0.5U 4.8 5.2 0.5U 6.9 32 520 0.13U 23J 0.03UJ 615 239 16,800 1.3U 61 38,000J 6.47 0.86 -123 1.744 5 12.85 

Area 4 G6M-02-03X 2/26/2002 210 2U 2U 2U 1U 2U 11.61 2.21 11 1.154 18.1 16.08 
G6M-02-03X 9/23/2004 48 2U 2U 2U 1U 2U 4.95 1.17 632.1 1.374 3.8 18.88 
G6M-02-03X 9/29/2005 12 2U 2U 2U 1U 2U 5.70 2.9 204.9 1.138 10.67 17.6 
G6M-02-03X 9/18/2006 10 2U 2U 2U 1U 2U 5.20 0.35 219.4 0.993 4.32 17.62 

Area 4 G6M-02-04X 2/26/2002 470 0.88J 1.3J 2U 1U 2U 6.47 3.4 189.5 0.26 24 14.39 
G6M-02-04X 9/23/2004 170B 2U 2.9 2U 1U 2U 5U 1U 15U 6.29 3.03 175.5 0.453 8.48 17.99 
G6M-02-04X 9/28/2005 150 2U 6.2 2U 1U 2U 5U 1U 15U 5.61 2.75 302.3 0.502 12.6 19.59 
G6M-02-04X 9/20/2006 48 2U 2U 2U 1U 2U 5U 0.10U 15U 5.84 4.57 189 0.467 8.45 17.26 
G6M-02-04X 9/13/2007 21 4.2 2U 2U 1U 2U 6U 0.1U 15 6.39 3.13 93 0.927 4.8 14.49 
G6M-02-04X 10/16/2008 9.0 2.5U 150 2.5U 2.5U 2.5U 78.2 8.56 7,370 6.91 1.05 -80 1.126 4 14.85 
G6M-02-04X 10/15/2009 5U 17 120 5U 5U 10 309 82 10,900 6.55 1.52 -139.8 0.766 2.18 12.08 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
Area 4 G6M-02-13X 8/2/2002 4,600 4 2U 2U 1U 2U 5U 6.17 0.54 141 0.665 7.62 19.7 

G6M-02-13X 9/23/2004 5,000 13 16 2U 1U 2U 1U 31 2.3 17 1.8J 5U 1U 1,200 0.27 0.15 57 6.37 0.34 170.8 0.618 2.14 17.11 
G6M-02-13X 12/13/2004 4,600 14 21 2U 1U 2U 5U 34 2.5 16M 2U 5U 1U 1,300 0.27 0.11 88 5.79 0.89 274.8 0.518 2.63 13.11 
G6M-02-13X 3/30/2005 2,100 64J 210 100U 50U 100U 8.1 60 0.23 13 2U 36 4.2 4,000 0.16 0.11 38 5.97 0.89 -22.6 0.735 2.91 14.37 
G6M-02-13X 8/11/2005 2,300 190 460 5.9 2U 2U 66 230 0.05U 2.3 1U 150 34J* 12,000J* 0.026 0.045 46 5.82 0.74 -68.8 0.897 5.6 21.32 
G6M-02-13X 9/29/2005 3,700 120 470 10U 10U 10U 37 110 0.05U 8.9 2.4 74 22 6,800 0.16 0.12 420 6.41 1.26 -89.1 0.71 6.99 15.51 
G6M-02-13X 12/14/2005 210 50 850 2U 2 2U 290 420 0.083 2U 8.2 477 200J* 36,200 0.057 0.087 11,000 6.6 0.11 -134.4 1.389 0.6 13.71 
G6M-02-13X 3/22/2006 660 37J* 640 2U 1U 2U 280 480 0.2U 8.08 3 320 170 29,000 0.025U 0.009J 21,000 6.67 0.9 -214.4 1.379 2.37 13.98 
G6M-02-13X 6/22/2006 160 8.8 440 2U 1U 280 140 480 0.2U 1.15 20 750 420 30,000 0.025J 0.51 25,000 6.54 0.28 -138.7 2.175 16.1 16.73 
G6M-02-13X 9/18/2006 550 52 160 2U 1U 280 52 140 0.2U 8.09 2.8 420 160 9,900 0.15 1.1 24,000 6.12 0.36 -119.3 1.19 6.9 18.3 
G6M-02-13X 12/14/2006 460 20 190 2U 1U 220 140 4.25 3.6 460 260 12,000 0.025 0.35 23,000 6.49 0.19 -73.7 1.748 8.3 15.02 
G6M-02-13X 3/27/2007 460 39 120 2U 1U 170 37 9.74 1.6 400 170 8,400J* 0.031 3.7 27,000 6.08 0.12 -14.6 1.378 11.2 14.76 
G6M-02-13X 6/13/2007 440 45 48 2U 1U 46 78 12.7 3.6 380 300 9,400 0.025U 6.3 26,000 6.58 0.46 -178.7 1.926 47.5 15.48 
G6M-02-13X 9/13/2007 510 150 120 2U 1U 53 18 74 0.2U 480 1U 230 88 4,800 0.14 26 20,000 6.54 0.45 -145.3 1.332 18.2 15.43 
G6M-02-13X 12/14/2007 690 84J* 58J* 2U 1U 21J* 11 13 1U 210 46 4,500 0.068 21 16,000 6.51 0.27 -133.2 1.133 3.6 14.28 
G6M-02-13X 3/12/2008 130 96 29 2U 1U 12 17 9 1U 260 68 7,600 0.092 35 21,000 6.48 0.57 -140.5 1.221 7.7 14.68 
G6M-02-13X 10/6/2008 5U 9.7 7.9 5U 5U 7.5 24.3 300 0.13U 11 0.03UJ 380 91 4,940 6.5U 8.8 14,000 6.56 0.28 -173.6 1.071 5.2 13.37 
G6M-02-13X 1/21/2009 1.4U 5 5.4 1.3U 1.7U 5.7 11J 200 0.13U 14 0.03U 0.35J 371 72.1J 3,990 .25U 3.8 17,000 6.88 0.28 -121.2 0.821 4 10.99 
G6M-02-13X 5/6/2009 0.5U 5.1 9.8 0.24J 0.5U 6.2 9.4J 300J 0.012J 12 0.03U 0.51J 351 69.4 3,820 1.2U 2.6 26,000 6.01 0.29 -93.4 0.916 2.09 13.81 
G6M-02-13X 10/15/2009 0.92 8.6 16 0.7 0.5U 8.5 7J 370 0.13U 13 0.03UJ 0.26 369 93.3 6,800 1.2U 2.2 7,400 6.47 0.24 -148.8 0.932 1.71 12.34 

Area 4 G6M-06-01X 3/30/2006 30 2U 2U 2U 1U 2U 6.03 3.73 -87.8 0.652 70.7 19.25 
G6M-06-01X 3/30/2007 72 2U 2U 2U 1U 2U 5.73 2.87 138.5 1.005 10.21 14.33 
G6M-06-01X 9/13/2007 83 2U 2.1 2U 1U 2U 5.60 10.68 -93.9 0.967 6.3 18.79 
G6M-06-01X 12/14/2007 110 2U 2.3 2U 1U 2U 5.96 2.43 132.9 0.991 3.9 12.98 
G6M-06-01X 10/16/2008 71 1.8 1.4 1U 1U 1U 5.51 3.08 118.6 0.956 20 13.62 
G6M-06-01X 10/15/2009 170 28 6.3J 8U 8U 8U 8U 0.321 50U 5.82 2.69 85.3 0.832 0.13 13.17 

Area 5 G6M-02-05X 2/28/2002 130 2U 1.9J 2U 1U 2U 6.15 6.61 181.1 0.597 11 13.1 
G6M-02-05X 1/30/2003 170 2U 2.3 2U 1U 2U 
G6M-02-05X 9/30/2005 200 2U 2.6 2U 1U 2U 4.73 3.61 441.8 0.512 7.9 15.72 
G6M-02-05X 9/22/2006 350 2U 2.2 2U 1U 2U 5.52 2.14 94.8 0.543 7.38 16.65 
G6M-02-05X 9/12/2007 510 50 7.9 2U 1U 2U 6.39 0.78 -57.8 0.723 30.6 15.78 
G6M-02-05X 10/20/2008 390 17 4.4J 10U 10U 10U 7.00 1.83 -41.9 0.588 3 12.66 
G6M-02-05X 10/19/2009 370 53 10U 10U 10U 10U 10U 57 0.26 19 0.03U 49.2 3.82 2,490 1.3U 1.6U 410 6.22 0.31 30.6 0.699 1.4 12.27 

Area 5 G6M-02-06X 3/1/2002 2U 2U 2U 2U 1U 2U 7.16 8.91 134.8 0.135 32 11.16 
G6M-02-06X 9/24/2004 5.5B 2U 2U 2U 1U 2U 7.33 9.48 152.8 0.09 0.02 14.01 
G6M-02-06X 9/30/2005 2U 2U 2U 2U 1U 2U 7.22 8.22 66.4 0.107 4.39 12.18 
G6M-02-06X 9/21/2006 2U 2U 2U 2U 1U 2U 7.30 7.84 139.3 0.098 10.85 12.31 
G6M-02-06X 9/14/2007 2U 2U 2U 2U 1U 2U 6.94 8.5 -140.7 0.149 7.7 13.26 
G6M-02-06X 10/20/2008 0.47J 0.5U 0.5U 0.5U 0.5U 0.5U 7.09 7.71 88.8 0.109 6.5 11.26 
G6M-02-06X 10/14/2009 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 8U 0.2U 50U 6.98 8.96 26.1 0.115 0.2 10.88 

Area 5 G6M-02-07X 2/26/2002 24 2U 2U 2U 1U 2U 7.34 -0.68 110.3 0.259 46 12.86 
G6M-02-07X 9/23/2004 26B 2U 2U 2U 1U 2U 7.26 1.72 332.8 0.423 25 13.93 
G6M-02-07X 9/30/2005 16 2U 2U 2U 1U 2U 7.69 6.98 121.2 0.389 7.7 12.89 
G6M-02-07X 9/21/2006 11 2U 2U 2U 1U 2U 7.58 3.72 143.6 0.251 14.3 11.54 
G6M-02-07X 9/13/2007 12 2U 2U 2U 1U 2U 7.68 3.78 43.3 0.334 3 12.39 
G6M-02-07X 10/20/2008 9.8J 0.27J 0.5UJ 0.5UJ 0.5UJ 0.5UJ 7.46 3.15 42.8 0.271 12 11.08 
G6M-02-07X 10/15/2009 6.7J 210 10U 10U 10U 10U 8U 0.127U 50U 7.41 1.15 -14 0.413 3 10.8 

** G6M-02-07X 1/15/2010 5.7 0.5U 0.5U 0.75U 0.75U 1.0U 7.53 3.26 150.2 0.344 1.88 10.49 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
Area 5 G6M-02-11X 8/1/2002 450 2.8 2U 2U 1U 2U 5U 6.01 0.46 184 0.984 8.13 16.6 

G6M-02-11X 8/28/2002 540J 2U 2U 2U 1U 2U 5U 44 5U 6.05 0.51 173 0.905 6.49 15 
G6M-02-11X 10/29/2002 970 22 3 2U 1U 2U 5U 51  0.10U 17  2.0U 5U  1U 1700 6.02 0.49 51 0.92 5.04 12.1 
G6M-02-11X 2/3/2003 710 22 2U 20U 1U 2U 5U 65 5U  1U 6.22 0.71 178 0.971 12.7 9.8 
G6M-02-11X 7/16/2003 530 54 33 2U 1U 2U 5U 120 16M  2.0U 5U  1U 0.005U 0.014 460 6.31 0.86 166 0.813 11.9 15.4 
G6M-02-11X 9/26/2003 590 31 37 2U 1U 2U 19 5U 1,700 0.005U 0.005U 1,200 6.60 0.41 146 0.921 7.2 13.9 
G6M-02-11X 1/8/2004 300 15 49 2U 1U 2U 5U 150 12J  2.0U 5U  1U 1,900 0.005U 0.0093 2,300 6.29 0 104 0.729 0.6 10.7 
G6M-02-11X 3/10/2004 160 11 53 2U 1U 2U 1.8 130 9.6M 2U 5U 1U 2,200 0.005U 0.068 14,000 6.39 0.82 103 0.847 7.5 13.2 
G6M-02-11X 6/4/2004 440 23 54 2U 1U 2U 2.4J 110 12M 1.9J 5U 1U 1,900 0.005U 0.01 2,300 6.72 12.13 54.5 0.807 21.3 14.12 
G6M-02-11X 9/22/2004 540 50 140 2U 1U 2U 1.2 100 0.5U 12 1.5J 5U 1U 2,400 0.005U 0.005U 13,000 6.19 0.96 412.7 0.996 1.25 16.05 
G6M-02-11X 12/15/2004 760 47 120 2U 1U 2U 5U 95 1 15 2U 5U 1U 2,100 0.005U 0.021 9,700 6.35 1.36 200.1 0.675 21.2 8.61 
G6M-02-11X 3/28/2005 1,100 41 45 40U 40U 40U 3.6J 90 0.2U 13 2UJ* 5U 1UM 2,200 0.005U 0.065 10,000 6.19 1.02 84.3 0.938 48.3 6.55 
G6M-02-11X 7/1/2005 1,500 90 280 10U 10U 10U 9.4 98.4 0.05U 14 1U 2.1 1UJ* 1,800 0.028 0.42 15,000 5.78 0.37 221.6 0.806 6.66 15.58 
G6M-02-11X 9/27/2005 240 78 260 2U 1U 16 3.4 148 0.05U 5.9J 1U 5U 1U 2,500 0.020J 8.1 21,000 5.92 0.4 93.6 0.755 0.69 13.72 
G6M-02-11X 12/12/2005 220 28 50 2U 1U 9.1 5.5 270 1.3J* 3.5 1U 7.8 0.2J 3,100 0.082 29 24,000 6.28 0.18 64.8 1.107 8.9 11.09 
G6M-02-11X 3/21/2006 520 94 230 2.3 1U 60 8.2 120 0.2U 8.81 1U 5U 0.1U 1,500 0.025U 34 17,000 6.45 12 326.6 0.765 7.15 13.83 
G6M-02-11X 6/22/2006 130 44 20 20 1U 9.2 6.1 210 0.2U 2.45 1U 5U 1U* 6,300 0.051 78 22,000 6.19 0.27 59.7 1.231 5.04 16.04 
G6M-02-11X 9/22/2006 37 17 8.6 2.8 1U 4 9.8 180 0.2U 4.87 1U 6.9 0.58 9,300 0.089 15 21,000 5.93 1.22 -158.9 1.079 4.55 14.87 
G6M-02-11X 12/13/2006 45 7.9 3.6 4.4 1U 2U 9.3 1.06 1.2 22 1 16,000 0.24 19 28,000 6.39 0.19 169.6 1.277 6.94 12.998 
G6M-02-11X 3/27/2007 38 21 3.6 9.8 1U 2U 10 120 7.1 24,000J* 6.8 28 23,000 6.25 0.61 -39.6 0.912 19 12.95 
G6M-02-11X 6/13/2007 30 28 12 10 1U 2.8 12 9.62 1.6 310 6.8 18,000 4.8 33 27,000 6.22 0.65 -36.4 1.198 2.1 14.52 
G6M-02-11X 9/11/2007 4.4 24 7.9 12 1U 4.3 14 270 0.2U 470 1U 420 18 18,000 2.8 36 30,000 6.24 3.52 -11.1 1.423 9.7 14.02 
G6M-02-11X 12/13/2007 2.8J* 19J* 6J* 5.5J* 1U 4.4J* 15 5U 1 470 47 18,000 8.3 16 29,000 6.36 0.52 -117.9 1.409 0.5 12.97 
G6M-02-11X 3/11/2008 2U 6.2 2.5 9.7 1U 2U 17 5U 2.8 570 59 27,000 24 5.8 28,000 6.35 0.41 -90.5 1.56 0.3 13.71 
G6M-02-11X 10/16/2008 1.3 7.3 6.9 0.8 0.5U 2.2 21.2U 240 0.10U 9.3 0.03U 1,170 116 8,420 1.2U 5.4 39,000 5.8 1.51 -20.6 0.1535 4 12.57 
G6M-02-11X 5/7/2009 0.5U 0.76 0.47J 0.92 0.5U 0.5U 31 370J 0.13U 17 0.03U 1,060 125 3,950 3.1 3.5 42,000 6.04 0.24 -117.5 1.605 0.32 11.24 
G6M-02-11X 10/14/2009 0.23J 1.4 0.58 0.63 0.5U 0.46J 8.7J 430 0.13U 9.7 0.03U 1,070 126 2,390 1.2U 1.5U 55,000 6.46 0.52 -114.9 1.342 5 10.99 

Area 5 G6M-02-12X 8/1/2002 330 2U 2U 2U 1U 2U 5U 6.24 0.64 19 0.924 37.6 18.2 
G6M-02-12X 8/28/2002 520 6.5 2U 2U 1U 2U 5U 54 5U 6.15 0.19 156 0.868 2.96 14.2 
G6M-02-12X 10/29/2002 790 10 2U 2U 1U 2U 2.0J 40  0.10U 17  2.0U 5U  1U 1,100 6.14 0.27 68 0.927 2.08 13.5 
G6M-02-12X 2/3/2003 580 4 2U 2U 1U 2U 5U 52 5U  1U 6.04 78 0.947 5.06 12.8 
G6M-02-12X 7/14/2003 5U 
G6M-02-12X 9/22/2004 1,000 43 110 2U 1U 2U 1U 84 0.5U 13 2U 5U 1U 450 0.005U 0.005U 2,900 5.87 0.35 570.2 0.873 4.95 14.83 
G6M-02-12X 9/27/2005 1,100 38 250 1.4 1U 5.4 3.5 106 0.05U 13J 1U 5U 1U 690 0.025U 1.1 14,000 6.11 1.17 238.5 6.92 24.5 14.01 
G6M-02-12X 9/21/2006 190 88 64 23 1U 67 7.6 170 0.2U 5.72 1U 5U 0.37 3,200 0.038 46 15,000 6.23 0.17 78 0.799 60.6 14.12 
G6M-02-12X 9/12/2007 62 50 28 4.4 1U 18 2.6J 180 0.2U 340 1 20U 0.58 5,500 0.4 8.4 11,000 6.52 3.06 52.8 0.934 5.8 14.83 
G6M-02-12X 10/16/2008 0.37J 7.1 18 1.6 0.5U 4.8 10U 310 0.10U 7U 0.03U 174 11.8 15,800 1.2U 3.1 19,000 6.09 0.53 -67.4 1.091 10 12.49 
G6M-02-12X 10/14/2009 0.5U 0.3J 13 0.74 0.5U 1.6 4.6J 350 0.13U 7U 0.03U 540 24.4 11,000 1.3U 1.6U 6,900 6.27 1.27 -40 1.025 1.5 11.03 

Area 5 G6M-03-08X 5/14/2003 750 2U 2U 2U 1U 2U 5U  1U 
G6M-03-08X 9/22/2004 690 6.3 5.4 2U 1U 2U 1U 16 8.3 13 1.5J 5U 1U 15U 0.005U 0.005U 1.8 5.89 1.81 247.6 0.463 3.22 15.28 
G6M-03-08X 12/16/2004 1,100 11 9.6 2U 1U 2U 5U 20 5.7 13 2.9 5U 1U 17 0.069 0.03 4.7 5.93 0.7 135.7 0.495 8.98 9.73 
G6M-03-08X 3/31/2005 340 20U 9.6J 20U 20U 20U 0.3J 12 2.3 17 2U 5U 1U 15U 0.011 0.45 14 5.94 1.96 166.3 0.205 0.93 12.88 
G6M-03-08X 7/6/2005 780 8.2 15 2U 1U 2U 5.5 28.6 1.8 14 1U 4U 1U 10U 0.11 0.068 410 5.85 0.78 236.1 0.463 5.37 15.32 
G6M-03-08X 9/28/2005 620 4.8 14 1U 1U 1U 5U 28.3 1.6 12 1U 5U 1U 15U 0.025U 0.009J 2,400M 5.60 3.56 172.3 0.352 8.3 14.79 
G6M-03-08X 12/14/2005 700 8 17 2U 1U 2U 5U 32 1.2 12 1U 5U 1U 15UJ 0.025U 0.025U 7,000 6.16 0.54 153.8 0.404 3.7 9.71 
G6M-03-08X 3/22/2006 1,100 21J* 34 2.6 1U 2U 6.5 29 0.586 11.7 1U 5U 0.1U 15U 0.025U 0.006J 12,000 6.28 5.43 394.2 0.299 9.75 11.63 
G6M-03-08X 6/21/2006 610 16 48 2U 1U 2U 5U 41J* 0.33 10.2 1U 5U 1.8 42 0.004J 0.14 16,000 5.91 0.29 141.6 0.49 21.4 12.93 
G6M-03-08X 9/21/2006 660 47 110 2U 1U 5.2 3.2J 41 0.228 9.64 1U 5U 0.10U 15U 0.023J 0.55 14,000 6.00 2.36 122.5 0.325 17.1 14.49 
G6M-03-08X 12/12/2006 750 45 120 2U 1U 7.8 5U 5U .01U 15U 0.013 0.59 16,000 5.98 0.22 145 0.350 7.0 12.30 
G6M-03-08X 3/29/2007 570 37 74 2U 1U 11 5U* 5U 0.1U 15U 0.006J 0.72 14,000 5.79 0.07 21.3 0.392 1.41 13.25 
G6M-03-08X 6/12/2007 740 55 88 2U 1U 14 0.6J 5U 0.1U 15U 0.025U 0.7 15,000 5.93 0.25 135.2 0.413 41.3 14.12 
G6M-03-08X 9/10/2007 520 75 75 2U 1U 21 5U 42 0.2U 200 1U 2U 0.1U 15U 0.025U 1.7 14,000 5.92 2.55 154.2 0.385 9.7 13.25 
G6M-03-08X 12/11/2007 390 53 49 2U 1U 15 5U* 5U 0.1U 20 0.004J 1.6 15,000 5.76 0.23 129.3 0.437 0.8 12.82 
G6M-03-08X 3/13/2008 390 5 10 2U 1U 2U 5U 5U 0.1U 20 0.003J 0.051 2,800 5.89 0.22 111.6 0.195 0.3 13.36 
G6M-03-08X 10/20/2008 290 61 140 5U 5U 26 10U 110 0.13U 14 0.03U 8U 0.2U 33.2 1.3U 2.1 21,000 6.42 1.58 68.9 0.548 2 10.8 
G6M-03-08X 5/6/2009 120 38 150 4.0U 4.0U 15 10U 190J 0.13U 10 0.03U 3.1J 0.2U 144 1.2U 1.6 37,000 5.93 0.32 100.8 0.701 1.5 11.48 
G6M-03-08X 10/14/2009 5U 20 120 5U 5U 11 10U 240 0.13U 8.3 0.03U 8.0U 0.139U 1,470 1.3U 1.6U 7,300J 5.91 0.33 152.3 0.643 2.11 10.71 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
Area 5 G6M-03-09X 5/14/2003 2U 2U 2U 2U 1U 2U 5U  1U 

G6M-03-09X 9/23/2004 3.7B 2U 2U 2U 1U 2U 1U 23 19 15 2.2 5U 1U 15U 0.005U 0.005U 1.9 6.23 8.67 176.2 0.13 4.57 14.33 
G6M-03-09X 12/14/2004 2U 2U 2U 2U 1U 2U 5U 25 11 15 2U 5U 1U 15U 0.015 0.026 2 6.08 8.17 417.6 0.106 12.1 10.23 
G6M-03-09X 3/29/2005 1.5J 2U 2U 2U 1U 2U 0.3J 18 1.5 13 2U 5U 1UM 15U 0.013 0.26 1.4 6.18 6 113.2 0.123 72.4 11.28 
G6M-03-09X 6/30/2005 5.8 2U 2U 2U 1U 2U 15 25.1 1.3 13 1U 2U 1UJ* 10U 0.077 0.032 1.2 5.75 2.81 160.2 0.135 53.6 15.19 
G6M-03-09X 9/28/2005 2U 2U 2U 2U 1U 2U 4J 38.2 3.7 13 1U 5U 1U 15U 0.006J 0.009J 29M 5.90 10.56 181 0.108 7.6 13.06 
G6M-03-09X 12/13/2005 2U 2U 2U 2U 1U 2U 5U* 53 0.05U 13 1U 5U 1U 15U* 0.005J 0.014J 790 6.21 3.06 259.3 172 4.9 11.87 
G6M-03-09X 3/22/2006 2U 2U 2U 2U 1U 2U 7.9 36 1.81 12.1 1U 5U 0.1U 20 0.006J 0.016J 39 6.40 3 415.5 0.102 10.83 11.9 
G6M-03-09X 6/23/2006 2U 2U 2U 2U 1U 2U 5U 39 2.65 13.2 1U 5U 0.1U 15U 0.025U 0.042 390 5.92 4.55 164.9 0.156 16.9 16.01 
G6M-03-09X 9/21/2006 2U 2U 2U 2U 1U 2U 0.8J 36 2.51 9.19 1UJ* 5U 0.10U 15U 0.014J 0.12 140 6.71 2.24 127.6 0.212 4.56 13.03 
G6M-03-09X 12/13/2006 2U 2U 2U 2U 1U 2U 5U 5U 0.10U 15U 0.025U 0.019J 870 6.21 3.38 142.8 0.162 5.6 11.77 
G6M-03-09X 3/29/2007 2U 2U 2U 2U 1U 2U 1.8J 5U 0.1U 15U 0.006J 0.032 1,600 6.08 0.16 16.4 0.217 2.45 12.47 
G6M-03-09X 6/13/2007 3.8 2U 2U 2U 1U 2U 0.5J 5U 0.1U 15U 0.005J 0.011J 870 6.26 0.36 111 0.154 7.6 13.34 
G6M-03-09X 9/10/2007 2U 2U 2U 2U 1U 2U 5U 53 2.01 20 1U 6U 0.1U 15U 0.025U 0.025U 18,000 6.26 2.74 128 0.193 9.9 13.22 
G6M-03-09X 12/11/2007 2U 2U 2U 2U 1U 2U 5U* 5U 0.1U 15U 0.006J 0.022J 2,200 6.03 0.11 110.3 0.19 2.1 12.43 
G6M-03-09X 3/12/2008 2U 2U 2U 2U 1U 2U 5U 5U 0.11 18 0.027 0.016J 5,200 6.33 0.24 24.6 0.159 0.5 13.27 
G6M-03-09X 10/20/2008 0.37J 0.5U 0.5U 0.5U 0.5U 0.5U 10U 48 0.84 19 0.03U 8U 0.2U 50U 1.3U 1.6U 1,600 5.98 0.24 177.8 0.129 6.5 10.23 
G6M-03-09X 5/6/2009 0.78 0.5U 0.5U 0.5U 0.5U 0.5U 10U 52J 0.9 14 0.03U 8U 0.2U 50U 1.2U 1.5U 340 5.99 0.33 104 0.171 1 11.2 
G6M-03-09X 10/14/2009 0.35J 0.5U 0.5U 0.5U 0.5U 0.5U 10U 53 0.32 13 0.03U 8U 0.2U 50U 1.2U 1.5U 230 5.49 0.26 -89.9 161 0 10.62 

Area 5 G6M-03-10X 5/14/2003 15 2U 2U 2U 1U 2U 5U  1.0U 
G6M-03-10X 9/22/2004 27 2U 2U 2U 1U 2U 1U 51 2.8 12 1.5J 5U 1U 340 0.05 0.68 680 6.28 1.28 -77.2 0.539 20.5 15.41 
G6M-03-10X 12/14/2004 19 2U 44 2U 1U 2U 5U 110 3.8 21 2U 5U 1U 880 0.02 0.025 1.9 6.52 0.94 62 0.801 1.57 12.1 
G6M-03-10X 3/29/2005 14 0.98J 68 1.2J 1U 2U 5.9 146 0.2U 12 2U 5U 1UM 1,200 0.005U 0.38 2,600 6.44 0.59 -14.5 0.869 6.77 11.09 
G6M-03-10X 6/30/2005 3.6 2U 2U 2U 1U 2U 19 199 0.1 11 1U 2U 1UJ* 1,900 0.026 0.021 8,600 5.18 0.39 273.2 0.702 5.06 16.6 
G6M-03-10X 9/28/2005 6.7 2U 2U 2U 1U 2U 0.6J 140 0.2 16 1U 5U 1U 720 0.025U 0.020J 1,100M 6.43 4.3 74.1 0.588 7.36 13.41 
G6M-03-10X 12/13/2005 3.4 2U 2U 2U 1U 2U 5U* 250 0.48 8.4 1U 6.9 1U* 3,020 0.009J 0.027 12,000 6.73 0.15 57.2 1.032 1.3 12.12 
G6M-03-10X 3/23/2006 9.9 2U 2U 2U 1U 2U 3.5J 170 0.2U 8.9 1U 5U 0.22 3,800 0.020J 0.052 7,000 6.64 0.67 36.6 0.663 5.39 13.94 
G6M-03-10X 6/22/2006 2.6 2U 2U 2U 1U 2U 5J 200 0.2U 4.44 1U 5U 0.74 7,300 0.004J 0.042 14,000 4.87 0.64 610.8 0.77 0.64 15.96 
G6M-03-10X 9/20/2006 2.2 2U 2U 2U 1U 2U 6 180 0.2U 6.95 1U 5U 0.21 6,200 0.006J 0.14 14,000 6.41 1.26 -140.2 0.856 3.9 14.07 
G6M-03-10X 12/13/2006 2.8 2U 3.4 2U 1U 2U 2J 5U 0.27 8,500 0.025U 0.025U 20,000 6.45 0.26 168.2 0.870 5.0 13.61 
G6M-03-10X 3/29/2007 2.2 2.1 4.2 2U 1U 2U 4.8J 8.6 0.3 9,100J* 0.007J 0.16 24,000 6.20 0.32 -60.7 0.97 2.99 14.16 
G6M-03-10X 6/11/2007 2.5 2U 4.1 2U 1U 2U 6.7 23 1 11,000 0.025U 0.095 29,000 6.27 0.41 45.5 0.947 8.5 15.66 
G6M-03-10X 9/10/2007 2U 2U 3.8 2U 1U 2U 3.5J 150 0.2U 290 1U 29 0.4 8,100 0.1 0.057 620 6.28 0.24 61.3 0.859 13.6 14.23 
G6M-03-10X 12/12/2007 2U 2U 2.8 2U 1U 2U 5.8 26 0.33 9,200 0.025U 0.043 20,000 6.14 0.66 69.8 0.755 7.5 13.06 
G6M-03-10X 3/11/2008 16 8.7 16 2U 1U 4 5J 91 15 9,200 0.04 59 28,000 6.32 0.22 -62.9 1.029 7.3 13.92 
G6M-03-10X 5/6/2009 1 5 9.1 0.5U 0.5U 1.5 11 230J 0.0076J 9.3 0.03U 522 54.4 9,210 1.2U 1.5U 31,000 5.91 0.33 -64 1.04 0.5 12.45 
G6M-03-10X 10/20/2008 1.0 2.0 5.4 0.5U 0.5U 1.0 170 170 0.13U 8.3 0.03U 248 7.07 10,300 1.3U 1.6U 21,000 5.98 0.21 -10.9 0.781 8.2 11.8 
G6M-03-10X 10/14/2009 0.6 3.7 10 0.5U 0.5U 2.2 7.4J 310 0.13U 21 0.03U 518 57.8 7,410 1.3U 1.6U 9,000J 6.32 0.67 -62.2 0.896 1.2 11.31 

Area 5 G6M-04-05X 9/22/2004 140 2U 2U 2U 1U 2U 1U 14 4.9 14 2U 5U 1U 15U* 0.005U 0.0092 1.3 6.10 9.68 233.9 0.099 0.68 14.76 
G6M-04-05X 12/15/2004 17 2U 2U 2U 1U 2U 5U 14 7.5 13 2U 5U 1U 15U 0.005U 0.016 1.4 5.87 1.17 228.7 0.098 1.04 12.74 
G6M-04-05X 3/30/2005 130 10U 10U 10U 5U 10U 0.5J 14 1.2 10 2U 5U 1U 15U 0.0074 0.028 15 6.04 2.8 123.1 0.093 1.92 13.84 
G6M-04-05X 6/30/2005 200 2U 2U 2U 1U 2U 2.4 15.9 0.87 8.9 1U 2U 1UJ* 10U 0.041 0.022 96 5.48 0.88 207.1 0.094 8.19 15.41 
G6M-04-05X 9/29/2005 110 2U 2U 2U 1U 2U 5U 3.3 0.98 14 1U 5U 1U 33 0.006J 0.012J 220 6.08 0.2 215.3 0.061 2.1 13.53 
G6M-04-05X 12/14/2005 36 2U 2U 2U 1U 2U 5U 21 1.6 11 1U 5U 1U 15U 0.007J 0.016J 550 6.10 0.23 179.3 0.091 0.3 12.8 
G6M-04-05X 3/22/2006 330 2U 2U 2U 1U 2U 3.4J 13 1.11 9.33 1U 5U 0.1U 15U 0.025U 0.019J 2,200 6.21 0.77 343.3 0.062 0.86 12.51 
G6M-04-05X 6/22/2006 38 2U 2U 2U 1U 2U 5U 22J* 1.82 9.01 1U 5U 0.1U 15U 0.025U 0.082 33 4.40 2.55 760.6 0.083 0 13.87 
G6M-04-05X 9/22/2006 30 2U 2U 2U 1U 2U 5U 15 1.51 10.8 1U 5U 0.10U 15U 0.009J 0.084 140 5.78 1.48 -127.3 0.123 0.34 13.53 
G6M-04-05X 12/12/2006 8.7 2U 2U 2U 1U 2U 5U 5U 0.1U 15U 0.025U 0.010J 850 5.66 0.39 156.7 0.105 0 13.04 
G6M-04-05X 3/29/2007 16 2U 2U 2U 1U 2U 1.4J 5U 0.12 15U 0.025U 0.022J 460 5.79 0.13 57.9 0.185 0.01 13.16 
G6M-04-05X 6/12/2007 12 2U 2U 2U 1U 2U 0.4J 5U 0.1U 15U 0.005J 0.041 330 5.89 0.52 168.2 0.116 4.4 14.24 
G6M-04-05X 9/10/2007 43 2U 2U 2U 1U 2U 5U 20 1.61 17 1U 2U 0.1U 15U 0.24 0.089 340 5.89 2.6 142.8 0.103 3.9 13.59 
G6M-04-05X 12/11/2007 7.2 2U 2U 2U 1U 2U 5U* 5U 0.19 15U 0.025U 0.013J 1,900 5.75 0.23 134.1 0.118 0.6 12.99 
G6M-04-05X 3/13/2008 2.5 2U 2U 2U 1U 2U 5U 5U 0.1U 17 0.009J 0.020J 1,300 5.9 0.18 121 0.129 0.2 14.02 
G6M-04-05X 10/20/2008 3.7 0.5U 0.5U 0.5U 0.5U 0.5U 10U 30 1.5 10 0.03U 8U 0.2U 50U 1.3U 1.6U 3,300 5.92 0.73 80 0.152 0 10.96 
G6M-04-05X 5/6/2009 16 0.38J 0.84 0.5U 0.5U 0.27J 10U 49J 0.37 17 0.03U 8U 0.2U 50U 1.3U 1.6U 2,200 5.72 0.2 125.5 0.187 0 11.41 
G6M-04-05X 10/14/2009 8.2 0.5U 0.29J 0.5U 0.5U 0.5U 10U 29 0.39 15 0.03U 8.0U 0.127U 60U 1.3U 1.6U 2,000J 5.62 0.5 184 0.203 0 10.7 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
Area 5 G6M-04-06X 9/22/2004 160 2U 2U 2U 1U 2U 1U 110 5.3 8.7 2U 5U* 1U 15U 0.056 0.005U 3.4 11.01 9.17 -0.6 0.341 1.34 15.84 

G6M-04-06X 12/16/2004 24 2U 2U 2U 1U 2U 5U 54 7.9 10 2.9 21 1U 15U 0.017 0.028 0.47 10.89 9.42 106.9 0.254 2.26 12.77 
G6M-04-06X 3/30/2005 37 2U 2U 2U 1U 2U 5U 37 2 12 2U 7.5 1U 15U 0.0087 0.051 0.58 9.47 10.46 10.6 0.235 0.32 15.25 
G6M-04-06X 7/1/2005 140 2U 2U 2U 1U 2U 2.8J 10.3 1.5 25 1U 2U 1UJ* 190 0.034 0.056 9.7 9.08 9.77 457.2 0.214 0.95 17.23 
G6M-04-06X 9/29/2005 32 2U 2U 2U 1U 2U 5.4 70.4 1.9 12 1U 11 1U 15U 0.009J 0.018J 0.7 9.32 9.43 390.6 0.192 1.99 15.18 
G6M-04-06X 12/15/2005 26 2U 2U 2U 1U 2U 7.6 39 1.9 12 1U 80.9 1U 150 0.009J 0.022J 3.3 9.74 10.17 151.2 0.226 0.3 11.92 
G6M-04-06X 3/23/2006 100 2U 2U 2U 1U 2U 5U 23 1.71 9.29 1U 5U 0.1U 15U 0.006J 0.036 3.1 8.94 9.46 452.5 0.188 1.72 14.07 
G6M-04-06X 6/23/2006 190 2U 2U 2U 1U 2U 5U 41 1.69 9.43 1U 13J* 0.1U 15U 0.012J 0.041 10 8.66 9.75 165.3 0.254 3.55 17.68 
G6M-04-06X 9/21/2006 45 2U 2U 2U 1U 2U 1.9J 31 1.03 10.9 1U 5U 0.10U 15U 0.016J 0.11 6.3 9.46 9.75 66.6 0.347 1.45 15.25 
G6M-04-06X 12/11/2006 37 2U 2U 2U 1U 2U 5U 5U 0.1U 15U 0.010J 0.044 4.3 9.67 9.67 108 0.257 4.4 13.15 
G6M-04-06X 3/29/2007 18 2U 2U 2U 1U 2U 5U* 5U 0.1U 15U 0.011J 0.021J 13 8.99 14.57 150.7 0.137 11.1 14.14 
G6M-04-06X 6/12/2007 25 2U 3.5 2U 1U 2U 5U 5U 0.1U 15U 0.010J 0.061 19 8.82 10.12 118.1 0.272 4.9 14.76 
G6M-04-06X 9/10/2007 23 2U 3 2U 1U 2U 5U 38 1.32 82 1U 8U 0.1U 15U 0.005J 0.007J 0.13 8.14 6.73 50.1 0.248 9.9 14.36 
G6M-04-06X 12/12/2007 22 2U 6.3 2U 1U 2U 5U* 5U 0.1U 15U 0.004J 0.025U 0.21 7.36 12.25 81.7 0.335 0.2 13.2 
G6M-04-06X 3/14/2008 14 2U 2.4 2U 1U 2U 5U 5U 0.1U 15U 0.005J 0.025U 2.8 7.29 10.89 186.9 0.224 0.3 14.17 
G6M-04-06X 10/16/2008 24 0.68 2.2 0.5U 0.5U 0.5U 10U 34 1.47U 11 0.03U 8.5 0.2U 11.5J 1.3U 1.6U 2 7.69 9.11 209.6 0.198 1 12.29 
G6M-04-06X 5/6/2009 13 0.51 1.8 0.5U 0.5U 0.5U 10U 44 1.3 14 0.03U 6.9 0.2U 50U 1.3U 1.6U 1.6 7.35 9.41 9.2 0.209 1.9 11.61 
G6M-04-06X 10/14/2009 10 0.46J 1.8 0.5U 0.5U 0.5U 10U 44 1.3 11 0.03U 7.4U 0.2U 50U 1.3U 1.6U 22J 7.15 9.4 150 0.197 0 11.08 

Area 5 G6M-04-07X 9/22/2004 900 2.7 8.4 2U 1U 2U 1U 56 5.4 32 2U 5U 1U 260 0.061 0.12 3.1 7.10 3.42 110.1 0.243 9.28 14.61 
G6M-04-07X 12/17/2004 1,100 2 9.3 2U 1U 2U 0.6J 43 6.4M 14 2U 28 1U 47 0.11 2.2 2.1 7.51 1.98 -38.9 0.246 74.7 10.34 
G6M-04-07X 3/29/2005 240 10U 10U 10U 5U 10U 0.5J 43.2 1.5 14 2U 12 1UM 27 0.031 0.64 1.9 6.88 4.19 22 0.229 4.2 12.76 
G6M-04-07X 7/5/2005 170 2U 2U 2U 1U 2U 5U* 41.1 1.7 14 1U 4 1U 37 0.07 0.042 1.8 5.83 5.44 369.9 0.186 23.4 17.93 
G6M-04-07X 9/29/2005 470 3 8.3 2U 1U 2U 5U 1U 1.9 16 1U 5U 1U 43 0.010J 0.010J 2.4 6.19 0.86 478.3 0.277 6.62 14.21 
G6M-04-07X 12/14/2005 390 2U 2 2U 1U 2U 6.1 40 1.6 13 1U 3.8B 1U 17.9 0.006 0.016 7.9 6.65 4.72 149.3 0.218 34.1 11.92 
G6M-04-07X 3/23/2006 260 2U 2U 2U 1U 2U 5U 36 1.57 13.3 1U 5U 0.1U 15U 0.005J 0.029 250 6.28 2.14 619.7 0.267 4.09 13.9 
G6M-04-07X 6/23/2006 150 2U 2U 2U 1U 2U 0.3J 30 1.28 12.5 1U 5U 0.1U 24 0.005J 0.022J 22 6.29 5.5 117.8 0.24 8.07 16.14 
G6M-04-07X 9/21/2006 110 2U 2U 2U 1U 2U 3.4J 32 2.54 10 1U 5U 0.10U 19 0.014J 0.088 2.4 6.34 4.43 99.8 0.197 2.63 13.66 
G6M-04-07X 12/11/2006 87 2U 2U 2U 1U 2U 5U 5U 0.10U 15 0.007J 0.033 2.2 6.65 6.99 116.4 0.134 10.52 13.13 
G6M-04-07X 3/29/2007 45 2U 2U 2U 1U 2U 5U* 5U 0.1U 17J* 0.006J 0.018J 5.2 6.55 10.3 143.7 0.123 3.71 13.01 
G6M-04-07X 6/12/2007 44 2U 2U 2U 1U 2U 1.2J 5U 0.67 18 0.010J 0.079 46 6.26 8.12 162.7 0.129 16.1 15.25 
G6M-04-07X 9/10/2007 25 2U 2U 2U 1U 2U 5U 19 1.89 45 1U 2U 0.1U 15U 0.006J 0.006J 0.11 6.20 8.68 117.7 0.13 31.2 13.65 
G6M-04-07X 12/12/2007 23 2U 2U 2U 1U 2U 5U* 5U 0.1U 15U 0.004J 0.013J 0.48 6.48 10.14 140.2 0.134 3 12.92 
G6M-04-07X 3/13/2008 19 2U 2U 2U 1U 2U 5U 5.2 0.1U 15U 0.003J 0.025U 1.6 6.54 10.52 83.4 0.143 0.3 14.01 
G6M-04-07X 10/16/2008 11 0.5U 0.5U 0.5U 0.5U 0.5U 10U 28 1.81U 10 0.03U 8.0U 0.2U 15.1J 1.2U 1.5U 390 5.85 1.62 205 0.129 0.45 11.95 
G6M-04-07X 5/6/2009 2.2 0.5U 0.5U 0.5U 0.5U 0.5U 10U 41J 2.3 12 0.03U 2.9J 0.2U 50U 1.3U 1.6U 660 5.9 0.7 119.2 0.103 1.25 11.64 
G6M-04-07X 10/14/2009 1.3 0.5U 0.5U 0.5U 0.5U 0.5U 10U 32 1.9 15 0.03U 8U 0.2U 50U 1.3U 1.6U 2,500J 6 0.35 141.6 0.104 0 10.6 

Area 5 G6M-04-08X 9/24/2004 4.2B 2U 2U 2U 1U 2U 7.29 0.81 -75.5 0.632 52.8 14.46 
Area 5 G6M-04-14X 11/16/2004 12 2U 2U 2U 1U 2U 

G6M-04-14X 9/27/2005 6.9 2U 2U 2U 1U 2U 7.88 1.6 333 0.263 18 12.69 
G6M-04-14X 9/21/2006 9.4 2U 2U 2U 1U 2U 7.98 3 26.1 0.211 15.7 12.19 
G6M-04-14X 10/1/2007 7.1 2U 2U 2U 1U 2U 7.69 2.56 80.4 0.363 13.9 12.44 
G6M-04-14X 10/21/2008 7.1J 0.21J 0.5UJ 0.5UJ 0.5UJ 0.5UJ 7.78 2.51 138.8 0.237 45 11.5 
G6M-04-14X 10/15/2009 4.5J 250 10U 10U 10U 10U 7.56 3.6 -69.7 0.25 4.58 10.62 

** G6M-04-14X 1/15/2010 4.5 0.22J 0.5U 0.75U 0.75U 1.0U 7.73 25.3 166.2 0.293 12.5 10.24 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

Concern Well ID Date (µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
Area 5 MW-3 10/17/2001 4,300 1,500 540 20U 10U 20U 5.70 0.9 -127 1.4 3.1 14 

MW-3 12/19/2001 26 4,000 2,200 20U 6.5J 20U 92 0.43J 6.28 0.43 -46 0.912 7.28 14.4 
MW-3 1/3/2002 44 180 30 0.063 0.21 18 4.77 1.33 -48 2.795 4.4 13.4 
MW-3 1/31/2002 38 6.64 0 -293 0.999 12 
MW-3 2/13/2002 4,400 1,700 1,600 1.6J 3.7 2U 15  0.10U 14 1.0J 190 20 8,300 0.079 0.29 53 6.65 0.75 -71 0.893 1.3 12 
MW-3 3/13/2002 5,200 640 1,400 1.4J 2.8 2U 7.3  0.10U 15  2.0U 180 16 8,400 0.093 0.37 66 6.72 0.25 -75 0.795 1.04 13.7 
MW-3 4/2/2002 3,100 1,000 1,700 2.2 4 2U 3.3J 6.74 4.28 -120 0.634 2.08 13.8 
MW-3 4/17/2002 1,200 1,300 1,600 1.2J 3.4 2U 6.1 3 7.9J 1.6J 240 37 17,000 0.025 0.087 54 6.60 4.39 -102 0.771 0.81 17 
MW-3 5/15/2002 31 23 2,600 3.5 6.7 2U 96  0.10U 3.9 1.6J 260 42 19,000 0.052 0.24 560 6.66 0.31 -124 1.46 1.68 13.7 
MW-3 6/27/2002 200U 200UJ 1,800 200UJ 100UJ 200UJ* 270 14 4.4J  2.0U 490J* 140 37,000J 0.021 0.082 3,900 6.70 1.64 -107 3.804 2.9 17 
MW-3 7/31/2002 31 6.76 0.15 -225 1.606 12.2 
MW-3 8/26/2002 990 640 580 2.1 4.4 2U 30 320 270 0.053 0.16 14,000 6.83 0.15 -138 1.285 6.5 16.3 
MW-3 10/28/2002 1,900 820 1,700 3.9 4.2 2U 6.3 190  0.10U 10  2.0U 330 39 9,700 0.3 0.23 6,300 6.70 0.4 -129 1.129 5.01 14.5 
MW-3 2/3/2003 3 2U 2,900 2U 7.1 2U 180 580  1.0U 330 120 0.005U 0.26 28,000 6.84 0.3 -159 1.322 6.7 10.5 
MW-3 7/16/2003 2.4 2U 2,700 2U 7.5 2.5 17 450 4.0UB  2.0U 520 170 0.005U 0.1 23,000 7.02 1.09 -138 1.464 39.2 16.3 
MW-3 9/24/2003 670 1,100 1,900 2.4 6.9 2U 5.9 460 89 7,900 0.005U 0.012 22,000 6.10 9.17 -138 1.222 18.9 16.8 
MW-3 1/9/2004 9.7 64 2,000 2U 5.6 2U 130 500J  1.0U  2.0U 530 200J 15,000 0.005U 0.005U 45,000 6.73 0.4 -195 1.347 14.6 12.7 
MW-3 3/11/2004 680 620 4,700 2U 7.6 2U 6.1 200 4.4 2U 420 11 8,400 0.005U 0.005U 27,000 6.58 0.62 -161 0.972 4.3 12.4 
MW-3 6/2/2004 2U 2U 1,800 2U 4.5 2U 290 810 0.98JM 2U 670MSA 150 23,000 0.005U 0.014 31,000 6.95 0.1 -149 1.905 38.7 14.61 
MW-3 9/21/2004 210 250 1,900 2U 5.2 3.5 17 310 1J* 4.3J* 2UM 660 200J* 7,200 0.086 0.005U 28,000 6.66 0.95 -153.6 0.725 2.27 13.76 
MW-3 12/13/2004 2U 2U 750 2U 1U 610 8 210 1.1 1.4M 2U 510 160 5,400 0.092 3.5 17,000 6.62 1.6 -103.3 1.009 15.1 11.07 
MW-3 3/28/2005 23J 16J 1,000 50U 50U 280 21 405 0.2U 1U 7.5J* 670 150M 7,300 0.005U 5.1 25,000 6.49 0.34 -134.9 1.26 2.37 12.46 
MW-3 8/10/2005 440 80 120 2U 5.1 760 43 338 0.05U 2U 8 680 180 4,400 0.061J* 13 22,000 11.13 0.71 -118.5 1.401 28.9 18.92 
MW-3 9/27/2005 1,100 240 180 1.8 9.1 360 5.6 96.8 0.05U 9.9J 3.4 480 71J 2,500 0.020J 40 22,000 6.36 0.21 -91.2 0.66 2.8 14.17 
MW-3 12/12/2005 37 67 52 20U 10U 480 18 180 0.083J* 2U 5.6 566 100 0.055 100 26,000 6.66 0.11 -152.7 1.087 8 12.77 
MW-3 3/20/2006 620 350 120 3.1 3.9 220 13 110 0.2U 6.31 1U 440 85 3,600 0.025U 130 25,000 6.95 0.77 -106.2 0.871 3.71 12.89 
MW-3 6/22/2006 2U 2U 4 7.6 1U 6.1 4J 98 0.2U 1U 1U 520 87 3,300 0.023J 180 20,000 6.40 0.22 -127 1.012 4.18 16.41 
MW-3 9/20/2006 360 420 130 12 5.6 200 9.6 70 0.2U 7.88 1.4 580 70 3,300 0.015J 95 17,000 6.52 0.28 -108.5 0.729 3.56 15.56 
MW-3 12/12/2006 2U 3.1 3.1 16 1U 7.1 7.8 1U 1U 490 92 3,700 0.032 170 24,000 6.60 0.17 -116 0.99 4.36 13.88 
MW-3 3/27/2007 2U 31 19 12 1U 27 5.2 3.18 1U 560 110 3,300J* 0.025U 130 18,000 6.28 0.19 21 0.944 2.64 13.47 
MW-3 6/11/2007 2U 5 5.4 15 1U 8 67 12.1 2.2 570 190 5,000 0.038 150 32,000 6.56 0.58 -124.7 1.405 17.3 15.76 
MW-3 9/11/2007 610 470 100 6.4 2.6 97 150 0.2U 400 1U 530 100 3,600 6.76 0.23 -130 1.016 6.8 14.21 
MW-3 10/12/2007 3.8J 0.025U 120 34,000 
MW-3 12/13/2007 250 180 59 8.8 2.4 78 4.1J 10 1U 420 91 4,400 0.016J 130 30,000 6.6 0.27 -159.8 1.04 15.7 12.47 
MW-3 3/10/2008 2U 2U 2U 8.3 1U 2U 16 5U 2.4 530 140 3,300 18 35 29,000 6.46 0.12 -113 1.402 5.5 13.56 
MW-3 10/6/2008 5U 5U 5U 11 5U 5U 10U 210 0.13U 7.0U 0.03UJ 482 112 3,720 1.3U 72 28,000 6.49 0.24 -158.6 1.070 9.3 12.47 
MW-3 1/21/2009 1.4U 2.3U 1.6J 9.2 1.2U 1.9 10UJ 160 0.13U 7.0U 0.03U 0.15J 556 114J 3,350 3.2 58 40,000 6.69 0.5 -79.9 1.044 4.01 9.9 
MW-3 5/7/2009 2.0U 59 48 17 2.0U 66 7.0J 360J 0.13U 22 0.03U 0.11J 519 115 3,630 1.3 70 47,000 6.26 1.03 -89.9 1.205 4.54 11.04 
MW-3 10/19/2009 2U 35 25 9.4 2U 40 6.7J 490 0.13U 28 0.03UJ 0.36 551 120 5,330 1.2U 36 25,000 6.24 0.6 -62.6 1.494 25.6 11.83 

AOC 50 
Groundwater Analytical Results 
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Area of Contamination 50 
Groundwater Analytical Results 

(2001-2009) 

Laboratory Parameters Field Parameters 

Area of 
Concern Well ID Date 

PCE TCE 
cis -1,2

DCE 
trans -1,2

DCE 1,1-DCE VC TOC Alkalinity Nitrate Sulfate Sulfide Phos 
Dissolved 
Arsenic 

Dissolved 
Iron 

Dissolved 
Manganese Ethane Ethene Methane pH DO ORP SpC Turbidity Temp 

(µg/L) (mg/L) (µg/L) (mg/L) (µg/L) (µg/L) (SU) (mg/L) (mV) (mS/cm) (NTUs) °C 
Area 5 MW-7 2/14/2002 5,900 4.5 2U 2U 1U 2U 20 0.6J 5U  1U 170J 0.12 0.08 8.4 6.12 1.58 104 0.787 90 13.8 

MW-7 3/14/2002 5,700 4.2 2U 2U 1U 2U 2.0J 4.1 22J  2.0U 5U  1U 1,000U 0.094 0.18 5.9J 6.12 2.29 203 0.808 8.85 13.9 
MW-7 4/17/2002 4,200 2.9 2U 2U 1U 2U 5U 4.2 18J 1.6J 2.3J  1U 1,000U 0.072 0.2 6 6.11 0.5 145 0.656 19.5 18.8 
MW-7 5/16/2002 5,700 4.3 2U 2U 1U 2U 5U 4.3 18J  2.0UJ 5U  1U 1,000U 0.097 0.2 9 6.05 0.21 185 0.759 23.9 15.7 
MW-7 6/27/2002 5,300 3.8J* 2UH 2UH 10H 2UH 5U 4.2 19J  2.0U 5U  1U 170UJ 6.13 0.73 163 1.198 100 18.2 
MW-7 8/27/2002 4,700 3.5 2U 2U 1U 2U 5U 29 5U 6.13 0.29 136 0.632 1.86 16.1 
MW-7 10/30/2002 5,400 2.7 2U 2U 1U 2U 5U 23 4.9 16  2.0U 5U  1U 200J 0.047 0.18 20 6.05 0.37 66 0.779 3.63 15.3 
MW-7 12/14/2002 5U 
MW-7 1/30/2003 4,700 3.1 2U 2U 1U 2U 5U 19 16 5U  1U 0.044 0.075 23 5.80 2.2 171 0.773 1.08 13.9 
MW-7 9/24/2003 4,200 3.3 2U 2U 1U 2U 5U 5U  1U 140 0.015 0.027 58 3.40 1.43 522 0.691 0.3 15.7 
MW-7 1/8/2004 4,300 2.8 2U 2U 1U 2U 5U 27 14J  2.0U 5U  1U 130 0.011 0.026 25 6.02 0 198 0.481 15 11.1 
MW-7 3/12/2004 3,100 2.7 2U 2U 1U 2U 1U 24 15M 2U 5U 1U 120 0.02 0.28 6.3 6.04 0.47 162 0.556 1 13.9 
MW-7 6/3/2004 2,900 2.6 2U 2U 1U 2U 1.5J 24 15M 2U 5U 1U 110 0.012 0.034 34 5.96 0.31 205.2 0.58 1.92 14.44 
MW-7 9/21/2004 2,900 3.4 3.1 2U 1U 2U 5U 1U 110 5.98 0.21 240.4 0.58 0 15.67 
MW-7 9/27/2005 1,600 3.7 5.8 2.5U 2.5U 2.5U 5U 0.2J 110 4.49 0.93 304.1 0.593 3.39 14.5 
MW-7 9/22/2006 4,400 9.8 7.7 2U 1U 2U 5U 0.10U 100 5.99 1.19 140.9 0.503 3.01 15.7 
MW-7 9/11/2007 1,200 11 22 2U 1U 2U 6U 0.1U 110 5.98 0.32 139.9 0.691 5.9 14.88 
MW-7 10/20/2008 600 40 150 20U 20U 20U 8U 0.2U 166 5.97 1.39 71.9 0.804 2 12.97 
MW-7 10/19/2009 97 33 270 10U 10U 10U 4.2J 1.7 2,170 6.03 0.47 76.7 1.686 1.91 13.28 

Notes: 
J Estimated value 
B Detected in laboratory blank 
U Less than the detection limit 
H Sample rerun outside holding time due to "B" detection 
M Recovery poor for MS/MSD 

FDW Former Dry Well Area 
FDSA Former Drum Storage Area 

* Value qualified from reported laboratory data based on data validation results. 
** Analyzed by AlphaLabs. Contract laboratory is Mitkem Labs. 

AOC 50 
Groundwater Analytical Results 
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SITE INSPECTION
 



Five-Year Review Site Inspection Checklist 

(Working document for site inspection. Information may be completed by hand and attached to the 
Five-Year Review report as supporting documentation of site status. "NIA" refers to "not applicable.") 

I. SITE INFORMATION 

Site name: Of?uerlfifo (~?O Date of inspection: f /",)f/~~(J 
Location and Region: 

Company leading the five-year review: 
Hydrogeologic, Inc 

Remedy Includes: (Check all that apply) 
Landfill cover/containment 
Access controls 

;<. Institutional controls 
Groundwater pump and treatment 

K Monitored natural attenuation 
Groundwater containment 
Vertical barrier walls 

Surface ,;ater~collection 5Jlld tri·t:;:ld} 
K Other I!/ flit:<. enltd}t/()? '..tf: 

Attachments: Inspection team roster attached Site map attached 

II. INTERVIEWS (Check all that apply) 



'i:(k, 


3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency 
response office, police department, office of public health or environmental health, zoning office, 
recorder of deeds, or other city and county offices, etc.) Fill in all that apply. 

Agency ,4y« Itdce .~ 
Contact &;({tf G;// 

Name Title Date Phone no, 
Problems; suggestions; Report attached _~"':::""'-'-"c:b~-''''''''-_~~...r..£-''';.I-+-______ 

Agency ~1/ hre ~ 
Contact 4kr t7~ hrt> c/fel-' !7J7/fo <17f~ 77'.::1

Name ~le Date Phone no. 
Problems; suggestions; Report attached _M~'fL...L.!~£;,,,-,-4:~e'£/-..!.M~-,<dn,,,,,,,-,,·:.u..c:"",~C;<....G<I'Z;..<kcz--_______ 

Name Title Date Phone no. 
Problems; suggestions; Report attached ____________________ 

4. Other interviews (optional) Report attached. 



III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1. O&M Documents 
X:-O&M manual :x:Readily available xUp to date N/A 

As-built drawings Readily available Up to date N/A 
logs X Readily available XUpto date N/A 

2. Site-Specific Health and Safety Plan )c- Readily available ?'CUp to date N/A 
Contingency plan/emergency response plan Readily available Up to date N/A 

Remarks 

3. O&M and OSHA Training Records Readily available Up to date N/A 

4. Permits and Service Agreements 
Air discharge pennit Readily available Up to date 
Effluent discharge Readily available Up to date ~ Waste disposal, POTW Readily available Up to date 
Other np.1Tl1 its 

r Readily available Up to date N/A 

5. Gas Generation Records Readily available Up to date @ 
n _1. 

6. Settlement Monument Records Readily available Up to date @ 

7. Groundwater Monitoring Records X: Readily available XUptodate N/A 
Remarks 

8. Leachate Extraction Records Readily available Up to date 
irks 

® 

9. Discharge Compliance Records 
Air Readily available Up to date ~ 
Water (effluent) )..;:.Readily available "". Up to date N/A 

10. Daily Access/Security Logs ?c Readily available -tUp to date N/A 
larks 



IV. O&M COSTS 

1. 	 O&M Organization 

State in-house Contractor for State 

PRP in-house Contractor for PRP 

Federal Facility in-house Contractor for Federal Facility 


2. 	 ~M Cost Records 
Readily available )<,Up to date 
Funding mechanism/agreement in place ' ~I d;l ~ ;)tt~k qlqc+1v;hfJ.I

Original O&M cost estimate 	 :2¥!t tJuv Breakdown attached (~}'J;-e {/J'
/ ~ '1'0// 

. ~f"/Total annual cost by year for review period if available ~~'~k'./ 
Or/-er .k77Pzfi/' ~ 

From 1/;/05"' To l)j:~5"'" »?::-OOd Breakdown attached 'l/~,f,... ' 
Date Total cost 

From !/;Lo/.2 TO/YJj)( 3~ (J(ra B,e,kdowll,tt,ohed >%.. oe<6~1Date Total cost 
From //1/01 To/A%7 3!i.~ 000 Breakdown attached 

Date Total cost ~ate 
From III/Oj, To/2~ 2J-& 06'-0 Breakdown attached 


Total cost 
Jate 
From !l;/O1 To I)' jiJ'i lLJ( ()7J-{) Breakdown attached 


Date Date Total cost 


3. 	 Unanticipated or Unusually Hi~&M Costs During Review Period 
Describe costs and reasons; .a 4·e 

V. ACCESS AND INSTITUTIONAL CONTROLS <&plicableJ N/A 

A. Fencing 

1. 	 Fencing damaged Location shown on site map ~, N/A 

B. Other Access Restrictions 

1. 	 Signs and other security measures Location shown on site map c@D 



C. Institutional Controls (ICs) 

1. Implementation and enforcement 
Site conditions imply rcs not properly implemented 	 Yes N/A$Site conditions imply ICs not being fully enforced 	 Yes N/A 

Type of monitoring (e.g., self-reporting, drive by) 
Frequency 
Responsible party/agency 
Contact 

Name 	 Title Date Phone no. 

Reporting is up-to-date 	 No N/A~ N/AReports are verified by the lead agency 	 Yes No 

Specific requirements in deed or decision documents have been met ~ No N/A 
Violations have been reported Yes No ~ 
Other problems or suggestions: Report attached 

2. Adequacy crCs are adegu~ rcs are inadequate N/A 
Remarks 

D. General 

1. Vandalism/ trespassing Location shown on site map (Jio van~~lism evide~ 
Remarks 

2. Land use changes on site ~ 

3. Land use changes off site @ 

VI. GENERAL SITE CONDITIONS 

A. Roads ~li~}D N/A 

1. 	 Roads damaged Location shown on site map Q§ads ~;uat;) N/A 
Remarks 



B. Other Site Conditions 

Remarks 

VII. LANDFILL COVERS Applicable QrlY 
A. Landfill Surface 

l. Settlement (Low spots) Location shown on site map Settlement not evident 
Areal 

2. Cracks Location shown on site map Cracking not evident 
Lengths IS Depths 
R~m~rk", 

3. Erosion Location shown on site map Erosion not evident 
Areal extent Depth 
R~mMk", 

4. Holes Location shown on site map Holes not evident 
Areal extent 

5. Vegetative Cover Grass Cover properly established No signs of stress 
Trees/Shrubs (indicate size and locations on a diagram) 

6. Alternative Cover (armored rock, concrete, etc.) N/A 
Rf'.mHrk<: 

7. Bulges Location shown on site map Bulges not evident 
Areal extent Height 
n _1. 



OSWER No. 9355.7-03B-P 

8. Wet Areas/Water Damage Wet areas/water damage not evident 
Wet areas Location shown on site map Areal 
Ponding Location shown on site map Areal extent 
Seeps Location shown on site map Areal 
Soft subgrade Location shown on site map Areal 

9. 	 Slope Instability Slides Location shown on site map No evidence of slope instability 
Areal exten( 
~emarks 

B. Benches 	 Applicable N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
channel.) 

1. Flows Bypass Bench Location shown on site map N/A or okay 
Remarks 

2. 	 Bench Breached Location shown on site map N/A or okay 
RemHrk<: 

3. 	 Bench Overtopped Location shown on site map N/A or okay 
RemHrk<: 

C. 	Letdown Channels Applicable N/A 
(Channel lined with erosion control mats, riprap, grout bags, or gab ions that descend down the steep 
side slope of the cover and will allow the runoff water collected by the benches to move off of the 
landfill cover without creating erosion gUllies.) 

1. 	 Settlement Location shown on site map No evidence of settlement 
Areal extent 
RemHrk<: 

2. Material Degradation Location shown on site map No evidence ofdegradation 
Material Areal extent 

3. Erosion Location shown on site map No evidence of erosion 
Areal extent 

D 



4. Undercutting Location shown on site map No evidence of undercutting 
Areal exten( Depth 

5. Obstructions Type No obstructions 
Location shown on site map Areal extent 

Size_ 
Remarks_ 

6. Excessive Vegetative Growth 
No evidence of excessive growth 
Vegetation in channels does not obstruct flow 
Location shown on site map Areal extent 

D. Cover Penetrations Applicable (NlA) 

l. Gas Vents Active Passive 
Properly secured/locked Functioning Routinely sampled Good condition 
Evidence of leakage at penetration Needs Maintenance 
N/A 

Rem~rk<: 

2. Gas Monitoring Probes 
Properly secured/locked Functioning Routinely sampled Good condition 
Evidence ofleakage at penetration Needs Maintenance N/A 

3. Monitoring Wells (within surface area oflandfill) 
Properly secured/locked Functioning Routinely sampled Good condition 
Evidence ofleakage at penetration Needs Maintenance N/A 

Rem~rk!'; 

4. Leacbate Extraction Wells 
Properly secured/locked Functioning Routinely sampled Good condition 
Evidence of leakage at penetration Needs Maintenance N/A 

Rem~rk<: 

5. Settlement Monuments Located Routinely surveyed N/A 
Remarks 



...---... 

E. Gas Collection and Treatment Applicable (N/A) 

1. Gas Treatment Facilities 
\.'----'" 

Flaring Thermal destruction Collection for reuse 
Good condition Needs Maintenance 

Remarks 

2. Gas Collection Wells, Manifolds and Piping 
Good condition Needs Maintenance 

Remarks 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
Good condition Needs Maintenance N/A 


Remarks 


F. Cover Drainage Layer Applicable ( N/A) 

---1. Outlet Pipes Inspected Functioning N/A 
Remarks 

2. Outlet Rock Inspected Functioning N/A 
Remarks 

G. Detention/Sedimentation Ponds Applicable N/A 

1. Siltation Areal extent Depth N/A 
Siltation not evident 


Remarks 


2. Erosion Areal extent Depth 
Erosion not evident 


Remarks 


3. Outlet Works Functioning N/A 
Remarks 

4. Dam Functioning N/A 
Remarks 



~ 

H. Retaining Walls Applicable (N/A) 

l. Deformations L ' h ~ocatIon s own on sIte map Deformation not evident 
Horizontal displacement Vertical displacement 
Rotational displacement 

2, Degradation Location shown on site map Degradation not evident 
larks 

I. Perimeter Ditches/Off-Site Discharge Applicable (N/A) 

l. Siltation Location shown on site map Siltation no't'e~nt 
Areal it Depth 

rks 

2. Vegetative Growth Location shown on site map N/A 
Vegetation does not impede flow 

Areal Type 
Remarks 

3. Erosion Location shown on site map Erosion not evident 
Areal extent Depth 
D, pI, 

4. Discharge Structure Functioning N/A 

VIII. VERTICAL BARRIER WALLS Applicable @ 
1. Settlement Location shown on site map Settlement not evident 

Areal Depth 

2. Performance MonitoringType 'monitoring 
Performance not monitored 

Frequency Evidence of breaching 
Head differential 
n _1. 



A. Groundwater~ Wells, Pumps, and Pipelines Applicable N/A 

L Pumps, Wellhead Plumbing, and Electrical 
)oc:Good condition X All required wells properly operating Needs Maintenance NIA 

2. n System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
)(Good condition Needs Maintenance 

3. Spare Parts and Equipment 
X-Readily available Good condition Requires upgrade Needs to be provided 

B. Surface Water Collection Structures, Pumps, and Pipelines Applicable 

1. Collection Structures, Pumps, and Electrical 
Good condition Needs Maintenance 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
Good condition Needs Maintenance 

3. Spare Parts and Equipment 
Readily available Good condition Requires upgrade Needs to be provided 



C. Treatment System 6PPIic~le) NtA £Wf.f'£ h 
L Treatment Train (Check components that apply) 

/ 

Metals remov~ Oil/water separation Bioremediation 
X Air stripping ;/1 /~\;r{;p Carbon adsorbers 

Additive (e.g., chelation agent, flocculent) 

condition Needs Maintenance 
X Sampling ports properly marked and functional 
X Sampling/maintenance log displayed and up to date 
X Equipment properly identified I
.XQuantity of groundwater treated annually I1bM ft; b I~! a;$aJ1/t'4nJ'

Quantity of surface water treated annually 

2. Electrical Enclosures and Panels (properly rated and functional) 
NtA XGood condition Needs Maintenance 

3. Tanks, Vaults, Storage Vessels 
NtA X Good condition Proper secondary containment Needs Maintenance 

4. Discharge Structure and Appurtenances 
NtA X Good condition Needs Maintenance 

5. 	 Treatment Building{s) 
NtA XGood condition (esp. roof and doorways) Needs repair 
Chemicals and equipment properly stored 

Rem:lrks 

6. Monitoring Wells ~t- 1'!;:VY.t'/{./I,1;q?~~dy) 
Xproperly secured/locked ~unctioning ..J,;jtoutinely sampled XGood condition 
--tAll required wells located Needs Maintenance NtA 
Rpml1rks 

D. Monitoring Data 

1. Monitoring Data 
>.cIs routinely submitted on time ~ls ofacceptable quality 

2. Monitoring data suggests: +1f't1t-ecf 
>c,-Groundwater plun1e is effectively eefl~tl:med x.Contaminant concentrations are declining 



D. Monitored Natural Attenuation 

1. Monitoring Wells (natural attenuation remedy) 
)(properly securedilocked /\Functioning )(Routinely sampled 

All required wells located Needs Maintenance 
X'Good condition 

N/A 

X. OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as 
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant 
plume, minimize infiltration and gas emission, etc.). 
fA j 

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 

lJe ,.. e./ '. ' (".' . • 0 



C. Early Indicators ofPotential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be 
compr mis~d i~ the ture. 

DId; (]f' 

D. Opportunities for Optimization 



 

 OPERATIONS AND MAINTENANCE COSTS
 
(2005-2009)
 



Operations and Maintenance Costs 
(2005-2009) 

Dates 
Total Cost Rounded to the Nearest $1,000 

From To 

January 1, 2005 December 31, 2005 $334,000 

January 1, 2006 December 31, 2006 $340,000 

January 1, 2007 December 31, 2007 $345,000 

January 1, 2008 December 31, 2008 $233,000 

January 1, 2009 December 31, 2009 $486,000 

Page 1 of 1 



 

 SUMMARY OF ERD SUBSTRATE INJECTIONS
 
(2004-2009)
 



         
         
           
           
         
         
           
           
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
           
           
           
           
           
           
           
           
             

       

       

       

     

Area of Contamination 50
 
Summary of ERD Substrate Injections
 

(2004-2009)
 

Well ID 
Injection 

Event 

(dd-mm-yy) 

Solution 
Injected 

(gal) 

Solution 
Strength 

(%) 

Carbs 
Added 

(lbs) 

Hydrated 
Ferrous 
Sulfate 
Added 
(lbs) 

Amonium 
Polyphosphate 

Added 

(gal) 

Average 
Injection 

Time 

(hh:mm) 

Average 
Pressure 

at 
Wellhead 

(psi) 

Average 
Flow Rate 

to Well 

(gpm) 

In
je

ct
io

ns
 b

y 
A

R
C

A
D

IS

Source 
Area: 

04-Oct-04 2,534 10% 1,292 0:25 3.8 5.5 
04-Nov-04 2,400 13% 1,591 0:13 7.3 9.3 
30-Nov-04 1,600 10% 816 0:10 4.3 8.1 
04-Jan-05 1,600 10% 816 0:10 4.6 7.8 
27-Jan-05 5,000 10% 2,550 0:24 14.4 10.6 
17-Mar-05 2,400 10% 1,224 0:17 12.5 7.6 
15-Apr-05 1,440 10% 734 0:07 6.8 10.9 
20-May-05 1,600 10% 816 0:34 9.7 4.4 
27-Jun-05 2,060 10% 1,051 206 0:16 3.8 6.7 
21-Jul-05 2,060 10% 1,051 206 0:19 2.2 2.2 
25-Aug-05 2,060 10% 1,051 206 0:19 8.5 7.1 
22-Sep-05 2,060 10% 1,051 206 0:11 3.9 9.4 
20-Oct-05 2,060 10% 1,051 206 0:15 3.4 7.3 
16-Nov-05 2,060 10% 1,051 206 0:12 8.8 8.4 
28-Dec-05 2,000 10% 1,020 200 0:11 4.4 9.1 
25-Jan-06 2,400 10% 1,224 240 0:17 8.3 5.6 
23-Feb-06 2,000 10% 1,020 200 0:15 4.5 6.2 
22-Mar-06 2,000 10% 1,020 0 8 0:22 10.7 7.5 
20-Apr-06 2,000 10% 1,020 0 8 0:20 4.7 5.4 
25-May-06 2,000 10% 1,020 200 0 0:21 2.6 6.0 
22-Jun-06 2,000 10% 1,020 200 0 0:22 3.7 5.4 
20-Jul-06 2,000 10% 1,020 200 0 0:18 0.7 6.2 
24-Aug-06 2,000 10% 1,020 0 0 0:15 1.7 6.7 
21-Sep-06 2,000 10% 1,020 0 0 0:16 2.5 6.2 
19-Oct-06 2,000 10% 1,020 0 0 0:15 0.8 6.9 
16-Nov-06 2,000 10% 1,020 0 0 0:13 1.1 8.0 
21-Dec-06 2,000 10% 1,020 0 0 0:15 NA NA 
18-Jan-07 2,000 10% 1,020 0 0 0:15 NA 7.0 
22-Feb-07 2,000 10% 1,020 0 0 0:11 0.7 8.7 
22-Mar-07 2,000 10% 1,020 0 0 0:09 0.9 9.8 
19-Apr-07 2,000 10% 1,020 0 0 0:18 0.0 7.2 
17-May-07 2,000 10% 1,020 0 0 0:10 0.0 9.5 
21-Jun-07 2,000 10% 1,020 0 0 0:14 NR 8.5 
19-Jul-07 2,075 10% 1,058 0 0 0:10 NR 9.4 
23-Aug-07 2,075 10% 1,058 0 0 0:13 NR 6.9 
26-Sep-07 2,075 10% 1,058 0 0 0:19 NR 13.4 
18-Oct-07 2,000 5% 510 0 0 0:12 NR 9.6 
15-Nov-07 2,000 5% 510 0 0 0:12 NR 8.7 
20-Dec-07 2,310 2.5% 295 0 0 0:27 NR 10.9 
24-Jan-08 2,100 2.5% 268 0 0 0:14 NR 11.0 
13-Mar-08 2,100 2.5% 268 0 0 0:11 NR 11.0 
17-Apr-08 2,100 2.5% 268 0 0 NA NA NA 
15-May-08 2,100 2.5% 268 0 0 0:19 6.5 8.4 
19-Jun-08 2,100 2.5% 268 0 0 0:17 2.5 6.8 

Source Area Subtotals: 92,369 41,558 2,476 16 0:15 4.6 8.1 

In
je

ct
io

ns
 b

y 
H

G
L

 

Well ID 
Injection 

Event 

(dd-mm-yy) 

Solution 
Injected 

(gal) 

Solution 
Strength 

(%) 

ABC® 
Added 

(lbs) 

Average 
Injection 

Time 

(hh:mm) 

Average 
Pressure 

at 
Wellhead 

(psi) 

Average 
Flow Rate 

to Well 

(gpm) 

Source 
Area: 

13-Nov-08
 and 

14-Nov-08 
10,290 8.7% 8,169 0:52 4.1 10 

10-Jun-09 
and 

11-Jun-09 
10,290 10.5% 9,745 1:04 4.6 8 

17-Nov-09 
and 

19-Nov-09 
10,290 8.6% 8,169 1:17 4.4 6.5 

Source Area Subtotals: 30,870 26,083 1:04 4.4 8.2 
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Area of Contamination 50
 
Summary of ERD Substrate Injections
 

(2004-2009)
 

Well ID 
Injection 

Event 

(dd-mm-yy) 

Solution 
Injected 

(gal) 

Solution 
Strength 

(%) 

Carbs 
Added 

(lbs) 

Hydrated 
Ferrous 
Sulfate 
Added 
(lbs) 

Amonium 
Polyphosphate 

Added 

(gal) 

Average 
Injection 

Time 

(hh:mm) 

Average 
Pressure 

at 
Wellhead 

(psi) 

Average 
Flow Rate 

to Well 

(gpm) 

In
je

ct
io

ns
 b

y 
A

R
C

A
D

IS

Area 2: 04-Oct-04 1,770 10% 903 0:28 3.5 13.3 
04-Nov-04 520 13% 345 0:10 0.0 12.2 
30-Nov-04 680 10% 347 0:15 2.5 11.6 
04-Jan-05 680 10% 347 0:07 0.1 24.6 
27-Jan-05 1,240 10% 632 0:25 0.0 0.0 
17-Mar-05 170 10% 87 0:07 0.0 6.1 
15-Apr-05 720 10% 367 0:15 1.3 11.4 
20-May-05 820 10% 418 0:16 1.8 12.8 
27-Jun-05 1,800 10% 918 180 1:35 4.8 5.0 
21-Jul-05 1,800 10% 918 180 0:30 0.0 11.4 
25-Aug-05 1,800 10% 918 180 0:42 0.0 13.6 
22-Sep-05 1,800 10% 918 180 0:43 0.0 13.7 
20-Oct-05 1,800 10% 918 180 0:47 0.5 10.4 
16-Nov-05 1,800 10% 918 180 0:48 0.5 9.9 
28-Dec-05 1,600 10% 816 160 0:34 0.0 11.3 
25-Jan-06 2,000 10% 1,020 200 0:40 0.0 11.7 
23-Feb-06 1,600 10% 816 160 0:43 3.5 9.1 
22-Mar-06 1,600 10% 816 0 6 1:10 0.0 13.9 
20-Apr-06 1,600 10% 816 0 6 0:50 0.0 7.0 
25-May-06 1,600 10% 816 160 0 0:36 0.0 10.1 
22-Jun-06 1,600 10% 816 160 0 0:33 0.0 12.1 
20-Jul-06 1,600 10% 816 160 0 0:41 0.0 9.5 
24-Aug-06 1,600 10% 816 0 0 0:49 0.0 9.0 
21-Sep-06 1,600 10% 816 0 0 0:48 11.1 5.5 
19-Oct-06 1,600 10% 816 0 0 0:40 0.0 8.5 
16-Nov-06 1,600 10% 816 0 0 1:24 0.0 6.6 
21-Dec-06 1,000 10% 510 0 0 1:13 NA 13.4 
18-Jan-07 1,600 10% 816 0 0 0:46 0.0 11.6 
22-Feb-07 1,800 10% 918 0 0 0:33 0.0 10.1 
22-Mar-07 1,800 10% 918 0 0 0:35 0.0 13.2 
19-Apr-07 1,800 10% 918 0 0 0:46 0.0 9.4 
17-May-07 1,800 10% 918 0 0 0:43 0.0 13.9 
21-Jun-07 1,600 10% 816 0 0 0:38 NR 10.3 
19-Jul-07 2,250 10% 1,148 0 0 0:37 NR 11.9 
23-Aug-07 2,250 10% 1,148 0 0 0:48 NR 8.9 
26-Sep-07 2,250 10% 1,148 0 0 0:25 NR 18.1 
18-Oct-07 2,000 5% 510 0 0 0:38 NR 10.8 
15-Nov-07 2,000 5% 510 0 0 0:55 NR 7.0 
20-Dec-07 0 0% 0 0 0 0:00 0.0 0.0 
24-Jan-08 1,650 2.5% 210 0 0 0:51 NR 8.8 
13-Mar-08 1,650 2.5% 210 0 0 0:42 NR 8.0 
17-Apr-08 1,650 2.5% 210 0 0 NA NA NA 
15-May-08 1,650 2.5% 210 0 0 NA 4.0 9.0 
19-Jun-08 1,650 2.5% 210 0 0 0:20 1.6 12.1 

Area 2 Subtotals: 67,400 30,278 2,080 13 0:40 1.0 10.1 

Well ID 
Injection 

Event 
Solution 
Injected 

Solution 
Strength 

ABC® 
Added 

Average 
Injection 

Time 

Average 
Pressure 

at 
Wellhead 

Average 
Flow Rate 

to Well 

In
je

ct
io

ns
 b

y 
H

G
L

 

(dd-mm-yy) (gal) (%) (lbs) (hh:mm) (psi) (gpm) 

Area 2: 

11-Nov-08 2,450 8.7% 1,945 0:38 4 13 
09-Jun-09 2,450 10.5% 2,324 0:44 4.5 11.2 
18-Nov-09 

and 2,450 8.6% 1,945 0:55 2.5 9 
19-Nov-09 

Area 2 Subtotals: 7,350 6,214 0:45 4 11 
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Area of Contamination 50
 
Summary of ERD Substrate Injections
 

(2004-2009)
 

Well ID 
Injection 

Event 

(dd-mm-yy) 

Solution 
Injected 

(gal) 

Solution 
Strength 

(%) 

Carbs 
Added 

(lbs) 

Hydrated 
Ferrous 
Sulfate 
Added 
(lbs) 

Amonium 
Polyphosphate 

Added 

(gal) 

Average 
Injection 

Time 

(hh:mm) 

Average 
Pressure 

at 
Wellhead 

(psi) 

Average 
Flow Rate 

to Well 

(gpm) 

In
je

ct
io

ns
 b

y 
A

R
C

A
D

IS

Area 3: 04-Oct-04 1,800 10% 918 0:29 3.0 8.6 
04-Nov-04 650 13% 431 0:10 0.0 12.2 
30-Nov-04 850 10% 434 0:11 0.0 16.6 
04-Jan-05 850 10% 434 0:17 0.0 9.7 
27-Jan-05 1,250 10% 638 0:54 0.0 4.6 
17-Mar-05 650 10% 332 0:11 5.8 12.2 
15-Apr-05 900 10% 459 0:14 4.0 12.9 
20-May-05 1,025 10% 523 0:32 1.1 6.4 
27-Jun-05 2,425 10% 1,237 243 0:54 0.3 9.1 
21-Jul-05 2,425 10% 1,237 243 0:43 1.5 11.2 
25-Aug-05 2,425 10% 1,237 243 0:56 1.3 7.3 
22-Sep-05 2,425 10% 1,237 243 0:43 0.5 11.7 
20-Oct-05 2,425 10% 1,237 243 0:54 1.2 9.4 
16-Nov-05 2,425 10% 1,237 243 0:43 0.0 11.5 
28-Dec-05 2,000 10% 1,020 200 0:56 0.0 11.5 
25-Jan-06 2,500 10% 1,275 250 0:47 2.0 9.9 
23-Feb-06 2,250 10% 1,148 225 0:48 1.2 6.6 
22-Mar-06 2,250 10% 1,148 0 9 0:35 0.6 13.4 
20-Apr-06 2,250 10% 1,148 0 9 0:43 0.0 10.1 
25-May-06 2,250 10% 1,148 225 0 0:39 0.0 12.1 
22-Jun-06 2,250 10% 1,148 225 0 0:45 0.0 10.5 
20-Jul-06 2,250 10% 1,148 225 0 0:47 0.2 10.0 
24-Aug-06 2,250 10% 1,148 0 0 0:53 0.0 8.1 
21-Sep-06 2,250 10% 1,148 0 0 0:38 0.0 10.7 
19-Oct-06 2,250 10% 1,148 0 0 0:58 0.0 7.8 
16-Nov-06 2,250 10% 1,148 0 0 1:15 0.0 6.0 
21-Dec-06 2,250 10% 1,148 0 0 1:11 0.0 6.4 
18-Jan-07 2,250 10% 1,148 0 0 0:56 0.5 13.5 
22-Feb-07 2,165 10% 1,104 0 0 0:40 0.0 11.4 
22-Mar-07 1,900 10% 969 0 0 0:30 0.0 12.9 
19-Apr-07 2,000 10% 1,020 0 0 0:26 0.0 12.6 
17-May-07 2,000 10% 1,020 0 0 0:42 0.0 9.9 
21-Jun-07 2,336 10% 1,191 0 0 0:51 NR 8.9 
19-Jul-07 2,000 10% 1,020 0 0 0:45 NR 8.7 
23-Aug-07 2,000 10% 1,020 0 0 0:45 NR 10.1 
26-Sep-07 2,257 10% 1,151 0 0 0:30 NR 15.3 
18-Oct-07 2,500 5% 638 0 0 0:49 NR 10.0 
15-Nov-07 2,500 5% 638 0 0 0:50 NR 11.7 
20-Dec-07 2,551 2.5% 325 0 0 0:50 NR 12.6 
24-Jan-08 1,650 2.5% 210 0 0 0:18 NR 11.7 
13-Mar-08 1,650 2.5% 210 0 0 0:39 NR 9.6 
17-Apr-08 1,650 2.5% 210 0 0 NA NA NA 
15-May-08 1,650 2.5% 210 0 0 0:52 3.0 7.3 
19-Jun-08 1,650 2.5% 210 0 0 0:27 1.0 12.2 

Area 3 Subtotals: 86,484 38,808 2,805 18 0:41 0.8 10.3 

In
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y 
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Well ID 
Injection 

Event 

(dd-mm-yy) 

Solution 
Injected 

(gal) 

Solution 
Strength 

(%) 

ABC® 
Added 

(lbs) 

Average 
Injection 

Time 

(hh:mm) 

Average 
Pressure 

at 
Wellhead 

(psi) 

Average 
Flow Rate 

to Well 

(gpm) 

Area 3: 

11-Nov-08 
and 

12-Nov-08 
2,450 8.7% 1,945 0:34 2.4 15 

09-Jun-09 2,450 10.5% 2,324 0 0 0:47 4.5 10.5 
Area 3 Subtotals: 4,900 4,269 0:40 3.45 12.75 
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Area of Contamination 50
 
Summary of ERD Substrate Injections
 

(2004-2009)
 

Well ID 
Injection 

Event 

(dd-mm-yy) 

Solution 
Injected 

(gal) 

Solution 
Strength 

(%) 

Carbs 
Added 

(lbs) 

Hydrated 
Ferrous 
Sulfate 
Added 
(lbs) 

Amonium 
Polyphosphate 

Added 

(gal) 

Average 
Injection 

Time 

(hh:mm) 

Average 
Pressure 

at 
Wellhead 

(psi) 

Average 
Flow Rate 

to Well 

(gpm) 

In
je

ct
io

ns
 b

y 
A

R
C

A
D

IS

Area 4: 04-Oct-04 1,800 10% 918 0:33 1.5 10.5 
04-Nov-04 650 13% 431 0:10 -0.4 12.4 
30-Nov-04 850 10% 434 0:17 0.0 10.1 
04-Jan-05 850 10% 434 0:20 0.0 8.5 
27-Jan-05 1,250 10% 638 0:30 0.0 8.3 
17-Mar-05 650 10% 332 0:13 4.2 9.8 
15-Apr-05 850 10% 434 0:17 2.5 10.0 
20-May-05 1,025 10% 523 0:14 1.5 14.6 
27-Jun-05 2,500 10% 1,275 250 1:08 0.8 7.4 
21-Jul-05 2,500 10% 1,275 250 0:41 0.0 12.8 
25-Aug-05 2,500 10% 1,275 250 0:53 1.9 8.8 
22-Sep-05 2,500 10% 1,275 250 1:16 0.3 6.0 
20-Oct-05 2,500 10% 1,275 250 0:53 0.8 9.6 
16-Nov-05 2,500 10% 1,275 250 0:49 10.0 9.7 
28-Dec-05 2,400 10% 1,224 240 0:40 3.8 7.5 
25-Jan-06 3,000 10% 1,530 300 0:51 0.0 10.2 
23-Feb-06 2,700 10% 1,377 270 1:16 0.8 7.7 
22-Mar-06 2,700 10% 1,377 0 11 1:19 1.4 9.1 
20-Apr-06 2,700 10% 1,377 0 11 0:57 0.0 8.3 
25-May-06 2,700 10% 1,377 270 0 0:56 0.0 7.4 
22-Jun-06 2,700 10% 1,377 270 0 0:54 0.0 3.6 
20-Jul-06 2,700 10% 1,377 270 0 0:25 0.1 8.8 
24-Aug-06 2,700 10% 1,377 0 0 0:51 0.5 9.8 
21-Sep-06 2,700 10% 1,377 0 0 0:43 0.0 10.2 
19-Oct-06 3,355 10% 1,711 0 0 0:43 0.0 10.2 
16-Nov-06 2,700 10% 1,377 0 0 0:44 3.3 8.0 
21-Dec-06 2,700 10% 1,377 0 0 0:46 0.9 8.5 
18-Jan-07 2,400 10% 1,224 0 0 0:51 1.9 10.2 
22-Feb-07 3,100 10% 1,581 0 0 0:31 0.0 13.3 
22-Mar-07 3,200 10% 1,632 0 0 0:34 0.9 12.9 
19-Apr-07 3,200 10% 1,632 0 0 0:38 0.0 12.1 
17-May-07 3,000 10% 1,530 0 0 0:34 0.0 10.9 
21-Jun-07 2,704 10% 1,379 0 0 0:35 NR 10.5 
19-Jul-07 3,008 10% 1,534 0 0 0:47 NR 7.4 
23-Aug-07 3,000 10% 1,530 0 0 0:35 NR 12.5 
26-Sep-07 3,000 10% 1,530 0 0 0:25 NR 14.9 
18-Oct-07 2,500 5% 638 0 0 0:37 NR 9.4 
15-Nov-07 2,500 5% 638 0 0 0:40 NR 8.8 
20-Dec-07 3,200 2.5% 408 0 0 0:41 NR 10.1 
24-Jan-08 2,640 2.5% 337 0 0 0:45 NR 7.6 
13-Mar-08 2,640 2.5% 337 0 0 0:52 NR 10.9 
17-Apr-08 2,640 2.5% 337 0 0 NA NA NA 
15-May-08 2,640 2.5% 337 0 0 0:36 4.8 10.8 
19-Jun-08 2,640 2.5% 337 0 0 0:23 1.4 14.1 

Area 4 Subtotals: 106,692 46,970 3,120 22 0:43 1.3 9.9 
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Well ID 
Injection 

Event 

(dd-mm-yy) 

Solution 
Injected 

(gal) 

Solution 
Strength 

(%) 

ABC® 
Added 

(lbs) 

Average 
Injection 

Time 

(hh:mm) 

Average 
Pressure 

at 
Wellhead 

(psi) 

Average 
Flow Rate 

to Well 

(gpm) 

Area 4: 
13-Nov-08 3,920 8.7% 3,112 0:52 4.1 10 
09-Jun-09 3,920 8.6% 3,112 0:46 5 10.8 
18-Nov-09 3,920 8.6% 3,112 0:54 2.5 9.4 

Area 4 Subtotals: 11,760 9,336 0:50 3.9 10.1 
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Area of Contamination 50
 
Summary of ERD Substrate Injections
 

(2004-2009)
 

Well ID 
Injection 

Event 

(dd-mm-yy) 

Solution 
Injected 

(gal) 

Solution 
Strength 

(%) 

Carbs 
Added 

(lbs) 

Hydrated 
Ferrous 
Sulfate 
Added 
(lbs) 

Amonium 
Polyphosphate 

Added 

(gal) 

Average 
Injection 

Time 

(hh:mm) 

Average 
Pressure 

at 
Wellhead 

(psi) 

Average 
Flow Rate 

to Well 

(gpm) 

In
je

ct
io

ns
 b

y 
A

R
C

A
D

IS

Area 5: Pilot test: 36,182 10% 18,453 
04-Oct-04 2,280 10% 1,163 0:33 1.1 10.7 
04-Nov-04 780 13% 517 0:14 0.0 9.6 
30-Nov-04 1,020 10% 520 0:28 0.8 6.1 
04-Jan-05 1,020 10% 520 0:24 0.0 7.1 
27-Jan-05 1,500 10% 765 0:30 0.0 7.1 
17-Mar-05 780 10% 398 0:11 4.4 12.3 
15-Apr-05 1,020 10% 520 0:16 2.2 10.1 
20-May-05 1,230 5% 314 0:15 0.3 13.7 
27-Jun-05 1,200 10% 612 120 0:29 0.6 6.8 
21-Jul-05 2,400 5% 612 240 0:20 0.5 8.7 
25-Aug-05 2,400 5% 612 240 0:26 1.2 7.6 
22-Sep-05 2,400 5% 612 240 0:29 1.8 11.1 
20-Oct-05 2,400 5% 612 240 1:06 1.1 8.7 
16-Nov-05 2,400 5% 612 240 1:12 0.0 10.9 
28-Dec-05 1,980 10% 1,010 198 1:01 4.0 8.7 
25-Jan-06 0 0% 0 0 0:00 0.0 0.0 
23-Feb-06 2,700 5% 689 270 0:49 1.7 8.9 
22-Mar-06 2,700 5% 689 0 5 0:40 1.3 8.5 
20-Apr-06 2,700 5% 689 0 5 0:49 0.0 7.6 
25-May-06 2,700 5% 689 270 0 0:55 0.0 7.8 
22-Jun-06 2,700 5% 689 270 0 0:48 0.0 8.0 
20-Jul-06 2,700 5% 689 270 0 0:54 0.5 9.2 
24-Aug-06 2,700 5% 689 0 0 1:14 0.3 8.3 
21-Sep-06 2,700 5% 689 0 0 0:58 0.3 9.3 
19-Oct-06 2,817 5% 718 0 0 1:00 0.0 8.6 
16-Nov-06 2,700 5% 689 0 0 0:53 0.0 8.3 
21-Dec-06 2,700 5% 689 0 0 0:59 0.0 9.2 
18-Jan-07 2,700 5% 689 0 0 0:49 NA 9.4 
22-Feb-07 1,650 5% 421 0 0 0:33 NA 10.2 
22-Mar-07 2,553 5% 651 0 0 0:40 0.0 11.6 
19-Apr-07 2,065 5% 527 0 0 0:47 NA 7.9 
17-May-07 2,682 5% 684 0 0 0:59 0.0 9.7 
21-Jun-07 2,700 5% 689 0 0 0:43 NR 8.8 
19-Jul-07 2,700 2.5% 344 0 0 0:55 NR 10.6 
23-Aug-07 2,700 2.5% 344 0 0 0:53 NR 7.1 
26-Sep-07 2,700 2.5% 344 0 0 0:27 NR 14.6 
18-Oct-07 2,000 2.5% 255 0 0 0:49 NR 9.1 
15-Nov-07 2,000 2.5% 255 0 0 0:38 NR 8.4 
20-Dec-07 1,800 2.5% 230 0 0 1:00 NR 8.1 
24-Jan-08 1,980 2.5% 252 0 0 0:31 NR 9.0 
13-Mar-08 1,980 2.5% 252 0 0 0:37 NR 9.3 
17-Apr-08 1,980 2.5% 252 0 0 NA NA NA 
15-May-08 1,980 2.5% 252 0 0 0:35 4.5 8.8 
19-Jun-08 1,980 2.5% 252 0 0 0:27 0.9 12.4 

Area 5 Subtotals: 128,959 42,153 2,598 11 0:42 0.9 9.0 
Pilot Test through June 2008 

Totals: 481,904 gallons 199,767 pounds of carbohydrates 
13,079 pounds of Hydrated Ferrous Sulfate 

79 pounds of Amonium Polyphosphate 
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Well ID 
Injection 

Event 

(dd-mm-yy) 

Solution 
Injected 

(gal) 

Solution 
Strength 

(%) 

ABC® 
Added 

(lbs) 

Average 
Injection 

Time 

(hh:mm) 

Average 
Pressure 

at 
Wellhead 

(psi) 

Average 
Flow Rate 

to Well 

(gpm) 

Area 5: 
10-Nov-08 2,940 8.7% 2,334 0:51 2.5 10 
18-Nov-09 980 8.6% 778 0:59 2.5 8.5 

Area 5 Subtotals: 3,920 3,112 0:55 2.5 9.25 
November 2008 through November 2009 

Totals: 58,800 gallons 49,014 pounds of ABC® 
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SUMMARY OF IWS SYSTEM OPERATION
 
AND MASS TRANSFER RATES
 

(2005-2009)
 



Area of Contamination 50
 
Summary of IWS System Operation and Mass Transfer Rates
 

(2005-2009)
 

Date & Time Well 

Pumping 
Rate 
(gpm) 

Well Run 
Time 

(days)(1) 

Groundwater 
Treated 

(1,000 gal)(1) 

Average 
Influent 

PCE 
(μg/L) 

Average 
Effluent 

PCE 
(μg/L) 

Average 
PCE 

Removal 
(μg/L) 

PCE Mass Transfer DO Mass Transfer 

(lbs/day) (Total lbs)(1) (lbs/day) (Total lbs)(1) 

Combined IWS Operation: 
1/13/2005 Both 25.6 184 6,538 145 12 133 0.04 7.2 1.846 327.1 
2/7/2005 Both 26.4 209 7,489 150 13 138 0.04 8.2 1.903 374.6 
4/28/2005 Both 26.7 261 9,807 180 19 161 0.05 11.4 1.925 490.6 
5/19/2005 Both 27.2 282 10,631 130 14 117 0.04 12.1 1.96 531.8 
6/28/2005 Both 21.9 321 11,865 135 12 123 0.03 13.4 1.578 593.5 
7/22/2005 Both 20.1 344 12,557 145 14 131 0.03 14.1 1.447 628.1 
8/11/2005 Both 19.6 355 12,992 200 15 185 0.04 14.8 1.412 649.9 
9/12/2005 Both 18.3 361 13,128 305 27 278 0.06 15.2 1.32 656.7 
10/5/2005 Both 26.1 384 13,800 185 24 162 0.05 16.1 1.88 690.3 
11/2/2005 Both 23.7 413 14,452 130 15 115 0.03 16.7 1.705 722.9 
12/9/2005 Both 26.6 449 15,610 170 13 157 0.05 18 1.914 780.9 

For the period of January 2005 through December 2005: 
Avg. Removal Efficiency: 91% 

Avg. Pumping Rate: 21.85 gpm 
Avg. Mass Removal Rate: 0.04 lbs/day 

Total Mass Removed: 10.8 lbs 
Volume of Groundwater Treated: 9,072 1,000 gallons 

Notes: 

VOCs in water were determined by analysis with EPA method 8260C.
 

Dissolved oxygen mass transfer is based on an average IWS well influent DO of 4 mg/L and an effluent DO of 10 mg/L.
 

NS = Not Sampled
 

NA = Not Applicable
 

(1) Cumulative since June 2004 system startup. 

(2) Power was off during contract transition. 
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Area of Contamination 50
 
Summary of IWS System Operation and Mass Transfer Rates
 

(2005-2009)
 

Date & 
Time Well 

Pumping 
Rate 
(gpm) 

Well Run 
Time 

(days)(1) 

Groundwater 
Treated 

(1,000 gal)(1) 

Average 
Influent 

PCE 
(μg/L) 

Average 
Effluent 

PCE 
(μg/L) 

Average 
PCE 

Removal 
(μg/L) 

PCE Mass Transfer DO Mass Transfer 

(lbs/day) (Total lbs)(1) (lbs/day) (Total lbs)(1) 

Combined IWS Operation: 
1/6/2006 Both 24.3 477 16,587 125 15 110 0.03 18.9 1.748 829.7 
2/10/2006 Both 20.5 512 17,614 175 14 161 0.04 20.2 1.474 881.1 
3/20/2006 Both 19.1 550 18,542 235 16 220 0.05 21.8 1.375 927.5 
4/12/2006 Both 26.6 571 19,102 210 33 178 0.06 22.8 1.914 955.5 
5/12/2006 Both 25.9 588 19,868 230 29 202 0.06 24.1 1.869 993.8 
6/30/2006 Both 22.9 607 20,193 360 46 315 0.09 25.2 1.648 1,010.1 
7/19/2006 Both 26.6 626 20,551 220 29 191 0.06 25.8 1.914 1,028.0 
8/10/2006 Both 26.6 648 20,983 235 30 206 0.06 26.7 1.914 1,049.6 
9/19/2006 Both 24.9 685 21,766 230 26 204 0.06 28.2 1.796 1,088.8 
10/18/2006 Both 27.2 713 22,620 124 25 100 0.03 29.0 1.96 1,131.5 
11/6/2006 Both 27.2 733 23,360 165 20 146 0.05 29.0 1.96 1,168.5 
12/6/2006 Both 27.3 763 24,546 140 13 127 0.04 31.1 1.969 1,227.9 

For the period of January 2006 through December 2006: 
Avg. Removal Efficiency: 88% 

Avg. Pumping Rate: 25 gpm 
Avg. Mass Removal Rate: 0.05 lbs/day 

Total Mass Removed: 12.1 lbs 
Volume of Groundwater Treated: 7,959 1,000 gallons 

Notes: 

VOCs in water were determined by analysis with EPA method 8260C.
 

Dissolved oxygen mass transfer is based on an average IWS well influent DO of 4 mg/L and an effluent DO of 10 mg/L.
 

NS = Not Sampled
 

NA = Not Applicable
 

(1) Cumulative since June 2004 system startup. 

(2) Power was off during contract transition. 
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Area of Contamination 50
 
Summary of IWS System Operation and Mass Transfer Rates
 

(2005-2009)
 

Date & Time Well 

Pumping 
Rate 
(gpm) 

Well Run 
Time 

(days)(1) 

Groundwater 
Treated 

(1,000 gal)(1) 

Average 
Influent 

PCE 
(μg/L) 

Average 
Effluent 

PCE 
(μg/L) 

Average 
PCE 

Removal 
(μg/L) 

PCE Mass Transfer DO Mass Transfer 

(lbs/day) (Total lbs)(1) (lbs/day) (Total lbs)(1) 

Combined IWS Operation: 
1/5/2007 Both 25.9 793 24,953 155 13 142 0.04 32.4 1.866 1,283.7 
2/9/2007 Both 25.9 828 24,697 130 12 118 0.04 33.7 1.866 1,349.0 
3/28/2007 Both 20.7 874 24,706 245 20 225 0.05 35.5 1.495 1,395.2 
4/27/2007 Both 28.4 904 24,756 123 14 109 0.04 36.6 2.047 1,453.7 
6/15/2007 Both 26.8 938 24,810 180 23 158 0.05 38 1.929 1,501.7 
7/3/2007 Both 27.5 956 24,840 115 19 97 0.03 38.6 1.98 1,536.9 
8/24/2007 Both 26.6 969 24,861 87 18 69 0.02 38.9 1.914 1,571.0 
9/7/2007 Both 27.7 983 24,884 116 14 102 0.03 39.4 1.998 1,599.0 

For the period of January 2007 through September 2007: 
Avg. Removal Efficiency: 88% 

Avg. Pumping Rate: 26.5 gpm 
Avg. Mass Removal Rate: 0.03 lbs/day 

Total Mass Removed: 11.4 lbs 
Volume of Groundwater Treated: 2,796.4 1,000 gallons 

Notes: 

VOCs in water were determined by analysis with EPA method 8260C.
 

Dissolved oxygen mass transfer is based on an average IWS well influent DO of 4 mg/L and an effluent DO of 10 mg/L.
 

NS = Not Sampled
 

NA = Not Applicable
 

(1) Cumulative since June 2004 system startup. 

(2) Power was off during contract transition. 

Page 3 of 5 



Area of Contamination 50
 
Summary of IWS System Operation and Mass Transfer Rates
 

(2005-2009)
 

Date & Time Well 

Pumping 
Rate 
(gpm) 

Well Run 
Time 

(days)(1) 

Groundwater 
Treated 

(1,000 gal)(1) 

Average 
Influent 

PCE 
(μg/L) 

Average 
Effluent 

PCE 
(μg/L) 

Average 
PCE 

Removal 
(μg/L) 

PCE Mass Transfer DO Mass Transfer 

(lbs/day) (Total lbs)(1) (lbs/day) (Total lbs)(1) 

Combined IWS Operation: 
1/15/2008 Both 27.1 1,113 36,142 60 10 50 0.02 42.0 1.951 1,794.5 
2/26/2008 Both 23.0 1,155 37,533 34 8 26 0.01 42.2 1.658 1,863.9 
4/7/2008 Both 25.9 1,195 38,916 82 7 75 0.02 42.9 1.868 1,881.0 
5/7/2008 Both 27.5 1,225 40,104 40 10 30 0.01 43.2 1.983 1,935.6 
6/11/2008 Both 26.6 1,260 41,445 107 10 97 0.03 44.3 1.918 1,986.6 

6/30/2008(2) Off NA 1,279 42,211 NS NS NA NA 44.3 NA 1,986.6 

August 2008(2) Off NA 1,282 42,299 NS NS NA NA 44.3 NA 1,986.6 
9/2/2008 Both 20.4 1,284 42,358 270 45 225 0.06 45.6 1.471 2,016.6 

10/16/2008 Both 19.3 1,328 43,580 62 4.7 57.3 0.01 46.2 1.392 2,043.4 
11/20/2008 Both 21.1 1,363 44,644 97 6.3 90.7 0.02 47.0 1.521 2,075.5 
12/18/2008 Both 22.3 1,391 45,543 130 8.8 121 0.03 47.9 1.608 2,111.4 

For the period of January 2008 through December 2008: 
Avg. Removal Efficiency: 88% 

Avg. Pumping Rate: 23.7 gpm 
Avg. Mass Removal Rate: 0.02 lbs/day 

Total Mass Removed: 5.9 lbs 
Volume of Groundwater Treated: 9,401 1,000 gallons 

Notes: 

VOCs in water were determined by analysis with EPA method 8260C.
 

Dissolved oxygen mass transfer is based on an average IWS well influent DO of 4 mg/L and an effluent DO of 10 mg/L.
 

NS = Not Sampled
 

NA = Not Applicable
 

(1) Cumulative since June 2004 system startup. 

(2) Power was off during contract transition. 
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Area of Contamination 50
 
Summary of IWS System Operation and Mass Transfer Rates
 

(2005-2009)
 

Date & Time Well 

Pumping 
Rate 
(gpm) 

Well Run 
Time 

(days)(1) 

Groundwater 
Treated 

(1,000 gal)(1) 

Average 
Influent 

PCE 
(μg/L) 

Average 
Effluent 

PCE 
(μg/L) 

Average 
PCE 

Removal 
(μg/L) 

PCE Mass Transfer DO Mass Transfer 

(lbs/day) (Total lbs)(1) (lbs/day) (Total lbs)(1) 

Combined IWS Operation: 
1/22/2009(2) Both 19.3 1,426 46,516 100 6 94 0.02 48.7 1.392 2,138.3 
2/13/2009 Both 21.1 1,448 47,184 89 10 79 0.02 49.1 1.522 2,170.4 
3/26/2009 Both 23.2 1,489 48,554 100 8 93 0.03 50.2 1.673 2,209.2 
4/30/2009 Both 27.5 1,521 49,821 90 5 86 0.03 51.1 1.983 2,263.7 
6/2/2009 Both 26.3 1,553 51,033 74 3 71 0.02 51.8 1.896 2,313.6 
7/1/2009 Both 25.1 1,583 52,117 86 2 84 0.03 52.6 1.81 2,359.0 
8/6/2009 Both 25.7 1,619 53,450 91 7 85 0.03 53.5 1.853 2,406.7 
8/26/2009 Both 25.1 1,639 54,172 114 4 110 0.03 54.2 1.81 2,452.8 
9/14/2009 Both 24.7 1,657 54,813 98 4 95 0.03 54.7 1.781 2,496.1 
10/21/2009 Both 25.6 1,694 56,177 75 2 73 0.02 55.5 1.846 2,543.3 
11/20/2009 Both 27.2 1,724 57,352 85 3 83 0.03 55.5 1.961 2,596.7 
12/17/2009 Both 27.9 1,751 58,436 77 3 74 0.02 56.2 2.011 2,652.8 

For the period of January 2009 through December 2009: 
Avg. Removal Efficiency: 95% 

Avg. Pumping Rate: 24.9 gpm 
Avg. Mass Removal Rate: 0.02 lbs/day 

Total Mass Removed: 7.5 lbs 
Volume of Groundwater Treated: 12,893 1,000 gallons 

Notes: 

VOCs in water were determined by analysis with EPA method 8260C.
 

Dissolved oxygen mass transfer is based on an average IWS well influent DO of 4 mg/L and an effluent DO of 10 mg/L.
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Area of Contamination 50
 
Comparison of Toxicity Values Used in the HHRA to Current Values
 

Constituent of Concern 

CSFo RfDo Unit Risk 
(mg/kg/day)-1 

(mg/kg/day) (ug/m3)-1 

Toxicity Values Used in HHRA 
RC 

(ug/m3) 
CSFo 

(mg/kg/day)-1 
RfDo Unit Risk 

(mg/kg/day) (ug/m3)-1 

Current Values 
RC 

(ug/m3) 

Benzene 2.90E-02 3.00E-03 8.30E-06 6.00E+00 5.50E-02 i 4.00E-03 i 7.80E-03 i 3.00E-01 i 

Chloroform 6.10E-03 1.00E-02 2.30E-05 3.00E-01 3.10E-02 c -- -- 9.20E+01 a 

1,1-Dichloroethene 6.00E-01 9.00E-03 5.00E-05 NR ND 5.00E-02 i ND 2.00E+02 i 

1,2-Dichloroethylene (total) NR 9.00E-03 NR NR -- -- -- --

cis -1,2-Dichloroethylene NR 1.00E-02 NR NR -- -- -- --

Dichloromethane 7.50E-03 6.00E-02 4.70E-07 3.00E+03 -- -- -- 1.00E+03 a 

1,2-Dichloropropane 6.80E-02 ND NR 4.00E+00 3.60E-02 c 9.00E-02 a 1.00E-05 c 4.30E+00 i 

Tetrachloroethylene 5.20E-02 1.00E-02 5.90E-06 4.90E+02 5.40E-01 c -- -- 2.70E+02 

Trichloroethylene 1.10E-02 6.00E-03 2.00E-06 NR 5.90E-03 c NA -- --

Vinyl Chloride 1.90E+00 ND 8.40E-05 NR 7.20E-01 i 3.00E-03 i 4.40E-06 i 1.00E+02 i 

Xylenes NR 2.00E-01 NR NR -- -- -- 1.00E+02 i 

Iron NR NA NV NV -- 7.00E-01 p -- --

Manganese NR 2.40E-02 NV NV -- -- -- 5.00E-02 i 

Nitrate, Nitrite NR 1.00E-01 NV NV -- -- -- --

NV - not volatile 

NR - not reported in original risk assessment 

ND - not determined 

-- indicates no change to the toxicity value 

a - ATSDR 

c - Cal EPA 

i - USEPA IRIS 

p - PPRTV Appendix 
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TABLE 6 
Synopsis of Federal and State ARARs for Remedial Alternative 6 


AOC 50, Devens, Massachusetts 


ARAR 
TYPE 

Federal 
Chemical 

MEDIUM 

Groundwater 

REQUIREMENT 

Sale Drinking Water Act, 
National Primary Drinking 
Water Regulations, 
Maximum Contaminant 
Levels [40 CFR Parts 141.11 
- 141.16 and 141.50
141.53] 

STATUS 

Relevant and 
Appropriate 

SYNOPSIS I 

The National Primary Drinking Water Regulations (NPDWR) 
establish maximum contaminant Levels (MCLs) and 
Maximum Contaminant Level Goals (MCLGs) for several 
common organic and inorganic contaminants. MCLs specify 
the maximum permissible concentrations of contaminants in 
public drinking-water supplies. MCLs are federally 
enforceable standards based in part on the availability and 
cost of treatment techniques. 

ACTION TO BE TAKEN TO ATTAIN 
REQUIREMENT 

The MCLs for the chemicals of concern (COCs) will 
be met through active remediation of groundwater in 
selectcd areas of the plumes. 

MCLGs specify the maximum concentration at which no 
known or anticipated adverse effect on humans will occur. 

MCLGs are non-enforceable health-based goals that are 
always set equal to or lower than MCLs. 

Chemical Surface Water Clean Water Act, Ambient 
Water Quality Criteria, 33 
USC 1314,40 CFR 
131.36(b)(l), 63 Fed. Reg. 
68359 

To be considered National recommended criteria for surface water quality 
establishes numerous criteria for constituents 

Ambient water quality criteria were evaluated during 
the assessment of potential ecological risks and the 
development of preliminary remediation goals for 
AOC50 

g:/o..Jlrojc:ctl'ifort t11!\'cnslAocsn"epoII!l/FSIARCADI~linnllin!l1 FS tnblcstTnblc 6 xis 



-------------------------------------------.~------------ -_._-_.__._--_.. 

TABLE 6 

Synopsis of Federal and State ARARs for Remedial Alternative 6 


AOC 50, Devens, Massachusetts 


ARAR 
TYPE 

State 
Chemical 

MEDIUM 

Groundwater 

REQUIREMENT 

Massachusetts Groundwater 
Qual ity Standards [314 
CMR 6.00] 

STATUS 

Applicable 

SYNOPSIS 

Massachusetts Groundwater Quality Standards designate and 
assign uses for which groundwaters of the Commonwealth 
shall be maintained and protected and set forth water-quality 
criteria necessary to maintain the designated uses. 
Groundwater at Devens RFTA is classified GW-\. 
Groundwaters assigned to this class are fresh ground waters 
designated as a source of potable water supply. 

ACTION TO BE TAKEN TO ATTAIN 
REQUIREMENT 

314 CMR 6.00 will be met by achieving MMCLs fOI 
COCs. The MMCLs for COCs will be met through 
active remediation of groundwater plume. 
Groundwater monitoring will be performed to 
measure ehanges in COe. State groundwater qualit) 
standards that are more stringent that Federal MCLs 
will be used as remediation goals. 

Chemical Groundwater Massachusetts Drinking 
Water Standards and 
Guidelines [310 CMR 
22.00] 

Relevant and 
Appropriate 

The Massachusetts Drinking Water Standards and Guidelines 
list Massachusetts Maximum Contaminant Level (MMCLs), 
which apply to water delivered to any user of a public water-
supply system as defined in 310 CMR 22.00. 

Devens groundwater is classified GW-I and is 
designated as a source of potable water supply. 
State MCLs that are more stringent than Federal 
MCLs will be used as remediation goals. 

State 
Chemical Surface water Massachusetts Surface 

Water Quality Standards 
[314 CMR 4.00] 

Relevant and 
Appropriate 

The Massachusetts Surface Water Quality Standards list 
Massachusetts surface water standards, which apply to 
discharge to the waters ofthe Commonwealth from any 
source. These standards: designate the most sensitive uses 

for which the various waters of the Commonwealth shall be 
enhanced, maintained and protected; prescribe the minimum 
water quality criteria required to sustain the designated uses; 
and contain regulations necessary to achieve the designated 
uses and maintain existing water quality. 

Massachusetts Surface Water Quality Standards 
were considered during the assessment of acceptable 
risk levels and the development of preliminary 
remediation goals for AOC 50. 
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TABLE 6 

Synopsis of Federal and State ARARs for Remedial Altemative 6 


AOC 50, Devens, Massachusetts 


ARAR 
TYPE MEDIUM REQUIREMENT STATUS SYNOPSIS 

ACTION TO BE TAKEN TO ATTAIN 
REQUIREMENT 

Federal 
Location Groundwater Floodplain Management 

Executive Order No. 11988 
[40 CFR Part 6, App. A] 

Applicable, if 
remedial actions 
are performed 
within floodplain 

Requires federal agencies to evaluate potential adverse 
effects associated with direct and indirect development of a 
floodplain. Alternatives that involve modification/ 
construction within a floodplain may not be selected unless a 
determination is made that no practicable alternative exists. 
If no practicable alternative exists, potential harm must be 
minimized and action taken to restore and preserve the 

natural and beneficial values of the floodplain. 

Monitoring wells may be constructed in the 
floodplain. All construction in the floodplain will 
be conducted in a manner that minimizes harm and 
preserves and restores the natural and beneficial 
values ofthe floodplain. Appropriate federal 
agencies will be contacted and allowed to review the 
proposed work plan for the remedial action prior to 

implementation of the action. 

Federal 
Location Wetlands Protection of Wetland 

Executive Order I 1990 [40 
CFR 6, Appendix A] 

Applicable, if 
remedial actions 
are performed 
within wetlands 

Requires federal agencies to minimize the destruction, loss, 
or degradation of wetlands, and to preserve and enhance 
natural and beneficial values of wetlands. If remediation is 
required within the wetland areas, and no practical alternative 
exists, potential harm must be minimized and action taken to 
restore natural and beneficial values. 

Monitoring wells may be constructed in the 
wetlands. Construction will be performed in a 
manner that minimizes adverse effects on wetlands, 
to the extent practicable. 

Location Wetlands Clean Water Act, Dredge or 
Fill Requirements Section 

404 [33 CRF Part 230; 40 
CRF Part 230] 

Applicable if 
remedial actions 
are performed in 
U.S. water or 
within a 
floodplain 

Section 404 of the CWA regulates the discharge of dredged 
or fill materials to U.S. waters, including wetlands. Filling 

wetlands would be considered a discharge offill materials. 

Any construction will bc performed to minimize 
adverse effects on aquatic ecosystem. 
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TABLE 6 

Synopsis of Federal and State ARARs fo,' Remedial Alternative 6 


AOC 50, Devens, Massachusetts 


ARAR 
TYPE MEDIUM REQUIREMENT STATUS SYNOPSIS 

ACTION TO BE TAKEN TO ATTAIN 
REQUIREMENT 

Federal (cont.) 
Location Surface water, 

Endangered 
species, 
Migratory 
species 

Fish and Wildlife 
Coordination Act [16 USC 
661 et seq.; 40 CFR Part 
302] 

Applicable Requires that the US Fish and Wildlife Service (USFWS) and 
National Marine Fisheries Service be consulted in the 
alteration ora body of water, such as irinstallation of 
monitoring wells in a wetland and/or discharge of pollutants 
into a wetland will occur as a result of off-site remedial 
activities. Requires consultation with state agencies to devise 
measures to prevent, mitigate, or compensate for project-
related losses to fish and wildlife. 

Construction will be performed in a manner that 
minimizes adverse effects on wildlife resources and 
habitat. Measures will be developed to prevent or 
mitigate project-related impacts to habitat and 
wildlife. The USFWS, acting as a review agency for 
the USEPA, will be kept informed of proposed 
remedial actions. 

State 
Location Groundwater 

I 

Massachusetts Wetland 

Protection Act [310 CMR 
10.00] 

Relevant and 

Appropriate 

These regulations include standards on dredging, filling, 
altering, or polluting inland wetlands and protected areas 
(defined as area within the riverfront area or the 100-year 
floodplain). A Notice of Intent (NOI) must be filed with the 
municipal conservation commission and a Final Order of 
Conditions obtained before proceeding with the activity. A 
Determination of Applicability or NO! must be filed for 
activities such as excavation within a I ~O-foot buffer zone. 
The regulations specifically prohibit loss of over 5,000 
square feet or bordering vegetated wetlands. Loss may be 

permitted with replication orany lost area within two 

growing seasons. 

Any proposed remedial actions within riverfront 

area (defined as the river's mean annual high-water 
line measured horizontally outward from the river 
and a parallel line located 200 feet away), wetlands, 
or the I ~O-foot buffer will be developed and 
evaluated to minimize adverse effects on wetlands 
and to attain compliance with the substantive 
requirements of these regulations. 
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TABLE 6 
Synopsis of Federal and State ARARs for Remedial Altemative 6 


AOC 50, Devens, Massachusetts 


ARAR 
TYPE 

Federal 
Action 

Action 

Federal 
Action 

Action 

MEDIUM 

Groundwater 
Injection 

Investigation 
derived waste 

Hazardous 
Waste 

Hazardous 
Waste 

REQUIREMENT 

Safe Drinking Water Act 
(SDWA) Regulations, 
Underground Injection 
Control Program (40 CFR 
Parts 144, 146,147, and 
1000) 

US EPA OSWER 
Publication 9345.303FS, 
January 1992 

RCRA Regulations. 
Identification and Listing of 
Hazardous Waste (40 CFR 
Par(261) 

Standards Applicable to 
Generators of Hazardous 
Waste (RCRA 40 CFR 262) 

STATUS SYNOPSIS 

Relevant and These regulations outline minimum program and 

Appropriate performance standards for underground injection programs. 

To be considered Management of IDW must ensure protection of human health 
and the environment. 

Applicable Defines listed and characteristic hazardous wastes subject to 
RCRA. These regulations would apply when determining 
whether or not waste on site is hazardous either by being 
listed or exhibiting a hazardous characteristic as described in 

the regulations. 

Applicable These regulations establish standards for generators of 
hazardous waste. RCRA Subtitle C established standards 
applicable to treatment, storage, and disposal of hazardous 
waste and closure of hazardous waste facilities. 

ACTION TO BE TAKEN TO ATTAIN 
REQUIREMENT 

The regulation applies and would be complied with 
because the alternative includes injection into the 
aquifer. 

lOW produced from remedial activities will be 
managed in compliance with this guidance. 

Groundwater treatment residues will be evaluated 
against the criteria and definitions of hazardous 
waste. The criteria and definition of hazardous 

waste refers to those wastes suqject to regulations as 
hazardous wastcs under 40 CFR parts 124 and 264. 
lOW produced during remedial activities will be 
managed in accordance with these regulations. 

Treatment residues will be tested to determine 
whether they contain characteristic hazardous waste. 
Ifso, management of the hazardous waste would 
comply with substantive requirements of these 
regulations. 
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TABLE 6 

Synopsis of Federal and State ARARs for Remedial Alternative 6 


AOC 50, Devens, Massachusetts 


ARAR 
TYPE MEDIUM REQUIREMENT STATUS SYNOPSIS 

ACTION TO BE TAKEN TO ATTAIN 
REQUIREMENT 

State 
Action Hazardous 

Waste 
Massachusetts Hazardous 
Waste Management Rules; 
3 \ 0 CMR 30.000 

Relevant and 
Appropriate 

This requirement sets standards for generators of hazardous 
waste that address (\) accumulating waste, (2) preparing 
hazardous waste for shipment, and (3) preparing the uniform 
hazardous waste manifest. Massachusetts specifies 
requirements for very small quantity generators, as well as 
small and large quantity generators. 

If RCRA-characteristic hazardous wastes are 
generated, the material will be managed in 
accordance with these requirements. 

Notes: 

ARARs = Applicable, Relevant and Appropriate Regulations 

CERCLA = Comprehensive Environmental Response, 


Compensation, and Liability Act 
CFR = Code of Federal Regulations 
CMR = Code of Massachusetts Regulations 
COC= Chemical of Concern 
CWA = Clean Water Act 
IDW = Investigation derived waste 
MCL = Maximum Contaminant Level 
MCLG = Maximum Contaminant Level Goal 

MMCL = Massachusetts Maximum Contaminant Level 
Nor = Notice ofIntent 
NPDWR = National Primary Drinking Water Regulations 
NSDWR = National Secondary Drinking Water Regulations 
OSWER = Office of Solid Waste and Emergency Response 
RCRA = Resource Conservation and Recovery Act 
RFTA=Reserves Forces Training Area 
SDWA = Safe Drinking Water Act 
SMCL = Secondary Maximum Contaminant Level 
USEPA = U.S. Environmental Protection Agency 
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HGL—2010 Five Year Review Report, AOC 50 —Former Fort Devens Army Installation —Devens  Massachusetts , 

November 2009 
Looking South East at the Area 1 ERD injection well transect, 

located along Fitchburg Road/Route 2A. 

November 2009 
Looking West at the Area 1 ERD injection well transect, 

located along Fitchburg Road/Route 2A. 
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HGL—2010 Five Year Review Report, AOC 50 —Former Fort Devens Army Installation —Devens  Massachusetts , 

June 2009 
Looking South at the Area 2 ERD injection well transect, 

located within Army’s fenced RTS Maintenance Yard. 

November 2009 
Looking North at the Area 3 ERD injection well transect, 

located along the Moore AAF building. 
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HGL—2010 Five Year Review Report, AOC 50 —Former Fort Devens Army Installation —Devens, Massachusetts 

April 2010 
Looking South East at the Area 4 ERD injection well transect, 

located along the decommissioned air strip. 

April 2010 
Looking South West at the Area 5 ERD injection well transect, 

located North East of IWS System Enclosure. 

X:/AE10/Ft_Devens/2010_5-Year_Review_AOC50/ 
photolog3.cdr 
06/02/10 PD 

AOC 50 
Photograph Log 

2005-2009 

Page 3 of 6 



  

HGL—2010 Five Year Review Report, AOC 50 —Former Fort Devens Army Installation —Devens, Massachusetts 

April 2010 
Looking South toward fenced enclosured of IWS System. 

April 2010 
Looking South along pathway which leads to IWS System. 
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HGL—2010 Five Year Review Report, AOC 50 —Former Fort Devens Army Installation —Devens, Massachusetts 

April 2010 
Looking West at the IWS System Equipment Shed & associated Transformer. 

April 2010 
Looking South at IWS System #1. 
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HGL—2010 Five Year Review Report, AOC 50 —Former Fort Devens Army Installation —Devens, Massachusetts 

April 2010 
Looking West at the IWS System #2. 

April 2010 
Looking West along the Nashua, down gradient from the IWS System. 
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COMMUNITY PARTICIPATION
 



 

  PUBLIC NOTICES
 



Ad Number 2000338572 
ID: Public Comment Period 
Class: LEGAL 
Begin Date: 5116/2010 
End Date: 5/16/2010 

HYDROGEOLOGIC INC. 
313 NORTHWAY 10 EXEC PARK 
BALLSTON LAKE, NY 12019 

To place an ad: 617-929-1500 

mItt ~o$tOn <!5lobe 

CERTIFIED 

Below is your advertisement from THE BOSTON GLOBE, beginning 511612010 and 
ending 5/16/2010, appearing 1 time(s) in Classification, LEGAL. 

Thank you! 
Boston Globe Advertising 
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the
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the
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popular
 your
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added
“easy”

skateboarding
franchise.
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albeit
unremarkable
—
 Even
offline,
the
city
is
a
 series
palatable
to
a
wider

upgrades
on
last
year’s
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the
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the
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Growing
food
in
pots
can
be
easier
than
planting


By Dean Fosdick tainer
gardening.
 “I’ve
been
able
to
harvest
 Cucumbers,
coleus
and
bego for
drainage.
Having
too
 of
the
project
won’t
be
over
For the Associated Press “It’s
so
easy
to
put
a
 as
many
as
236
small
spicy
 nias
are
eyecatching
when
 much
water
in
the
soil
is
 whelming,
Masabni
said.
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Other
 almost
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probablyTwo
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 too
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whole
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 plants
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successful
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for
growing
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life
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garden
 crowded.”
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Crawford
said.
“In
many
 with
clay
pots
and
plastic
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ford,
a
landscape
architect
 space
is
lacking.
Containers
 Mixing
flowers
with
orna of
my
containers,
with
flow pots,”
said
Joseph
Masabni,
 “There’s
no
digging


ers
that
lived
much
longer
 an
assistant
professor
and
 required,”
Masabni
said.from
Canton,
Ga.,
who
has
 can
deliver
the
goods
and
in
 mental
vegetables
makes

than
the
vegetables,
I
simply
 extension
horticulturist
with
 “Just
tip
the
pots
over
andwritten
four
books
about
con remarkably
large
quantities.
 good
container
sense.

cut
the
dead
vegetable
 Texas
A&M
University.
“If
 gather
up
the
crop.”

branches
off
and
left
the

flowers
to
fill
in
the
remain
ing
space,”
she
wrote
in
her

latest
book,
“Easy
Container

Combos;
Vegetables
and

Flowers”
(Color
Garden
Pub
lishing,
2010).


Most
any
kind
of
con
tainer
will
serve,
provided
it

has
the
necessary
openings


you
live
in
a
hot
area,
I
don’t

recommend
black
or
dark

containers.
They
can
over
heat
plants.
I
prefer
clay

because
it
breathes
if
it
isn’t

coated.
(Plant)
roots
are

never
starved
for
oxygen.”


Vegetable
gardening
in

containers
is
also
a
good
way

to
involve
children.
The
size


❑
On
the
Net:

For
more
about
growing


vegetables
in
containers,
see

this
University
of
Arizona

Cooperative
Extension
fact

sheet:

http://ag.arizona.edu/pubs/g

arden/mg/vegetable/con
tainer.html


PUBLIC COMMENT PERIOD 
OPEN FOR 

FIVE-YEAR REVIEW 
FORMER FORT DEVENS SUPERFUND SITE 

DEVENS, MASSACHUSETTS 

The
U.S.
Army
Corps
of
Engineers
(USACE)
is
announcing
the
start
of
a
Five-Year
Review
for
the
former

Fort
Devens
Federal
Superfund
Site,
Devens,
MA.
 The
purpose
of
a
Five-Year
Review
is
to
evaluate
whether

the
cleanup
methods
put
in
place
at
the
site
are
working
as
designed
and
continue
to
remain
protective
of

human
health
and
the
environment.


USACE
invites
the
local
community
to
take
part
in
the
review
process
by
participating
in
a
community

interview;
attending
a
Restoration
Advisory
Board
(RAB)
meeting;
or
submitting
comments
directly
to
the

Department
of
the
Army.

If
you
are
interested
in
being
interviewed,
please
call
1-800-836-8134
anytime
from

May
17,
2010
through
July
2,
2010.
 Or,
you
can
attend
a
RAB
meeting
on
June
24,
2010
at
Devens

Commerce
Center,
MassDevelopment
Offices,
33
Andrews
Parkway,
Devens,
MA
01434.

USACE
will
be
at

the
meeting
to
answer
any
questions
or
concerns
as
well
as
accept
comments
from
the
public.
 To
submit

written
comments,
please
use
the
address
below.



BACKGROUND


Camp Devens was established in 1917 as a temporary training area for soldiers during World War I.  In 1932, the site was 
named Fort Devens and made a permanent installation with the primary mission of commanding, training, and providing 
logistical support for non-divisional troop units. After closure in 1996, portions of the property were retained by the Army 
for reserve forces training, while the remaining sections were transferred to new owners for reuse and redevelopment. The 
facility is located in the towns of Devens, Ayer, Shirley, Lancaster, and Harvard. 

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Devens was placed 
on the National Priorities List (NPL) on December 21, 1989, because of environmental contamination at several locations. 
The contamination at the former Fort Devens site is associated with historic underground storage tanks/fuel depots and 
contaminated soils containing petroleum products and chemicals. The principal threats to human health and the 
environment are primarily groundwater, soil, and sediment contamination.  Since its placement on the NPL, long term 
monitoring and remediation activities have taken place at the contaminated sites, which have proved to be successful. 

More detailed information on this site can be found on the U.S. Environmental Protection Agency (EPA) web page at: 
http://www.epa.gov/ne/superfund/sites/devens/ 

To
submit
comments
and
questions
regarding
the
Five-Year
Review
process
or
site
clean-up,
please
contact:

Robert
J
Simeone

Department
of
the
Army

Base
Realignment
and
Closure
Division

U.S.
Army
Garrison
Fort
Devens


30
Quebec
Street,
Unit
100


Devens,
MA
01434-4479


Office:
978-796-2205


Email:
robert.j.simeone@us.army.mil



NEW
YORK
(AP)
—

Sarah
Palin’s
new
book
has
a

title,
America By Heart: 
Reflections on Family, Faith 
and Flag,
and
a
release
date,

Nov.
23,
publisher
Harper
Collins
announced
Tuesday.


The
Alaska
exgovernor

and
former
GOP
vice
presi
dential
candidate,
whose

memoir
Going Rogue has

sold
more
than
2
million

copies,
has
been
working
on

a
tribute
to
American
values.


It
will
include
“selections

from
classic
and
contempo
rary
readings
that
have

moved
her,”
according
to

HarperCollins,
along
with

“the
nation’s
founding
docu
ments
to
great
speeches,
ser
mons,
letters,
literature
and

poetry,
biography,
and
even

some
of
her
favorite
songs

and
movies.”


The
book
is
inspired
not

only
by
her
“strong
belief
in

the
importance
of
family,

faith,
and
patriotism,”
but
by


New
Palin
book
due
out
Nov.
23


some
of
the
people
she
met

last
year
while
promoting

Going Rogue.
Palin
skipped

major
cities
such
as
Seattle

and
Los
Angeles,
traditional

stops
on
most
author
tours,

and
instead
focused
on

smaller
communities
more

receptive
to
her
conservative

message.


“The
book
will
also

include
portraits
of
some
of

the
extraordinary
men
and

women
she
admires
and
who

embody
her
deep
love
of

country,
her
strong
rooted
ness
in
faith,
and
her
pro
found
love
and
appreciation

of
family,”
the
statement

from
HarperCollins
reads.


HarperCollins
spokes
woman
Tina
Andreadis
said

Palin
will
likely
tour
for

America By Heart,
but
added

that
details
were
still
being

arranged.
The
book
will
have

a
first
printing
of
1
million

copies
—
the
initial
run
for

Going Rogue was
1.5
million


—
and
a
list
price
of
$25.99.

As
with
Going Rogue,


Palin
will
have
a
collabora
tor,
but
there
are
“no

specifics
to
announce
yet,”

Andreadis
said.
Conserva
tive
author
Lynn
Vincent

worked
with
Palin
on
her

memoir.


While
the
ebook
for

Going Rogue came
out
sev
eral
weeks
after
the
hard
cover,
the
digital
edition
for

“America
By
Heart”
will
be

available
at
the
same
time.


Before
the
release
last

month
of
Apple’s
iPad,

HarperCollins
and
other

publishers
had
worried
that

the
$9.99
charged
for
best
sellers
on
Amazon.com’s
Kin
dle
reader
was
too
low
and

would
hurt
hardcover
sales.

Publishers
have
more
control

over
pricing
under
the
sales

model
negotiated
with
Apple,

with
some
ebooks
costing

$12.99
to
$14.99
when
first

released.


mailto:robert.j.simeone@us.army.mil
http://www.epa.gov/ne/superfund/sites/devens
http://ag.arizona.edu/pubs/g
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CALENDAR 
SATURDAY, MAY 22 

UCC Car Wash: Overdue for a 
wash? Stop by the benefit car wash 
from 10 a.m. to 2 p.m. at Union 
Congregational Church, 218 Main 
St. in Groton (across from Filho’s 
Cucina). Donate any amount to 
help send teens on their mission 
trip to assist the needy in Scranton, 
PA, this summer. 

The Screening Room at Gro
ton Grange presents — “The 
Class”: 7:30 p.m. One showing 
only. In an inventive adaptation of 
his novel about his experiences 
working in some of the roughest 
neighborhoods in Paris, Francois 
Begaudeau stars as a replica of 
himself — a passionate French 
teacher who presides over a 
classroom of diverse young 
minds. Not your standard drama 
or documentary but something in 
between, this Oscarnominated 
film used three cameras during a 
largely improvisational shoot and 
features real students rather than 
actors. Rated PG13, free admis
sion. Donations appreciated! Gro
ton Grange is located at 80 
Champney St., Groton. Call 978
4483418 for further information. 

This is the last film in this sea
son’s Screening Room series of 
art house films shown in an inti
mate setting on the big screen. 
We hope to see you next year! 
The Screening Room is made 
possible by a grant from the Gro
ton Cultural Council. 

SUNDAY, MAY 23 
Democrats meet: 2 p.m. The 

May meeting of the Democratic 
Town Committee will be  at Legion 
Hall on Hollis Street. Guest will be 
Chris Doherty, candidate for State 
Senate in the First Middlesex Dis
trict. Governor Patrick will be 
speaking at the Boxboro Holiday 
Inn at 4:30 p.m. People will be car
pooling from Legion Hall. For more 
information contact the chair, Jen
nifer Mieth, at 
GrotonDTC@gmail.com or on the 
web at www.grotondemocrats.org. 

MONDAY, MAY 24 
“Talk with Tom”: 10:30 a.m. 

Tom Hartnett’s guest for the next 
meeting of the Friends of Groton 
Elders’ monthly discussion group 
will be Michelle Collette, Groton’s 
land use director. The group will 
meet at the Groton Senior Center. 
The topic will be planning future 
land use in Groton for an updated 
Town Master Plan covering the 
years 2010 to 2020 and beyond. 
Will the town be able to sustain its 
rural aspect? Will it have less or 
more land for farming? Will public 
transportation be available for 
reaching different parts of town, as 
well as covering longer distances? 

How large will the population be? 
This meeting is free and open to 
all. Please come and talk with Plan
ner Collette about these questions 
and many others that may arise. 

Economic Development 
Committee: 5 p.m., Town Hall 
first floor meeting room 

Cemetery Commission: 
5:30 p.m. ., Legion Hall 

Board of Selectmen: 7 p.m., 
Town Hall first floor meeting room 

Comprehensive Master Plan 
Open Spaces: 7:30 p.m., Town 
Hall small conference room 

Comprehensive Master Plan 
Sustainablilty Committee: 7:30 
p.m., Town Hall lunch room 

Comprehensive Master Plan 
Land Use Advisory: 7:30 p.m., 
Town Hall second floor meeting 
room 

TUESDAY, MAY 25 
Veterans Services Officer: 6 to 9 

p.m., Legion Hall, 75 Hollis St., first floor 
Carrying On: 79 p.m. Please see 

below for details. 
“The Woman Who Fell From 

The Sky”: 7 p.m. Jennifer Steil, for
merly of Groton, will discuss her 
memoir, “The Woman Who Fell 
From the Sky: An American Journal
ist’s Adventures in the Oldest City 
in the World,” at the Groton Public 
Library. Steil has written a fascinat
ing memoir of her experiences in 
Sana’a, the capitol city of Yemen, 
where she worked for a year as the 
editor of the Yemen Observer, and 
discovered a surprising romance. 

Steil was born and raised in 
Groton where she attended 
Lawrence Academy. She went on 
to earn an MS in journalism from 
Columbia’s Graduate School of 

Journalism and an 
MFA in creative writ
ing from Sarah 
Lawrence College. 
She spent a year as 
editor of the Yemen 
Observer, a twice

weekly Englishlanguage newspa
per published in Sana’a, Yemen. 

Before moving to Yemen in 
2006, Steil was a senior editor at 
The Week, which she helped to 
launch in 2001. She has also 
worked as an editor at Playgirl 
magazine and at Folio. Her work 
has appeared in Time, Life, Good 
Housekeeping, and Woman’s 
Day. She lives in Sana’a, Yemen, 
with her fiancé, Tim Torlot, the 
British Ambassador to Yemen. 

Her publisher, Random House, 
says: “Jennifer gives readers a 
fresh, indepth, and often surpris
ing look at the Arab mindset and 
the role of the media in the Muslim 
culture. She takes readers into the 
seldom seen everyday life in a con
servative Muslim country and illu
minates the challenges of living in 
such a place as a Westerner and 

as a woman.” 
The program is free and open 

to all. Copies of Steil’s book will 
be available for sale and signing. 
Registration is requested, but not 
required. To register, visit 
gpl.org/Calendar or call the 
library at 9784488000. 

Economic Development 
Committee: 5:30 p.m., Town 
Hall first floor meeting room 

Groton Community Founda
tion: 5:30 p.m., Legion Hall 

Sustainablilty Committee: 7 
p.m., Nashua River Watershed 
Building 

Conservation Commission: 
7 p.m., Town Hall second floor 
meeting room 

Water Commission: 7:30 
p.m., Town Hall lunch room 

WEDNESDAY, MAY 26 
Well adult clinic: 11:30 a.m. 

to 1 p.m. Nashoba Associated 
Boards of Health, in conjunction 
with the Groton Board of Health, 
announces that announces that a 
well adult clinic will be held at the 
Senior Center, 163 West Main St., 
Groton. Drop in for Blood Pres
sure, Pulse Screening and Diet 
Teaching. No appointment is nec
essary. For further information, 
please contact Nashoba Nursing 
Service & Hospice at 978425
6675 or 18006983307 or visit 
us at www.nashoba.org. 

Debtors Anonymous: Wednes
days 6:45  8:15 p.m. at First 
Parish Church of Groton, 1 Powder
house Road; Route 40 and Route 
119. Meeting is in the Parish 
House, beside church, on second 
floor. The first half hour of meeting 
is quiet time to work on numbers. 
No dues or fees. Everyone wel
come! Outreach number is 617
7281426, http://www.debtor
sanonymous.org. 

Board of Assessors: 7 p.m., 
Town Hall small conference room 

Great Pond Advisory: 715 
p.m., Town Hall first floor meet
ing room 

Board of Appeals: 7:30 
p.m., Town Hall second floor 
meeting room 

THURSDAY, MAY 27 
Meet New Superintendent at 

GDEF Grants Celebration: Please 
help welcome new GDRSD Super
intendent Joseph Mastrocola as 
the Groton Dunstable Education 
Foundation hosts its Annual Grants 
Celebration from 3:305 p.m. at 
the Middle School North Library. 
This annual event honors the inno
vative teachers and staff members 
who have been awarded 20 differ
ent grants by GDEF this school 
year, totaling $27,451, and offers 
a chance to learn about these 
exciting opportunities for enhanc
ing curriculum for district students. 
The celebration begins at 3:30 
p.m. with a reception and refresh
ments. Children are also welcome. 
Grant awards will be presented at 
approximately 4:15 p.m., along 
with a special presentation to retir
ing superintendent Alan Genovese. 
For more information on GDEF, 
please visit www.gdefinc.org. 

An Evening of Science: 79 
p.m. Please see below for details. 

FRIDAY, MAY 28 
Free Dinner, Live Music, and 

Good Company: All are welcome to 

the next Groton Community Dinner 
held at First Parish Church, located 
at the intersection of Route 40 and 
Route 119 in Groton. Dinner is 
served continuously from 5:457 
p.m. Come for live music, delicious 
food, and good company. The 
menu includes salad with home
made dressing, Tuscan herbed 
chicken (or soy) with white beans, 
fresh asparagus, bread or rolls & 
butter, and rhubarb apple crisp. 
The dinner will be hosted by Groton 
Local and Christian Union Church. 
For more information, visit 
www.grotoncommunitydinners.org 
or call 9784480116. 

BRIEFS 
Coming: Wednesday, June 9 

at 1 p.m.: “Educating Rita” by 
Willy Russell 

At the Senior Center: An Eng
lish professor with more interest in 
liquor than in literature.. a young 
hairdresser eager to cut her ties to 
the working class... This is the 
classic tale of a Cockney girl who 
looks for culture and finds herself 
along the way. Actor Richard Clark 
uses wit, wisdom and humor 
mixed with poignant human drama 
to create engaging entertainment. 
There is class warfare in the class
room as an ugly duckling becomes 
a swan. Dianne Giammarrco joins 
Richard Clark as his acting partner 
in this great performance. To 
reserve your space call 978448
1170. Lunch will be provided for a 
$2 donation. This program is sup
ported in part by a grant from Gro
ton Cultural Council. 

Well adult clinic 
Nashoba Associated Boards of 

Health, in conjunction with the Gro
ton Board of Health, announces 
that announces that a Well Adult 
Clinic will be held on Thursday, 
June 10, from 11:30 a.m. to 1 
p.m. at the Senior Center, 163 
West Main St., Groton. Drop in for 
Blood Pressure, Pulse Screening 
and Diet Teaching. No appointment 
is necessary. For further informa
tion, please contact Nashoba Nurs
ing Service & Hospice at 978/425
6675 or 18006983307 or visit 
us at www.nashoba.org. 

Friends of Groton Elders 
sponsor trip to Tanglewood 

The Friends of Groton Elders, 
Inc. are sponsoring a day trip to 
Tanglewood on Sunday, July 18, 
for a matinee performance of the 
Boston Pops with Conductor Keith 
Lockhart. The bus will leave from 
Buckingham Bus Co. on Station 
Avenue in Groton at 10 a.m. There 
will be a short snack/rest stop 
prior to our arrival at Tanglewood. 
The concert is at 2:30 p.m. in the 
Koussevitsky Shed. Special guest 
artist will Arlo Guthrie. Actor Alec 
Baldwin will narrate “The Dream 
Lives On: A Portrait of the 
Kennedy Brothers” written by 
Composer Peter Boyer and Tony 
Award winner lyricist Lynn Ahrens. 

A grant from the Groton 
Trust Funds’ Lecture Fund 
toward the cost of reserved 
seating makes this a special 
opportunity for seniors. 

Following the concert the group 
will have dinner at Michaels of 
Stockbridge. The approximate time 
back in Groton will be 9:30 p.m. 
The of the trip is $69 and includes 
bus transportation, concert ticket, 
dinner and driver’s gratuity. Dinner 
entree choices will be, 1) Baked 
stuffed chicken with bread stuff
ing, or 2) Baked Boston Scrod with 
seasoned bread crumb topping. 

To reserve your place sign the 
signup sheet at the Senior Center 

or call the center at 978448
1170. For questions call Jean 
Temple at 9784485413 or 
Corinne Moyle at 9784485014. 

‘What I want my words to 
do to you’ 

There will be a screening of the 
PBS movie “What I want my words 
to do to you” on Friday, June 11 at 
7 p.m., in the First Parish Church 
of Groton vestry (corner of Rts. 
119 and 40), sponsored by the 
Prison Ministry Team, Our Prison 
Neighbors, and the Alternatives to 
Violence Project in Massachusetts 
(AVP/MA). Admission is free. 
Refreshments will be served. 

“What I want my words to do 
to you” offers an unprecedented 
look into the minds and hearts of 
the women inmates of New York’s 
Bedford Hills Correctional Facility. 
The film goes inside a writing 
workshop led by playwright Eve 
Ensler, consisting of 15 women, 
who have committed violent 
crimes. They attempt to answer 
the question, “If you have commit
ted a violent crime, is it possible 
to redeem yourself?” 

Through a series of exercises 
and discussions, the women, 
including former Weather Under
ground members Kathy Boudin and 
Judith Clark, delve into and expose 
their most terrifying realities as 
they grapple with the nature of their 
crimes and their own culpability. 
The film culminates in an emotion
ally charged prison performance of 
the women’s writing by acclaimed 
actors Mary Alice, Glenn Close, 
Hazelle Goodman, Rosie Perez and 
Marisa Tomei. 

After the movie, Nancy Ship
pen, chairperson of AVP/MA 
and Executive Director of Our 
Prison Neighbors, will lead a 
discussion about the film and 
discuss the transformative work 
she does in prisons. 

SAVE THE DATE 
“Carrying On” 
Responding to their personal 

family losses through suicide in a 
proactive way, “Carrying On” organ
izers Steve and Deb Boczenowski, 
June Johnson and Steve Lieman 
are pleased to announce the third 
session of the three session series 
for Tuesday, May 25, from 7 – 9 
p.m. in the Great Room of the 
Parish House of First Parish Unitar
ian Church on Powder House Row 
in Groton. 

The third session will be 
chaired by Barbara Whitcomb, a 
long time facilitator of a suicide 
survivor support group based in 
Littleton. 

Twentyone persons came to 
the first session with personal 
losses both recent as well as 
many years old. You do not have 
to have come to the first session 
to come to the second and/or 
third session. Registration is not 
necessary, but calling 978448
2223, or emailing june@common
groundmediation.net will help plan 
the logistics of chairs and refresh
ments. The series is free and 
open to any interested person. 

An Evening of Science 
Power Up With Fuel Cells 

GDSTEM (GrotonDunstable 
Science, Technology, Engineering 
and Mathematics) is pleased to 
be sponsoring the following 
evening of science: Fuel Cells 
and Other Electrochemical Tech
nologies with Dr. Michael Kimble, 
Reactive Innovations, LLC 

May 27 at GrotonDunstable 
Middle School North,  Team 
Meeting Room (downstairs); 

Complete Auto Service 
Foreign & Domestic 

All Brands of TIRES! 
~ Free Tire Rotation ~ Free Flat Repairs ~ 

15 Elm Street, Groton • 978-448-5066 
www.GrotonMotors.com 

PUBLIC COMMENT PERIOD 
OPEN FOR 

FIVE-YEAR REVIEW 
FORMER FORT DEVENS SUPERFUND SITE 

DEVENS, MASSACHUSETTS 

The U.S. Army Corps of Engineers (USACE) is announcing the start of a Five-Year Review for the former 
Fort Devens Federal Superfund Site, Devens, MA. The purpose of a Five-Year Review is to evaluate whether 
the cleanup methods put in place at the site are working as designed and continue to remain protective of 
human health and the environment. 

USACE invites the local community to take part in the review process by participating in a community 
interview; attending a Restoration Advisory Board (RAB) meeting; or submitting comments directly to the 
Department of the Army.  If you are interested in being interviewed, please call 1-800-836-8134 anytime from 
May 17, 2010 through July 2, 2010. Or, you can attend a RAB meeting on June 24, 2010 at Devens 
Commerce Center, MassDevelopment Offices, 33 Andrews Parkway, Devens, MA 01434.  USACE will be at 
the meeting to answer any questions or concerns as well as accept comments from the public. To submit 
written comments, please use the address below.  

BACKGROUND 

Camp Devens was established in 1917 as a temporary training area for soldiers during World War I.  In 1932, the site was 
named Fort Devens and made a permanent installation with the primary mission of commanding, training, and providing 
logistical support for non-divisional troop units. After closure in 1996, portions of the property were retained by the Army 
for reserve forces training, while the remaining sections were transferred to new owners for reuse and redevelopment. The 
facility is located in the towns of Devens, Ayer, Shirley, Lancaster, and Harvard. 

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Devens was placed 
on the National Priorities List (NPL) on December 21, 1989, because of environmental contamination at several locations. 
The contamination at the former Fort Devens site is associated with historic underground storage tanks/fuel depots and 
contaminated soils containing petroleum products and chemicals. The principal threats to human health and the 
environment are primarily groundwater, soil, and sediment contamination.  Since its placement on the NPL, long term 
monitoring and remediation activities have taken place at the contaminated sites, which have proved to be successful. 

More detailed information on this site can be found on the U.S. Environmental Protection Agency (EPA) web page at: 
http://www.epa.gov/ne/superfund/sites/devens/ 

To submit comments and questions regarding the Five-Year Review process or site clean-up, please contact: 
Robert J Simeone 
Department of the Army 
Base Realignment and Closure Division 
U.S. Army Garrison Fort Devens 
30 Quebec Street, Unit 100 
Devens, MA 01434-4479 
Office: 978-796-2205 
Email: robert.j.simeone@us.army.mil 

MartyCo Dumpsters
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Monday, April 26 
A.M. 10:53, West Main Street, 
ambulance; 
P.M. 12:47, Boston Road at Sunset 
Road, domestic related; 2:18, Main 
Street, animal bite; 6:08, Boston 
Road, vandalism; 5:09, Old Ayer 
Road, general services; 5:37, New 
Pond Road, warrant arrest; 5:39, 
Pleasant Street, general services; 
7:50, New Pond Road, assist citi
zen; 8:17, Pepperell Road, attempt 
to serve papers; 8:40, Boathouse 
Road, warrant arrest; 8:47, School 
House Road, motor vehicle accident 
with property damage; 

Tuesday, April 27 
A.M. 6:57, Boston Road, motor 
vehicle accident with property 
damage; 8:18, Martins Pond 
Road, business alarm; 
P.M. 12:45, Martins Pond Road, 
domestic related; 1:30, Main 
Street, civil complaint; 6:05. Cow 
Pond Brook Road, suspicious 
vehicle; 6:25, Main Street, Motor 
vehicle accident with property 
damage; 4:57, Chicopee Row, 
parking violation; 5:49, Powder
house Road, larceny over $250; 
9:18, Sandy Pond Road, busi
ness alarm; 

Wednesday. April 28 
A.M. 9:00, Old Ayer Road, residen
tial alarm; 
P.M. 1:34, Boston Road, vandal
ized mailbox; 4:23, Chicopee Row, 
threatening; 4:27, Old Dunstable 
Road, motor vehicle accident with 
property damage; 8:17, Flavell 
Road, ambulance; 9:46, Pepperell 
Road, ambulance; 

Thursday, April 29 
A.M. 5:55, West Main Street, 
ambulance; 8:03, Main Street, 
ambulance; 8:35, Duck Pond Drive 
at Little Hollow Lane, suspicious 
activity; 8:46, Main Street, suspi
cious activity; 9:41, Indian Road, 
residential alarm; 
P.M. 12:47, Main Street, assist 
citizen; 5:36, Lowell Road, ambu
lance; 

Friday, April 30 
A.M. 12:40, Main Street, suspi
cious activity; 3:21, Lovers Lane, 
fire; 7:43, Arrow Trail at Lost Lake 
Drive, vandalized mailbox; 10:49, 
Glison Road at Forge Village Road, 
motor vehicle accident with prop
erty damage; 
PM 2:55, Hoyts Wharf Road, resi
dential alarm; 3:34, Boston 
Road, suspicious activity; 3:48, 
Fairway Drive, residential alarm; 
5:34, Pleasant Street, domestic 
related; 8:43, Nod Road, suspi
cious vehicle; 8:45, Main Street, 
fire alarm; 

Saturday, May 1 
A.M. 12:41, Townsend Road, 
suspicious vehicle; 2:00, Lowell 
Road at Main Street, assist other 
police department; 11:09, Main 
Street, fire; 
P.M. 1:10, Pepperell Road, shoot
ing complaint; 5:21, Boston 
Road, business alarm; 

Sunday, May 2 
A.M. 8:43, Townsend Road, per
son trespassing; 10:09, Bishop 
Way, ambulance; 11:37, Main 
Street, property found; 
P.M. 1:49, Pepperell Road, ambu
lance; 2:20, Forge Village Road, 
assist municipal; 7:36, Townsend 
Road, annoying phone calls; 8:03, 
Lovers Lane, suspicious vehicle; 

Arrest 
Friday, April 30 

Patricia Wallace Cone, 53, Gro
ton, domestic assault and bat
tery; 
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new
patch.
We
are
looking
for
vol
unteers
to
submit
ideas
for
a
new

patch
design.
All
you
need
to
do
is

sketch
out
an
idea
for
a
new
patch

and
place
it
in
one
of
the
boxes

displayed
at
HES
or
Bromfield.
A

new
design
will
be
chosen
by
June

8
and
the
new
patch
will
be

handed
out
starting
in
September.


SAVE
THE
DATE

Have
a
Jessie
Day


On
Saturday,
May
22,
at
9
a.m.,

come
run
in
the
Have
a
Jessie
Day

5k
Road
Race!
Sponsored
by
the

Bromfield
Class
of
2012,
the
race

is
a
way
to
honor
Jessie
Peterson

and
raise
money
for
the
Jessie

Peterson
Scholarship
fund.
Go
to

www.haveajessieday.com
to
get

your
registration
sheet
and
sign
up

now!
On
race
day,
registration
for


Wednesdays,
Men’s
Club
89

a.m.
at
Hildreth
House


Thursdays,
Mixed
Bridge
1

p.m.
and
Men
Only
at
7:45
p.m.


Thursdays,
Brown
Bag
lunch

@
noon
at
Hildreth
House


Fridays,
Yoga
1011
a.m.
at

the
old
library


Friday,
May
21
COA
LUAU

11:30
a.m.
at
Hildreth
House


Friday,
May
21
COA
trip
to

Boston
Pops.
Leave
Hildreth

House
at
6:30
p.m.


Tuesday,
May
25
Music
of

Your
Life
12:30
p.m.
Session
II

at
Hildreth
House


Thursday,
May
27
COA
trip
to

the
Canterbury
Shaker
Museum.

Leave
Hildreth
House
at
8:15
a.m.


Monday,
May
31
Memorial

Day
—
COA
office
closed.


burglar
alarm
sounding,
checked
and

secure.

P.M.
2:53,
Prospect
Hill
Road
and

Fruitlands,
Fire
Dept.
extinguished

stump
fire;
6:01,
police
station,
resi
dent
reported
he
was
attacked
and
bit
ten
by
dog
on
Old
Shirley
Road,
animal

control
officer
notified;
6:52,
Lan
caster
County
Road,
complaint
about

contractor,
resident
dispute
with
local

man
about
payment
for
tree
work,

advised
it
is
civil
matter;
6:55,
Lan
caster
County
Road,
larceny,
no

details
available,
police
report
pend
ing;
8:46,
police
station,
harassment

complaint;
11:15,
11:25,
Shaker

Road
and
Lancaster
County
Roads

and
McCurdy
track,
building
and

grounds
checks.


Friday,
May
7

A.M.
12:45
to
3:41,
townwide,
build

known
to
them
as
visitor
and
possibly

guest
at
St.
Benedict
Abbey.

P.M.
3:21,
Pinnacle
Road,
building

and
grounds
check;
3:41,
Westcott

Road,
residential
burglar
alarm;
4:40,

Depot
Road
and
soccer
field,
parked

motor
vehicle;
5:35,
same;
6:26,

Brown
Road,
domestic
incident,

arrest;
9:37
to
11:38,
townwide,

building
and
grounds
checks;
10:51,

Jacob
Gates
Road,
tree
in
roadway.


Monday,
May
10

A.M.
1:45
to
3:00,
townwide,
police

conducted
building
and
grounds

checks;
2:13,
Ayer
Road,
open
gate;

2:18,
Ayer
Road
and
Route
2,
debris

in
road;
2:26,
Prospect
Hill
Road

parked
vehicle;
5:58,
Stow
Road,
res
idential
alarm;
8:28,
Ayer
Road,

motor
vehicle
accident,
single
vehicle

hit
utility
pole
support
cable,
National

Grid
notified,
no
other
damage,
no

injury
or
citation;
11:11,
Brown
Road,

police
requested;
11:57,
Ayer
and

Still
River
roads,
traffic
stop.

P.M.
12:24,
police
station,
request
to

speak
to
offer
about
restraining

orders;
3:06,
Westcott
Road,
broken

pink
Nokia
cell
phone
found;
8:26,

Police
station,
restraining
order
ques
tions.


Arrest

Sunday,
May
9


Katie
Proctor,
26,
of
Danvers,

charged
with
domestic
assault
and

battery.


Complete Auto Service 
Foreign & Domestic 

All Brands of TIRES! 
~ Free Tire Rotation ~ Free Flat Repairs ~ 

15 Elm Street, Groton • 978-448-5066 
www.GrotonMotors.com 

PUBLIC COMMENT PERIOD 
OPEN FOR 

FIVE-YEAR REVIEW 
FORMER FORT DEVENS SUPERFUND SITE 

DEVENS, MASSACHUSETTS 

The U.S. Army Corps of Engineers (USACE) is announcing the start of a Five-Year Review for the former 
Fort Devens Federal Superfund Site, Devens, MA. The purpose of a Five-Year Review is to evaluate whether 
the cleanup methods put in place at the site are working as designed and continue to remain protective of 
human health and the environment. 

USACE invites the local community to take part in the review process by participating in a community 
interview; attending a Restoration Advisory Board (RAB) meeting; or submitting comments directly to the 
Department of the Army.  If you are interested in being interviewed, please call 1-800-836-8134 anytime from 
May 17, 2010 through July 2, 2010. Or, you can attend a RAB meeting on June 24, 2010 at Devens 
Commerce Center, MassDevelopment Offices, 33 Andrews Parkway, Devens, MA 01434.  USACE will be at 
the meeting to answer any questions or concerns as well as accept comments from the public. To submit 
written comments, please use the address below.  

BACKGROUND 

Camp Devens was established in 1917 as a temporary training area for soldiers during World War I.  In 1932, the site was 
named Fort Devens and made a permanent installation with the primary mission of commanding, training, and providing 
logistical support for non-divisional troop units. After closure in 1996, portions of the property were retained by the Army 
for reserve forces training, while the remaining sections were transferred to new owners for reuse and redevelopment. The 
facility is located in the towns of Devens, Ayer, Shirley, Lancaster, and Harvard. 

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Devens was placed 
on the National Priorities List (NPL) on December 21, 1989, because of environmental contamination at several locations. 
The contamination at the former Fort Devens site is associated with historic underground storage tanks/fuel depots and 
contaminated soils containing petroleum products and chemicals. The principal threats to human health and the 
environment are primarily groundwater, soil, and sediment contamination.  Since its placement on the NPL, long term 
monitoring and remediation activities have taken place at the contaminated sites, which have proved to be successful. 

More detailed information on this site can be found on the U.S. Environmental Protection Agency (EPA) web page at: 
http://www.epa.gov/ne/superfund/sites/devens/ 

To submit comments and questions regarding the Five-Year Review process or site clean-up, please contact: 
Robert J Simeone 
Department of the Army 
Base Realignment and Closure Division 
U.S. Army Garrison Fort Devens 
30 Quebec Street, Unit 100 
Devens, MA 01434-4479 
Office: 978-796-2205 
Email: robert.j.simeone@us.army.mil 
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CALENDAR


FRIDAY,
SATURDAY
and


MONDAY,
MAY
21,
22,
24

Bromfield
Drama
Society
pres

ents
new
musical:
“Duplex”
by

Peter
Fernandez,
will
be
performed

May
21,
22
and
24
at
7:30
p.m.
in

the
Cronin
Auditorium.


Composer/lyricist
Peter
Fernan
dez
is
a
1989
graduate
of
The

Bromfield
School.
His
initial
produc
tion
of
“Duplex”
was
presented
by

the
Alarm
Clock
Theater
Company

in
2005
at
the
Boston
Center
for

the
Arts.
In
its
review,
The
Boston

Globe
praised
Fernandez’
“psycho
logical
acuity
and
clever
wordplay.”


The
musical
now
has
a
fresh

update
with
five
new
songs,
and

the
production
promises
to
be

even
bigger
and
better
than
the

original.
A
pop
musical
for
the

21st
century,
“Duplex”
is
written

in
a
rock
style
with
a
modern

attitude
and
sensibility.


The
plot
centers
on
young
mar
ried
couple
Suzanne
and
Gordon

played
by
Molly
O’RourkeFriel
and

Ted
Zayka
and
their
next
door
ten
ants,
Bobby,
an
ungrounded
20
something
cook
(Lewis
Pacheco),

and
his
girlfriend,
Katie
Jane

(Rebecca
Turner).
Job
pressure

strains
the
couples’
resolve
to

spend
time
with
each
other.
Com
plications
arise
as
an
innocent
flir
tation
intensifies
forcing
each
cou
ple
to
reevaluate
their
relationship.


The
cast
includes
20
students

from
the
Drama
Society
and
is

rounded
out
by
adult
actors
from

the
Harvard
Community
Theatre.

The
production
is
directed
by

Michael
McGarty
with
music
direc
tion
by
Robert
Rucinski.
Tickets
are

$10
for
adults
and
$8
for
students

and
senior
citizens
and
will
be
avail
able
at
the
door.
For
information,

call
9784564152,
ext.
557.


SATURDAY,
MAY
22

Have
a
Jessie
Day
5K:


Please
see
below
for
details.

Kid’s
Fair
and
Toucha

Truck:
10
a.m.

2
p.m.,
Hildreth

Elementary
School
(Rain
date:

Sunday,
May
23).
Please
see

below
for
details.


SUNDAY,
MAY
23

Organ
Concert
at
Harvard
His

torical
Society:
6
p.m.
Organist

and
historian
Barbara
Owen
will

play
and
discuss
the
historic

George
Stevens
pipe
organ
at
the

Historical
Society’s
Still
River
Meet
ing
House.
George
Stevens
was
a

master
organ
craftsman
in
the

19th
century.
Recently
awarded
a

citation
by
the
Organ
Historical

Society,
the
organ
was
installed
in

1870
and
is
uniquely
intact
and

unaltered.
Come
enjoy
and
learn

more
about
this
local
musical

treasure.
Admission
free,
donation


The Posting Board 
suggested.
215
Still
River
Road,

Harvard.
www.harvardhistory.org.


MONDAY,
MAY
24

School
Committee:
7
p.m.,


Town
Hall
Meeting
Room

TUESDAY,
MAY
25



Bromfield
School
Council:
3


p.m.
Bromfield
School
Library


Devens
Enterprise
Commis
sion:
6:45
p.m.,
33
Andrews
Park
way,
Devens


Board
of
Selectmen:
7
p.m.,

Town
Hall
meeting
room


Board
of
Health:
7
p.m.,
Hil
dreth
House


Economic
Development

Analysis
Team:
7:30
p.m.,
Old

Library,
downstairs


WEDNESDAY,
MAY
26

Energy
Advisory
Committee:


7:30
p.m.,
Old
Library,
main
room

Bare
Hill
Pond
Watershed


Management
Committee:
7:30

p.m.,
Hildreth
House


Zoning
Board:
7:30
p.m.,

Town
Hall
meeting
room


THURSDAY,
MAY
27

Conservation
Commission:


7
p.m.,
Town
Hall
meeting
room


BRIEFS


14th
Annual
Memorial
Day


Pancake
Breakfast
in
Harvard

Harvard’s
14th
Annual
Memor

ial
Day
Pancake
Breakfast
will
take

place
on
May
31
between
8
and

9:30
a.m.
before
the
parade.
Come

and
join
your
friends
and
neighbors

at
the
newly
completed
Harvard
UU

Church
Fellowship
Building
for
deli
cious
yogurt
pancakes,
sausages,

juice,
and
beverages.
The
breakfast

is
sponsored
by
the
Harvard
UU

Church
members
for
the
benefit
of

Loaves
and
Fishes
food
pantry

located
at
Devens.


Suggested
Donations:
$8
for

adults;
$4
for
children
under
12.

All
proceeds,
plus
100
percent

matching
funds,
will
benefit

Loaves
&
Fishes;
they
received

about
$1,000
from
last
year’s

event.


Bargains
in
the
Belfry
half
price
sale


Bargains
in
the
Belfry,
the

resale
shop
run
by
the

Women’s
Group
of
the
Harvard

Unitarian
Universalist
Church
at

the
top
of
the
Harvard
Town

Common,
will
be
holding
its

HalfPrice
Sale
of
Women’s
and

Men’s
spring
and
summer
cloth
ing
from
10
a.m.
to
4
p.m.
on

TUESDAYS,
MAY
25
and
JUNE

1.
The
endofseason
$5
a
bag

sale
will
be
held
on
TUESDAY,

JUNE
8.
Come
early
for
best

selection.
Proceeds
help
fund


church
and
local
charities.

Adult
tennis
clinics
and
lessons

The
Harvard
Parks
and
Recre

ation
program
will
be
offering

adult
tennis
clinics
and
private
les
sons
beginning
Monday,
June
7.


Clinics
will
be
on
Mondays

from
78:30
p.m.
at
the
Harvard

tennis
courts,
behind
Bromfield

School.
They
are
open
to
all
lev
els.
Come
learn,
play,
practice,

exercise
and
have
some
fun.

Preregistration
is
required
at

www.harvardparkandrec.org.


Take
advantage
of
the

reduced
rates
that
Parks
and
Rec

is
able
to
offer
town
residents.


NEW
THIS
YEAR:
Private
and

semi
private
tennis
lessons
will
be

offered
by
Lance
Andersen,
a
PTR

Professional,
USPTA
certified,
a

member
of
the
National
Cardio
Ten
nis
Speaker
Team
and
a
member
of

Team
Babolat.
He
is
on
the
tennis

staff
at
the
Longfellow
Club
in
Way
land,
and
at
the
Tennis
Academy
of

Harvard
as
the
USTA
Jr.
Tourna
ment
Director.
Lance
was
recently

named
USPTA
New
England
2010

Regional
Pro
of
the
Year
and
PTR

2010
Massachusetts
Member
of

the
Year
and
is
a
member
of
USTA

New
England
Adult
Player
and
EMA

Grievance
Committees.


Contact
Lance
directly
to

schedule
a
lesson:
lance@lucky
dogtennis.com.

Senior
Center
wish
list


If
you
can
donate
any
of
the

following
items,
it
will
help
us

stretch
our
budget
dollars
further:


Dell
printer
ink
cartridges

(Black
J5566
or
Color
J5567)


8
1⁄2
x
11
reams
of
paper,

Stamps,
Sympathy
cards,
Paper

cups,
Paper
plates,
Plastic
silver
ware,
8
1⁄2
x
11
ruled
note
pads.

Scrap
pads,
Paper
towels,
Murphy

Oil
Soap,
Address
labels
(30
per

sheet),
11
X
17
reams
of
paper
for

the
newsletter,
Clorox
wipes,
Cof
fee,
Zip
lock
bags,
Large
garbage

bags.


Any
help
is
appreciated!
There

is
a
donation
box
by
the
front
door

of
Hildreth
House
for
any
contribu
tions.

Bromfield
parents
survey


The
Bromfield
School
Council

would
like
parents
input.
The
infor
mation
gathered
truly
helps
guide

the
thinking
and
decision
making
to

continually
improve
your
child’s

experience
at
The
Bromfield

School.
Please
take
the
survey
at:

http://www.surveymonkey.com/s/

BromfieldParentSurvey.

Creativity
for
soccer
club
patch


Harvard
Soccer
Club
needs
a


the
5K
will
begin
at
7:30
a.m.
at

the
Bromfield
School,
and
the
offi
cially
timed
race,
which
takes
place

rain
or
shine,
begins
at
9
a.m.

(Optional
early
bib
and
Tshirt

pickup
will
be
available
on
Friday,

May
21,
between
2:30
and
3:30

p.m.
at
The
Bromfield
School.)
The

route
goes
behind
the
school
down

Warren
Avenue
and
Tahanto
Trail,

and
continues
in
a
loop
up
Warren

Avenue
and
back
to
the
school.

“Jessieinspired”
awards
will
be

given
to
the
top
male
and
female

finishers,
as
well
as
to
finishers
in

special
categories.


Those
who
would
like
to

donate
directly
to
the
Jessica

Peterson
Scholarship
Fund
can
do

so
by
writing
a
check
to
“Peterson

Family
Support
Fund,”
c/o
The

Peterson
Family,
P.O.
Box
513,

Harvard,
MA
01451
or
by
visiting

http://www.petersonfamilysup
port.com.

Kid’s
Fair
and
TouchaTruck


Saturday,
May
22,
10
a.m.

2

p.m.,
Hildreth
Elementary
School

(Rain
date:
Sunday,
May
23).


Get
on
board
and
join
us
at
a

Kid’s
Fair
and
TouchaTruck
event.

Climb
aboard
a
fire
engine,
see
the

inside
of
a
bus
and
ambulance,

check
out
police
vehicles,
farm
and

construction
equipment,
All
on

hand
for
kids
to
view
and
explore.
At

least
a
dozen
trucks
are
expected.

The
kid’s
fair
will
feature
entertain
ment,
face
painting,
games,
craft

tables,
a
balloon
twister,
a
bouncy

house
and
slide,
fire
department

activities,
child
safety
information,

and
a
number
of
raffle
baskets,
in

addition
to
other
activities.
Live

musical
performances
by
Mister

Vic
(10:1511
a.m.),
Lil’
Iguana
and

Ashley
Jordan,
and
sports
clinics

led
by
Teamworks
Acton
throughout

the
day.
All
activities
are
included
in

the
admission
price
of
$7
per
per
son,
$25
max
per
family
(children

under
2
are
free).
Raffle
tickets,

vendor
items
and
food
from
Great

Brook
Farms,
Harvard
Lions
Club,

Juniper
Farms,
and
Fiesta
Shows

available
for
purchase.


Thank
you
to
our
sponsors

Nikopoulos
Insurance
Agency,
Alpha

Cars,
Little
Towne
Toys
and
Team
works
Acton.
This
event
is
hosted
by

Village
Nursery
School,
Harvard.

Bring
the
whole
family
out
for
a
day

full
of
fun.
For
more
information
and

a
full
schedule
of
activities
visit:

www.villagenurseryschool.org
or
call

9784563993.

Dates
on
May
to
remember
at

the
Senior
Center


Mondays
and
Wednesdays,

aerobics
910
a.m.
and
12
p.m.

at
the
old
library


Tuesdays
and
Thursdays,
Tai

Chi
910
a.m.
at
the
old
library


Tuesdays,
Hildreth
Café
at

noon
at
Hildreth
House


Harvard
911
Log


Harvard
Police,
Fire
and
Ambulance

Departments
responded
to
the
fol
lowing
incidents
from
Tuesday,
May
4

to
Monday,
May
10.


Tuesday,
May
4

A.M.
1:43,
Still
River
Road,
parked

motor
vehicle;
1:47
to
4:15,
town
wide,
police
conducted
building
and

grounds
checks;
2:15,
Ayer,
mutual

aid,
police,
assisted
in
search
for

break
and
entering
suspect
in
Willard

Street
area,
later
apprehended
in
Ayer;

7:00,
Fairbanks
Street,
medical,

ambulance
responded
to
heart
attack

victim,
death
at
home;
8:56,
Ayer

Road
and
Dunkin'
Donuts,
motor
vehi
cle
accident;
11:05,
Lancaster
County

Road,
well
being
check;
11:53,
Shaker

Road,
residential
alarm.

P.M.
12:45,
Mass
Avenue
and

Slough
Road,
disabled
vehicle

reported;
5:15,
Prospect
Hill
Road,

tree
across
roadway;
5:20,
Ayer

Road
and
Gebo
Lane,
same;
5:24,

Blanchard
Road,
tree
on
wires;
5:26,

Stow
Road,
tree
across
road;
5:46,

Ayer
Road,
DPW
callout;
9:33,

Slough
Road,
domestic
disturbance,

arrest,
15year
old
female
charged

with
domestic
assault
and
battery,

victim
was
family
member,
ambu
lance
responded,
medical
treatment

refused;
9:33,
Westcott
Road;
9:33,

Westcott
Road,
residential
burglar

alarm;
10:38,
police
station,
request

to
speak
to
officer.


Wednesday,
May
5

2:14
to
2:55,
townwide,
building

and
grounds
checks;
6:00,
Still

River
Road,
injured
dog,
animal

control
officer
notified;
6:39,

Route
2W,
traffic
stop.

P.M.
4:13,
Pond
Road
and
beach,

request
for
police,
E911
caller

reported
teens
on
swings
with
mari
juana,
no
motor
vehicle
but
descrip
tions
provided,
gone
on
arrival;
5:27,

Still
River
Road,
medical,
elderly

female
with
dyspnea,
ambulance

transport
to
Emerson
Hospital;
5:08,

Bolton
Road
and
Abbott
Lane,
general

services,
caller
reported
missing

street
sign,
possibly
stolen,
DPW
to

replace
it;
5:19,
Brown
Road,
motor

vehicle
theft;
10:58
to
11:40,
Lan
caster
County
Road
and
McCurdy

track,
open
door,
building
checked
and

secure;
11:40,
Prospect
Hill
Road
and

Fruitlands
Museum,
lights
on
in
build
ing,
checked
and
secure.


Thursday,
May
6

A.M.
12:10
to
3:28,
townwide,
police

conducted
building
and
grounds

checks;
12:56,
missing
or
stolen
vehi
cle
recovered;
1:41,
Lancaster
County

Road
and
McCurdy
track,
window
left

open,
building
checked
and
secure;

2:12,
Ayer
Road,
parked
motor
vehi
cle;
3:00,
same;
9:09,
police
station,

request
to
speak
to
officer
about
acci
dent;
2:20,
Harvard
Road,
Bolton,

mutual
aid,
police,
open
front
door,


ing
and
grounds
checks;
2:17,
Old
Lit
tleton
Road,
suspicious
activity,
motor

vehicle
with
hatch
door
open,
checked

and
secure;
9:10,
police
station,

request
to
speak
to
officer;
10:12,

Craggs
Road,
suspicious
motor
vehi
cle;
New
Hampshire
man
waiting
for

school
bus
to
drop
off
his
daughter;

10:19,
Prospect
Hill
Road,
commer
cial
alarm;
11:53,
Blanchard
Road,

lowhanging
wire.

P.M.
2:00,
Mass
Avenue,
traffic
stop;

3:06,
Stow
Road,
medical,
woman
fell,

cut
leg,
ambulance
summoned
but

could
not
assemble
sufficient
crew
to

respond,
Ayer
ambulance
with
ALS
on

board
provided
transport
to
Emerson

Hospital;
7:05,
Route
2E,
medical
and

Fire
Dept.
call,
Mass
State
Police

requested
ambulance
to
take
preg
nant
woman
to
Emerson
Hospital;

7:09,
Lancaster
County
Road,
residen
tial
alarm;
:7:48,
Lancaster
County

Road,
mutual
aid,
Leominster
police

requested
message
delivery;
8:38,

Stow
Road,
general
services,
talked
to

parents
about
alleged
underage
drink
ing
party;
10:07,
Sherry
Road,
mutual

aid,
Boxborough
police
reported
gun
shots
or
fireworks
heard
in
area,
Har
vard
police
asked
to
check
townside

for
possible
source;
11:45,
Lancaster

County
Road
and
McCurdy
track,

parked
vehicle;
11:47,
11:49,
11:56,

townwide,
building
and
grounds

checks.


Saturday,
May
8

A.M.
12:07,
Wilroy
Avenue,
distur
bance,
liquor
law
violation;
12:09,

Pond
Road
and
beach,
parked
vehi
cles;
1:31,
Bromfield
School,
general

police
services;
1:49
to
4:30,
town
wide,
building
and
grounds
checks;

3:26,
Ayer
Road
and
Dunkin'
Donuts,

suspicious
activity,
early
arrival
of

manager;
8:00,
Cleaves
Hill
Road,

loose
dog;
8:15,
Ayer
Road
and
police

station,
disabled
motor
vehicle;
9:18,

Willow
Road,
E911
hang
up
call;

9:30,
Old
Littleton
Road,
funeral

escort;
11:15,
South
Shaker
Road,

tree
on
wires.

P.M.
2:19,
Ayer
Road,
traffic
stop;

2:54,
police
station
and
town
beach,

police
cruiser
towed
to
Gervais
Ford

for
repairs;
11:33,
Lancaster
County

Road
and
track,
building
and
grounds

checked.


Sunday,
May
9

A.M.
12:06,
Shaker
Road,
suspicious

activity,
objects
stacked
by
a
door
at

golf
course,
building
checked
and

secure;
1:10
to
2:53,
townwide,

building
and
grounds
checks;
2:04,

Ayer
Road
and
Dunkin'
Donuts,
suspi
cious
vehicle,
parked
and
occupied,

lost
driver,
directions
given;
8:01,

Haskell
Lane,
residential
alarm;

8:55,
Still
River
Road,
suspicious
per
son,
caller
reported
man
walking
on

farm
land,
bicycle
chained
to
tree,

police
said
it
was
transient
individual


vcolloca
Highlight

http:www.villagenurseryschool.org
http:port.com
http://www.petersonfamilysup
http://www.surveymonkey.com/s
http:dogtennis.com
http:www.harvardparkandrec.org
http:www.harvardhistory.org
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CALENDAR and Shine Fitness has been Zumba 
MONDAY, MAY 24 Gold certified.  Zumba is a form of 

American Redware Pottery Latin dance exercise. The cost for The Posting Board this program is $2 for Pepperell resi
munity Center. Please see below dents and $3 for nonseniors and out 
performance: 6:30 p.m., Com

for details. Street cemetery. Life Love Affair.” Her memoir of town residents.  Come give it a 
North Middlesex Regional School Will also pick up smaller chronicles a dramatic year in try!!! 

District Committee: 7 p.m., North Mid appliances before the event: which she quits her career, her May 20 and 27 from 9:30 to 11 
dlesex Regional High School Call 9784335574 or 603261 mate of 18 years... life as she a.m.—Decorative Painting begins.

Board of Selectmen: 7 p.m. 5574. knows it. She turns to her new Donna Dewberry’s One Stroke Paint
Town Hall Conf. Rm. A Fees are: $1 Speakers, lover, her passions and her trust ing will be taught by one of Donna

Planning Board: 7 p.m., Mice, Keyboards; $1 Plugs, in something as yet undefined to Lynch’s former students, Maureen 
Town Hall Conf. Rm. C Wires $1 Ipods and acces guide her. “Free fall,” she says, Smith. The cost for this program is 

TUESDAY, MAY 25 sories; $1 Parts/Accessories of is a choice: Let go. Be here now. $15 for Pepperell residents and $25 
Board of Health: 7 p.m., Computers; $1 Open up to the possibilities. for nonseniors and out of town resi

Town Hall Conf. Rm. A Camera/Video/Audio Equip Join us for a discussion on 
dents. Please sign up at the front ment, Walkman; $2 passion, fear, trust and difficult 
desk. We must have 6 folks sign up to BRIEFS Copy/Fax/Scanner/Printers; $2 choices. 
hold this session!!!Well adult clinic Phones of any kind and Phone Rae Padilla Francoeur is a 

May 21 and 28 at 10: a.m. —Nashoba Associated Boards Systems; $2 CD Rom/DVD Dri journalist and editor. She 
of Health, in conjunction with divides her time between Rock Men’s Group! Come down to the cenves; $2 Microwaves; $3 DVD 
the Pepperell Board of Health, Players, Stereos; $3 VCR; $5 port, MA, and Manhattan, NY. ter for good conversation, coffee and 
announces that a Well Adult something sweet. We will continue Computer monitors; $5 Lap
Clinic will be held on Wednes What’s happening at the Senior Friday mornings at 10 a.m. Detective tops; $5 Computers, CPUs
day, June 2, from 10 a.m. to Servers; $5 UPS (computer bat Center in May... Bill Greathead from the Pepperell 
noon at the Senior Center on tery back up systems); $5 Air Love Cards? Mondays at 9:30 Police Department will be here to 
Senior Center Road (off Route Conditioners; $5 Dehumidifiers; a.m. play Hand and Foot; Tuesdays speak on May 14. 
111). Drop in for Blood Pres $7 Refrigerators; $7 Freezers; at 10 a.m. is Cribbage and at May 21 and 28 and June 4 and 
sure, Pulse Screening and Diet $7 Hot Water Tanks and 12:30 p.m. is Gin Rummy. 11 from 12:30 to 2:30 p.m. — 
Teaching. No appointment is Heaters; $7 Washing Machines; Love Yoga? You can come to the Watercolor workshop continues with 
necessary. For further informa $7 Dryers; $7 Stoves; $7 Dish center on Tuesdays at 9:30 a.m. for Linda Salisbury. The cost for this pro
tion, please contact Nashoba washers; $15 TVs  plastic; $20 Yoga with Patsy and Thursdays at 9 gram is $30 for Pepperell residents 
Nursing Service & Hospice at a.m. for Yoga with Elise. TVs  wood; $1 Laser or printer and $45 for nonseniors and out of 
9784256675 or 1800698 cartridges. Wii Sports continues with bowl town residents. This cost includes 
3307 or visit us at ing on Thursdays at 12:30 p.m. and supplies.
www.nashoba.org. SAVE THE DATE golf on Fridays at 9:30 a.m. May 26 at 10:30 a.m. — Memo

Singwith the Hot Shots is at 9:15 rial Day Remembrance. Join us as
Electronics and Appliance Middle School Dance, June 4 a.m. on Wednesday mornings. we honor and remember those who 

Collection Day The new American Youth Foot Lunch — Join our lunches on have served our country with a very Townsend Troop 10 Eagle ball League in Pepperell is sponsor Wednesdays at noon. There is special program featuring the Scout candidate Adam Reno will ing a second dance for 6th, 7th, always something delicious to eat!! 
Singing Trooper. Lunch will be served hold a collection day for elec and 8th graders on Friday, June 4, Follow lunch with a bit of Bingo fun. 
at noon. This program is supported tronics, printer cartridges and from 710 p.m. and will be held at $1 buys 3 cards. 
in part by a grant from the Pepperell appliances on Saturday, June 5, the Community Center. Admission Exercise — Monday mornings 
Cultural Council, a local agency, in the back area of the is $5/person. Contact Andria Kiluk at 10 a.m. and Friday mornings at 
which is supported by the MassaTownsend Common from 9 a.m. at 9784338760 for more informa 11:30 a.m. with Elaine. 
chusetts Cultural Council, a stateto 2 p.m. Volunteers will unloads tion or to volunteer to chaperone. Play the harmonica — On 

your car; cash preferred to pay Tuesdays at 10 a.m. agency. 
disposal fees. Lawrence Library welcomes Pickled Players Drama Group Movie Matinee every Friday at 

This collection is to benefit author Rae Padilla Francoeur — Mondays at 1 p.m. New mem 12:30 p.m. 
Boy Scout Adam Reno’s Eagle on Thursday, June 3, 7 p.m. bers welcome! May 14: Couple’s Retreat; May 
Project: The construction of a Francoeur will read from her May 20 and 27 at 11 a.m. — 21: The Blind Side; May 28: Old Dogs. 
meditation circle in the Highland new book, “Free Fall: A Latein Zumba Gold! Erica Donohoe of Rise Popcorn included! Free of charge! 

Pepperell
Police
Log


The Pepperell Police Depart Friday, May 7 
ment responded to the following A.M. 5:32, Brookline and Prescott 
incidents between Wednesday, streets, traffic control; 9:27, 
May 5 and Tuesday, May 11. Nashua Road, lockout; 11:36, 

Wednesday, May 5 Hollis Street, medical emergency, 
A.M. 7:07, Main Street, motor transported to hospital. 
vehicle accident; 7:59, Chace P.M. 1:16, Brookline Street, 
Avenue, traffic control; 8:22, served summons; 1:32, Shirley 
Brookline Street, traffic control; Street, wires down; 1:45, Main 
10:52, Chace Avenue, fire mas Street, assisted citizen; 4:50, 
ter box alarm; 11:43, Foster Main Street, vandalism; 8:07, 
Street, medical emergency, Nashua Road, disturbance; 
transported to hospital. 8:50, Brookline Street, served 
P.M. 1:05, High Street, medical summons; 10:30, Lowell Road, 
emergency; 1:30, River Road, medical emergency, trans
motor vehicle complaint; 2:32, ported to hospital; 10:35, 
school zones, traffic control; 3:01, Nashua Road, disturbance. 
Shattuck Street, disturbance; Saturday, May 8 
3:03, Groton Street, motor vehicle A.M. 12:30, Townsend and Mason 
complaint; 4:43, Main Street, lar streets, motor vehicle complaint; 
ceny; 4:44, Park Street, traffic con 10:41, Nashua Road, traffic con
trol; 5:17, Shirley Street, motor trol; 11:52, Hollis and Nashua 
vehicle complaint; 7:24, Lowell roads, disabled motor vehicle. 
Road, domestic disturbance calls P.M. 12:02, Nashua Road, com
resulting in an ambulance trans plaint; 2:26, Townsend Street, 
port to the hospital; 7:45, Hollis traffic control; 2:36, Main Street, 
Street, larceny; 8:33, Main Street, assisted citizen; 3:13, Tarbell 
lost and found; 11:51, Foster Street, missing person; 4:09, 
Street, suspicious activity. Townsend Street, disabled motor 

Thursday, May 6 vehicle; 6:59, Hollis Street, com
A.M. 2:34, Lowell Street, medical plaint; 9:00, Nashua Road, motor
emergency; 8:17, Mt Lebanon vehicle stop; 9:09, Main Street, 
Street, traffic control; 9:16, South warrant arrest; 9:52, North 
Road, lost and found; 10:15, Gro Street, fire; 10:06, Blood Street, 
ton Street animal control; 10:58, domestic disturbance call result
Nashua Road, traffic control; ing in an arrest; 11:58, Lowell 
11:24, Elm Street, medical emer Road, motor vehicle complaint.
gency, transported to hospital. Sunday, May 9 
P.M. 12:12, Groton and Mill A.M. 12:21, Nashoba Valley Med
streets, traffic control; 12:29, ical Center, transport; 1:40, Hollis 
Hollis Street, disturbance; 1:04, Street, assisted citizen; Bow Street 
Blood Street, medical emergency, in Townsend, mutual aid; 8:52, 
transported to hospital; 4:09, Foster Street, complaint; 8:58, 
Main Street, automobile fire; Heald Street, medical emergency, 
6:17, Oak Hill and Lawrence transported to hospital; 10:27, 
streets, wires down; 6:18, Dow Foster Street, medical emergency, 
Street, lockout; 8:31, Haskell transported to hospital. 
Road, welfare check; 10:00, P.M. 12:10, Elm and Shirley 
Main Street, animal control. streets, traffic control; 12:42, 

Plainfield Road, stolen motor 
vehicle; 1:31, Hotel and Groton 
streets, traffic control; 3:11, 
Main Street, lost and found; 
7:40, Prospect Street, medical 
emergency. 

Monday, May 10 
A.M. 9:19, Nashua Road, traffic 
control; 10:19, Haskell Road, 
assisted citizen; 10:27, River 
Road, smoke investigation. 
P.M. 1:30, Park Street, 
assisted citizen; 1:50, Hillside 
and Harbor streets, traffic con
trol; 2:27, Chace Avenue, traf
fic control; 3:53, Main Street, 
assisted citizen; 4:06, Main 
Street, larceny; 6:16, Lawrence 
and Wheeler streets, motor 
vehicle complaint; 6:34, Mason 
Street, medical emergency, 
transported to hospital; 6:53, 
Willow Street, complaint; 8:08, 
Hollis Street, vandalism. 

Tuesday, May 11 
A.M. 7:04, Chestnut, burglary; 
7:54, Hadley Road, medical 
emergency, transported to hos
pital; 8:21, Main and Mill 
streets, disabled motor vehicle; 
9:04, South Road, motor vehi
cle accident; 9:08, Main Street, 
assisted citizen; 9:13, Shirley 
Street, suspicious activity; 
10:34, Lowell Road, medical 
emergency, transported to hos
pital; 10:44, Main Street, motor 
vehicle accident; 11:16, Chest
nut Street, investigation. 
P.M. 12:31, Nashua and Mill 
streets, assisted citizen; 1:33, 
Hotel Pl, transported to hospi
tal; 4:13, Hollis Street, medical 
emergency, transported to hos
pital; 4:39, Franklin Street, 
complaint. 

Arrests 
Friday, May 7 

Kimberly Brown, 39, of Pep
perell. Warrant arrest. 

Saturday, May 8 
Jeremy Dullea, 32, of Millis. 
Warrant arrest. 
Matthew Collins, 38, of Pep
perell. Charged with resisting 
arrest and assault and battery 
on a police officer. 

centers,” he said. “We had 
one month where we lost four 
children, due to layoffs.” 

The loss of four kids trans
lated into a 40 percent drop 
for Castle Hill, which is 
licensed to provide care for up 
to 10 children. While Alan 
didn’t specify their current 
enrollment situation, he said 

they’re still short of full 
enrollment after years of car
rying a waitlist of parents 
who wanted spots. Having 
spoken with each of the fami
lies as they’ve dropped out, 
Alan said job loss was the 
main factor, citing Fidelity 
Investment’s 2006 move of 
1,500 Massachusetts jobs to 
North Carolina and other 

states as a huge blow to their 
business. 

Asked to describe the situ
ation, Castle Hill director 
Edith said they love working 
with children, but added 
their household has had to 
cut back, because of slowness 
in the economy. 

“We’ve surviving and 
being able to pay our bills,” 
she said. 

In the big picture, Massa
chusetts had an unemploy
ment rate 9.3 percent as of 
March, which was listed as a 
slight improvement over the 
9.5 percent reported in Feb
ruary, according to a late
April press release from the 
executive office of Labor and 
Workforce development. 

However, statistics from 
that same website showed 
Pepperell's unemployment 
rate as slightly higher than 
the norm, at 9.6 percent — or 
631 unemployed people — as 
of March, out of a labor force 
of 6,556. 

All told, the U.S. Bureau 

of Labor Statistics estimates 
that Massachusetts has a 
workforce of 3,483,900, of 
which 323,500 are unem
ployed, using statistics com
piled by surveys of both 
employers and households. 
Similarly, those statistics 
indicate that employment 
statewide has dropped by 
46,600 since last year. The 
next set of statistics will be 
available on May 20, at 
www.mass.gov/lmi. 

Macro trends aside, the 
Minkkinens plan to continue 
what they’re doing for the 
foreseeable future, saying 
they’ve built a reputation as 
a highquality childcare oper
ation and they haven’t 
reduced the level of service to 
their children. However, they 
did have to lay off a parttime 
staffer, making the day care 
even more of a family opera
tion. 

Alan said it could have 
been worse, noting that he’s 
licensed to run a private 
school for up to 400 children, 

saying they were seriously 
thinking about opening that 
type of facility in Pepperell, 
shortly before the economy 
went bad. He said that idea 
didn’t work out because of a 
disagreement over a play
ground, adding it turned out 
to be a huge blessing, saying 
their situation would doubt
less be much worse if they’d 
taken that path. 

At this point, Alan said 
they’re remaining hopeful the 
economy will turn around, 
and that better days are 
ahead for the region’s day
care industry. 

“We’re very optimistic that 
things will turn around in 
this part of the county,” he 
said “We’re hearing about 
how the economy is turning 
around, but its turning 
slower here.” 

Located at 19 Powhatan 
Road, Castle Hill Child Care 
provides service for children 
aged infant to 5 years old. It 
can be contacted by calling 
9784333100. 
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Complete Auto Service 
Foreign & Domestic 

All Brands of TIRES! 
~ Free Tire Rotation ~ Free Flat Repairs ~ 

15 Elm Street, Groton • 978-448-5066 
www.GrotonMotors.com 

PUBLIC COMMENT PERIOD 
OPEN FOR 

FIVE-YEAR REVIEW 
FORMER FORT DEVENS SUPERFUND SITE 

DEVENS, MASSACHUSETTS 

The U.S. Army Corps of Engineers (USACE) is announcing the start of a Five-Year Review for the former 
Fort Devens Federal Superfund Site, Devens, MA. The purpose of a Five-Year Review is to evaluate whether 
the cleanup methods put in place at the site are working as designed and continue to remain protective of 
human health and the environment. 

USACE invites the local community to take part in the review process by participating in a community 
interview; attending a Restoration Advisory Board (RAB) meeting; or submitting comments directly to the 
Department of the Army.  If you are interested in being interviewed, please call 1-800-836-8134 anytime from 
May 17, 2010 through July 2, 2010. Or, you can attend a RAB meeting on June 24, 2010 at Devens 
Commerce Center, MassDevelopment Offices, 33 Andrews Parkway, Devens, MA 01434.  USACE will be at 
the meeting to answer any questions or concerns as well as accept comments from the public. To submit 
written comments, please use the address below.  

BACKGROUND 

Camp Devens was established in 1917 as a temporary training area for soldiers during World War I.  In 1932, the site was 
named Fort Devens and made a permanent installation with the primary mission of commanding, training, and providing 
logistical support for non-divisional troop units. After closure in 1996, portions of the property were retained by the Army 
for reserve forces training, while the remaining sections were transferred to new owners for reuse and redevelopment. The 
facility is located in the towns of Devens, Ayer, Shirley, Lancaster, and Harvard. 

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Devens was placed 
on the National Priorities List (NPL) on December 21, 1989, because of environmental contamination at several locations. 
The contamination at the former Fort Devens site is associated with historic underground storage tanks/fuel depots and 
contaminated soils containing petroleum products and chemicals. The principal threats to human health and the 
environment are primarily groundwater, soil, and sediment contamination.  Since its placement on the NPL, long term 
monitoring and remediation activities have taken place at the contaminated sites, which have proved to be successful. 

More detailed information on this site can be found on the U.S. Environmental Protection Agency (EPA) web page at: 
http://www.epa.gov/ne/superfund/sites/devens/ 

To submit comments and questions regarding the Five-Year Review process or site clean-up, please contact: 
Robert J Simeone 
Department of the Army 
Base Realignment and Closure Division 
U.S. Army Garrison Fort Devens 
30 Quebec Street, Unit 100 
Devens, MA 01434-4479 
Office: 978-796-2205 
Email: robert.j.simeone@us.army.mil 
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CALENDAR


FRIDAY,
MAY
21


Regionalization
forum: Sen. 
Jamie Eldridge is hosting an Ayer 
forum to gather feedback on the 
“Final Report of the Regionaliza
tion Advisory Commission,” 
which can be read on the Internet 
at 
www.mass.gov/governor/region 
al. 

The key question is “How can 
we find efficiencies in how we do 
business?” The forum is sched
uled for 10 a.m. at Ayer Town 
Hall. All are welcome. 

MONDAY,
MAY
24


Veterans
agent:
5 p.m., 
Great Hall 

Special
Town
Election:
7 
a.m. to 8 p.m., Town Hall 

TUESDAY,
MAY
25


“Give
up
being
the
livein
ser
vant”:
4:30 p.m., Ayer Public Library. 
Please see below for details. 

Shirley
Middle
School
orienta
tion
for
incoming
sixth
grade
— with 
building tour, 6 to 7 p.m. 

Parks
Commission: 7 p.m., 
Town Hall 

Personnel
Board: 7 p.m., 
Town Hall 

WEDNESDAY,
MAY
26


Cruise
Night:
68 p.m. Post
poned from May 19 due to rain. 
Please see below for details. 

Finance
Committee:
7 
p.m., Town Hall 

THURSDAY,
MAY
27


Personnel
Board:
7 p.m., 
Town Hall 

Conservation
Commission: 
7 p.m., Town Hall 

SATURDAY,
MAY
29

Memorial
Day
Parade
and


Memorial
Garden
Plaque
dedi
cation:
10 a.m., Town Hall 

BRIEFS


Mosquito
spraying

The Central Mass Mosquito 

Control Project (CMMCP) will be 
spraying in our community on: 

NASHOBA PUBLISHING/MARY E. ARATA 

DOUBLE
DUTY: Robert Hammond was before the Ayer Board of Selectmen seeking 
appointment to the board of trustees for the Ayer Council on Aging. While there, he was 
not only unanimously appointed but was also presented with a plaque thanking him for 
his dedication to Ayer's Boy Scouts. Hammond was recognized for his 56 years of serv
ice to Ayer Boy Scout Troop 2. He joked, "I've spent 56 years trying to keep up with 15
year olds... now see if I can keep up with the senior citizens."From the left are Ayer 
Selectmen Jim Fay, Gary Luca, Rick Gilles, Hammond and Selectman Carolyn 
McCreary.  Also appointed by the selectmen on Tuesday night was Barry Schwarzel of 
West Main Street to fill one of two vacancies aboard the Ayer Historical Committee. 

to the public. Children wel
come. For more information 
call Susan at 9787723930 
and go towww.raisingable.com. 
Fourth
annual
spaghetti

 din
ner


The AyerShirley Lions Club 
is having a Spaghetti Dinner on 
Wednesday, June 9 at Dan’s 
Place, West Main Street, Ayer 
from 4:30 to 7 p.m. Tickets are 
$8, children 10 and under and 
seniors 65 and older $6. There 
will be a 50/50 raffle and the 
winner drawn at the end of the 
dinner. Tickets are available at 
North Middlesex Savings Bank, 
Closets By Design, Moore Lum
ber and at the door. All pro
ceeds donated to Lion Chari
ties. 

Fitchburg Road, fire alarm, Engine 
2 & Ladder 1 respond:  10:28, Old 
Farm Way, burglar alarm; 
PM 1:14, Sandy Pond Road, gen
eral services; ALS Ambulance 1 to 
Shirley; 1:45, Willard Street, med
ical, police & Ambulance 2 respond 
Still alarm station coverage; 2:34, 
John Cain Company, East Main 
Street, medical, police & Ambu
lance 1 respond; ; 3:03, Fitchburg 
Road, general services; 6:34, Lit
tleton Road, larceny; 8:19, Littleton 
Road, larceny; 8:48, East Main 
Street, Engine 2 respond; 9:06, 
Autumn Ridge Drive, general serv
ices; 9:14, Cambridge Street, gen
eral services; 9:15, ALS Ambu
lance 1 to Westford; 111:34, 
Catania Spagna Corporation, 
Nemco Way, burglar alarm; 

Saturday,
May
1


Sunday,
May
2

AM 1:14, Cambridge Street, suspi
cious activity; 1:53, Ayer Rod and 
Gun Club. Snake Hill Road, suspi
cious activity; 2:04, Depot Square, 
disturbance general; 7:52, Sedge
way Way, animal complaint; 9:46, 
Mango Grill, Littleton Road, burglar 
alarm; 9:50, ALS Ambulance 1 to 
Harvard; 11:34, Vitasoy, New Eng
land Way, fire alarm, police, Engine 
2 & 4, Ladder 1 respond; 11:49, 
West Street, Larceny; 
PM 1:13, Columbia Street, lar
ceny;3:21, Winthrop Avenue, 
Ambulance 1 respond; 2:46, Fitch
burg Road, motor vehicle accident 
with property damage; 2:58, Main 
Street at Newton Street. suspi
cious activity; 3:38, Pirone Park, 
Bligh Street, parking complaint; 
3:52, Pirone Park, Bligh Street, 

ington Street, general services; 
2:16, Snake Hill Road, animal com
plaint; 2:56, Oak Ridge Drive, bur
glary breaking and entering; 3:03, 
Park Street Garage, Bishop Road, 
suspicious activity; 4:10, Groton 
School Road, general services; 
4:10, Littleton Road, disturbance 
family; 4:46, West Main Street, bur
glar alarm; 6:02, Westford Road, 
local ordinances bylaws; 9:23, Lit
tleton Road, disturbance general; 
9:39, West Main Street, assist citi
zen;11:39, Littleton Road, serve 
paper work; 

Wednesday,
May
5

AM 12:05, Sandy Pond Road, gen
eral services; 12:26, Willard Street, 
medical; 6:41, West Main Street, 
disturbance family; 7:01, West 
Main Street, Ambulance 1 respond; 
10:39, Gardner Lane, burglar 
alarm; 11:29, Littleton Road, serve 
restraining order; 11:44, Hatch 
Street, assist other agencies 
Engine 2 respond for down wires; 
PM 1:35, Littleton Road, motor 
vehicle accident with person injury. 
police, Engine 2, Ambulance 1 & 
Service 1 respond; 3:31,  Catania 
Spagna Corporation, Nemco Way, 
larceny; 3:44, Rosewood Avenue, 
suspicious activity; 3:54, Willard 
Street, general services; 4:30, ALS 
Ambulance 1 to Harvard;4:32, 
Washington Street, larceny; 6:46, 
Shaker Road, suspicious activity. 
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PUBLIC COMMENT PERIOD 
OPEN FOR 

FIVE-YEAR REVIEW 
FORMER FORT DEVENS SUPERFUND SITE 

DEVENS, MASSACHUSETTS 

The U.S. Army Corps of Engineers (USACE) is announcing the start of a Five-Year Review for the former 
Fort Devens Federal Superfund Site, Devens, MA. The purpose of a Five-Year Review is to evaluate whether 
the cleanup methods put in place at the site are working as designed and continue to remain protective of 
human health and the environment. 

USACE invites the local community to take part in the review process by participating in a community 
interview; attending a Restoration Advisory Board (RAB) meeting; or submitting comments directly to the 
Department of the Army.  If you are interested in being interviewed, please call 1-800-836-8134 anytime from 
May 17, 2010 through July 2, 2010. Or, you can attend a RAB meeting on June 24, 2010 at Devens 
Commerce Center, MassDevelopment Offices, 33 Andrews Parkway, Devens, MA 01434.  USACE will be at 
the meeting to answer any questions or concerns as well as accept comments from the public. To submit 
written comments, please use the address below.  

BACKGROUND 

Camp Devens was established in 1917 as a temporary training area for soldiers during World War I.  In 1932, the site was 
named Fort Devens and made a permanent installation with the primary mission of commanding, training, and providing 
logistical support for non-divisional troop units. After closure in 1996, portions of the property were retained by the Army 
for reserve forces training, while the remaining sections were transferred to new owners for reuse and redevelopment. The 
facility is located in the towns of Devens, Ayer, Shirley, Lancaster, and Harvard. 

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Devens was placed 
on the National Priorities List (NPL) on December 21, 1989, because of environmental contamination at several locations. 
The contamination at the former Fort Devens site is associated with historic underground storage tanks/fuel depots and 
contaminated soils containing petroleum products and chemicals. The principal threats to human health and the 
environment are primarily groundwater, soil, and sediment contamination.  Since its placement on the NPL, long term 
monitoring and remediation activities have taken place at the contaminated sites, which have proved to be successful. 

More detailed information on this site can be found on the U.S. Environmental Protection Agency (EPA) web page at: 
http://www.epa.gov/ne/superfund/sites/devens/ 

To submit comments and questions regarding the Five-Year Review process or site clean-up, please contact: 
Robert J Simeone 
Department of the Army 
Base Realignment and Closure Division 
U.S. Army Garrison Fort Devens 
30 Quebec Street, Unit 100 
Devens, MA 01434-4479 
Office: 978-796-2205 
Email: robert.j.simeone@us.army.mil 
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The Posting Board 
May 24 and June 1, 7, 14, 21 
and 28. 

Please call CMMCP at 508
3933055 if you would like to 
be excluded. Additional infor
mation can be found at 
www.cmmcp.org. 

Well
adult
clinic

Nashoba Associated Boards 

of Health and D’Ambrosio Eye 
Care Inc. will hold a Well Adult 
Clinic on Wednesday, June 23 
from 2:30 to 3:30 p.m. at Car
lin’s Restaurant, 48 Main 
Street, Ayer. The clinic will 
include a free Vision Screening. 
Blood Pressure and Pulse will 
also be taken. No appointment 
is necessary. For further infor
mation, please contact 978
7723335 ext. 333. 

Well
adult
clinic

Nashoba Associated Boards 

of Health, in conjunction with 
the Ayer Board of Health, 
announces that a Well Adult 
Clinic will be held free of 
charge for the general public on 
Friday, June 18 from 11 a.m. to 
12:30 p.m. at the Senior Cen
ter, 18 Pond St., Ayer. Drop in 
for Blood Pressure, Pulse 
Screening and Diet Teaching. 
No appointment is necessary. 
For further information, please 
contact Nashoba Nursing Ser
vice & Hospice at 978/425
6675 or 18006983307 or 
visit us at www.nashoba.org. 

Classic
Car
Nights

Sponsored by the Ayer Down

town Business Alliance with assis
tance from Gervais Ford, Ayer 
takes place the third Wednesday 
of every month thru September 
from 6 to 8 p.m., or until the sun 
goes down! Taste the hot dogs 
and hamburgers for sale. Hear 
the oldies tunes. See the beauti
ful classic cars and spread the 
word. All are welcome. Monies 
raised fund the alliance’s year 
round activities downtown. 

DPW
changing
hours

Effective through Sept. 10, 

2010, the Department of Pub
lic Works office will be open to 
the public Monday through Fri
day from 6:30 a.m. until 2:30 
p.m. 

SAVE
THE


DATE



Give
up
being
the
livein
ser

vant!

Tired of doing everything 

around the house while the 
kids play video games? Come 
to a free talk at the Ayer Public 
Library, 26 E. Main St., Ayer, 
Tuesday, May 25, 4:305:30 
p.m. The author of “Raising 
Able: how chores cultivate 
capable confident young peo
ple,” will lead an interactive 
seminar on how parents can 
influence children to cook, 
clean house, do yard work, and 
more. 

To ensure parents have fun 
this summer, too, Tordella will 
share her guaranteed cure for 
boredom. “’When the magic 
cure is applied, tweens and 
teens discover their inner 
resources,” said Tordella. 

The book describes how par
ents can retire from being the 
house servant and empower 
children. “Chores teach chil
dren responsibility, which leads 
to good decisionmaking when 
they become teenagers. Chil
dren with responsibility learn to 
make good decisions when 
they are 60 miles away going 
60 miles an hour,” Tordella 
said. 

Chores are an excellent 
strategy to counteract entitle
ment, too. “It’s impossible to 
feel entitled when you’ve 
cleaned a few toilets,” she 
said. 

The book is for parents of 
children from 2 to 22. “When 
children start doing chores as 
young as 2 or 3 years old, they 
get into the habit of contribut
ing to the household until they 
leave. They will be more capa
ble, competent and responsi
ble,” said Tordella. 

As a journalist for five years 
and a parenting skills workshop 
leader for eight years, Tordella 
lived with her four teenagers for 
13 years. 

“I set up a democratic home 
to get teens to contribute with
out yelling, threatening, punish
ing, beating, grounding or 
shaming them. It takes time, 
and family meetingsdinnerand
chores work in the long haul. 
It’s fun to watch a 13 year old 
run a family meeting and solve 
problems together,” said 
Tordella. 

The event is free and open 

Ayer
Police
Log


Thursday,
April
29


AM 1:30, Archer’s Mobil Center, 
Main Street, suspicious activity; 
3:39, Oak Ridge Drive, suspicious 
activity; 7:25, Littleton Road, gen
eral services; 7:50, Mango Grill 
lot, suspicious activity; 9:32, Old 
Farm Way, burglar alarm; 10:00, 
North Middlesex Savings Bank, 
Main Street, identity theft; 11:43, 
Littleton Road, serve paper work; 
11:58, Pingry Hill, Engine 2 
respond for CO investigation; 
PM 12:25, Nashua Road, Engine 
2 respond: 12:40, Markham Cir
cle, general services; 1:02, West 
Main Street, burglar alarm; 2:15, 
West Main Street, burglar alarm; 
3:41, Sculley Road, general serv
ices; 4:11, Washington Street, 
general services; 9:05, East Main 
Street, disorderly conduct; 9:34, 
Westford Road, suspicious activ
ity; 11:33, Washington Street, 
suspicious activity; 11:33, ALS 
Ambulance to Shirley; 

Friday,
April
30

AM 12:51, Old Groton Road,med
ical, police & Ambulance 1 
respond; ; 2:23, Groton School 
Road, emergency services; 2:38, 
ALS Ambulance 1 to Harvard; 
8:26, Littleton Road, animal com
plaint; 9:50, Littleton Road serve 
paper work; 10:10, Hannaford’s 

AM 1:03, Washington Street, park
ing complaint; 1:21, 2:25, Central 
Avenue, suspicious activity; 4:52, 
Cumberland Farms, Park Street, 
burglar alarm; 5:37, Pond Street, 
medical, police & Ambulance 1 
respond; 8:40, Groton School 
Road, medical, police & ambulance 
1 respond;  8:59, Dunkin Donuts, 
Park Street, motor vehicle accident 
with property damage, police & 
Engine 2 respond; 10:48, Engine 2 
mutual aid Harvard for brush fire. 
11:41, Bubbair Door, Groton 
Shirley Road, burglar alarm; 
PM 1:35, ALS Ambulance 1 to 
Shirley; 1:55, St. Mary’s School, 
Shirley Street, fire alarm, police & 
Engine 2 respond; 6:11, Highland 
Avenue, animal complaint; 4:38, 
Pearl Street, medical, police & 
Ambulance 1 respond; 4:42, Dou
glas Drive, general services; 6:50, 
ALS Ambulance 1 to Westford; 
7:02, Grove Street, serve paper 
work; 8:01, Groton Harvard Road, 
general services; 8:48, Great 
Road, assist other agencies; 9:24, 
Main Street, general services; 
10:00, Ayer High School, Washing
ton Street, general services; 
10:30, Jack O Lantern of Ayer, Lit
tleton Road, burglar alarm; 11:09, 
Willard Street at Myrick Street, dis
turbance general; 

parking complaint; 3:56, Hatch 
Street, medical, police & Ambu
lance 1 respond, Still alarm, sta
tion coverage; 7:23, Pleasant 
Street, assist citizen; 7:33, Myrick 
Street, assist citizen; 9:44, Depot 
Square, burglary breaking and 
entering; 9:58, East Main Street, 
suspicious activity; 11:16, Oak 
Ridge Drive, assist other agencies; 

Monday,
May
3

AM 1:03, ALS Ambulance 1 to 
Harvard; 3:08, Autumn Ridge 
Drive, suspicious activity; 10:09, 
Groton Road, motor vehicle acci
dent with personal injury, police. 
Ambulance 1 & Engine 2 respond; 
10:45, West Main Street, suspi
cious activity; 11:48, Depot 
Square, incapacitated person, 
police & Ambulance 1 respond; 
PM 2:00, Willard Street., serve 
restraining order;  3:22, West Main 
Street, burglar alarm; 6:25, Isaacs 
Lane, disturbance family; 7:23, 
East Main Street, disturbance gen
eral; 8:09, Washington Street, gen
eral services; 8:26, Rail Trail lot, 
Groton Street, suspicious activity; 
9:57, Carlton Circle at East Main 
Street, general services; 

Tuesday,
May
4

AM 12:30, Willard Street, Ambu
lance 1 respond; 2:07, Depot 
Square, suspicious activity; 
2:12, Willard Street, distur
bance general; 11:20, Wok N 
Roll, Park Street, burglar alarm; 
PM 12:38, Ayer High School, Wash
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tal; 11:23, Great Road, 
domestic disturbance, arrest; 
11:54, Peabody Road and 
Wonderful World of Children 
day care, animal complaint, 
referred to ACO 
P.M.1:20, Harvard Road and 
Shaker Meadows, medical, 
ambulance transport to 
Nashoba Valley Medical Cen
ter; 1:47, police station, walk
in, information related to post 
office; 1:54, same, related to 
Center Town Hall; 2:13, Cot
tage Street, police officer 
wanted; 4:47, Benjamin Road, 
safety hazard; 4:49, Main 
Street, Ayer, mutual aid, 
police; 5:48, Lancaster Road 
and school, suspicious activ
ity; 9:53, Keady Way, officer 

4:54, Main Street, domestic 
disturbance, peace restored; 
4:55, police station, officer 
wanted; 7:49, police station, 
walkin, information related to 
Hazen and Walker roads; 9:31, 
Front Street and train station, 
assisted citizen; 10:20, police 
station, escort; 11:47, police 
station, building and site 
checked and secure; 11:52, 
Center Road, medical, ambu
lance transport to Nashoba 
Valley Medical Center. 

Friday, May 7 
A.M. 12:06 to 4:10, town
wide, police conducted 39 
building and site checks, all 
secure; 10:29, West Main 
Street, Ayer, medical, ambu
lance call, referred to other 

checks, secure; 9:15, Walker 
Road, noise complaint; 9:38, 
Hazen Road, suspicious activ
ity, building checked and 
secure; 9:49, Hazen Road, sus
picious activity, building 
checked and secure; 10:07, 
Lancaster Road, suspicious 
person; 10:32, Benjamin Road, 
officer wanted; 10:46, Lawton 
Road, residential burglar alarm. 

Sunday, May 9 
A.M. 1:05 to 3:23, townwide, 
police conducted 29 building 
and site checks, all secure; 
5:30, Holden Road, residential 
burglar alarm; 7:00, Horse 
Pond Road, animal complaint; 
11:10, Clark Road and Wayside 
Trailer Park, medical, ambu
lance transport to Leominster 
Hospital. 
P.M. 12:02, Center Road, rail
road complaint; 12:24, Maple 
Street, medical, ambulance 
transport to UMass Medical 
Center, Worcester; 2:49, Main 
Street, railroad complaint; 
3:17, Clark Road, police officer 
wanted; 6:30, Andrea Terrace, 
same; 8:19, Squannacook 
Road, medical, ambulance call, 
referred to other agency. 

Nashoba Associated Boards 
of Health, in conjunction with the 
Shirley Board of Health, 
announces that a Well Adult 
Clinics will be held on Thursday, 
June 3 from 1011 a.m. at the 
Senior Center, 9 Parker Road, 
and on Tuesday, June 15 from 
9:30–11 a.m. at Shaker Mead
ows (community room) Harvard 
Road, Shirley. Drop in for Blood 
Pressure, Pulse Screening and 
Diet Teaching. No appointment 
is necessary. For further infor
mation, please contact Nashoba 
Nursing Service & Hospice at 
978/4256675 or 1800698
3307 or visit us at 
www.nashoba.org. 
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PUBLIC COMMENT PERIOD 
OPEN FOR 

FIVE-YEAR REVIEW 
FORMER FORT DEVENS SUPERFUND SITE 

DEVENS, MASSACHUSETTS 

The U.S. Army Corps of Engineers (USACE) is announcing the start of a Five-Year Review for the former 
Fort Devens Federal Superfund Site, Devens, MA. The purpose of a Five-Year Review is to evaluate whether 
the cleanup methods put in place at the site are working as designed and continue to remain protective of 
human health and the environment. 

USACE invites the local community to take part in the review process by participating in a community 
interview; attending a Restoration Advisory Board (RAB) meeting; or submitting comments directly to the 
Department of the Army.  If you are interested in being interviewed, please call 1-800-836-8134 anytime from 
May 17, 2010 through July 2, 2010. Or, you can attend a RAB meeting on June 24, 2010 at Devens 
Commerce Center, MassDevelopment Offices, 33 Andrews Parkway, Devens, MA 01434.  USACE will be at 
the meeting to answer any questions or concerns as well as accept comments from the public. To submit 
written comments, please use the address below.  

BACKGROUND 

Camp Devens was established in 1917 as a temporary training area for soldiers during World War I.  In 1932, the site was 
named Fort Devens and made a permanent installation with the primary mission of commanding, training, and providing 
logistical support for non-divisional troop units. After closure in 1996, portions of the property were retained by the Army 
for reserve forces training, while the remaining sections were transferred to new owners for reuse and redevelopment. The 
facility is located in the towns of Devens, Ayer, Shirley, Lancaster, and Harvard. 

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Devens was placed 
on the National Priorities List (NPL) on December 21, 1989, because of environmental contamination at several locations. 
The contamination at the former Fort Devens site is associated with historic underground storage tanks/fuel depots and 
contaminated soils containing petroleum products and chemicals. The principal threats to human health and the 
environment are primarily groundwater, soil, and sediment contamination.  Since its placement on the NPL, long term 
monitoring and remediation activities have taken place at the contaminated sites, which have proved to be successful. 

More detailed information on this site can be found on the U.S. Environmental Protection Agency (EPA) web page at: 
http://www.epa.gov/ne/superfund/sites/devens/ 

To submit comments and questions regarding the Five-Year Review process or site clean-up, please contact: 
Robert J Simeone 
Department of the Army 
Base Realignment and Closure Division 
U.S. Army Garrison Fort Devens 
30 Quebec Street, Unit 100 
Devens, MA 01434-4479 
Office: 978-796-2205 
Email: robert.j.simeone@us.army.mil 
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CALENDAR



FRIDAY, MAY 21 
Town Offices Closed 

Meetings held in Town Offices 
unless otherwise noted, subject to 
change with 48hours posted notice. 

MONDAY, MAY 24 
Board of Health: 5:30 p.m. 
Board of Assessors: 6 p.m. 
Board of Selectmen: 7 p.m. 
Finance Committee:7 p.m. 
Town Clerk, evening office hours: 

6 to 8:30 p.m. 
Tax Collector, evening hours: 6 to 

8:30p.m. 

TUESDAY, MAY 25 
Veterans agent: 5:30 to 7 p.m. 
Shirley Middle School orientation 

for incoming sixth grade — with build
ing tour, 6 to 7 p.m. 

Town Study Committee: 6 p.m. 
Conservation Commission: 7:15 

p.m. 

WEDNESDAY, MAY 26 
There is such a thing as a 

“Free Lunch”: 11 a.m. The 
Shirley Council on Aging (COA), 
thanks to a generous grant from 
the Friends of the Nashoba Val
ley Medical Center, is offering 
its next monthly “Free Pizza and 
Movie” lunch, open to all Shirley 
Seniors. “Out of Africa” will be 
shown at the new Senior Center 
beginning at 11; at 11:45, we 
will have an intermission where 
free Pizza, Popcorn and drinks 
will be available. Once everyone 
is served, we will resume the 
movie. It is expected that the 
movie will be over by about 1 
p.m. 

The movie describes events 
from 1914 to 1931 concerning 
European settlers and the native 
people in the bush country of 
Kenya (in British East Africa). 
It’s setting spans from seaside 
at Mombasa to Nairobi, and 
from Mount Kenya to Kiliman
jaro, as told from the lyrical, 
poetic viewpoint of Danish 
Baroness Karen von Blixen
Finecke. The film stars Meryl 
Streep as the Baroness Karen 
von BlixenFinecke; Robert Red
ford as Denys Finch Hatton; and 
Klaus Maria Brandauer (as 
Baron Bror von BlixenFinecke). 

Our thanks to the Movie com
mittee members (Sally Hamel, Vi 
Burnley and Harold Smith) for 
their willingness to volunteer, to 
the Shirley Library for the movie, 
Pepsi for the drinks and to Vil

lage Pizza for helping defray the 
cost of the Pizzas. 

See you all there!! 

FRIDAY, MAY 28 
Town Offices Closed 

Meetings held in Town Offices 
unless otherwise noted, subject to 
change with 48hours posted notice. 

BRIEFS 
Art Fair, Pizza Party and 

Concert! 
... sponsored by the Shirley 

School District Early Learning 
Department, on June 5 in the 
Shirley Middle School Cafeteria. 

Art Fair: 10:30 – 11:30 a.m.; 
Pizza: 11:30 a.m. to noon; Con
cert: noon to 1 p.m. 

Come have fun and get 
“messy” with your children at 
our annual Art Fair. There will be 
numerous handson art activi
ties! Art work will be displayed in 
the Lobby. 

Bring a blanket for your fam
ily for our Outdoor concert with 
Roger Tincknell! 

Roger Tincknell has been per
forming for children and adults 
throughout the U.S., Canada 
and Europe for over 30 years. 
His strong, expressive vocal 
styles and masterful instrumen
tal skills bring a warmth and ver
satility to his performances. 
With over twelve years as a 
classroom teacher and music 
specialist in his background, 
Roger has also worked as an 
ArtistinResidence, pioneering 
programs in multicultural educa
tion and special needs curricu
lum development. 

Roger is a twotime Parents’ 
Choice Awardwinning recording 
artist with numerous CDs for 
children and adults. His albums 
include multicultural, environ
mental and family songs. 
Roger’s repertoire includes origi
nal and contemporary material, 
as well as traditional folk styles. 
Ballads, swing, country blues, 
bluegrass, and cowboy yodeling 
are interspersed with Latin 
American and international folk
songs. Roger accompanies him
self on guitar, banjo, mandolin, 
Irish bazouki, Puerto Rican and 
Venezuelan cuatros, South 
American charango, Native 
American Flute, harmonica and 
piano and percussion. 

SAVE THE DATE 
Shirley Hoe Down plant sale 

Attention all gardeners! Are you inter
ested in supporting Longley Acres Con
servation Area while improving the health 
of your perennial beds?  

Consider making a donation of your 
perennial divisions for the Shirley Hoe 
Down plant sale! On or before Friday, 
June 4, pot up and bring your extra divi
sions to the Longley Acres farmhouse at 
27 Whitney Road in Shirley. While you are 
there, please feel free to look around the 
property.  

Please include identification labels on 
the plants and leave your name, so we 
can acknowledge your donation. It is best 
to divide and pot plants at least a week in 
advance and keep them in a shady spot, 
so that the roots will establish and they 
will look good for the Shirley Hoe Down 
plant sale on Saturday, June 5. All pro
ceeds from the plant sale support the 
Longley Acres Maintenance Fund. 

We are also looking for donations 
of items for the silent auction at the 
Hoe Down booth. If you have an item 
you would like to contribute, this 
would be greatly appreciated.  Recog
nition for all donations will be given, 
and donations are tax exempt. 

Also, with June quickly approaching, 
we will soon be organizing to hay the 
fields at Longley Acres. We rely on an 
entirely volunteer effort and are fortunate 
to have so much community support. If 
you are interested in volunteering to help 
“bring in the hay,” let us know. 

Contact Conservation administrator 
Chuck Katuska at 9784252600, ext. 
245, or email conservation@shirley
ma.gov. 

4th annual spaghetti dinner 
The AyerShirley Lions Club is 

having a Spaghetti Dinner on 
Wednesday, June 9 at Dan’s 
Place, West Main Street, Ayer 
from 4:30 to 7 p.m. Tickets are 
$8, children 10 and under and 
seniors 65 and older $6. There 
will be a 50/50 raffle and the win
ner drawn at the end of the din
ner. Tickets are available at North 
Middlesex Savings Bank, Closets 
By Design, Moore Lumber and at 
the door. All proceeds donated to 
Lion Charities. 

Well adult clinic 

Shirley
911
Log


Monday, May 3 

A.M. 12:01 to 2:30, townwide, 
police conducted 26 building 
and site checks, all secure; 
1:23, Squannacook Road, med
ical, ambulance transport to 
Leominster Hospital; 4:01, Tol
man Avenue, suspicious motor 
vehicle; 5:48, Front Street near 
Citgo station, traffic stop, warn
ing citation; 6:26, Center Road, 
traffic stop, warning citation; 
10:08, police station, walkin 
information related to Senior 
Center; 10:09, Lancaster Road 
and Lura White School, Fire 
Dept. service call; 11:24, 
Moore Drive, police officer 
wanted. 
P.M. 12:16, Moore Drive, police 
officer wanted; 12:38, Moore 
Drive, police investigation; 
2:23, police station, officer 
wanted; 2:234, police station, 
walkin, no service; 2:58, Gro
ton Road, animal complaint, 
referred to ACO; 3:22, DPW 
call; 3:59, Holden Road, safety 
hazard; 4:44, police station, 
walk=in services; 5:22, Shaker 
Road, verbal disturbance, 
peace restored; 5:24, Leomin
ster Road and fire station, Fire 
Dept. training; 7:19, police sta
tion, walkin service; 10:09, 
Patterson Road, warrant arrest 
attempt, unfounded; 111:50, 
Front Street and Briarwood 
Trailer Park, building and site 
check, secure; 11:50, Ayer 
Road, animal complaint; 
11:55, Fredonian Street, traf
fic stop, citation issued. 

Tuesday, May 4 
A.M. 12:09, Leominster Road, 
domestic disturbance; 12:53, 
Fredonian Street, suspicious 
motor vehicle; 1:01, Center 
Road and Main Street, traffic 
stop, verbal warning; 1:08, 
Benjamin Hill pool, building 
and site checked and secure; 
1:13, Front Street and Corpo
rate Resources Group, med
ical, ambulance transport to 
Nashoba Valley Medical Cen
ter, Ayer; 1:37 to 5:06, build
ing and site checks, secure; 
7:50, warrant arrest 
attempted, unsuccessful; 
8:22, police station, officer 
wanted; 9:15, Lancaster Road 
and school, Fire Dept. service 
call; 9:16, police station, offi
cer wanted; 9:42, same; 
10:04, Lunenburg Road, Lan
caster, assist other police; 
10:05, Lunenburg Road, Lan
caster, medical, ambulance 
transport to Leominster Hospi

wanted. 
Wednesday, May 5 

A.M. 12:21 to 3:00, town
wide, police conducted 16 
building and site checks, all 
secure; 1:34, Lancaster Road, 
traffic stop, warning citation; 
2:20, Main Street by post 
office, traffic stop, verbal 
warning; 4:52, police station, 
walkin, information; 5:26, 
Townsend Road, traffic stop, 
warning citation; 6:20, DPW 
call; 6:32, Leominster Road, 
traffic stop, warning citation; 
8:08, town street, traffic con
trol; 8:35, Great Road, motor 
vehicle accident, no injury; 
10:38, Ayer Road and Phoenix 
Bar & Grill, Fire Dept. service 
call; 10:51, Kelsey Lane, Fire 
Dept. inspection service; 
11:01, Shaker Road, same; 
11:58, police station, officer 
wanted. 
PM. 2:22, 2:38, police sta
tion, walkins, officer wanted; 
2:42, police station, walkin, 
information, 3:06, Amanda 
Lane, E911 hang up call inves
tigated; 7:13, Walker Road, 
suspicious motor vehicle; 
7:42, Harvard Road, motor 
vehicle lockout; 8:02, Chapel 
Street, parking complaint; 
11:47 to 11:59, building and 
site checks, secure. 

Thursday, May 6 
A.M. 12:00 to 2:01, town
wide, police conducted 31 
building and site checks; all 
secure; 12:36, Front Street, 
traffic stop, warning citation; 
5:07, Catacunemaug Road, 
traffic stop, citation issued; 
5:56, 6:09, Catacunemaug 
Road, traffic stops, warning 
citations; 6:13, Walker Road, 
traffic stop, verbal warning; 
6:33, Benjamin and Ayer 
roads, traffic stop, verbal 
warning; 8:11, police station, 
officer wanted; 8:35, Garrison 
Road, animal complaint, 
referred to ACO; 8:59, Chapel 
Street, police officer wanted; 
10:55, Kelsey Lane, Fire Dept. 
inspection service. 
P.M. 12:40, police station, 
officer wanted; 1:39, Shaker 
Road, safety hazard; 1:40, 
Holden Road, residential bur
glar alarm; 1:50, same; 2;15, 
Hazen Library, officer wanted; 
3:13, Holden Road, residential 
burglar alarm; 3:52, police sta
tion, officer wanted; 4:09, Cat
acunemaug Road, railroad 
complaint; 4:19, Front Street, 
suspicious motor vehicle; 

agency; 11:09, Keady Way, 
police officer wanted; 11:30, 
Squannacook Road, police 
patrol; 11:33, Windsor Road, 
Fire Dept. service call; 11:50, 
Lakeview Drive, Fire Dept. 
inspection service. 
P.M. 1:34, Townsend Road, 
suspicious activity; 4:34, 
School Street, medical, ambu
lance call, services rendered; 
5:02, Ayer Road, medical, 
ambulance transport to Leomin
ster Hospital; 9:44, Ayer Road, 
fire alarm; 9:47, Fredonian 
Street and Dunkin Donuts, sus
picious activity; 11:32, Patter
son Road, traffic hazard; 11:43 
to 11:51, townwide, building 
and site checks, secure; 
11:59, Harvard Road, medical, 
ambulance transport to Leomin
ster Hospital. 

Saturday, May 8 
A.M. 12:20 to 6:09, townwide, 
police conducted 18 building 
and site checks, all secure; 
1:07, Harvard Road, domestic 
disturbance; 1:17, Lura White 
School, motor vehicle accident, 
no injury, vehicle towed; 2:13, 
Benjamin Hill pool, building and 
site checked and secure; 5:00, 
Laurel Circle and K.C.B. Solu
tions company, burglar alarm; 
5:53, 6:03, 6:09, building and 
site checks, secure; 7:40 
Robertson Road, larceny. 
P.M. 3:59, Clark Road and Way
side Trailer Park, E911 hang up 
call, services rendered; 4:13, 
Benjamin Hill pool, building and 
site checked, secure; 4:28, 
Great Road and Shirley Package 
Store, building and site 
checked, secure; 4:35, Little 
Turnpike Road, traffic stop, ver
bal warning; 4:44, Walker 
Road, medical, ambulance 
transport to Nashoba Valley 
Medical Center; 7:15, Main 
Street, traffic stop, warning 
citation; 5:18, Lancaster Road, 
traffic stop, warning citation; 
5:53, Lancaster Road, medical, 
ambulance transport to 
Nashoba Valley Medical Center; 
6:08, Lancaster Road, traffic 
stop, verbal warning; 6:11, 
Front Street and village area, 
police foot patrol; 7:00, police 
station, officer wanted; 8:33, 
Kelsey Lane, animal complaint; 
8:48,m Benjamin Hill recreation 
area, suspicious activity, gath
ering disbursed; 8:59 to 9:06, 
townwide, building and site 
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North, motor vehicle stop; 1:35, 
station, assist citizen; 2:17, Route 
119 West, motor vehicle stop; 
2:28, Old Turnpike Road, officer 
wanted; 7:44, Canal Street, suspi
cious activity; 8:07, Route 13 
South, motor vehicle stop; 8:43, 
Main Street East, motor vehicle 
stop; 9:08, Pine Street, suspi
cious activity, 

Friday, April 23 
A.M. 12:34, Brookline Street, 
motor vehicle stop; 7:00, Dud
ley Road, motor vehicle stop; 
7:11, Dudley Road, motor vehi
cle stop. 
P.M. 12:55, Route 119 East, 
motor vehicle stop; 2:22, Route 
119 East, motor vehicle lockout; 
2:56, Elm Circle, motor vehicle 
complaint; 5:37, Lunenburg 

5:43, Route 119 East, motor 
vehicle stop; 5:58, Route 119 
East, motor vehicle stop; 6:13, 
Route 119 West, motor vehicle 
stop. 

Tuesday, April 27 
A.M. 1:40, Hickory Drive, suspi
cious activity; 6:01, Main 
Street East, animal complaint; 
9:28, Route 119 West, assist 
citizen. 
P.M. 12:19, Route 13 North, 
motor vehicle stop; 1:52, Fitch
burg Road, ambulance call; 
2:29, Littleton police, assist 
other agency; 4:08, Main 
Street East, bank alarm; 5:25, 
Main Street East, bank alarm. 

Wednesday, April 28 
A.M. 5:42, Ash Street, ambu
lance call; 7:37, Haynes Road, 
motor vehicle stop; 10:48, 
Brookline Road, suspicious 
activity. 
P.M. 2:26, Highland Street, 
motor vehicle stop; 3:12, Route 
119 West, motor vehicle stop; 
3:51, Worcester Road, ambu
lance call; 3:59. Pheasant 
Ridge Road, missing person; 
6:30, Fitchburg Road, suspi
cious activity; 8:11, Route 119 
West, motor vehicle stop; 9:15, 
Route 119 West, motor vehicle 

Townsend who has given so much 
for the growth and betterment of 
Townsend and its seniors. All nomi
nees for consideration should be 
submitted no later than May 31, 
2010. If someone you have nomi
nated in the past and was not 
selected, please resubmit that 
individual for consideration. 

Forms for the nomination can 
be picked up at the Townsend 
Senior Center. Mail your nominee 
to: The William E. May Endowment 
Committee, in care of The Friends 
of the Townsend Seniors, P. O. Box 
972, Townsend, MA 01469. 

Completed forms can also be 
dropped off at the Senior Center 
but please mark on the enve
lope, “William E. May Endow
ment Nominee.” 

The Townsend Recreation 
Department has signed a con
tract with the Kelly Miller Circus 
for the exhibition of an all new 
2010 show. The circus will roll 
into town to the Hawthorne Brook 
Middle School Field on Thursday, 
July 1. Everyone is invited to 
come out and watch the animals 
being unloaded and fed, and the 
elephants raising the big top. 
Activities will begin at 7:30 a.m., 
and the tent will be raised at 9 
a.m. Guides will be furnished for 
groups and anyone attending. 

The traditional “old style” cir
cus will present two perform
ances at 4:30 and 7:30 p.m. 
Support the Townsend Recre
ation Department and enjoy a 
great show! 

Complete Auto Service 
Foreign & Domestic 

All Brands of TIRES! 
~ Free Tire Rotation ~ Free Flat Repairs ~ 

15 Elm Street, Groton • 978-448-5066 
www.GrotonMotors.com 

PUBLIC COMMENT PERIOD 
OPEN FOR 

FIVE-YEAR REVIEW 
FORMER FORT DEVENS SUPERFUND SITE 

DEVENS, MASSACHUSETTS 

The U.S. Army Corps of Engineers (USACE) is announcing the start of a Five-Year Review for the former 
Fort Devens Federal Superfund Site, Devens, MA. The purpose of a Five-Year Review is to evaluate whether 
the cleanup methods put in place at the site are working as designed and continue to remain protective of 
human health and the environment. 

USACE invites the local community to take part in the review process by participating in a community 
interview; attending a Restoration Advisory Board (RAB) meeting; or submitting comments directly to the 
Department of the Army.  If you are interested in being interviewed, please call 1-800-836-8134 anytime from 
May 17, 2010 through July 2, 2010. Or, you can attend a RAB meeting on June 24, 2010 at Devens 
Commerce Center, MassDevelopment Offices, 33 Andrews Parkway, Devens, MA 01434.  USACE will be at 
the meeting to answer any questions or concerns as well as accept comments from the public. To submit 
written comments, please use the address below.  

BACKGROUND 

Camp Devens was established in 1917 as a temporary training area for soldiers during World War I.  In 1932, the site was 
named Fort Devens and made a permanent installation with the primary mission of commanding, training, and providing 
logistical support for non-divisional troop units. After closure in 1996, portions of the property were retained by the Army 
for reserve forces training, while the remaining sections were transferred to new owners for reuse and redevelopment. The 
facility is located in the towns of Devens, Ayer, Shirley, Lancaster, and Harvard. 

Pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Devens was placed 
on the National Priorities List (NPL) on December 21, 1989, because of environmental contamination at several locations. 
The contamination at the former Fort Devens site is associated with historic underground storage tanks/fuel depots and 
contaminated soils containing petroleum products and chemicals. The principal threats to human health and the 
environment are primarily groundwater, soil, and sediment contamination.  Since its placement on the NPL, long term 
monitoring and remediation activities have taken place at the contaminated sites, which have proved to be successful. 

More detailed information on this site can be found on the U.S. Environmental Protection Agency (EPA) web page at: 
http://www.epa.gov/ne/superfund/sites/devens/ 

To submit comments and questions regarding the Five-Year Review process or site clean-up, please contact: 
Robert J Simeone 
Department of the Army 
Base Realignment and Closure Division 
U.S. Army Garrison Fort Devens 
30 Quebec Street, Unit 100 
Devens, MA 01434-4479 
Office: 978-796-2205 
Email: robert.j.simeone@us.army.mil 

MartyCo Dumpsters
The little guy with the big dumpster! 

$290.00 

INTERIOR/EXTERIOR PAINTING 
Power Washing • Fully Insured 
Drywall • Plastering • Repairs

We have licensed 
carpenters on our staff. 

OVER
20 YEARSEXPERIENCE 

$15000 OFF 
Interior Painting 

Minimum $500 • Expires 5/31/10 

SAVE $300 
Book your Spring 

Exterior Paint Job NOW! 
Expires 5/31/10 

Call today to get your customized quote 

978-433-9722 One Call 
Does It All! 

Please see LOG/6 

CALENDAR 
FRIDAY, MAY 21 

Books and Blocks Storytime: 
10:30 to 11 a.m. Ages 13 in 
Library Storytime Room. 

Renaissance Dance: 7:30 to 
9 p.m. Open and free, in Library 
Meeting Hall A&B. 

SATURDAY, MAY 22 
Indian Hill Big Band: 7:30 to 

9:30 p.m. Concert in Library 
atrium sponsored by TPL Endow
ment. Refreshments will be 
served. 

MONDAY, MAY 24 
Qi Gong: 9:30 to 10:30 p.m., 

exercise, in Library Meeting Hall 
A&B. 

North Middlesex Regional 
School District Committee: 7 p.m., 
North Middlesex Regional High 
School 

Water Commissioners: 5:30 
p.m.,, Water Department 

Board of Health: 6:30 p.m.,, 
Town Hall room 2 

TUESDAY, MAY 25 
Preschool Storytime and 

Craft: 11 to 11:45 a.m., ages 3 
to 5, in Library Storytime Room 

LEGO Club: 6 to 7 p.m. Ages 6 
and up, in Library Storytime 
Room. 

WEDNESDAY, MAY 26 
Qi Gong: 9:30 to 10:30 p.m., 

exercise, in Library Meeting Hall 
A&B. 

Senior Bingo: 1:30 to 3 p.m., 
Library/Senior Center Meeting 
Hall A&B. 

Adult Book Discussion 
Group: 7:30 9 p.m. We will be 
reading and talking about two 
books (April's and May's) at this 
session, due to scheduling 
issues. The first is “Fool” by 
Christopher Moore. "Pocket, 
King Lear’s fool, sets out to 
straighten out the mess the 
mad king has made of the king
dom and the royal family, only to 
discover the truth about his own 
heritage." Participants are also 
encouraged to read “Shades of 
Grey: a novel,” by Jasper Forde 
for May. Pick up your copy of the 
books at the library. Location: 
Library’s Historical Meeting 
Room. Register online. 

Zoning Board of Appeals: 6:45 
p.m.,, Town Hall room 2 

Cemetery & Parks Commission: 

The Posting Board 
7 p.m., Kimball House 

Conservation Commission: 7 
p.m., Town Hall, Selectmen’s Cham
bers 

THURSDAY, MAY 27 
Line Dancing: 9:30 to 10:30 

a.m. in Library’s Meeting Hall A&B. 
For fees, contact the Senior Center. 

Let Go & Lighten Up: 7-9 
p.m.: In this interactive, multi
media, energetic event you will 
learn about the physiological, 
psychological and spiritual bene
fits of daily laughter. You will 
also learn some extraordinary 
joymaking techniques, including 
Laughter Meditation, Laughter 
Yoga and Laffirmations. The pro
gram will be presented by Lisa 
Wessan, LCSW, CLL, RM. She is 
a motivational author, speaker, 
counselor, coach and certified 
laughter yoga and meditation 
instructor. This program is sup
ported in part by a grant from 
the Townsend Cultural, a local 
agency which is supported by 
the Massachusetts Cultural 
Council, a state agency. Loca
tion: Library’s Meeting Hall A&B. 
Register online. 

FRIDAY, MAY 29 
Books and Blocks Storytime: 

10:30 to 11 a.m. Ages 13 in 
Library Storytime Room. 

BRIEFS


Electronics and Appliance 
Collection Day 

Townsend Troop 10 Eagle 
Scout candidate Adam Reno will 
hold a collection day for elec
tronics, printer cartridges and 
appliances on Saturday, June 5 
in the back area of the 
Townsend Common from 9 a.m. 
to 2 p.m. Volunteers will unloads 
your car; cash preferred to pay 
disposal fees. 

This collection is to benefit 
Boy Scout Adam Reno’s Eagle 
Project: The construction of a 
meditation circle in the Highland 
Street cemetery. 

Will also pick up smaller appli
ances before the event: Call 978
4335574 or 6032615574. 

Fees are: $1 Speakers, 
Mice, Keyboards; $1 Plugs, 
Wires $1 iPods and acces
sories; $1 Parts/Accessories of 
Computers; $1 
Camera/Video/Audio Equip

ment, Walkman; $2 
Copy/Fax/Scanner/Printers; $2 
Phones of any kind and Phone 
Systems; $2 CD Rom/DVD Dri
ves; $2 Microwaves; $3 DVD 
Players, Stereos; $3 VCR; $5 
Computer monitors; $5 Lap
tops; $5 Computers, CPUs 
Servers; $5 UPS (computer bat
tery back up systems); $5 Air 
Conditioners; $5 Dehumidifiers; 
$7 Refrigerators; $7 Freezers; 
$7 Hot Water Tanks and 
Heaters; $7 Washing Machines; 
$7 Dryers; $7 Stoves; $7 Dish
washers; $15 TVs  plastic; $20 
TVs  wood; $1 Laser or printer 
cartridges. 

Parent/Toddler Program 
director needed 

Townsend RecreationPar
ent/toddler program at the Kid’s 
Kountry Playground. Counselor 
will oversee free play, story 
time, craft time, snack time and 
games, while parents help. Still 
seeking person to run this pro
gram. 

Program will be held June 29, 
July 1,6,8,13,15,20,22,27,29, 
Aug. 3 and 5 from 9:30 to 11 
a.m. ; $45/child. Parents are 
responsible for their own child’s 
morning snack. (Playground is 
located at the corner of East
man and Turnpike Roads.) 

Contact Karen Clement at 
clem6six@verizon.net or 978
5975914 to secure a slot. 
Obtain form and info about other 
programs at 
http://www.townsend.ma.us/to 
wngov/culture&rec/recreatn.htm 
Friends of the Townsend Seniors 
Endowment Fund 

We are looking for help. We 
would like to form a Task Force 
Team to help direct us in the right 
direction to raising money for our 
Endowment Fund for the Seniors 
and their new building. What we 
need is someone with experience 
in this field who is willing to help 
our longest living citizens in town 
for future years at the Senior 
Center. Please contact Bill 
Roberts at 9785978587 if you 
have time to help and interested 
in this big endeavor. 
Seeking nominees 

The Friends of the Townsend 
Seniors are once again seeking the 
help of the community in nominat
ing that “outstanding individual” in 

Time, date, location and tickets 
for the award dinner is not avail
able at this time. For more infor
mation call Bill Roberts at 978
5978587 or Russ Moore at 
9785970204. 

SAVE
THE
DATE


Ashby 5k Run/walk & 
Safety Day 

Saturday May 22, rain or 
shine. The runners start at 9:30 
a.m. The walkers start at 9:45 
a.m. You can register by mail or 
on the day of the race. Download 
the registration form at 
www.ashby5k.org. 

Proceeds go to the Girl Scouts 
Annual Giving Campaign, which 
provides financial aid to Scouts. 

There will be nailpainting, 
facepainting, RAD kids demo, 
child watch during the race, first 
aid demo, and child I.D. cards. 

Well adult clinic/Ashby 
Nashoba Associated Boards 

of Health, in conjunction with 
the Ashby Board of Health, 
announces that a Well Adult 
Clinic will be held free of charge 
for the general public on Tues
day, June 1, 11 a.m. to noon, at 
the Library, New Ipswich Road, 
Ashby. Drop in for Blood Pres
sure, Pulse Screening and Diet 
Teaching. No appointment nec
essary. For further information, 
please contact Nashoba Nursing 
Service & Hospice at 978/425
6675 or 18006983307. or 
visit us at www.nashoba.org. 

Well adult clinic/Townsend 
Nashoba Associated Boards 

of Health, in conjunction with 
the Townsend Board of Health, 
announces that a Well Adult 
Clinic will be held on Wednes
day, June 2 from 13 p.m. at the 
Senior Center on Dudley Road 
and Wednesday, June 9 from 
9–11 a.m. at Atwood Acres, also 
on Dudley Road, Townsend. 
Drop in for Blood Pressure, 
Pulse Screening and Diet Teach
ing. No appointment is neces
sary. For further information, 
please contact Nashoba Nursing 
Service & Hospice at 978/425
6675 or 18006983307 or 
visit us at www.nashoba.org. 

COMING IN JULY... 
Townsend to Host Circus 

Townsend
Police
Log


Monday, April 19 

A.M. 1:18, Route 13 North, motor 
vehicle complaint; 2:32, Emery 
Road, ambulance call; 2:49, Main 
Street West, motor vehicle lock
out; 10:55, Route 119 West, 
motor vehicle complaint. P.M. 
12:08, center area, motor vehicle 
stop; 12”38, Proctor Road, motor 
vehicle complaint; 2:51, Wallace 
Hill Road, animal complaint; 
5:21, Oak Street, motor vehicle 
stop; 5:28, Route 119 East, 
motor vehicle stop; 6:51, Proctor 
Road, break and enter; 10:50, 
Main Street East, suspicious 
activity; 11:43, Fitchburg Road, 
ambulance call. 

Tuesday, April 20 
A.M.1:01, Haynes Road, ambu
lance call; 1:07, Fitchburg 
Road, suspicious activity; 1:39, 
Route 13 South, motor vehicle 
stop; 5:04, Dudley Road, motor 
vehicle stop; 7:33, Canal 
Street, motor vehicle stop; 
9:40, Bayberry Hill Road, bur
glar alarm; 10:53, Pierce Road, 
fire alarm. 
P.M. 1:11, Route 119 East, assist 
citizen; 3:57, Main Street East, 
assist other agency; 6:42, Proctor 
Road, suspicious activity; 7:01, 
Whitcomb Street, fire alarm; 7:36, 
Route 119 East, motor vehicle 
stop; 9:17, Main Street West, 
ambulance call. 

Wednesday, April 21 
A.M. 12:34, Route 13 South, 
motor vehicle stop; 12:52, Route 
13 South, motor vehicle stop; 
5:37, Route 119 East, motor 
vehicle stop; 6:38, South Street, 
motor vehicle stop; 6:48, South 
Street, motor vehicle stop; 9:29, 
station, officer wanted; 10:30, 
Haynes Road, officer wanted; 
10:31, Bow Street, mental 
health; 11:53, New Fitchburg 
Road, ambulance call. 
P.M. 3:44, South Street, disabled 
motor vehicle; 3:46, Pearl Hill 
State Park, assist other agency; 
5:26, Spaulding Street, motor 
vehicle accident no injury; 7:19, 
Brookline Road, suspicious activ
ity; 8:06, West Elm Street, ambu
lance call. 

Thursday, April 22 
A.M. 12:52, Peach Lane, suspi
cious activity; 4:41, Route 13 
North, motor vehicle stop; 4:58, 
Route 119/Family Dollar, motor 
vehicle stop; 7:23. Route 
119/center, motor vehicle stop; 
8:41, Dudley Road, burglar 
alarm; 10:10, Dudley Road, sus
picious activity. 
P.M. 12:13, Fitchburg Road, 
assist citizen; 1:14, Route 13 

Road, motor vehicle stop; 5:42, 
West Elm Street, motor vehicle 
stop; 6:42, Route 13 North, 
motor vehicle stop; 7:44, Sumac 
Drive, officer wanted; 9:40, Fitch
burg Road, ambulance call. 

Saturday, April 24 
A.M. 12:58, West Elm Street, 
ambulance call; 1:42, Main 
Street Center, motor vehicle 
stop; 11:49, Brookline Road, 
assist citizen. 
P.M. 12:29, Route 13 South, 
motor vehicle stop; 12:52, Brook
line Street, motor vehicle stop; 
1:11, Brookline Street, motor 
vehicle stop; 1:11, Brookline 
Street, motor vehicle stop; 2:04, 
Lunenburg Road, motor vehicle 
stop; 3:34, Ash Street, fire alarm; 
5:52, Bow Street, ambulance 
call; 6:10, Turnpike Road, ambu
lance call; 9:56, Main Street 
East, suspicious activity; 10:12, 
Pepperell police, assist other 
agency; 10:37, Route 119 West, 
motor vehicle stop; 11:36, Route 
119/center, motor vehicle stop; 
11:36, Harbor area, motor vehicle 
complaint; 11:45, Route 119 
East, motor vehicle stop. 

Sunday, April 25 
A.M. 5:47, Main Street East, 
motor vehicle stop; 10:25, 
Brookline Road, assist citizen. 
P.M. 12:04, Bow Street, suspi
cious activity; 12:12, Virgo 
Lane, ambulance call; 12:31, 
Bow Street, arrest; 3:10, Route 
13 North, motor vehicle stop; 
3:46, Brookline Road, assist 
citizen; 5:35, common, suspi
cious activity; 5:58, Proctor 
Road, domestic/family; 6:14, 
Mason Road, motor vehicle 
stop; 6:47. Route 119 East, 
motor vehicle stop; 7:58, Route 
13 South, motor vehicle stop; 
9:08, Route 13 South, motor 
vehicle stop; 9:21, Route 119 
West, motor vehicle stop. 

Monday, April 26 
A.M. 7:02, Spaulding Street, 
ambulance call; 8:39, Route 
119 West, motor vehicle stop; 
9:59, station, officer wanted; 
10:28, Highland Street, assist 
citizen; 10:51, Terrace Way, 
ambulance call; 11:05, 
Burgess Road, animal com
plaint. 
P.M. 12:26, Eastman Street, 
animal complaint; 12:52, 
Brookline Road, vandalism; 
3:33, West Meadow Estates, 
assist other agency; 4:51, 
Route 119 East, motor vehicle 
stop; 5:21, Route 13 South, 
motor vehicle stop; 5:26, War
ren Road, motor vehicle stop; 

vcolloca
Highlight

http:www.nashoba.org
http:www.nashoba.org
http:www.ashby5k.org
http://www.townsend.ma.us/to
mailto:clem6six@verizon.net


 

 
 

 
 

INTERVIEWS 

BARNUM ROAD MAINTENANCE YARDS 
(AOCS 44 AND 52) 



SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: Barnum Rd Maintenance Yards (AOC 44 & 52) EPA ID No.: MA7210025154 
Location: Devens, MA Date: August 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: Hydrogeologic Inc 
Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Jim Conway Title: Resident Engineer Organization: CENAE-CO-WRO 
Telephone No.: (978)318-8100 Street Address: 50 MacArthur Ave, Bldg. 689, Section D 
E-Mail: james.m.conway@usace.army.m City, State, Zip: Devens, MA 01434 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 
confirm that human health and the environmental continue to be protected by the remedial actions that have 
been performed at the site. The period covered by this five-year is from completion of the second five-year 
review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 
second five-year review (i.e., since September 2005)? 

Response: 

Unknown, therefore no opinion. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 
community? Are you aware of any ongoing community concerns regarding the site or its 
operation and maintenance? 

Response: 

Unknown. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please describe purpose and results. 

Response: 

My office is administering the Ayer AFRC construction contract and have performed construction inspections over the 
last two years. We have not performed environmental inspections, except in support of construction activities. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 
vandalism, or anything that required emergency response from local authorities? 
If so, please give details. 

Response: 
Multiple occurrances of UXO's being uncovered have occurred. There were one or two instance over the last two 
years of vandalism to the site wherein local authorities were called in afterward. Theft of property appeared to be the 
the motive. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which
 have impacted progress or resulted in a change in operations & maintenace procedures? 

Please describe changes and impacts. 


Response: 

No. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 

No. 



 

     

  

   
  

             

            

             

      

               

       

        

             

             

      

    

              

              

    

   
  

      
  

      
  

SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: Barnum Rd Maintenance Yards (AOC 44 & 52) EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Asst Environmental Scientist Organization: HydroGeoLogic, Inc. 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd. 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mary Ellen Iorio Title: P.E., P.M.P. Organization: USACE 

Telephone No.: (978) 318-8433 Street Address: 696 Virgina Road 
E-Mail: MaryEllen.Iorio@usace.army.mil City, State, Zip: Concord, MA 01742 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site. The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 

second five-year review (i.e., since September 2005)? 

Response: My understanding is that maintenance of this AOC has been turned over. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 

community? Are you aware of any ongoing community concerns regarding the site or its 

operation and maintenance? 

Response: None that I am aware of 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 

conducted by your office regarding the site? If so, please describe purpose and results. 

Response: None that I am aware of 



   

              

            

       

    

         

            

      

    

        

 

Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 

vandalism, or anything that required emergency response from local authorities? 

If so, please give details. 

Response: None that I am aware of 

5. Are you aware of any problems or difficulties encountered since the first five-year review which 

have impacted progress or resulted in a change in operations & maintenace procedures? 

Please describe changes and impacts. 

Response: None that I am aware of 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: No 
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SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: Shepley's Hill Landfill Operable Unit (AOCs 4, 5, & 18) EPA ID No.: MA7210025154 

Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Asst Environmental Scientist Organization: HydroGeoLogic , Inc. 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd. 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mary Ellen Iorio Title: P.E., P.M.P. Organization: USACE 

Telephone No.: (978) 318-8433 Street Address: 696 Virgina Road 
E-Mail: MaryEllen.Iorio@usace.army.mil City, State, Zip: Concord, MA 01742 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site.  The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the

   second five-year review (i.e., since September 2005)? 

Response: This site has been the subject of numerous ongoing investigations including a CSA,

               FFS investigation to fill data gaps to complete a FFS. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 

    community? Are you aware of any ongoing community concerns regarding the site or its

    operation and maintenance? 

Response: Community is actively involved through RAB meeings.  Information on SHL is always

               provided to the community.  The community is concerned with the potential of arsenic migrating off

              site and the cost of on-going pump and treat to contain the arsenic. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.)

    conducted by your office regarding the site?  If so, please describe purpose and results. 

Response: By contract and inhouse, numerous annual reports, sampling, landfill inspections,

               methane evaluation, investigations and sampling activities. 



 

  

 

 

  

 

 

 

 

Survey  Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping,

    vandalism, or anything that required emergency response from local authorities?

    If so, please give details. 

Response: None that I am aware of 

5. Are you aware of any problems or difficulties encountered since the first five-year review which

    have impacted progress or resulted in a change in operations & maintenace procedures?

   Please describe changes and impacts. 

Response: None that I am aware of 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: no 



SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: Shepley's Hill Landfill Operable Unit (AOCs 4, 5, & 18) EPA ID No.: MA7210025154 
Location: Devens, MA Date: August 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: Hydrogeologic Inc 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Fred Santos Title: Project Manager Organization: ECC 

Telephone No.: 508-229-2270 Street Address: 33 Boston Post Road West 
E-Mail: fsantos@ecc.net City, State, Zip: Marlborough, MA 01752 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site. The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 

third five-year review (i.e., since September 2005)? 

Response: My overall impression is positive. The Army has conducted a significant amount of remedial actions since 
the September 2005 five-year review and continues to do so through the fourth five-year review in September 2010. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 

community? Are you aware of any ongoing community concerns regarding the site or its 

operation and maintenance? 

Response: ECC's groundwater extraction and treatment system operator travels to the Shepley's Hill Landfill (SHL) site 

almost on a daily basis. The SHL treatment system abuts an Ayer, MA residential area. 

Our operator travels through the neighborhood before arriving at the SHL treatment system. Throughout the years he 

has maintained a relationship with the owners of the homes. 

They seem to understand and accept the Army's existing SHL remedial actions and the operations & maintenance 

associated with the treatment system and landfill.
 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 

conducted by your office regarding the site? If so, please describe purpose and results. 

Response: ECC staff is on-site at SHL approximately 20 hrs/wk to perform operation and maintenance activities. The 
Project Manager based out of the ECC New England office in Marlborough, MA conducts a site visit on a monthly 
basis. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 

vandalism, or anything that required emergency response from local authorities? 

If so, please give details. 

Response: No incidents have occurred at the site that required an emergency response from any local authority. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which

 have impacted progress or resulted in a change in operations & maintenace procedures? 


Please describe changes and impacts. 


Response: ECC continually optimizes the treatment system during the operation and maintenance of the system. At the 
end of each year, ECC submits an Annual Report on behalf of the Army which summarizes all of the activities that 
occurred at the site throughout the year. 
Please refer to the annual reports for more specific optimization details. I am not aware of any problems or difficulties 
that have caused major changes to operations and maintenance procedures. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: I have no additional comments, suggestions or recommendations at this point in time. 



SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: Shepley's Hill Landfill Operable Unit (AOCs 4, 5, & 18) EPA ID No.: MA7210025154 
Location: Devens, MA Date: June 2010 

Contact Made By: 
Name: John Skaarup Title: Project Engineer Organization: HydroGeoLogic, Inc. 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: jskaarup@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Ms. Michelle Carlisle Title: Administrative Assistant Organization: Ayer Board of Health 

Telephone No.: 978-772-8213 Street Address: One Main Street; 3rd floor 
E-Mail: N/A City, State, Zip: Ayer, MA 01432 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site. The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 

third five-year review (i.e., since September 2005)? 

Response: 

The Board of Health has concerns regarding the remedy (arsenic in groundwater, surface water and possibly 

drinking water).
 

2. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 

conducted by your office regarding the site? If so, please describe purpose and results. 

Response: 

The Board of Health is informed of site activities through RAB meetings and receives a copy 

of each report for this site.
 

3. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 

Board of Health concerns, comments, etc. are expressed by Richard Dougherty (PACE), USEPA and MADEP.
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SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: Shepley's Hill Landfill Operable Unit (AOCs 4, 5, & 18) EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: John Skaarup Title: Project Engineer Organization: HydroGeoLogic, Inc. 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: jskaarup@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mr. Brian Gill Title: Lieutenant Organization: Ayer Police Department 

Telephone No.: 978-772-8200 Street Address: 54 Park Street 
E-Mail: N/A City, State, Zip: Ayer, MA 01432 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site. The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 

third five-year review (i.e., since September 2005)? 

Response: 

Favorable. No Police Department actions were required at the site.
 

2. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 

conducted by your office regarding the site? If so, please describe purpose and results. 

Response: 

No Police Department actions were required at the site.
 

3. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 

vandalism, or anything that required emergency response from local authorities? 

If so, please give details. 

Response: 

No Police Department actions were required at the site.
 

4. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 

None at this time.
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SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: Shepley's Hill Landfill Operable Unit (AOCs 4, 5, & 18) EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: John Skaarup Title: Project Engineer Organization: HydroGeoLogic, Inc. 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: jskaarup@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mr. Adams Title: Deputy Fire Chief Organization: Devens Fire Department 

Telephone No.: 978-772-4600 Street Address: 182 Jackson Road 
E-Mail: N/A City, State, Zip: Devens, MA 01434 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site. The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 

third five-year review (i.e., since September 2005)? 

Response: 

Favorable. No issues occurred that required a Fire Department mobilization to the site.
 

2. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 

conducted by your office regarding the site? If so, please describe purpose and results. 

Response: 

Site activities have not required routine activities by the Fire Department.
 

3. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 

vandalism, or anything that required emergency response from local authorities? 

If so, please give details. 

Response: 

No issues occurred that required a Fire Department mobilization to the site.
 

4. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 

None at this time.
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AOC 57
 



SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 

EPA ID No.: MA7210025154 Site Name: AOC 57 
Date: May 2010 Location: Devens, MA 

, 	
Contact Made By: 

Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: Hydrogeologic Inc 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
" 

Name: R.. I ~tR.(}uJSlll Title: EiJvl e()N~· r-, '--L S£~UI(C5 Organization:M~/)E IJE~PM£AJT 

Telephone No·:q7~ 791/ ':;"9;6 Street Address: ~~ ItN[){(.£LU 5' f ItR~ lV ~V 
E-Mail~tt;J!%;:UJJf,~~S City, State, Zip: DF:u W.s fv1 J4 . 0 11./ 3 Y 

Survey Q..estions 

The purpose ofthe five-year review is to evaluate the implementation and performance ofthe remedy, and to 

confirm that human health and the environmenta continue to be protected by the remedial actions that have 

been performed at the site. The period covered by this five-year isfi'om completion ofthe secondfive-year 

review in September 2005 to the current completion ofthis review. 

I . What is your overall impression of the remedial action work conducted at the site since the period of the 

first five-year review (Le., since September 2005)? 

2. 	From your perspective, what effect has continued remedial operations at the site had on the surrounding 

community? Are you aware of any ongoing community concerns regarding the site or its 

operation and maintenance? 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 

conducted by your office regarding the site? If so, please describe purpose and results. 

Response:--ref fTl-MY J+1J5 ~ff +e.Ji.- ~cr AIVP PVBt,\t. ltv fbLM~ 
ot te.e mO'rf, C[J Sr#tV 5 

Survey Questions (Continued) 

4 . Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 

vandalism, or anything that required emergency response from local authorities? 



If so, please give details. 

Response: 

5. Are you aware of any problems or difficulties encountered since the first five-year review which 

have impacted progress or resulted in a change in operations & maintenace procedures? 


Please describe changes and impacts. 


Response: 

IJ ON £,

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 
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SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: AOC 57 EPA ID No.: MA7210025154 
Location: Devens, MA Date: August  2010 

Contact Made By: 
Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: Hydrogeologic Inc 
Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Henry Malone Title: Manager - Env, Health, & Safety Organization: Evergreen Solar, Inc 

Telephone No.: (978) 266-7344 Street Address: 112 Barnum Road 
E-Mail: hmalone@evergreensolar.com City, State, Zip: Devens, MA 01434 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 
confirm that human health and the environmental continue to be protected by the remedial actions that have 
been performed at the site. The period covered by this five-year is from completion of the second five-year 
review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 
second five-year review (i.e., since September 2005)? 

Response: 
Our facility is less than two years old, so we have no knowledge of the five-year review. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 
community? Are you aware of any ongoing community concerns regarding the site or its 
operation and maintenance? 

Response: 
We aren't aware of any community concerns regarding remedial operations. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please describe purpose and results. 

Response: 
None. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 
vandalism, or anything that required emergency response from local authorities? 
If so, please give details. 

Response: 
In the first year of operation, there were some discharges of hazardous materials. All were properly reported and 
properly remediated, with no adverse effect on the environment. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which
 have impacted progress or resulted in a change in operations & maintenace procedures? 

Please describe changes and impacts. 


Response: 
None. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 
No. 



 

   

 
 

  

 

 

 

 

  

 

 

 

 

  

 

 

SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: AOC 57 EPA ID No.: MA7210025154 

Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Asst Environmental Scientist Organization: HydroGeoLogic, Inc. 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd. 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mary Ellen Iorio Title: P.E., P.M.P. Organization: USACE 

Telephone No.: (978) 318-8433 Street Address: 696 Virgina Road 
E-Mail: MaryEllen.Iorio@usace.army.mil City, State, Zip: Concord, MA 01742 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site.  The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the

   second five-year review (i.e., since September 2005)? 

Response: My understanding is this site is operating, properly and meeting all remedial objectives

               per the ROD. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 

    community? Are you aware of any ongoing community concerns regarding the site or its

    operation and maintenance? 

Response:	 No effect, no concerns. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.)

    conducted by your office regarding the site?  If so, please describe purpose and results. 

Response:	 USACE completed the Operating, Properly and Successfully Evaluation 

                to allow for transfer of the land. 



 

  

 

 

  

 

 

 

 

Survey  Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping,

    vandalism, or anything that required emergency response from local authorities?

    If so, please give details. 

Response: No 

5. Are you aware of any problems or difficulties encountered since the first five-year review which

    have impacted progress or resulted in a change in operations & maintenace procedures?

   Please describe changes and impacts. 

Response: No 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: No 



 

 
 

 

INTERVIEWS
 

AOC 43G AND J
 



 

   

 
 

  

 

 

 

 

 

 

 

 

 

  

 

 

SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: AOC 43 G & J EPA ID No.: MA7210025154 

Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Asst Environmental Scientist Organization: HydroGeoLogic, Inc. 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd. 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mary Ellen Iorio Title: P.E., P.M.P. Organization: USACE 

Telephone No.: (978) 318-8433 Street Address: 696 Virgina Road 
E-Mail: MaryEllen.Iorio@usace.army.mil City, State, Zip: Concord, MA 01742 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site.  The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the

    second five-year review (i.e., since September 2005)? 

Response: I have not been actively involved with this AOC. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 

    community? Are you aware of any ongoing community concerns regarding the site or its

    operation and maintenance? 

Response: Not aware of any community concerns. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.)

    conducted by your office regarding the site?  If so, please describe purpose and results. 

Response: No 



 

  

 

 

  

 

 

 

 

Survey  Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping,

    vandalism, or anything that required emergency response from local authorities?

    If so, please give details. 

Response: No 

5. Are you aware of any problems or difficulties encountered since the first five-year review which

    have impacted progress or resulted in a change in operations & maintenace procedures?

   Please describe changes and impacts. 

Response: No 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: No 



 

 

 

SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: AOC 43 G & J EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: Hydrogeologic Inc 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Ron Ostrowski Title: Environmental Services Organization: MassDevelopment 

Telephone No.: (978) 784-2936 Street Address: 33 Andrews Parkway 
E-Mail: r.ostroswski@massdevelopment.com City, State, Zip: Devens, MA 01434 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site. The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 

second five-year review (i.e., since September 2005)? 

Response: 
Natural attenuation is not progressing in the overburden groundwater at the pace predicted in the 1999 assessment due to 
changing redox conditions within the overburden aquifer – specifically, oxygen and available electron acceptors are 
depleted within the plume. Transport modeling results indicate that monitored natural attenuation (MNA) is working, 
but the Record-of-Decision (ROD) cleanup goals may not be met by 2026, the 30-year target date set forth in the ROD. 
In the bedrock, particularly, a lack of organic carbon (typical of fractured crystalline bedrock) likely limits the growth of 
a microbial community. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 

community? Are you aware of any ongoing community concerns regarding the site or its 

operation and maintenance? 

Response: 
The remedial operations at the site have not affected the surrounding community, as the extent of the groundwater plume 
is relatively stable, and is limited principally to the AOC 43J property. The plume has not expanded to any occupied 
structures and is not, therefore, considered a potential threat to indoor air quality. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 

conducted by your office regarding the site? If so, please describe purpose and results. 

Response: 
MassDevelopment holds regular meetings with the Base Closure Team to discuss progress on the site. 

The project status is also discussed at the Restoration Advisory Board public meetings. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 

vandalism, or anything that required emergency response from local authorities? 

If so, please give details. 

Response: 
We are not aware of any such events, incidents or activities at the site. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which

 have impacted progress or resulted in a change in operations & maintenace procedures? 


Please describe changes and impacts. 


Response: 

Based on the uncertainty regarding the pace of contaminant degradation by MNA (see response to Question 1), 
MassDevelopment is evaluating sulfate injections as an alternative groundwater remedy. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 

MassDevelopment anticipates that a decision regarding the future course of remediation at the Site will be made by 
February 2011. 



SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: AOC 43 G & J EPA ID No.: MA7210025154 
Location: Devens, MA Date: August 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: Hydrogeologic Inc 
Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Dan Noberini Title: Associate Director, EHS Organization: Bristol Myers Squibb 

Telephone No.: 978-784-6453 Street Address: 38 Jackson Rd 
E-Mail: daniel.noberini@bms.com City, State, Zip: Devens MA 01434 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 
confirm that human health and the environmental continue to be protected by the remedial actions that have 
been performed at the site. The period covered by this five-year is from completion of the second five-year 
review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 
second five-year review (i.e., since September 2005)? 

Response: 
Appears to be effective. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 
community? Are you aware of any ongoing community concerns regarding the site or its 
operation and maintenance? 

Response: 
No effect. Bristol-Myers Squibb is not aware of any community concerns. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please describe purpose and results. 

Response: 
Site visits conducted when sampling takes place on BMS property. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 
vandalism, or anything that required emergency response from local authorities? 
If so, please give details. 

Response: 
No. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which
 have impacted progress or resulted in a change in operations & maintenance procedures? 

Please describe changes and impacts. 


Response: 
No. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 
None at this time. 



 

 
 

  
      

INTERVIEWS 

SOUTH POST IMPACT AREA (SPIA)
 
(AOCS 25, 26, 27 AND 41)
 



   

 

  

 

 

 

 

 

 

 

 

  

 

  

 

SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: South Post Impact Area (SPIA) (AOCs 25, 26, 27, and 41) EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Asst Environmental Scientist Organization: HydroGeoLogic, Inc. 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd. 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mary Ellen Iorio Title: P.E., P.M.P. Organization: USACE 

Telephone No.: (978) 318-8433 Street Address: 696 Virgina Road 
E-Mail: MaryEllen.Iorio@usace.army.mil City, State, Zip: Concord, MA 01742 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site.  The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the

    second five-year review (i.e., since September 2005)? 

Response:  LTM activites are ongoing. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 

    community? Are you aware of any ongoing community concerns regarding the site or its

    operation and maintenance? 

Response: None that I am aware of 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.)

    conducted by your office regarding the site?  If so, please describe purpose and results. 

Response : Annual reports, data reports by contract. 



 

  

 

 

  

 

 

 

 

Survey  Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping,

    vandalism, or anything that required emergency response from local authorities?

    If so, please give details. 

Response: None that I am aware of 

5. Are you aware of any problems or difficulties encountered since the first five-year review which

    have impacted progress or resulted in a change in operations & maintenace procedures?

   Please describe changes and impacts. 

Response: None that I am aware of 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: No 



               

SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: South Post Impact Area (SPIA) (AOCs 25, 26, 27, and 41) EPA ID No.: MA7210025154 
Location: Devens, MA Date: August 2010 

Contact Made By: 
Name: Vanessa Colloca Title:Assistant Environmental Scientist Organization: Hydrogeologic 
Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Thomas F. O'Donnell Title: Range Safety Officer Organization: Range Control 
Telephone No.: 978-796-2723 Street Address: 57 Queenstown St 
E-Mail:thomas.f.odonnell@us.army.mil City, State, Zip: Devens, MA 01434 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 
confirm that human health and the environmental continue to be protected by the remedial actions that have 
been performed at the site. The period covered by this five-year is from completion of the second five-year 
review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 
second five-year review (i.e., since September 2005)? 

Response: The continued monitoring of the ground water test wells has been performed in a timely manner. 
No other remedial type work has been performed. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 
community? Are you aware of any ongoing community concerns regarding the site or its 
operation and maintenance? 

Response: No effects have been reported in the surrounding community. 
No concerns have been reported from the outside community regarding the site. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please describe purpose and results. 

Response: No. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 
vandalism, or anything that required emergency response from local authorities? 
If so, please give details. 

Response: No. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which
 have impacted progress or resulted in a change in operations & maintenace procedures? 

Please describe changes and impacts. 


Response: No. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: Continued monitoring of the ground water should provide conclusive evidence 

of any future problems and serve to reassure the surrounding communities that no changes have occurred.
 



 

  
 

 

INTERVIEWS
 

AOC 32 AND 43A
 



SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: AOC 32 & 43A EPA ID No.: MA7210025154 
Location: Devens, MA Date: August 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: Hydrogeologic Inc 
Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Brian Poitras Title: Director of Portfolio Management Organization: Calare Properties, Inc 

Telephone No.: (978) 568-0100 Street Address: 43 Broad Street 
E-Mail: brian@calare.com City, State, Zip: Hudson, MA 01749 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 
confirm that human health and the environmental continue to be protected by the remedial actions that have 
been performed at the site. The period covered by this five-year is from completion of the second five-year 
review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 
second five-year review (i.e., since September 2005)? 

Response: 

It appears to be progressing normally. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 
community? Are you aware of any ongoing community concerns regarding the site or its 
operation and maintenance? 

Response: 

Not aware of any impact. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please describe purpose and results. 

Response: 

No. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 
vandalism, or anything that required emergency response from local authorities? 
If so, please give details. 

Response: 

No. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which
 have impacted progress or resulted in a change in operations & maintenace procedures? 

Please describe changes and impacts. 


Response: 

No. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 

No. 



 

  
 

  

 

 

 

   

 

 

 

 

 

 

 

SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: AOC 32 and 43A EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: HydroGeoLogic, Inc. 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mary Ellen Iorio Title: P.E., P.M.P. Organization: USACE 

Telephone No.: (978) 318-8433 Street Address: 696 Virgina Road 
E-Mail: MaryEllen.Iorio@usace.army.mil City, State, Zip: Concord, MA 01742 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 

confirm that human health and the environmental continue to be protected by the remedial actions that have 

been performed at the site.  The period covered by this five-year is from completion of the second five-year 

review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the

    second five-year review (i.e., since September 2005)? 

Response: ISCO injections and indoor air evaluations have been positive actions to 

                 address site contamination and risk. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 

    community? Are you aware of any ongoing community concerns regarding the site or its

    operation and maintenance? 

Response: Not aware of any community concerns. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.)

    conducted by your office regarding the site?  If so, please describe purpose and results. 

Response: Vapor intrusion tech memo has been completed to convey the results of the indoor air sampling. 



 

  

 

 

 

 

 

Survey  Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping,

    vandalism, or anything that required emergency response from local authorities?

    If so, please give details. 

Response:  No 

5. Are you aware of any problems or difficulties encountered since the first five-year review which

    have impacted progress or resulted in a change in operations & maintenace procedures?  

   Please describe changes and impacts. 

Response: No 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: No 



SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 

EPA ID No.: MA7210025154 Site Name: AOC 32 & 43A 
Date: May 2010 Location: Devens, MA 

" Contact Made By: 
Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: Hydrogeologic Inc 

Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolIoca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

J!. Individual Contacted: " 
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, Survey Questi()ns 

The purpose ofthe five-year review is to evaluate the implementation and p erformance ofthe remedy, and to 

confirm that human health and the environmenta continue to be protected by the remedial actions that have 

been p erformed at the site. The p eriod covered by this fiv e-year isfrom completion ofthe secondfive-year 

review in September 2005 to the current completion ofthis review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 

first five-year review (i.e ., since September 2005)? 
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2 . From your perspective, what effect has continued remedial operations at the site had on the surrounding 

community? Are you aware of any ongoing community concerns regarding the site or its 

operation and maintenance? 
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3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 

conducted by your office regarding the site? If so, please describe purpose and results . 
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Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 

vandalism, or anything that required emergency response from local authorities? 

mailto:vcolIoca@hgl.com


If so, please give details. 

Response: 

5. Are you aware of any problems or difficulties encountered since the first five-year review which 

have impacted progress or resulted in a change in operations & maintenace procedures? 


Please describe changes and impacts. 


Response: 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 



 

 
 

 

INTERVIEWS
 

AOC 69W
 



SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: AOC 69W EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: HydroGeoLogic, Inc. 
Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mary Ellen Iorio Title: P.E., P.M.P. Organization: USACE 
Telephone No.: (978) 318-8433 Street Address: 696 Virgina Road 
E-Mail: MaryEllen.Iorio@usace.army.mil City, State, Zip: Concord, MA 01742 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 
confirm that human health and the environmental continue to be protected by the remedial actions that have 
been performed at the site. The period covered by this five-year is from completion of the second five-year 
review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 
second five-year review (i.e., since September 2005)? 

Response: LTM is ongoing. Remedy is working. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 
community? Are you aware of any ongoing community concerns regarding the site or its 
operation and maintenance? 

Response: I know of no concerns. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please describe purpose and results. 

Response: I am not aware of any. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 
vandalism, or anything that required emergency response from local authorities? 
If so, please give details. 

Response: I am not aware of any. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which
 have impacted progress or resulted in a change in operations & maintenace procedures? 

Please describe changes and impacts. 


Response: I am not aware of any. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: No. 



 

SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: AOC 69W (per telephone conversation) EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Asst Environmental Scientist Organization: HydroGeoLogic, Inc. 
Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Ms. Michelle McKenna Title: Business Manager Organization: Charter School 
Telephone No.:(978) 772-3293 Street Address: 49 Antietam Street 
E-Mail: mmckenna@parker.org City, State, Zip: Devens, MA 01434 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 
confirm that human health and the environmental continue to be protected by the remedial actions that have 
been performed at the site. The period covered by this five-year is from completion of the second five-year 
review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 
second five-year review (i.e., since September 2005)? 

Response: Ms. McKenna feels the remedial actions are working and has no further comment. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 
community? Are you aware of any ongoing community concerns regarding the site or its 
operation and maintenance? 

Response: In 2006/2007 parents were concerned with air quality issues. Air quality testing was completed

 and no harmful vapors were detected. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please describe purpose and results. 

Response: No routine communications or activities by the school, however Ms. McKenna feels well informed 

concerning site visits, inspections, and reporting activities. She stated she is provided with 
updated copies of yearly reports and on any correspondance that concerns the school. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 
vandalism, or anything that required emergency response from local authorities? 
If so, please give details. 

Response: No, besides random graffiti. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which
 have impacted progress or resulted in a change in operations & maintenace procedures? 

Please describe changes and impacts. 


Response: No. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: No. 



 

 
 

  

INTERVIEWS 

DEVENS CONSOLIDATION LANDFILL (DCL) 
(AOCS 9, 40, AND SA 13) 



The purpose ofthe five-year review is to evaluate the implementation and peiformance ofthe remedy, and to 

confirm that human health and the environmenta continue to be protected by the remedial actions that have 

been performed at the site. The period covered by this five-year is from completion ofthe secondfil'e-year 

review in September 2005 to the current completion ofthis review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 


first five-year review (i.e., since September 2005)? 


Response: 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 

community? Are you aware of any ongoing community concerns regarding the site or its 

operation and maintenance? 

~ t 1"t"..f e:- ~ G wi tf/111/J~l1qJ./(e. '$' /J.I4ICt If) 62
Response: 

t..f"ltvlE p? BeN fJ 0..1 f /Lo. £E 11/f f-I c.. . 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 

conducted by your office regarding the site? If so, please describe purpose and results. 

Re~ponse: '-/111E fHl.Pt'f fltovlfJE5 vl/)At~) 0/./ -rh/Z ) If-£. $r'l~f.I/ 
Perl ,,4 rt 4-L.... Y· 

Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 

vandalism, or anything that required emergency response from local authorities? 



If so, please give details. 

Respollse: 

5. Are you aware of any problems or difficulties encountered since the first five-year review which 

have impacted progress or resulted in a change in operations & maintenace procedures? 


Please describe changes and impacts. 


Resp011se: 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 



SUPERFUND FIVE-YEAR REVIEW SITE SURVEY 
Site Name: Devens Consolidation Landfill (DCL) (AOCs 9, 40, SA 13, 41) EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Asst Environmental Scientist Organization: HydroGeoLogic, Inc. 
Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mary Ellen Iorio Title: P.E., P.M.P. Organization: USACE 
Telephone No.: (978) 318-8433 Street Address: 696 Virgina Rd 
E-Mail: MaryEllen.Iorio@usace.army.mil City, State: Concord, MA 01742 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 
confirm that human health and the environmental continue to be protected by the remedial actions that have 
been performed at the site. The period covered by this five-year is from completion of the second five-year 
review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 
second five-year review (i.e., since September 2005)? 

Response: LTMM actvites are ongoing. 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 
community? Are you aware of any ongoing community concerns regarding the site or its 
operation and maintenance? 

Response:  None that I am aware of. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please describe purpose and results. 

Response : Yearly landfill inspections, mowing, vegetation clearing, sampling by HGL. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 
vandalism, or anything that required emergency response from local authorities? 
If so, please give details. 

Response: No. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which
 have impacted progress or resulted in a change in operations & maintenace procedures? 

Please describe changes and impacts. 


Response: No. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: No. 



 

 
 

 

INTERVIEWS
 

AOC 50
 



I SUPERFUND EIVE-YEAR REVIEW QUESTIONNAIRE , 

Site Name: AOC 50 EPA ID No.: MA7210025154 

Location: Devens, MA Date: May 2010 

Contact Made By: . 
", .. , 

Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: Hydrogeologic Inc 

Telephone No.: (518) 877-0390 Street Address: Northway lO, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacte!1: 
'-.' " I~ .'. , 

Name: R.. Glsr~cV;)S /<. ( Title: ENv (~J.1kWT4'- 5 !3I?.Vl '£ 'i Organization:N\A55 .l::6JELo PMf.Afr 

Telephone No·:t:nB 7811 2q~b Street Address: 33 J1-N)~UJ~ PMt:.. U/ IJ.V 
E-Mail: R.D5rflO1N$kfEtl~i~~~ City, State, Zip: 7/'£:'Vf3.N [) MA. ~/'I3L/ 

, ; Survey Questions . ' I 

The purpose ofthe five-year review is to evaluate the implementation and performance ofthe remedy, and to 

confirm that human health and the environmenta continue to be protected by the remedial actions that have 

been performed at the site. The period covered by this five-year isfrom completion ofthe secondfive-year 

review in September 2005 to the current completion ofthis review. 

I. What is your overall impression of the remedial action work conducted at the site since the period of the 

first five-year review (i .e., since September 2005)? 

Response: ";-1 :r~C-(P# ~I'IP -Jt.,t Chl#t5'E tJP- 4'JItAI.AC,Otf.5 CP/</clvc-lIAlG' 74£ 
711 5 w I--r -f(, e tt;17't tvA? A- ~f5A6e-J ~£.AN\LE.$.r t'(A-N( l#oN.t J:.M Ii PI A111}. 


R.e{fll;ea>tA frotJ JfA~ @€~ftI f3/Jc()(/lIlG-llVg SIN ce./ (pA/teIirl1tMIIJN I,."E.-v/:::U' HA-v£ 


2. From 10fr fets(ectPv~~.ftfe~{~fntrnued remedial operations at the site had on the surrounding 

community? Are you aware of any ongoing community concerns regarding the site or its 

operation and maintenance? 

~t::- ~f)1ArtlA/ f.t"SvL"~ I#fJ e j,-WD A ItXt+£\.)f. uecr ~j\./ f4 e.
Response: COMAIlcJN tfY :; lNC£ -fete- CD~-f7'M;t IN 4ilOiV tt; tW,q P~tt/H.L' 

112.. 0 7> () t:f'1 t) f. J.}ri2.v I P£Il.... ' 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 

conducted by your office regarding the site? If so, please describe purpose and results. 

~ ~ (-Ie 17 1-Uf S'uJ7£C-r OJ:;. /It,/t1<J Y /<JtJ3 fl6£N"DA-fResponse: 

fHtJ D ~£ pv6LtIc HI}> v&'M ve'£~ wa.l/ OV~O(i./Vt€..{J 

o t:- --(-G{t ft.f 7£ c:r~ '$114--10 C;. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 

vandalism, or anything that required emergency response from local authorities? 

If so, please give details. 

Response: 

5. Are you aware of any problems or difficulties encountered since the first five-year review which 

have impacted progress or resulted in a change in operations & maintenace procedures? 


Please describe changes and impacts. 


Response: 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: UJV(-rf IV (/E- 'Pet f;. ~/..f'1 Ve I<..~j}:.Pllt/fY'U fRJr5-/lIJ-tv1 
Sf? ec.oNOMtL I>~el flP"'~7 Ot:- WE tK.M t.v 1// 
~e l~?~ I rvUV elV<:.G-D ~'1 ~C- UN b 1.)5 e.
Cf)Al1t/.Pl-.J 1141 /lfJt;efJ ~N ~£ $rt-C, 



SUPERFUND FIVE-YEAR REVIEW QUESTIONNAIRE 

Site Name: AOC 50 EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Asst Environmental Scientist Organization: Hydrogeologic 
Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Mary Ellen Iorio Title: P.E., P.M.P. Organization: U.S.A.C.E. 
Telephone No.: 978-318-8433 Street Address: 696 Virgina Road 
E-Mail: MaryEllen.Iorio@usace.army.mil City, State, Zip: Concord, MA 01742 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 
confirm that human health and the environmenta continue to be protected by the remedial actions that have 
been performed at the site. The period covered by this five-year is from completion of the second five-year 
review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 
first five-year review (i.e., since September 2005)? 

Response: AOC 50 work is no a USACE contract. I have had minimal involvement until Jan 2010 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 
community? Are you aware of any ongoing community concerns regarding the site or its 
operation and maintenance? 

Response: This site is often discussed at RAB meetings. I am not aware of community concerns or impact. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please describe purpose and results. 

Response: no 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 
vandalism, or anything that required emergency response from local authorities? 
If so, please give details. 

Response: none that I am aware of. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which
 have impacted progress or resulted in a change in operations & maintenace procedures? 

Please describe changes and impacts. 


Response: none that I am aware of. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: no 



SUPERFUND FIVE-YEAR REVIEW QUESTIONNAIRE 
Site Name: AOC 50 EPA ID No.: MA7210025154 
Location: Devens, MA Date: May 2010 

Contact Made By: 
Name: Vanessa Colloca Title: Assistant Environmental Scientist Organization: Hydrogeologic Inc 
Telephone No.: (518) 877-0390 Street Address: Northway 10, Executive Park, 313 Ushers Rd 
E-Mail: vcolloca@hgl.com City, State, Zip: Ballston Lake, NY 12019 

Individual Contacted: 
Name: Libby Herland Title: Refuge Manager Organization: U.S.F.W.S. 
Telephone No.: 978-443-4661 Street Address: 73 Weir Hill Road 
E-Mail: libby_herland@fws.gov City, State, Zip: Sudbury, MA 01776 

Survey Questions 

The purpose of the five-year review is to evaluate the implementation and performance of the remedy, and to 
confirm that human health and the environmental continue to be protected by the remedial actions that have 
been performed at the site. The period covered by this five-year is from completion of the second five-year 
review in September 2005 to the current completion of this review. 

1. What is your overall impression of the remedial action work conducted at the site since the period of the 
first five-year review (i.e., since September 2005)? 

Response: 
Appropriate . 

2. From your perspective, what effect has continued remedial operations at the site had on the surrounding 
community? Are you aware of any ongoing community concerns regarding the site or its 
operation and maintenance? 

Response: 
I am not aware of any problems with the remediation or any adverse impact on the community. 

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please describe purpose and results. 

Response: 

I review correspondence I receive about this site. I have been to the treatment area once. 
This action has no impact on refuge operations. 



Survey Questions (Continued) 

4. Are you aware of any events, incidents, or activities that have occurred at the site, such as dumping, 
vandalism, or anything that required emergency response from local authorities? 
If so, please give details. 

Response: 
No problems on refuge lands at this site. 

5. Are you aware of any problems or difficulties encountered since the first five-year review which
 have impacted progress or resulted in a change in operations & maintenace procedures? 

Please describe changes and impacts. 


Response: 
No problems. 

6. Do you have any comments, suggestions, or recommendations regarding the site? 

Response: 

It would be good to know when the cleanup is likely to be completed and the AUL can be lifted. 
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APPENDIX L
 

REAL PROPERTY MASTER PLAN LONG RANGE COMPONENT FOR
 
DEVENS RESERVE FORCES TRAINING AREA (JUNE 1999)
 

AND ADDENDUM (SEPTEMBER 2007)
 



 

REAL PROPERTY MASTER PLAN
 



{ 

REAL PROPERTY MASTER PLAN 

LONG RANGE COMPONENT 

for 

.DEVENS RESERVE FORCES TRAINING AREA 

JUNE 1999· 

Prepared for: 

Commander 

Devens Reserve Forces Training Area 


Devens, Massachusetts 


Prepared Under the Gnidance of: 

U.S. Anny Installation Support Center 


Director of Facilities Management 

Planning and Real Property Division 


Alexandria, Virginia 


Prepared by: 

R&K Engineering 

Roanoke and Alexandria, Virginia 


and San Antonio, Texas 




LAND-USE CONTROLS 


APPLICABLE TO 


DEVENS 


RESERVE FORCES TRAINING AREA 


REALPROPERTY~' 

Area A (Main Cantonment)AAFES Gas Station Queenstown Street 

• 	 Residual soil and groundwater contamination has been documented for ~. 
which is undergoing MNA 

• 	 Conduct EBS Prior to transfer and incorporate suitable deed restrictions in FOST 
EPP 

Area B (3400 Area) 

No applicable land use controls; NFADD's issued for AREE's & SA's 

Area C (Range & Training Area) 


The ROD is based on Army retention ofthe~and restricted access to the site 

and groundwater. 


• 	 Sample and analyze Well D-l for explosives and MA and EPA Drinking Water 
(MMCL/MCL) 

• 	 Assure no new drinking water sources are developed within the SPIA monitored 
area 

Area D (Motor Pool Annex) 

• 	 Residual soil and groundwater contamination has been documented for"&, 
which is undergoing MNA .. 

• 	 Conduct EBS Prior to transfer and incorporate suitable deed restrictions in FOST 
EPP 

Area E (Old Commissary 94TH HQ) 

No applicable land use controls; NF ADD's issued for AREE's 

Area F (3700 Area Fonner Motor Pool) 



• 	 Assure the Property is not used for residential purposes and suitable deed 

restrictions are placed in the FOST EPP prior to transfer. 


• 	 Maintain the existing paved areas and stonnwater collection systems to prevent 
long-tenn worker residual oil contaminated soils 2-5 feet BGS 
associated with AOC 

• 	 Assure that Soil Management Plans and Health and Safety Plans are prepared and 
executed prior to subsurface excavations. 

Area G (3800 Area fonner Moore AAF Hangers RTC) 

Active remediation and monitoring ofth~plorinated solvent plume, which is 
under building 3813 is ongoing. Treatme~~ts and associated monitoring wells are 
located in the RTC vehicle storage area and on the Southwest Comer ofBuilding 3813 
fonner hanger, along the axis of the plume through retained Parcel H. 

• 	 Provide periodic access to treatment transects and monitoring wells 
• 	 Coordinate construction plans with BRAC Environmental Coordinator IBCT to 

facilitate ongoing remediation and future access to plume areas 
• 	 Avoid groundwater extraction or injection for any purpose 
• 	 Coordinate construction plans for modifications to stonnwater systems with 

BRAC Environmental Coordinator !BCT including engineered stonnwater 
management plans and hydrologicl mounding studies. (Continue use of existing 
stonnwater system to direct stonnwater away from the plume) 



DEVENSRFTA REAL PROPERTY MASTER PLAN 

LONG RANGE COMPONENT 

E. ENVmONMENTAL CONCERNS 

Issues 

Environmental issues in any region have both positive and negative implications for 
development. Devens RFTA is unique in that it is designated a National Priority List site 
under the Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA) (Super fund) and a BRAC (base closure) site. These federal actions were 
combined to identify, investigate, and remediate sites on the former Fort Devens that may pose 
a threat to human health and the environment. The Devens RFTA has twelve CERCLA sites 
on retained property that still require action. One site is located in the Area A, one site is 
located in Area B, and three sites are located in Area C. One site is located in the Area D and 
six sites are located in the SOJlth Post. Any proposed actions in these areas should be 
coordinated with the environmental office of the DPW or the BRAC environmental office. 

National Register Eligibility 

The Cemetery and its associated Caretaker's Building (P-36ll) is the only historic 
property within the Devens RFTA that has been evaluated as eligible for listing in the National 
Register of Historic Places by the Massachusetts State Historical Preservation Office and the 
u.S. Army. Established in 1939, the Cemetery and Caretaker's Building are significant for their 
association with the former Fort Devens during its inter-war period of development (1919-1940), 
which saw the mission of the base change from temporary status to a permanent cantonment. 
The Cemetery is also significant for its architectural design, which features the extensive use of 
fieldstone. 

Archaeological Sites 

Several areas of the Devens RFT A have been evaluated and determined to be 
archaeologically sensitive. These areas have a potential to contain prehistoric and/or historic 
period resources that may yield information important to the prehistoric and historic settlement 
of north central Massachusetts. South Post contains approximately 2,153 acres assessed to be 
archaeologically sensitive. The southwestern, northwestern, and eastern perimeter sections of 
the 3400 area are also assessed to be archaeologically sensitive. These areas are subject to 
further archaeological field investigations to determine potential significance and mitigation 
alternatives, if the land is to be transferred or developed by the Army. If areas are determined 
to be of "low archaeological sensitivity," no further investigation is needed. Devens RFTA 
soils are generally acidic and infertile. They are subject to moderate erosion where denuded or 
sparsely vegetated. 

R&K ENGINEERING ENVIRONMENTAL QUALITY SUMMARY 

5 - 15 
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NO_____________________ 

DEPART~= OF THE ARMY 


LEASE IN FURrHERANC~ OF CONVEYANCE 


UNDER 


EASE REALIGNX1,NT AND CLOSURE (ERAC) 


THE FORT DE'VENS, MASSACHUSETTS, 


MILIT.U'Y RESERVATION 


WHEREAS, the United St~tesi acting through the SECRETARY OF 

THE ARMY, hereinafter referrE!d to a.s the "Armyll or "Lessor" f has 

made a final disposal or re\l~'e decision with regard to property 

located at the Fort Devens, ~lassachusetts, Military Reservation 

(Fort Devens), dated Mav 9, 1996; and. 

WHEREAS, pursuant to the Defense Base Closure and 

Realignme!1.t Act ot 1990 (!?L )02-510), as amended, (Base C'los1.:re 

Law) Fort Devens must close cot later than July 10,1997; and 

WHEREAS, pursuant to Ch9pter 498 of the Massachusetts Acts 

ot 2993, as amended, che Government Land Bank (Land Bank), 

here~nafter refer~ed to as t~e "Land Ba~k" or "Lessee", was 

granted the authority to Oversee and implement the civilian reuse 

of Fort Devens in accordance with a locally-approved ~euse pla~i 

and 

WHEREAS, on December 7, 1994, the Reuse plan and associated 

Bylaws for Fort Devens (Reus" plan) were approved by the towns of 

Ayer, Harvard and Shirley; a:ld 

WHEREAS, the Land Bank, a Local Reuse Authority, has made an 

application for an Economic Development Conveyance (EDe) to the 

l 
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Department of the Army for tbe purchase of portions of the 

property that formerly comprised Fort Devens; and 

WHEREAS, the Army, as "uthorized by the Base closure Law, 

has determined that the Land Bank's applicatJ.on meets the 

criteria for conveyance to assist economic development and has 

accepted the application; all::! an offer to purchase/sell has been 

negotiated and accepted by hrmy and the Land Bank, in a 

Memorandum of Agreement (th" MOA) , dated May 9, 1996, regarding 

the transfer to the Land BaTIk of certai~ portions of Fort Devens 

not: beiTIg :cetained by the Al'my. . or transfeo:-!"ed to federal 

agencies, for the purpo·se of implementing the Reuse Plan; and 

WHEREAS, due to the onSt;>ing environmental cleanup aTId the 

unexploded ordnance (lJXO) clearance process at ?ort Deve::!s being 

undertaken by the Army, in order to implement the intentions of 

tho; },rmy and the Land Bank oW set forth in Lhe MOA, certain 

parcels will be leasee rathel' than conveyed pending completion or 

the environmental cle1'nup and meo clearance by the Army, said 

pa!"cels being more particularly described in Exhibit Po, 

hereinafter referred to as ttle "Lease Premises,u 

WHEREAS, as soon as a Finding of Suitability to Transfe!" 

(FOST) is executed by the Army for the Leased Premises, or a 

portion of said Leased Premises, and said Leased Premises may be 

conveyed consistent with the requirements of the Comprehensive 

ETIvironmental Response, comp.ensation and Liability Act, 42 U.S.C. 

9620 (h), as amended, and otler legal and policy requirements, 

the Secretary at the Army in:ends to convey the same to the Land 

Bank by one or more q12itclaim deeds, as provided for in the MOA, 

and the Land Bank agrees to 'iccept such conveyance (s) as soon as 

the above-referenced cOTIditi"ns are met; and 

2 

http:applicatJ.on
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WHEREAS, the Army and the Land Bank have agreed to a Lease 

pending conveyancers} so as to provide immediate possession of 

the Lease Premises to the LEnd Bank; and 

WHEREAS, the parties hereto find, acknowledge, and agree 

that: (a) the public interest will be served by this Lease 

because interim use of the ~ease Premises will facilitate 

economic recovery and reuse of the property and create new jobs 

in the region, thereby help Lng to offset the impacts of the 

closure of Fort Devens in a manner that will noe interfere wi th 

Or delay the environmental :cemediation and uxo clearance of the 

Lease Premises; (b) the Lea"e will relieve the Secretary of the 

expense of continued care, custody, control, operation and 

maintenance of the property. and (c) under said circumstances 

obtaining fair markec value for leasing the Lease Premises is not 

compatible with the public :..:lterest. 

AND WHEREAS, the Secret.ary has determined in accordance' with 

the authority contained in 1') U.S.C. 2667(f), that the surplus 

property hereby leased would facilitate state Or local economic 

adjustment efforts; would bE advantageous to the United States 

and be ~n the public intereE1:; and that obtaining fair market 

value is not compatible witr the public benefit; 

NOW THEREF'ORE, 

HI'I'N'ESSETH 

This lease (Lease) is Tnelde as of the 9th day of May, 1996, 

on behalf of the United SeatE:s, between THE SECRETARY OF l'HE ARMY 

(Army), by the authority of T~tle lO, United States Code, Section 

2667, having an address for "urposes of the Lease at Department 

of the Army, C/O Commander ar.d Division Engineer, United StateS 

3 
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Army Corps of Engineers, Ne" England Division; Frederick C. 

Murphy Federal Building, 42~, Trapelo Roa,d, Waltham, MA 02254

9149', and TB;E GOVERNMENT LlUJD BANK (Land Bank), a Massachusetts 

body corporate and politic created by Chapter 212 of the Acts of 

1975, as amended, having iu, principal office at 75 Federal 

Street, 10th Floor, Boston, Massachusetts 02110, 

THIS LEASE is granted Eubject to the following terms and 


conditions: 


ARTICLE l 

LEASE; LEASE TERM; USE OF LEASE PREMISES 

1.0l To have and to hold f·,r a term commencing May S, 1996 and 

ending on May 9, 2046 (Leasa Term), unless sooner terminated or 

conveyed in fee pursuant to the terms hereof Or of the Memorandum 

of Agreement between ~he Unlted States of America and the 

Government Land Bank f.or th" Conveyance of Fort Devens, 

Massachusetts, dated May 9, 1996 (MOA) , attached as Exhibit B, 

the Army 'hereby leases to the Land Bank, and the Land Bank hereby 

,leases from the Army, the Lr,ase Premises (Exhibit A herein), 

including all buildings, fa,;il i ties and improvements thereon and 

rights appurtenant thereto_ If due co default by the Land Bank 

or termination of the MOA, I;he Land Bank is not entitled to 

,conveyance of the Leased Pr,,'nises at the time the Army is able to 

convey in fee, then the Lea,," shall terminate on the date of 

execution of a Finding of Suitability to Transfer (FOST) by the 

Army with resper;::t to ;;hat p(l,rtion of the Leased Premises covered 

by the FOST. The Lessor rell,=rVes the use and occupancy,of the 

following buildings, includ:,:~g all facilities and areas currently 

used by the Lessor in connec'~ion therewith, and the right of 

ingress and egress 1;hereto, '.mtil July 10, 1997: T-204, ASP 



09/28105 WED 22:51 FAX 9787963133 BEC BTC I4l 009 

) ) ... ,.... 

operations; T-3701, Adminis':rative; P-3748, Warehouse; T-3758, 

TASC Warehouse; P-3759, War,:house; P-3773, ,Reserve Center; P

3774, Organization Maintena~ce Shop; P-3775, Oil Storage 

Building; P-3776 Dispatch B')ilding; P-3631 thru 3642, 3644, 3647, 

3649, 3653, collectively th" ASP; and Housing Units at 80 Walnut 

St _, 822 Plum Street, and 5·10 Oak St _ The' Lessor may vacate said 

buildings and faciliti.es at any time prior to July 10, 1997, 

after 30 days written notie,: to the Lessee, 

1.02 As provided in paragr,lph 1.03 of the MOA, the Lease 

Premises I or port ions there,)f I shall be conveyed in accordance 

wi th and pursuant to the te.cms of che MOA to the Land Bank UDon 

execution of a FOST by the ,"rmy, 

1.03 The Land Bank and any sub~essees, subtenants or licensees 

under this Lease (collectiv,:ly "sublessees") may use the Lease 

Premises for all uSeS as ma:{ be psrmitted, by ths Reuse Plan or, 

up.on approval of the l'.rmy, ,'mendments to the Reuse Plan. If the 

Army reasonably determines ,any such amendment of the Reuse !>lan 

allows a use or uses not ad',quately analyzed in the Fort Dsvens 

Disposal/Reuse EnvironmentaL Impact Statement (EIS), the Land 

Bank shall provide addition"l environmental analysis and 

documentation, at the Land :3ank's expense, to the Army as the 

Army deems necessary to comply wit.h the National Environmental 

Policy Act of 1969 ami imph'menting regulations and other 

applicable environmental la'"s and regUlations, prior to any use 

under such amendment. _ The :~and Bank shall be solely responsible 

for complying with the Mass,lchusetts Environmental Policy Act 

(MEPA) , 

1.04 Except as otherwise s;Jecifically provided, any reference 

herein to "Lessor" or "Army' shall include their duly authorized 

):"epresentatives. Any refer'mce to "Lessee" or "Land Bank" shall 
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include su.ccessors and assiS-ns, and their duly authorized 

representatives. 

l>.RTICLE 2 

RENT 

2.01 The Land Bank shall provide the Army as rent (Rent) 

hereunder, (a) protection, xepair and maintenance of, and 

assumption of sole operatin~ responsibility for the Lease 

Premises, except wi~h regarc to Army operations undertaken in 

furtherance of Or related tc the environmental clean-up or uxo 

clearance of the Lease J?remiBes, and (b), payment of utility 

charges, as provided in the Utilities Agreement: contained in the 

MOA. The Land Bank agrees that monetary rent received by the 

Land Bank from any SublesseE of the Land Bank under this Lease 

will be applied to costs incurred by the Land Bank for 

protection, mainten2.nce, OPEl~ation, rep2.ir and improvement of the 

Lease Premises, as may be nEcessary 1:0 cover such costs. 

1>.RTICLE 3 


CONDITION OF llcASE PREMISES; REPAIRS; 


UTILITl:ES; :USTORIC PRESERVATIO» 


:;! .01 The Land Bank has insf"cted and knows and accepts the 

condition and state of repair of the Lease Premises. It is 

understood and agreed chat (he Lease Premises are leased in an 

lias iS I I!where is" conditic;ll, withou.t any represent~tion orII 

warranty by the Army concerr ,,_ng the state of repair or condition 

of the Lease Premises, and "':_thout obligation on the part of the 

Army to make any alterations, repairs or additions, except as may 

be specifically provided hel Bin. The Land Bank acknowledge's that 
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the Army has made no repres"ntation or warranty concerning the 

condition and state of repa:.~ of the Lease Premises nor any 

agreement or promise to alt.:r, improve, adapt or repair the Lease 

Premises which has not been fully set forth 'in this Lease or the 

MOA. The parties specifica:.ly agree that the provisions of this 

paragraph in no way alter th'" indemnification and other 

obligations of the Army set Earth in Article 5 of the MOA. 

3 ..02 The Army and the Land '3ank will jointly conduct an 

inventory and condition surv,;y of the Lease Premises, to i.nelude 

the environmental condition, prior to lease execution by either 

party. The inventory and c(odition survey will be documented in 

a survey report (Survey) pn'pared by the Army, signed by i:he duly 

authorized representatives (IE both parties, and attached as 

Exhibit C to this LeaSe. Th,; Survey will refer to and 

incorporate by reference th" Environmental Baseline Survey (EBS) 

dated March 8, 1996, prepared by the Army, as well as any other 

environmental conditions th, ..~ may not 'be specifically identified 

in the EEB. The Land Bank ft,'!reby acknowledges receipt of a copy 

of the BBS. At the conclusi.':m of the !.,ease Term, the Army and 

the Land Bank will jOintly C',)nduct a close-out survey. The Army 

will prepare a close-out rej:lI)rt based upon' the close-out survey. 

The close-out survey and re]:,ort will include an updated EBB 

prepared in accordance with Article 16.11.a of this Lease. All 

significant variances from the initial Survey shall be clearly 

documented in the close-out :ceport. The close-out survey and 

report will constitute t.he ):'"sis for settlement by the parties 

for any leased property shov'l1 to be lost, damaged, contaminated, 

or destroyed during the lea~,'= term and restoration of the 

property as required under this Lease. 

3.03 The Land Bank shall ke"'p the Leased Premises in good order 

and in a clean, safe conditic)n at. the Land Bank's' sale cost and 
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expense. The Land Bank shall exercise due diligence in the 

protection of all property located on the Leased Premises against 

fire, casualty, or damage from any and all causes, excepting: (i) 

reasonable wear and tear, (ii) alterations, construction, site 

preparation or demolition undertaken pursuant to Article 12; and 

(iii) alterations or damage done in conjunction with 

environmental remediat'ion oc UXO clearance activities conducted 

by the Army or its contract,)rs. For any Leased property that is 

not conveyed to the Land Bank upon terminacion or expiration of 

this lease; is not covered by the above except ions; and that is 

damaged Or destroyed by the Land Bank without written permission 

of the Army; the Land Bank :,hall be repair or replace said 

property to the reasonable "atisfaction of the Army; or, in lieu 

of such repair or replacement, the Land Bank shall, at the Army' 8 

election, pay to the Army mOrley in an amOUTIt sufficient to 

compensate for the 10s8 sust:.ined by the A!"mY by reason of said 

damages or destruction. It is understood and agreed by the 

parties I however I tha~ port;.I)ns of the Lease P~ernises I as 

determined by the Land Bank, may be maintained at the minimal 

level necessary to prevent ([,"terioration and diminution of value, 

pending reuse thereof by th" Land Bank. 

3.04 The Land Bank s1':.a11 p","vide, at its sale cost and expense, 

j ani tor ial, building IT,ainter.<<nce and repair and grounds 

mainte:J.ance- services Be: the Lease E'remises, as may be requlred by 

the Land Bank in the operation of the Lease Premises. 

3.05 In accordance w:th ane if authorized by the Utilities 

Agreement contained ir. the l"OA, the Land Bank may request, and 

the Army shall provide to tre Lease Premises, electricity, 

natural gas, water, sewer, and telephone services, on a 

reimbursable basis during trn period that the 1>.rmy retains 

operation of said systems. Furthermore, if the Land Bank obtains 

8 




09/28/05 _WED 22:53 FAX 9787963133 BEC BTC I4J 013 

) )
.' " 

utility services from s0l,lrcE'I; other than the Army, the charges' 

and method of payment for eE.,"h utility or service will be 

determined by the appropriat I, supplier of said utility or service 

in accordance with applicab) I! laws or regulations, on such basis 

as the appropriate supplier and the Land Bank may agree. 

3.06 The Lease Premises include historic buildings eligible for 

listing on the National Regj 13ter of Historic Places, as described 

in the Programmatic Agreemer.l: attached to the MOA (Exhibit B 

herein). These buildings wi 11 be maintained by the Lessee in 

accordance with the Secre~aT~ of rbe Tnterior's Srandarde for 

Rehab; 1 j t:ation and Tl] "",tratJ,d Guide] i nes for Rehab; litatina 

Hj ~ ~orj C Buildings (U. S. Der:',..rtment of the Interior, Nat ional 

park service 19 92) (hereinaft t~r Secretary's Standards). Lessee 

will notify the Army and thE State Eistoric Preservation Officer 

(SHPO) of any proposed rehabilitations, structural or landscape 

alterations ·to these buildir.'~s prior to undertaking said 

'rehabili tations/ alterationE,. If che Lessee does not receive a 

written objection from the .k:-my or SHPO within 30 days, the 

Lessee may proceed wich the proposed rehabilitations Or 
alterations. Any approved I'I~habilitations, struct'ural or 

landscape al teratior;s to the.:3e buildings must adhere to the 

Secretary's Standards. 

ARTICLE 4 


COMPLIANCE WITH LAWS 


4.01 Throughout the ter.m of the Lease, the Land Bank shall, with 

regard to the Lease :<?remise!l, at its own cost and expense, 

promptly observe and comply with all applicable laws, orders, 

regulations, rules, ordinanc',,,s, and requirements of the federal, 

state, county and. local gove::C"nments and of all of their 
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administrative departments, I;,ureaus and officials and of the 

Devens Enterprise Commission established pursuant to Chapter 498 

of the Massachusetts Acts of 1993, as amended, The Land Bank 

shall pay all costs" expenseE', claims, fines, penalties and 

damages that may in any mann.,r arise out of or be imposed because 

of the failure of the Land Ba,nk to comply with said laws _ The 

provisions,of this paragraph shall (a) in no way compromise the 

Army's obligation under applj,cable legal requirements to complete 

the environmental clean-up of the Leas", Premises or the clearance 

of UXO thereon, Or to indemnj,fy the Land Bank, as provided for in 

~he MOA; (b) not obligate thE' Land Bank co complete the 

environmental clean-up of the, Lease <,remises being undertaken by 

the Army as required under CERCLA, the, National Concingency Plan 

(NCP) , the FFA, the MOA, ~nd deeds from the Army to the Land 

Bank. 

1LRTICLE 5 

INDEMNIFICAT!ON OF THE ARMX 

S.Ol The indemnification pHlvided by the Land Bank to the l'-rmy 

under this Article 5 is subjelct to the indemnification provided 

by the Army to the Land Ban~ under Article 5 of the MOA and in 

the event of conflict Or inconsistency between the provisions of 

Article 5 of this Lease and !laid provisions of Article 5 of the 

MOA, said provisions of Article 5 of the MOA shall control, 

5.02 The Army shall not bE responsible for damages co propercy 

Or injuries or death to pen(ms which may arise from or be 

attributable Or incident to the condition Or state of repair of 

the Lease Premises, or the L:le and 'occupation of them, or for 

damages to the property of t.he Land Bank, or for damages to the 

property or injuries or death to the person of the Land Bank's 
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officers, agents, contractor:;, servants or employees, or others 

who may be on the Lease PremLses at their invitation or the 

invitation of anyone of them. This paragraph shall not apply to 

damage to property or injuri,;s or death to persons caused by Or 

attributable to the actions ,'f the United States in conducting 

environmen~al remediation or other activities on the Lease. 

Premises. 

5.03 The Land Bank agrees t:· aSSUme all risks of loss or damage 

to property and injury Or death to persons by reason of or 

.incident 	to its possession and/or use of the Lease Premises or 

the activities conducted undE:r this Lease. The Land Bank 

expressly waives all claims ~gainst the United States for any 

such loss, damage, personal injury or dear;.h caused by or 

occurring as a consequence 01' such possession and/or use of the 

Lease premises by the Land BCLnk, or che conduct of activities or 

the performance of responsil:i.lities under this Lease by the Land 

Bank. The Land Bank further agrees, to the extent permitted 

under stat~ 1 a 1>1 , to indemnify and hold harmless the Army, its 

officers, agents and etnploye'~s, from and against all suits, 

claims, demands or actions, liabilities, judgments, cases and 

attorneys' fe.es arising out of, or in any manner predicated upon, 

personal injury, death. or pl'operty damage resulting from, related 

to, caused by or ariSing out of the possession and/or use of the 

Lease Premises by the Land I\,~nk. The indem.TJ.ification obligations 

of the Land Bank contained h,.,rein do not extend to damages, 

claims, suits, liabilities, judgments, costs and attorney's fees 

arising out of, caused by OJ: predicated upon (a) the gross 

negligence or willful. miscDIduct of the Artny or its officers, 

agents or employees, Vii thoU1: contributory faul c on the part of 

the Land Bank or any other person, firm, or corporation, or (b) 

activities undertaken by th" Army in relation to the CERCLA 

clean-up or uxo clearance 0; the Lease Premises. The Army will 
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give the Land Bank notice of any claim against it covered by this 

indemnity as soon after learning of such claim as practicable_ 

5.04 The Land Bank shall iJdemnify and hold harmless the United 

States from any costs, expe'lses, liabilities, fines, or penal ties 

resulting from di~charges, 'celeases, emissions, spills, storage. 

disposal, or any other acti(m by the Land Bank giving rise to 

United States liability, ci'ril Or criminal, or responsibility 

under Federal, state or local environmental laws_ 

5.05 This ."rticl~ S and the obligations of tile Land Bank 

hereunder shall su::-viv8 the ,~xpiration or termination of the 

lease and the conveyance of the Leased Premises to the Land Bank, 

The Land Bank's obligation t,(,reunder shall apply whenever the 

United States incu:::-s cases cr lial::ilities for the Land Bank's 

actions giving rise to liabEity under this Article. 

1.ll.TICLE 6 


ASSIGNHENT; SUBLETTING 


6.01 Without the prior written co,,-sent of the Army through the 

corps of Engineers, New Eng13nd Division, the Land Bank shall ~ot 

sublease, license, or grane 'ny interest under this lease, except 

as provided for in Arcicle 9 (Mortgaging). The Army's consent 

shall not be unreaso!1.ably wi-:hheld or delayed and shall be deemed 

granted if a response is not received by the Land Bank within 

twenty-one (21) days of the ::eceipt. by the Army of a written 

request for consent _ E:very !lublease shall specifically identify 

and require compliance with 1:t1e Environmental Protection 

provisions set out in ArticlE! 16 of this Lease and shall statE: 

that it is subject ;:0 ehe tenns and conditions of this lease and 

that, in case of any conflict between the instruments, this lease 
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will control. The Land BanI<. shall provide each sUblessee with, 

and make available as approj:.:ciate to licensees, a copy of this 

Lease and 110A. 

6.02 The Land Bank may not assign this Lease without the prior 

written consent of the Army, which consent shall not be 

unreasonably withheld or del "yed, and no assignment shall be 

valid unless the assignee srall, by an instrument in a form 

sufficient for recording, er.ter into an assumption agreement and 

assume all of the Land Bank I ,l obligations under this Lease. A 

duplicate original of that assumpt:ion agreement will be delivered 

to the Army within thirty (30) days ateer the making of t:he 

assignment. Upon compliance with the foregoing condition, but 

not otherwise, the Land Bank shall be released and discharged 

from any and all liability under che Lease that may accrue from 

and after the date of the assignment. The assignee shall have no 

rights under the MOA and shall not be entitled to a conveyance of 

the Leased Premises upon execution of a POST by ehe Army ::0r t;;,e 

Leased J?remises or a portion thereof. 

6.03 Upon request of the Lef'see, the Gessor shall consider 

attorning to a particular sublease, where tl'le terms of said 

sublease are consistent with standard Government lease terms a,.,d 

applicable law, regulation, <.nd policy. 

f.R'l'ICLE 7 

TAXES 

7.01. The Land Bank shall pay to the proper authority, when and 

as the same become due and p,,-yable, all taxes, assessments and 

similar charges, which at an~... time during the term of this Lease, 
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may be taxed, assessed or ims,osed upon the Property or interest 

of the Land Bank with respect to or upon the Lease Premises. 

~.RTICL:e: 8 

DEFAULTS 

8.01 The following shall be deemed a default by either the Army 

Or the Land Ba~k and a breach of the Lease: a party's failure to 

observe or perform any of its obligations under the terms, 

covenants or conditio~5 of tta Lease, which failure persists 

after the expiration cf ninety (90) days from the date the 

aggrieved party gives writteD notice to the party calling 

attention to the existence of that failure. However, if the 

default is one relati~g to a matter that exposes occupants or ~he 

public to an imminent danger to safety.or health of which the 

public authorities ha··:" giver due notice to the party, then such 

shorter notice to the party, whether written or otherwise, shall 

be sufficient notice of defaclt under this Lease. 

8.02 In the event of a defaclt, as provided in 8.01, the 

aggrieved party may, a:: its c'ption, following the expiration of 

applicable notice and :;peace ~'eriods: (a) seek injunctive relief, 

monetary damages, or ::oth; (to) take such measures as the 

aggrieved party deems ~easonable to mitigate the effects of or 

cure such default, ane asses. all costs incurred for slich 

mitigation to the def"",lting party; (c) terminate this Lease; or 

(d) avail itself of a~y combjnation of said remedies. 

8.03 Any action take~ by either party under this Article 8 shall 

not waive any right t~at the party would otherwise have against 

i:he other party who s;-.all remain responsible for any loss and 

damage suffered by reason of the default or breach. 

l4 

http:safety.or


141019 09/28/05 WED 22:55 FAX 9787963133 BEC BTC 

" 

) ,I 

8.04 If the Land Bank shall have made any sublease hereunder and 

if any sublessee thereunder shall have given to the Army a notice 

(Sublessee Notice), specifying the name and address of the 

Sublessee, the Army shall give to the Sublessee a copy of each 

notice of default by the Lar.d Bank at the same time as and 

whenever any such notice of default shall thereafter be given by 

the Army to the Land Bank, addressed to the Sublessee ac the 

address last furnished to toe Army. No notice of default by the 

Army shall be deemed to have been given to the Land Bank unless 

and until a copy thereof sh;ll have been 50 given to t~e 

Sublessee. The Sublessee s1al1 then have a period of ten (10) 

days more, after service of the notice upon it, for remedying the 

default or causing it to be remedied, than is given the Land Bank 

hereunder after service qf ,ueh notice upon it, except in the 

caee of imminent danger to ;afety or health. 

8.05 The Army will accept performance by any Sublessee hereunder 

of any covenant. eondi,ion ')r agreement to be performed "'nder the 

Lease by the Land Bank, with the same force and effect as though 

performed by the Land Bank. 

B. 06 From and after receiv.eng a Sublessee Notice" the },-rmy and 

the Land Bank will not mate::ially modify or amend the Lease 

without giving each Sublessl!e that gave a Sublessee Notice to the 

Army hereunder thirty (30) <hys written notice thereof. 

8.07 Other than under the jlrOVislons of this Article 8, the Army 

shall have no legal respons:.oility or obligation to the Land 

Bank's sublessees or licens""s. 
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ARTICLE 9 

'~ORTGAGING 

9.01 The Land Bank or any E:ublessee may make a mortgage. or 

mortgages on its interest iTL the Leass. The provisions of this 

Article 9 shall be fully apf1licable to Sublessees of the Land 

Bank. 

9.02 If the Land Bank shall have made any mortgage (sometimes 

referred to as a Leasehold ~;I)rtgage) and if a Leasehold Mortgaoee 

(the holder of any Leaseholci Mortgage) shall have given to the 

Army a notice (Leasehold MOJ":gagee' s Notice) specifying the name 

and address of the Leasehold Mortgagee, the Army shall give tto 

the Leasehold Mortgagee a copy of each nOcice of default by'the 

Land Bank at the same time 1.13 and whenever any such notice of 

default shall thereafter be <,iven by the Army to the Land Bank, 

addressed to the Leasehold H)rtgagee at the address last 

furn'ished to the Army. No notice of default by the Army shall be 

deemed to have been given ttl the Land Bank unless and until a 

copy thereof shall have been so given to the Leasehold Mortgagee, 

The Leasehold Mortgagee shalL then have a period of ten (10) days 

more after service of notiCE! upon it, for remedying the default 

or causing it to be remedieci, chan is given the Land Bank under 

paragraph 6_01 herein, exce,,~ in case of imminent danger to 

safety or health, The Lease,101d Mortgagee, in case the Land Bank 

shall be in default, shall, '''ithin the pel;'iod provided for in 

this paragraph 9 _02 and, if "-pplicable, 9,04, have the right to 

remedy the default or cause Lt to be remedied, 

9.03 The Army will accept performance by the Leasehold Mortgagee 

of any covenant, con'di tion, ~r agreement to be pel;'formed under 
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the Lease by the Land Bank '.-'ith the same force and effect as 

though performed by the Land Bank, 

9.04 Except where the def,.'~lc is one relating to a matter that 

exposes occupants or the p,.blic to an imminent danger to safety 

or health of which the public authorities have given due notice 

to the Land Bank, whether ,,:citten or otherwise, the time of the 

Leasehold Mortgagee to cure any default by the Land Bank that 

reasonably requires the Leasehold Mortgagee be in possession of 

the Lease Premises to do se, shall be deemed extended to include 

the period of time re~uired ~y che Leasehold Mo~tgagee to 8btain 

possession and foreclose expeditiously and with due diligence. 

9. OS From and after receiving the Leasehold Mortgagee's Notice, 

the Army and the Land Bank "'ill not materially modify or amend 

the Lease In any respect without the prior consent of the 

Leasehold Mortgagee, which :onsent shall not be unreasonably 

withheld or delayed. In tho event che Leasehold Mortgagee fails 

to respond to a notice of m.• teria.l modification or amendment o·f 

the Lease within thirty (301 days after service of notice, the 

Leasehold Mortgagee will be deemed to have given its consent. 

9.06 No Le<l.sehold Mortgage'" shall become liable under the Lease 

unless a Leasehold Mortga.ge,= becomes the owner of the leasehold 

estate, and in such event shall be liable only for as long as 

such Leasehold Mortgagee remains the Owner of the leasehold 

estate. 

9.07 If a Leasehol.d Mortga\jee acquires the 'Land Bank's interest 

in the Lease as a result of ~ sale under its Leasehold Mortgage 

pursuant to a jUdgment of foJ:'eclosure and sale, or through any 

transfer in lieu of forecl.onu.re, or through settlement of or 
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arising out of any pending or· contemplated foreclosure action, 

the following provisions of t.his paragraph shall apply, namely: 

a. The Leasehold Mortgagee must assume the Lease and the 

Leasehold Mortagee shall havE: no right with l:"espect to the Lease 

Premises unless said Leasehold Mortgagee assumes and delivers to 

the Army a duplicate original of the assumption agreement (to be 

executed in form for recordir,g) within ten (10) days after said 

Leasehold Mortgagee acquires title ~o all or a portion of the 

Land Bank' 8 interest in the l,ease. 

b. The Leasehold Mortga.gee may transfer its im:erest in the 

Lease to a nominee or a wholly-owned SUbsidiary corporation 

without the prior consent of the Army, provided, however, that 

che Leasehold Mortgagee shal1 deliver to the Army in due form for 

recording within ten (10) da~'s after the date of the transfer a 

duplicate original. of the im:trument of assignment and an 

instrument of assumptic,lTI by t.he r.ransferee of all of the Land , 
Bank's obligations under the Lease, and provided further that the 

Army shall be given prior wri.tten notice of such transfer, and 

that the transferee shall USE: the Lease Premises in a manner that 

conforms to the Reuse Plan. The Leasehold Mortgagee shall be 

relieved of any further liability under the Lease af~er the 

transfer. 

9.08 Any purchaser at a foreclosure sale must assume the Lease 

and said purchaser shall have no right with respect to the Lease 

Premises unless said purchasE,r 80 assumes and delivers to the 

Army a duplicate original of the assumption agreement (to be 

executed in form for recordi!lgl within ten (~O) days after said 

purchaser acquires title to ,,11 or a portion of the Land Bank's 

interest in the Lease. 
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~.RTICLE 10 

QUIET ENJOYMEN'l: 

10.01 The Land Bank, upon ll'~rforming its obligations under the 

Lease shall and may, at all ·~imes during the Lease Term, 

peaceably and quietly have, :'lold, and enj oy the Lease Premises, 

subj·ect to the rights of thE: Army under this Lease and t.he MOA. 

~.RTICLE II 


SUCCESSORS AND ASSIGNS 


11.01 The covenants and agl·'~ements contained in the Lease in.ure 

to the benefit of and are bi.l1ding Ul?OE the parties to the Lease, 

their successors and assign.:, but this Article does not modify 

the provisions governing as!: Lgnment, as elsewhere provided for in 

the Lease. 

A.RTICLE 12 

IMPROVE}~N'l:Si RESTORA~ION 

12.01 The Land Bank shall hi:/e the right to make improvements to 

the Lease Premises, which improvements may include, without 

limitation, the demolition oE existing buildings and the 

construction of new buildin,ls and facilities, as provided for in 

the Re.use Plan and ·that do fl'''. violate the terms of this Lease. 

If the lease expires or terr.linates without conveyance of the 

Lease Premises to the Land Ela.nk pursuant to the te:r-ms of the MOA, 

all improvements to the Lea1"= Premises will become the property 

of the United States, and th,~ Land Bank shall not be entitled to 

any compensation ~herefor. 
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12,02 If, on or before the date of expiration of this Lease or 

Its termination by the Land Bank or the Army in accordance "'ith 

the terms hereof, the Land Hank shall vacate the Lease Premises, 

the Land Bank will remove any personal property of the Land Bank 

therefrom, and restore the Lease Premises to as good order and 

condition as that existing "pan the date of commencement of the 

term of this Lease, except for: .(a) alterations, site 

preparation, improvements or demolition undertaken -- (il 

pursuant to this Article 12, Article 16, or otherwise hereunder 

by the Army in conjunction ',ith environme,-,tal remediation Or tTXo 

clearance activities, Or (i.L) with the permission of the Army; Or 

(b) due to fair wear and te«r, If this Lease is terminated by 

the Army in accordance with the terms hereof, the Land Bank shall 

vacate che Lease Premises, "·,,move personal property therefrom, 

and restore the Lease Premiues to the condition aforesaid within 

such reasonable 'time as the Army may designate. rn either eV~!1t I 

if the Land Bank does not re,InOVe said personal p:!:"operty and so 

restore the Lease Premises, then, at the option of the Army, said 

personal prope:!:"ty shall eitter become the property of. che United 

States, without compensatior therefor,. Or the Army may cause it 

to be removed and the Lease Premises to be restored at the 

expense of the Land BaTIk, and no claim for damages against the 

United States or its cfficer" or agents shall be created by or 

made on account of such remo\'al and/or restoration work. 

13.TICLE 13 

NOTICES 

13,01 All notices to ehe pa~ties shall be addressed to them at 

the respective addresses fir.3t given for them in this Lease, or 

to such other address of whi"h either of them, as the cas'", may 

20 
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__'. ,!)~ .:' i;0}!t:t~1)
.be, shall not;ify the ·other ill'~the~manner.<,st<;ted in this A:r:ticle 

l3 for· gi'Iring I).otiC~ .'Notic1"s~'iii~~<)f;~i$~:\,;iii,,~ttby;>either registered 

mai'l, return' reC"€£ipt ~'·i-eqU·~~te~dr~':C;:ifl~~f.c;~rfil:fi·~ci\;fuail; return 
. ' .. :.\ ·;\~:·~·~.'.:i';.~" . - . 

redeipt'requested, The .serlil.ce o;f,::t!le\rioti·ce shall be deemed 

comp·iete :upon '. the· receipt of ,isaid ~~3:t~'~~::>"'oi,:"the"refusal thereof. 

b:{'fhe'ci:;.ppl·icable<t'art:/ :-,:;,'., :.", .. ,,;,,;·J,:,.,~b ,," "'~ ..,O!., 

'-', ~~. ,-~ .. I",;' "', :~. ~.' ,:, 

• 	 l :,l:!' . l~i;.;;;· :;_,~ .,.... ,'.. ~: /' .. ,', _. 
,,' ;l.RTICLE 14 

",-., 	 -' ':'- ", ... '.. ' . '.: .' . ," 

HO 	 WAIVER 

. ' .. t 

14.0l The failure of the Arnly or the Land Bank to insist in any 

one or more instances, upon o. strict performance at any of the 

covenants·of the ·Lease; or tD·exercise any option contained in 

the, Lease., shall not be construed as a·waiver of or 

relinquishment for the future of the performance of that 

';ovenant:, or the right to ex=rcise that option, but the 'same 
• J • , ' 

shall continue and remain in full force and effect. 

l.R'l'ICLE l5 

REMEDtES ·CUMULA'l'IVE. 

l5.0l The rights and remedies given to the Land Bank or the ~my 

upon the breach of 'any of th,; terms of the ·Lease are distinct .. 
.. 	 " .'. '." 

separate and cumulative re~~dies. and no one of them, Whether 

exeic~'sed ,or :not. ,. shali ,be'_:~'cetne9, t~ .. be'~ in· e:x;clu~ion· of any of 
• ~..... " , ~ ,.' • ," '.. • _, -  "';" ... .;: ''': I.. _.. ,,-., ,. : • "l' l , , 

the .. others. " ....':.,. .':,;,.,:(, ··"·,':c,-.. ,:', , .. 

',' ~ 

, . 

.. ;, • • ,f 

.. , 

'i:: .. 	 ;: . ,~. '. :...:d.. . 

:i,'.' 	

,.. 
,-.' . ,. ,"~ ~ ~r~;);~~~;~-· .' ~\~~: '~~~}~-_~~~-""•.! 

. ',' ,J' . '.' .\',' :/ :~ .\.: ::I~{)~:'~' :)\~,!.\i:~~;~~:~~~;:~~;:t·.: ~;!J(t~·,~.~. i :;', ..~. r'O 

:' ,:':,~::- .' ,:::,J,,':,':~;f:~~~{1;::\;': .: .... 
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) unCLE 16 

ENVZ~ONMBNTAL AND SAF~TY PROVIsIONS 

16.01 The parties ack.1.owled'~e that: Fort Devens has been 
identified as a. National Pr.Lorities .List Site :l.nde.r CERCLA: The 
Land Bank acknowledges that the Army has provided ie' with a copy 
of the ~FA and will provide the Land Eank with a copy of any 
amendments thereto. The L~id Bank agrees to abide by the 
applicable terms of the EFA and any documents originating 
therefrom, a.nd further agre"s that shol.lld any confl~ct ari.se 
between the terms of the FF1., as it may be ame!l.ded, and the 
Lease, the FFA shall take pI'acedence. The Land Bank furthe:z:
agrees thar:, except as provided in the provisions of Article 5 of 
the MOA, the Army assumes ne, liability to t:he Land Ba.nk should 
implementation of the F~A i~terfere with the Land Bank's use of 
the Lease~ ~remises,.provided, howaver, that t~e Army shall, to 
the extent reasonable, practi.cal, and without ad,ditional costs, 
minimi~e interference with such use. The Land Bank shall have no 
claim on account of any such interference against the Army or any 
officer, agent, employee or contractor thereof, other than for 
abatem@nt of rent. 

16.02 The United States' ri;hts under this Lease specifically 
include the right for United States officials ~o inspect, upon 
reasonable. notice, the Leasei Premises for compliance with 
environmental, safety, and a:cupational health laws and 
regulations, whether or not ':he United States is responsible for 
enforcing ~hem. Such inspec:ions are without prejudice to the 
right of duly cons~i~uted en;orcement officials to make such 
inspections _ The Uni t:ed Sta1:es normally will giv@ the Lessee 
t:wenty-fau:z:- (24) hours prior notice of its intention to enter the 
Leased Premises unless the United States dece=ines earlier entry 
is required for safety. environmencal, operations, or security 
purposes. The L@ssee shall have no claim on a;:count of any 
entries against the United States, the Commonwealth, or a.ny 
aff icer, agent, employee. or ·cont:ractor thereo::. 

141 026 
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··.t·, 

"'",: ,'" "" "..:]" "Z~&;~XH~,g~&'f~~~~~%~~ri~~i~f~w.~;1fffft~r£t1:~:J~~~6n·;'6r~~~~%~t1~~~J~'tJ;' 

. ,~ 

..: . 

", """"'~'I..i'*::r."';."·"~".~.; _:'""'.,::;....,', '."" ":;:"0,;.', , •.~<.:~....... '.;..!; ..... ,':" .. " \. . :., 


, 'paym!=,nt , ..bond': satis'factory ',\to (iit;::in\al.l~,respeCts·'. and· other ',.i' 
, " ~ '{.' ""."~"" :'.';'. '.,:.'" ":":;-'Jtt;'~r~I:~iWt-~Jl;a:.jf."l"W~I,:.oi>·:. r~ ';'.\1, '.,..... >. ~~.J.... ,-. • •. \!."r. ••," w.·.';·•. ·:..;· .....::;, 
requirements: deemed 'necess',ll:Y to protect' the interests of the 
United$.tates, For construe'tion or alterations, additions, 
~odi,:Eicatioris, improvements ,. or "in~t:;'irii:t'i'ons iri" theproxim±ty"Cl{ 
operable units that are part of a National Priorities List' (NPL) 
site, :....such "consent' may incl~.de. a r",guirement for. written approval 
by tli.e'U~'ited Sta~e5' Remediai: proJec't Manager,' , 

.," , 
1.6.04 The Army,' EPA anC\ tho Massachusetts ,Department of' 

Environmental Protection (D::;:P) , their ofticers, ,agents, 
" 

emproy~'~s ;,~oIlt':";;:ct'Oq and :mbcoii.tr,act~~s ha:v~the, ;eight, . upon ','~~' 
.. 


rea~onable' noti'ce' to' the' Land Bank., and to parties in possession,
~ 
to, enter i'upori'" the: Leased Pr'omises f6~' ~Ul:pos~S consistent with 


. . ,. the;a~pi"i~;;;b:i;,; :;p~'ov:'i;';ionS'ol: the" FFA';- and for th';"" f'~ilowing-:' ,. 

~ 

pUrposes: 

a. to conduct investi,rations and surveys, including, where 
necessary,- 'dri'lling, s'oil and water sa,ppling, test pitting" soil 

b~ring :tests~.n.d :~ther' acth'ities' re~~reci undeJ:: the FFA; 

, ":',:,'ma~~!rf,,'Y5',~lY':~affe'ct ,the \cleant:cI):~.":·"':u'man',"W,:ai t,hi':",~''''Jn,,'i ·':;'·:~;'~';~·;f,':,i:'~·i<"";'
• q rontnent ,,', ',:' '''_''., . • . I' : .;---'.... : ':"'. .' • •• ., ,:" .' -:. "". ".. ' . 

withou,t:.'~the."prior "':,rit,ten ,C,')ns"nt, __ of..~the.;ArmY";': Such ,consent"'may ,'" .., ' 
~in~iud~"~ ·~~q';ir~ni.ent to, P:r9vid,~, the ·,.ArI:ny",.Wi th, a, pertormance "and'" ~,' ' 

" .' •• 0\, 

... "'.' .. , 
"", ~: 

".,:~.' 

http:ArI:ny",.Wi
http:incl~.de
http:Jtt;'~r~I:~iWt-~Jl;a:.jf."l"W~I,:.oi
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~ ) ~. to construct, ope~ate, maintain or unaertake any othe~ 
response or remedial action as required. or necessary under ~he 
FFA, including, but not: lir1ited to, monl.toring wells, soil 
removal, pUmping wells and treatrnen~ facilities; 

provid.ed t:.hat the Leased Pl'f~rnis",s are restored in a reasonable 
manner to theiJ:" condition :.,r10r to t::he exercise of ehe above 
rights, and provided further that any such inspection, survey, 
investigation or other res:t:·onse or remedial action will, to the 
extent reasonable, practicaJ. and without significant additional 
cost, be coordinated with a representative of the Land Sank and 
be performed in a manner that will miniml.ze interference wit::h the 
operations of the Land Eank. The Land Bank agrees to comply with 
the provisions. of ?ny healtJ or safety plan in effecc during the 
course of the above~describ,=d response or remedial actions. 

16. OS The Land·. Sank or any agent or contractor of the Land Bank 
shall not undertake'subsurface excavation, drilling, digging or . 
ocher substantial ~isturbanc6 of the surface of the ground, or 
construct5.on, a1 terations, addi tions, modifications, improvements 
or installations that may adversely affect che clean up being 
undertaken on the Leased Pn,mises or other poreions of th.. Fort 
Devens NPL site, without: (a.) :oeven (7) days prior wl:"itten notice 
to the Army, EPA and DE?; ar.d (b) prior written consent of the 
Army, which consent shall nc·!: be unreasonably wl.ehb.eld or 
delayed, and which consent 1f..'IY include a requirement for written 
approval by the EPA and OEP. Such consent may involve a 
requirement to provide the ~t~y with a performance ~nd payment 
bond satisfactory to it in all respects and other reqUirements 
deemed necessary to prot::ect the inte~ests of the Army. No 
groundwater will be extracte~ for any purpose. 

Excavation of giilrbage or landfill materials is prohibited. 


~5 .06 The Land Bank hereu:.d,!r shall be solely respoTIsib1.; fo::
obtaining, at its cost and e;'c.,ense, any environmental pe=its 
required for its operat:ions under the Lease, i!ldependem: of any 

09/29/03 lrlON OJ, 54 [TX/RX NO 95701 raJ OOJ 
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"," ·:~·~~ft~~'r.~~r;:;~:· .····\:;T'if~~::;:·:ig,~~~:)~f1;·~:··· I' \~ ") 

:~;, ':".~??:';,:. "!" ,;' ..~, ·;:;,rl/;:t1nf~;~~~~.,. :;;ii}i~!:~f,.',~:.,. . 

'".1" ••:;' ",_ ,.": ,~,: ," ~:•• ~ ~." ,: .'~~i",..;;i!0' r'.' 

' ..; 

"J:iowev~~~i';~'iie 'tne" ~y:s'haii ;'-;h;;r~;'*,:''':'~''-' 
• ~ ". '. " ". ,., ,: \.1 !tr!'..;~1·\ '''.:~ : . ' :. • _'. ".•(\.:.. ',:::; . 

... ' permitted"bY. cable,law or.. ;regulat'ion; and' at"no' c:ost 'to"the" 

Army;' ass'ign ,iiii'y such pe,rmi ts . to... tli.~'"Land BanK, .if, so. niqUested" '," 
.., ....•• :,.:"::',.='.:'.. ' ..,.:....,..:\:•.. :~ • .' .• : . . ... " ..•... '... , ~"".' ' 
, by the Land' B'a;nk, 'except:wh,ere ,such ..as~~~me~t is .prohibited by; 
. regulatiori~ qi':"w'Litten pol Lcy of th'~' 'A~mY. . 

. '-" ... .". 
15,07 The Land Bank shall have a plah'approved by the' Army for 

~espo.nding to hazardous wa!lte, .fuel .and other chemical. spills 

prior to commencement of, o!"orat'ions on ,the Leased 'Premises, which 

approval ~hail ;';~t be unre<,:;~nablY withheld or delayed. Such 

plan sha:ll be independent c;';: Fort Devens or its successors and 

shall not rely ori .use of ir: ,;tallat i~n personnel or equipment. 

Should the Army' provide any personnel or eqUipment" spill 

containment, either on requ<,st of. the Land Bank, or because the 

Land B~nk'was ~ot, in the reasonable opinion of the Army, 

conducting timely cleanup a=tions, the Land Bank agrees to 

reimburse the Army for its ;osts. 

16.08 The Land Bank shall 'comply with: (i) the requirement of 10 
~ U.S.C. § 2692 to obtain the necessary Army approval for any
~ 

storage of toxic Or hazardous materials on the Leased Premises 

"and (ii) the hazardous wast" permit requirements under the 

Resource Conservation and RE,c.overy Act (RCRA) and its 

Massachusetts equivalent. Except as specifically authorized by 

the Army in writing, the Lar.e! Bank must provide, at its own 

expense, any hazardous ~aste management facilities, required by 

applicable laws and,regulations, Hazardous waste management 

facilities of the Army will "<ot be available' to the Land Bank. 

16.09 Any Army accumulation points for hazardous and other 

wastes will not' be used, by t:le Land Bank. The Land' Bank will not 

permit their,hazardous waste to be commingled with hazardous 

wast.e of the' Army'. 

16.10 The Land Bank: acknowlE"iges that t.hs Leased Premises are 
j ',' • • • • .... -'." 

be;i.ng leased ;subj ect".t.o ',a, FiI"ding of'·;Suitability''to "Lease ' (FOSL) , . '.' . " 

dated March 28, 199G, which has been provided to the Land Bank. 

".'25 ., .• ,' !. _,I, • ~L 

...•••. l ...... ' ',I.".... ."',
,,,', " 
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,',;1,,: .~i:~,i":":'~.··:~.·, ..;. """~'.•~: ,~",:!.":":,;':'~':~·~l J:", .....:., ') 


...... :~<--:;~~~~~i'~:1~~i~~~1tt~ji~~f;iC~~Wl,~d~~.'a~ai,;i~t::'~~~~t th~'."L~a'6~ .;.,~:.'.~~::::l:Z~,~~:·!3~.··

Q ."consist- Of·parC,7i-~;:i'dentif,Led bY.th.;,·;'!,:r;ny;and EPA:':·as'.- -' aith~a':'~t'·'''f-"··-q;:·,,v.!!. 
~ •• ' .'. • "~'I~ ,'-' , •. '.' • .' . 

J;.equ;i.;re. __ further ,.'E.nvironmentali remeaiat'ion,' , or' docurnenta t'fo:b.'·' 8:i: ", .".'..•. 
th';' ,co~pletion of"r'emediat:,_on, by"the',AxmYi and __ include;'are~s" 
desi~ate:d ,~'~ Are~s of C6nt:.9.minati~n:'- ,St;';dy' Areas, arid Ai~as 
Requiring' Envi:rori;;"~~'tal E";,,:iua:~ion :"'" " .' 

'- .' , . 

15.1.1'".rNotices ",.L' 

., '." . 
a.' Preceding I!!xpir~tic>n, revocation' or termination of ,this 

lease, the Lessee shall fully fund the Army'S preparation of an 

updated EBS f'hat wiil document· the env'ironmental condie ion of the 

property at that time in co~junction with the close-out survey 
and report, as described in Article 3.02·of this Lease, The 

updated EBS will serve to sllpport the FOST for the transfer or 
conveyance of the property OJ;', if the termination is not for 

purposes of conveying said property, a comparison of the initial. 

and close-out surveys will iL3sist the Division Engineer in 

determining any environmenti.l restoration requirements, to be 

completed by the Lessee in • ,~cordance with the condition Article 

12 of this Lease. 

b, NOTICE OF HAZARDOUS SUBSTANCES. TO the extent such 
information is available on t.he basis of a complete search of 
Army files, notice regarding hazardous substances stored for One 

y,?ar or more, known to have t-een rl!!leased, or disposed of on the 

Leased Premises is provided en the notice attached to the MOA 

(Exhibit B herein). The Land Bank should consult the EBS for 

more detailed information . 

.- \ ",' "'1.'-

c. NOTICE OF THE PRESEll:::E OF ASBESTOS.. The Leased Premises 

are known to contain certain amounts of asbestos, such 'as in, but 

not limited to, the floor tiJte, linoleum and associated mastic, 

asbestos-containing pipe and l:ank insulation, heating, 

ventilating a.nd air conditior;j.ng :vibration joint cloths, exhaust 

nues,' ac~;';'s't"i"c ceiling treatment, "~idi~~:, "a~d ··ro6Hn9: materials, e 
.,,

,.' .. ' " -,. ',' 

'. ' :.... 

'; ',. '.~. :.' . '. . 
, ••,. 1 f~:' 

., , 

. ~ " 

http:conditior;j.ng
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r' 

'" . ):%,:~t\;~t:~·· 
~ : ',' ) *' " .. .\" .,: , :"~'Iii'~~··:·, -'. :'

"1> ;.:".. A···'·.... ,'J",.·.-; ',,-,, .•. c,;,} .. 

,~ I'>' '. " '-,' The, Lesaee::~fcove-ria~ts and ~gie,eo~···th'at ."..iil its use'-';;~d-'~ccupa~~:y of. 

J1 ; • the p;ol?e~t~i .. itC~il~c'~mplyW:itli·~il-applicabl~l~w~'relatingto 
"" [·a.sbesto.s ~ ... ~ir.~;;"th,!". ;~my ..•ssume;. ~~ liability for d~mages 'for' . 

'f< personal i-iri'j\i;;;,;',ili;;~~'3, di'~clb{li\~:y/or de~th' to the L~ssee . its 
.,' .': "J-.! <., .... I, • -'•• '.. •• •. • • . • . I . 

5uccessors or a'ssigns, or- to any other person incl1.lding menmers 
;:...... " 

"of the gen~r-":i ~cl,lic', "rising froni-'-c:>:t incident -to" 'thE; piirc-h;':~e, 
transportation, removal. handling/·alteration, renovations, use, 

disp,?sition 'or othel:;" aC1:ivity 'causing or leading to contact 'of . . 
any kind whatsoever with asbestos on the property described in 

this Lease, re~ardless of whether the .[..essee, ~ts successors, or 

assigns, have .properly "arned Or fa~led to properly warn the 

individ1.lal(s) injured. 

d, NOTICE OF THE PRESENCE OF LEAD-EASED PAINT. The Lessee 

is hereby informed and d::>es acknowledge that all buildings on the 

Lease Premises, which w"re constructed or rehabilitated prior to 

1978, ",-re presumed to contain lead-based paint, Lead from paint, 

pa,int chips, and dust CHn pose health hazards if not managed 

properly, Lead exposur'~ i's especially harmful to young children 

and pregnant WOman ," Before renting pre-1978 housing (target 

housing) leSSOrS and suhlessors must disclose to sublesse,es the 

presence of lead-based lJaint and/or lead-based paint hazards in 

the dwelling. "Target housing" means any housing c;:onstructed 

prior to 1978. except hOJ.sing for the elderly or persons with 

disabilities (unless any child who is less than 6 years of age 

resides or is expected 1.-::> reside in such housing) or any 0

bedroom dwelling. 

(1) AvailablE! information concerning known lead-based 

paint and/or lead-based paint hazards, the location of lead-based 

paint and/or lead-based paint hazards, and the condition of 

.~ , 
painted surfaces is cont.ained in the EBS, dated March 8, 1996,,, 

:,"':'1 ~., (..j, ~.,;,,~.•:,,~;, ,~' ,ql....... ,::,'l .'l" '~r' 
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. ",I • _,.,':"',' • 

~ ,"' :I:',.. ·~.:.'<."';.,. " .•..,','.' ".!:-.',",,_:, ,.........·,l•.·,.·'::~"... .' , . • . ....••••._,.• ~."',.. ,
- - -'. ""..-;,. 1.;.J.·....4.'.. ...:.:~---.~.": ",·,'fr' , •• '" ••-;-,., ,- ", '-.-"• ., •• - .. " , , •••:'.,.. '--':". ': ., .' ••••• - - .Ci....'-'-;-."""'''--i''f,c.,.... 
1 Which have been provided 'to 'the"Lessee'. ,.All. lessees and" , 

.. " ,--' " .:, . ,.' . . . .' - .'., ."':," 

subl'essees must also ·rec.eive th,e ,federally approved pamphlet ,on 
. . , ,.' . .. , . '. ., '" ',", 

'i'~';':'d poisoni:iig- preventi6~. ,,'The :L~:~'~ee hereby acknowledg~s . ",:':: 

receipt of the informaticn described in this paragraph . 

. . , (2) ·'rhe LesseE and its' subl,essees, s\i.c'cessors,· and'-·· ..· 
assigns, shall not permit. the occupancy of any target housing 

without complying' wit~ .thi'~ secti6n i 9 . 07d and all applicable 
, " ' . . 

federal, state, and loca:. laws and regulations pertaining to 

lead-based pa;j.nt and/or lead-based paint hazards. Prior to 

permitting the occupancy of target housing, if required by law or 

regulation, ,the Lessee will abate and eliminate lead-based paint 

hazards by treating any ~efective lead-based paint surface in 

accordance with all applicable laws and regulations. 

e. NOTICE OF THE PRESENCE OF RADON. Euildings on the Lease 

Premises may contain unr..oalthy levels of radon. Available and 

.relevant radon assessme!\·~· data pertaining to ·the Lease Premises 

are in the EBB. Prior t:-J the use or: any building for res.ideIltial 

use or 2.4-hour per day occupancy, the LeSsee, at its expense, 

must take appropriate m"".sures to reduce the radon level to safe 

levels, in accordance wlth EPA guidelines. 

f. NOTICE OF :I'HE PRESENCE OF UXO. Certain portions of tbe 

Lease P);"emises, as desi<;;rnated as A2, A2;L, and A22 in E:x:hibit A 

herein (UXO Parcels), are subject to further meo clearance by the 

Army, which clearance shall be undertaken by the Army promptly 
, ", " 

and at' Army expense, SUbject to availability of funds~ The Army 

will inform the Lan,d B<.nk in writing whe'n the clearance has been 

.', 

completed . 

" . 
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16.13 The 'Lessee !Shall 

the Leased Premises as 

consent of the Army. 

...... 
nC); occupy Dr ,use parcels '1,..1' and, 1,..'20 of 

d"scribed in Exhibit A without the written 

16.14 ,As contemplated ir. 40 CPR 51.853 (0) (xix) and 

93.'153 (c) (xix) governing the conduct of General Conformity 

detei;-minations; implemert:ing Clean Air Act § 17,6 (c), this lease 

is in furtherance of th<, transfer of the property througl). an EDC 

application and, as soon a.s the' Finding of Suitability to, 

,'l'ransfer (FOST) is issuo,d and said property caTI be ~onveyed in 

accordance the requirem'mts of, the Comprehensive Env±ronmental 

Response, Compensation a,nd Liability Act, 42 U.S.C.""9620'(h) (3), 

as amended, and other l«gal and policy requirements, the, Army is 

legally obligated to ccnvey to the Land Bank by one or more 

quitclaim deeds, the LiO ".se Premises. The Army does not intend to 

aI!d does not retain cOIl::inuing autho;r-ity to control air pollutant 

emissions associated w:cth activities conducted on the Leased 

Premises peno.ing the c'Jilveyance(s) within the meaning of 40 CFR 

Si;'S53 (c) (i:<:ix) and'n ,153 (c) (xix) 

",' ,...... 

. , .... 

. ,'!~.'. 

" .; ~:' ..~ ,." ~ '.. 
....•. .. , 

'." ',: .- ~ ~" : ~'. 
, 

.', f "''''r'''~ _. '''. '. 

"",f ,', •• , ', ..,,~ . " ;' , , 

:, 

'" " ,'"' 
, 

• 1-.... ' " 

'. .... 
... " ,"" " 'I -..' . " "",. ':,:.: '.. 
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!. . 'I~ ,." .' '.~.' , 

l r. '., ~:j, .~::*;..: : " . ,. 
'. . 7},~! ~', . 

:, .., • ...::_..:.". .! .~'Ii':~:~.,!~t.t'-t..:". i. __ 

.. :~4:y:::/).,,~'::;:.. '. ,r' .c... ·• ". .;' ·/~~::;·:;,:~~¥~t.'~·:i:::', . . .': ..:: 
17. Ol".;,:Except·,:: as ,provided, ,iH,the: Contl;'act Disputes Act of '1978 ' 

. " " 

',(41 .U.S. C."·601-613) .. (the ·Act.) 'r' al1·:i disputes aris'ing under"or . . . ,. . 
relating to, this lease s,hal] be resolved' ,under 'this clause and 

the provisions of the Act. 

17.02 "Claim", as used in this claus<;l, means a written demand 'or 

written assertion by the Lar.d Bank seeking, as a matter of right, 

the payIDe~t ot'money in a Sl.'.ln cer.tai'n, the adj ustment of 

interpretation of' lease tern,,~ I or other relief arising under or'.
relating'to this lease. A c :Laim ari'sing under this lease, unlike 

a claim ..:i;elating to this leE"e, is a claim that can be resolved 

under a·lease clause that pXDvides 'for the relief sought by the 

Land Bank. " However, a written demand or written assertion by t.he·' 
Land ,Bank seeking the paymer.t:. of money' exceeding $100j600 is not"e, 

'., 
a claim under the Act until c:ertified as required by section 

17.04 below. 
.~. 

17.03 A claim by the Lan~ Eank shall be made in writing and 

submitted 'to thE'! Division En,lineer for a written decision. A 

claim by 'the Onited States aSfainst tbe Land Bank shall be subj ect 

. to a written decision by the Division Enginee'r. 

17.04 For, Land Bank claims Elxceeding $lOO,OOQ, the 'Land Bank 
" 

shal1:,'submit':with' the claim ,v'certification that' (il the claim is 

made in good' faith; and (ii) support:ing' data ·are accurate and 

complete to the best of the I,and Bank ',5 '''knowledge and belief; 

(iii) and the" amount requeste.d ,accur~te'ly reflects' the lease 

adjustment for which the .Land Bank ,believes the Onited States is 

.....,.', "'j",.liable ... :" :;' ", ...,;"," .',~\j"':;", " . ,"'" .',' '.,,:,: ". , 
~ 

. , . " .. '.' ", . 
'~i~~·;(;~L';;i1'::l #-' ';'.\\,1 ,. ~.';..L~4~'(~~:~·~~ ?~~(It_!,:~ ~ \' .. ' 

,I ., 

'. .: .~.'~~:, "~' 
:.: ~.: " . ' 

.'" " 

.~. i, -. .' '~'" ".Iv"~· ',- ", 

~____..__'_~."'_._.~"'-

..... 

",~, • U', •• j" 

,C: "r' ,""j"! . 

'.~ 

-' ...... ,;:
,'..,. ........ . "", . , ' 

,. ' 
_____._____._ .• c 
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-.l 

(J~'.:' ". " ~:: '-'J ';";, '.' " ~""'''."., •.J •
17.05 The .·cert·l.flcatlon 'sh"ll 'be 'executed by (i) a senior 

company official in charge of the Land Bank's location involyed; 

or' (ii) an of:ficer orgeneritl pait'n~'r' of· the Land Ba:nk' having 

o';erall re'sponsibility ,of th~ 'conduct" of the Land Bank's affairs, 

17.06 For Land Bank claims of $100,000 o'r'less, thB Division 

EngineBr must, if requested in writing by the Land Bank, render a 

decision within 60 days ,?f the request. For Land Bank-certified 

claims over $100,000, the Di"isioio. Engineer must, within 60 days, 

decide the claim or notify the Land 'B€>nk of the date by which che 

decision will be made, 

17.07: The Division Engineer's decision shall be final unless the 

Land Bank"appeals or files a suit as provided in the Act. 

17,08 	 At the time a claim by the Land Bank is submitted to the 

~ 	 Division Engineer or a claim by the United States is presented to 

the .Land Bank, the parties, .'y mutual consent, may agree to use 

alternative means of dispute resolution .. When using alternaEe 

dispute resolution procedure", any claim, regardless of amount, 

shall be accompanied by the c:",rtificate described l.ll section 

17.04 of this Art.icle·, and ",,,scuted in accordance with section 

17,05 of this clause. 

17.09 The United States shaH pay interest Or the amount found 

due and unpaid by the United :,tates from (1) the date the 

Division Engineer received tht~ claim (properly certified .if 

required), or (2) the date pc.:nnent otherwise would be due, if 

that date i~ later, until thE date of payment. Simple interest 

on claims 'shall be paid at ttE~ rat'e;' fixed by thB 'Secretary of 

the Treas.ury as provided in the Act, which is applicable to the 

period during which the Division 'Engineer receives the claim and 

<;<.=~""~••~-~-~~-"-------........--.--- ... ' .. 
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then at the ral:e applic:abl.! for eOich 6-mc:nth period as fixed by 

the Treasury secretary dur:,.ng t.he pendency of the claim. 

17.10 The Land Sank shall procee~ diligently with the 

performance of the lease, ~,..nding final resolution of any request 

for relief, claim, or action ariSing under the lease, and comply 

With a.ny decision of the bh·ision Engilleer. 

All'l'ICLE 18 

K:\:$CELLANEOUS 

18.01 Both parties acknowl~dge and agree that a Notice of Lease 

will be recorded in the public records. which Notice shall be 

signed by the parties herete and identify the Lease Premises. 

18.02 The'Lease is subject to all existing easements a~d rights 

;} of \.fay of record. 

18.03 The prOVisions of thi~ Lease ~re not subject to 10 U.S.c. 

526'6'2. 

18.04 This Lease contains t1:"" entire a.greement between the 

part:ies regarding the lease c·,f the I.oease Premises to the Land 

Eank, and any agreement hereafter made Shall not operate to 

change, modify or discharge this Lease in whele or in part unless 

that agreement is in writing and signed by the ~a~ty sought to be 

charged "'ith it. 

18. OS No member or delegate \:0 cons-ress or Resident Commissioner 

shall be admitted to any shan. or part 0:: en!.s Lease or co any 

benefit to arise therefrom. !lothing herein contained. however, 

32 
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shall be consCrued to extena to any incorporated company, if :one 
/-"\ 
t) Lease be for the general beonefit of such corporation Dr company, 

lB.OD Nothing contained in this Lease will make or will be 

construed to make the parties here~o ~artners or jOint venturers 

with each ocher, it being uo,dersr:ood and agreed that ~he only 

relationship between the AMY and the Land Bank heJ;"suncier is ;:h.a.t 

of lessor and lessee. Neitiler will al'l.ytning in this Sease J:'ender 

or be construed to render e~ther of the parties hereto liable to 

any third pOIrty for debts or obligations of the otner party 

hereto. 

18.07 The brief headings or ti~le5 preceding each Arcicle are 

merely for purposes of identification, convenience and ..as", of 

refel:'ence and will be completely disregardad in t.he cons<:.:ructi.on 

of this Lease. 

! 	 18.08 Tb.is Lease is executed -in two (:2) c;:'oWltetpa:t:'ts, each of 


which is deemed an original of equal dignity with the ot~er5 and 


which is deemed one and the !rame instrument as the ocher, 


18.09 All person<ll pronouns used in this Lease, wheche:" used in 

the masculin,e, feminine or USltter gender, will inchtde all other 

gehders. 

IB .lO This Lease shall termi':l,ate upon the transfer of all of the 

Lease Premises to the Land Ba~k in fee, or otherwise as grovided 

for herein. 

J.8. J.l If any provision of ch:.s LJease is decl<lred or fou!ld to be 

illegal, unenforceable or void, then ~och parties shall ce 

relieved of all obligations ur,der that provision. Tl!e remainder 

" 
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, .' ,
(~::~:~'.' -z,-f--t)1is Leas'e"s'hai'i' remain ,:;nfo:r:ceahl~' to the fullest-extent: 

" p'e~~ittea By 'la~.·. 
.- .' ~ . ,.~ 

J .'. ", ',' 

. '.'_: 18.12-.. Discriminati6n_ 
. "~I 

'
.:' -: ,'" 

a. The Lessee shall n,)t - discriminate" against: any person or' 

persons or, ,exclude them from participation in the Lessee's 

Glperations, ,programs Or act Lvities _conducted' on 
, 

the .. Leased 

Premises, because of race, "olor, ,rel'fgion, sex, age, handicap, 

or na,tional origin, 

b. The Lessee, by acc".9tance of this lease, is J;'eceiving a 

type of Federal assistance "~'ld, therefore, hereby gives ;;l.ssurance 

that it will comply with 'th" provisions of Title VI of the Civil 

Rights Act of 1964; as amend"d (42 U.S,C. § 2000d); the Age 

Discrimination Act of 1975 ".2 U.S.C. § 6102); and the 

Rehabilitation Act of, 1973, as amended (29 U.S.C. § 794) This 

aSSurance shall, be binding c,n the Lessee, its agents, successors, 

tr;:;nsferees, sub-lessees ant'. assignees. 

Article 19 

T.nsurance 

19.01. ./:I.t the commencement Df this lease, the Land Bank shall 

obtain, from a reputable insurance company, or companies, 

comprehenSive liability insurance, The insurance shall provide 

an am01plt,not 'less than a con<bined single limit of $1,..000,000 for 

any number of'peJ;'sons or claims arising from any'one incident 

with respect to bodily injuries or death resulting therefrom, 

property damage; or both, suffered or alleged to have been 

suffered by any person or pe,'sons resulting from the operations 

of the, 'i;essee under the terms of this lease . 
.: -.: ,,' 

. ',.

'.' 

,34
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,,~<' .~9. ~2., rh~ .·l~i';-J;li1i ty inSl,:,;r:<11,?e,pp~~cy~sr:all ·insure the hazards of 


the de~isedp::'e~ises and Qr:'.8r,!-.~i,on.s~"~?:n.d'!-.:=t,,,,diB .and on . the .. 


demised premises " independellt contractors, contTactual liability 

, "'. 	 ': ; , ':' . ' ..' : ,"',::I!."¥,\ :..' • . . . , . 

(covering the - indemni ty incJ.uded i11 '~this leases agreement), anc\ 
'.' 	 , . 

. shall' name the United st'a"teEl as'"an .'i:;~u~~d party. Each policy 

will p:rovide that· any loss",= shall be payable notwith~tandin:g any, 	 , 

..' 	act OT failUTe to act or ne3ligence 'Of the Land Bank or the 

United. States 'or any otheT .;)eTson·;· provide that .the insurer will 

have' no right of subrogation against the United States; and be 

reasonably satisfactory to I;he United States in all respects. 
! ' • 

Under no ciTcumstances will the Land Bank be entitled to assign 

to any third party rights or action 'that it may have against the 

Uniteq. States arising out of this Lease. The Land'Bank shall 

require that the insurance company give the Division Engineer 

thirty (30) days written noti.ce of any cancellation Or change in 

such insurance ..The Division Engineer may requi.Te closure of any 

'm or all of the Lease Premises during any period for which the 
.....,.. 

Lessee does not have the required insurance coverage. The La'nc\ 

Bank shall require its insursnce .company to furnish to the 

Division Engineer a copy of ·:he. -Dolicy or policies, Or if 

acceptable to the Division Engineer, certificates of insurance 

evidencing the purchase of sllch insurance. The minimum amount of 

liability insurance coverage is SUbject to revision by the 

Division Engineer every thre<l years or upon renewal OT 

modification of this lease.· 

19 .03 It: is t:he Buyer/Lesse'E' s option to obtain insurance' on the 

structures and improvements cf the Lease Premises, for·such 

periods as·the Lessee is in possession of the Lease Premises 

pursuant to thi s leas·e,· to protect:i ts interest, Nothing herein 

containe~.shall be construed as an obligation upon the United 

,states to.repair, rescore' or.'replace··,the Lease, Premises or any 
~;'. ',' • 	 . " .' ,<;' ,: . :·;rr',··:!:··:,·: ~.,.:.;~.~.,r 

• "j, " •••• ,,- ~.~. 
"\', .. 

, . 
:., . 
.. ,,' , rio ",.!


,} 	 "'.0 

".:, ,L ~.. '. .... :. .:, '. ; .;,.: ...:~ , . .~ ,~, '.:;. '~~~.~~:~~11"; .;, ,'. u :~I' >..:..,~~.~~
". :r, " .. " . 

. , 
- \.' ':. :-', " 

'~, 	 .'" '. " , '.~ , .. ' .." 
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part thereof shou;Ld it be diminished in, value, d<'lrnaged or 

destroyed. The, purchase l?ri,~e will'noi;' be' alte:r:e=q should such 

damage occur and the J..essee :las failed ·to obtain ::i..nsurance. Any 

proceeds paid t? the, United 3tates shall be: appli sd to the 

purchase price. 

19.04 The Land B,ank shall m2.intain worker compensation and 

employer's liability insuranc:e as required by the= Commonwealth of 

Massachusetts. 

IN WITNESS WHEREOF, the parties have executeCi the Lease as 

of the day and year fi;cst al:<lVe w;citten. 

UNJ.'rED STATES OF AMERICA 

By(L h~'-----
(/ paul~-

De:;uty Assistant secreta.:!;"y of the Army 

(Installations and Housing) 

THE GOVERNMEN'I' LAND )lANK 

. Executive 

',.1%~.1" 
~,~ 

:;16 



This page intentionally left blank. 



 

 ADDENDUM
 



        
   
        

 
 

 
 

 
 

 
    

 
  

   
   

  
  

 
   

 
    

   
    

   
 

 
   

      
   

 
 
   

 
  

  
 

   
  

    
   

 
  

 
   

    
   

   
 
 

Devens RFTA Real Property Master Plan 
Long Range Component 
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REAL PROPERTY MASTER PLAN
 
LONG RANGE COMPONENT
 

FOR
 
DEVENS RESERVE FORCES TRAINING AREA
 

ADDENDUM – SEPTEMBER 2007
 

This addendum applies to Chapter 4.C. (Land Use Policies and Constraints) and Chapter 
5.E. (Environmental Concerns) of the Real Property Master Plan, Long Range 
Component for Devens Reserves Forces Training Area, June 1999.  The addendum 
provides supplemental information on Land-Use Controls (LUCs) established under 
BRAC and CERCLA programs that are applicable to the following areas: 

Area A (Main Cantonment) 

The CERCLA remedy for the former AAFES Gas Station located on Queenstown Street 
is addressed in the Record of Decision (ROD) for Area of Contamination (AOC) 43G.  
The remedy is based on Army retention of this area and continued restricted access to 
groundwater; however, any proposed actions that affect this property must consider the 
following ROD requirements and site environmental conditions: 

•	 Assure that the Property is not used for residential purposes and prohibit the use 
of groundwater beneath the site. If the Army changes the land-use within the 
AOC, then additional assessment and/or possible remedial action may be needed 
based upon the possible resultant changed risk factors.  

•	 If the Army transfers this property by lease or deed, an Environmental Baseline 
Assessment (EBS) will be conducted to ensure that the remedy remains protective 
by incorporating all necessary environmental protection provisions within the 
Finding of Suitability to Transfer (FOST) and the property transfer deed. 

•	 Any intrusive construction work must consider that residual soil and groundwater 
contamination has been documented for AOC 43G and that such actions should 
be coordinated with the DPW, the BRAC Environmental Office and the BRAC 
Clean-up Team (BCT). 

Area C (Range & Training Area) 

The CERCLA remedy for the South Post range and training areas is addressed in the 
ROD for the South Post Impact Area (SPIA) and AOCs 25, 26, 27 and 41.  The “no 
action” remedy is based on Army retention of the South Post; however, any proposed 
actions that affect this property must consider the following ROD requirements: 
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•	 If the Army should close or transfer or change the use of this property, an 
Environmental Baseline Survey (EBS) will be conducted, and the “no action” 
decision in the ROD will be re-examined in light of the changed use and risk 
factors resulting from this closure/transfer. 

•	 The Army will not develop new drinking water sources within the SPIA 
monitored area. 

Area F (3700 Area – Barnum Road Maintenance Yards) 

The CERCLA remedy for the former Cannibalization Yard and TDA Maintenance Yard 
is addressed in the ROD for AOCs 44 and 52, respectively.  The remedy is based on 
Army retention of this property; however, any proposed actions that affect this property 
must consider the following ROD requirements: 

•	 Assure the Property is not used for residential purposes. If the Army transfers this 
property by lease or deed, an EBS will be conducted to ensure that the remedy 
remains protective by incorporating all necessary environmental protection 
provisions within the FOST and the property transfer deed. 

•	 Maintain the existing paved areas and storm water collection systems to prevent 
long-term worker exposure to residual oil contaminated soils 2-5 feet BGS 
associated with AOC 44/52 remedy. 

•	 Assure that Soil Management Plans and Health and Safety Plans are prepared and 
executed prior to subsurface excavations.   

•	 Any intrusive construction work must consider that residual soil contamination 
has been documented for AOC 44/52 and that such actions should be coordinated 
with the DPW, the BRAC Environmental Office and the BCT.  

Area G (3800 Area – RTS Maintenance) 

The CERCLA remedy for the former Moore Army Airfield is addressed in the ROD for 
AOC 50.  Active remediation and monitoring of the AOC 50 chlorinated solvent plume, 
which is under building 3813 is ongoing.  Treatment transects and associated monitoring 
wells are located in the RTC vehicle storage area and on the Southwest Corner of 
Building 3813 former hanger, along the axis of the plume through Army retained Parcel 
H. Any proposed actions that affect this property must consider the following ROD 
requirements: 

•	 Provide continued access to treatment transects and monitoring wells and access 
to install additional injection or monitoring wells, if necessary. 
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•	 Coordinate construction plans with the BCT to facilitate ongoing remediation and 
future access to plume areas 

•	 No groundwater extraction or injection for any purpose 

•	 Coordinate construction plans for modifications to storm water systems with the 
BCT including engineered storm water management plans and hydrologic/ 
mounding studies. (Continue use of existing storm water system to direct storm 
water away from the plume) 
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