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1.0 Statement of Problem/Objective of Investigation 

The John J. Riley Tanning Company is located in East Woburn approxi­
mately one mile west of the Aberjona River, north of and adjacent to 
Salem Street. The Boston and Main.e (B&M) Railroad easement and tracks 
abut the Riley property to the east (Figure 1). Two production wells 
are located northeast of and are utilized by the tanning facility. 
Production Well #1, which is located west of the B&M Railroad easement 
on Riley property is not presently in use and is reported to be in 
poor condition (Riley, 1980). Production Well #2, which is located 
east of the B&M Railroad easement, is located on property owned by 
Beatrice Foods Company. The John J. Riley Company, Inc. maintains the 
water rights to Production Well #2, which provides up to 400,000 
gallons of water for the tannery process daily. 

Groundwater samples collected from Production Well #2 (PW#2) have been 
shown to contain significant levels of chlorinated volatile organic 
compounds. Groundwater collected from Production Well #1 (PW#1) has 
also exhibited chlorinated volatile organic contamination, although 
to a lesser extent. The source of the contaminant found in these 
wells is unkno~n. It has been suggested, however, that the source of 
contamination may be located on the John J. Riley property, which 
appears to be upgradient from both Production Wells (EPA, 1981). 

The objective of this investigation is to determine the direction of 
groundwat~r flow on the John J. Riley property under typical pumping 
conditions at PW#2 and determine if groundwater contamination, if 
present, on the Riley property is contributing to the contamination 
of Production Wells #1 and #2. 

The John J. Riley Tanning Company, Inc. property, which is the subject 
of t_his investigation, is situated on approximately 31 acres of land, 
bordered to the east by the Boston and Maine Railroad easement, to the 
west by Wildwood Street, to the north by property owned by Bioassay 
Systems, lnc., and to the south by Salem Street (Figure 1). 
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Topographic elevations at .. the Riley Site range betw,en 11~~1 National 
Geodetic Vertical Datum {NGVD) at the crest of a small drumlin north 
of Building #2 and· along the northeastern edge of the property, and 
48 NGVD at .the well house for. PW#1. Generally, topographic elevation 
declines from west to east. Surface drainage from the site is via an 
intermittant stream which flows from Wildwood Street east toward PW#l • 

. Land elevations east of the Riley property and north of Salem 
Street is low, generally within the 100 year floodplain of the Aber­
jona River, and is under the protection of the Massachusetts Wetlands 
Protection Act, Chapter 131, Section 40 {Brady, 1983). 

The Riley facility consists of a medium sized chrome-cowhide leather 
tannery of.which the principle product is leather for footwear. 

Two large buildings, which house the tannery, are located within the 
study area.- {Figure 1). A gray, one-story building. {Building #1) 

which abuts Wildwood Street and the main parking lot, is used for washing 
tanned hides, streaking and buffing. The Machine Shop is also 
located at the northeast corner of Building #1. A second, two-story 
building (Building #2) encloses the beam house, tan coloring and 
finishing rooms, and a material storage area. A power plant •. which 
houses two boilers, with a maximum output potential of 25,000 lbs. of 
steam per hour, is located north of the Machine Shop in Building #1. 
Three 15,000 gallon underground storage tanks are located west of and 
adjacent to the power plant •. Administration and business offices are 
located in two woodframe buildings located at the southernmost end of 
the property along Salem Street. Finally, the brick pump house for 
PW#1 i~ ~ocated at the base of the slope at the eastern edge of the 
Riley property. 

The Pump House for Riley's PW#2, which is located on property owned by 
Beatrice Foods, Inc. is located approximately 400' northeast of PW#1. 

1-2 
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The Riley property is intersected by a Woburn City Sewer easement 
'which extends :approximately 600' north from Salem Street, and then 
northe~st towards the 's&M Railr()ad easement; where the Woburn City 
Sewer discharges to the Metropo 1 itan District Commission Wilmington 
Trunk Sewer Main. The Riley Tannery has been discharging £:ffluent 
into'the Woburn Ciiy Sewer since approxi~afel~ 1940 (Rile), 1983). 

~ - . - -. 

The northernmost p'ortion ofthe Riley prope~ty, west of the gravelly 
drumlin identified in Figure 1 is presently grassland. This area, 
w~:ich::~as~ previously a sand and gravel pit,~ was~ excavated and filled 
<~- - ' -- - - ~- -
with sewage sludge from the Riley Tanning process prior to 1975· 
(Riley, 1983). A semi-paved lot north of Building #1 and south of 
the grassland area is used for raw ~ide material and refuse storage. 
An empty barrel and pallet storage area is situated on a paved area 
northeast of the Power Plant (Figure 1). 

A catch basin which receives all liquid and semi-liquid waste generated 
during the tanning process in"located horth of Btiilding #2. Solids 
are permitted to settle out of the waste stream and the liquid fraction 
is discharged to the Woburn City Sewer System. 

Effluent which is discharged to the Sewer System has been analyzed for 
parameters selected by the ~ietropolitan District Comnlission (MDC) 
(Appendix~A). Solids which accumulate in the catch basin are dredged 
on a regular basis and landfilled on site. Currently, sludge is dis­
posed of on the slope between the settling basin and the pump house­
for PW#1. Solids from the settling basin consist of soluable and 
insoluable hide material, hair, blood, dirt, manure, salt, lime, and 
miscellaneous salts which are precipitated out of the waste stream by 
high alkalinity (chrome hydt·oxide and ferrous hydroxide). Representa­
tive samples of landfi lled sludge from the settling basin have been 

. ' 
collected and submitted for an EPA EP toxicity test. Sewage sludge on 
the Riley site was detennined to contain acceptable limits of hexavalent . 
and total chromium, as established by the Environmental Protect1on 
Agency (EPA) and Massachusetts Department of Environmental Quality 
Engineering (DEQE) (Appendix A). 
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Dust from the buffing room, which is located in Building #1, is 
collected in a bag house and disposed of in a small lagoon located 
north of Building #1 and approximately 100' east of Wildwood Street 
(Figure 1). 

Other solid wastes generated during the tanning process includes 
steel drums, which are sent to a barrel reclamation firm in Woburn, 
general trash, which is incinerated or removed from the site by a 
private trash collecting company, scrap metal, which is sent to the 
Stoneham Trading Company, and leather trimmings and shavings, which 
are sold to other manufacturing companies (Riley, 1983). 

Sampling conducted by EPA between.November 1980 and March 1981, and 
more recent sampling by John J. Riley personnel has shown that ground­
water from PW#2 is contaminated with chlorinated volatile organic com­
pounds. · Leve1s of contaminants in water from PW#2 has on occasion _ 
exceeded 1000 ppb. In addition, lesser quantities of several chlorin­
ated volatile organic compounds have been detected in PW#1 (Table 1). 

The source of the contamination is unknown. Some of the contaminants 
present in PW#1 and PW#2 are also present in the City of Woburn's 
Municipal Production Wells G and H, which are located approximately 
2000' northeast of Riley Production Well #2, and east of the Aberjona 
River (EPA, 1981). 

This report will address, in part, the effect that groundwater 
quality at the Riley site may have on Production Well #2. It does 
not, however, address the relationship between contaminants in ground­
water at Woburn Production Wells G and H and Riley Production Well #2. 
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TABLE 1 . - - -. 

--_ - CONTAMINANTS DETE.CTED H~- P~ODUCTION WELL .#l .. ~nd #2 
1980 - 1983 

Contaminants Detected 
(in parts per billion (ppb)) 

Compound PW#2 PW#l 
A B c A 

1,1,1 trichloroethane 133 NO 6.6-9.4 28 

1,2 trans dichloroe.thene 116 10 15-25 12 

tetrachloroethylene ~ 240 3.1-6.8 NO 

Q;6) trichloroethene 1372'\ 5 53 

benzene NO NO 
-......_____~ 1 

NO ----------
chlorobenzene NO NO NO 10 

chloroform NO 20 2.8-3.7 NO 

toluene NO NO 1 NO ----------

1sample not analyzed for compound 

KEY 
-

A - Samples collected by Ecology and Environment, Inc. of Buffalo, NY. 
between November 12, 1980 and March 2, 1981 for U.S. EPA Investigation 
of East and North Woburn. From the Report of Chlorinated Solvent 
Contamination of the Groundwater, East Central Woburn. Massachusetts. 
Final Report, March, 1982. U. S. EPA. 

B - Samples collected by Ecology and Environment, Inc. on November 4 and 
5, 1981 for U.S.-EPA Investigation of Groundwater Contamination in 
Woburn, Massachusetts. 

C - Samples collected by employees of John J. Riley Company during 
mo~ified pump test of PW#2. August 8, 1983. 
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2.0 .Method/Re~ults of. I~vestigation~ 
\ . . . 

In.order to address th~ opj~ctives of the study, Yankee En~ironmental 
Engineering and Research Services (YE2ARS), Inc. implemented a phased 
investigation of the John J. Riley Company, Inc. Tannery. This 
section describes tasks of each phase of the investigation, the pur­
pose of the tasks and summarizes the data obtained. 

2.1 Review of Existing Data 

The John J. Riley Tannery is located west of and adjacent to the 
Aberjona River Valley, which has been the subject of numerous hydro-

. . 
geologic and environmental investigations. As a result, some limited 
data in groundwater quality, geology and land use data has been developed 
for the Riley property. In order to avoid the duplication of existing 
data during this study and to assist in the development of a hydro-. 
geologic investigation of the site, YE2ARS evaluated numer·ous documents. 
References reviewed, which are summarized in Table 2, provided 
seismic data, groundwater flow conditions east of the site, and ground­
water quality data. In addition, a topographic base map of the study 
area.was obtained from the City of Woburn Engineering Department. 
This map, which was com~leted by Harry Feldman Inc. in 1966 for the 
City of Woburn, with a scale of 1" = 100', will be used as a base 
map for this investigation. 

2.2 Excavation of Test Pits 

In order to assess surficial geologic conditions, the presence or 
absence of subsurface waste, and to determine depth to the water 
table, YE2ARS excavated nine test pits on the Riley property. Test 
pit locations 1 - 9 are shown on Figure 2. Table 3 summarizes data 
obtained duririg the exca~ation of test ~its. All test pits were 
excavated on August 23 by Arthur PyLurn & Sons Inc., General Con­
tractors, under the supervision of YE2ARS geologist. No soil samples 

'I""""" 

were collected for chemical analysis during test pit excavation. J 
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TABLE 2 
REPORTS REVIEWED FOR 

HYDROGEOLOGIC INVESTIGATION OF 
JOHN J. RILEY TANNING COMPANY SITE 

Ecology and Environment, Inc., May 6, 1981. Interim Report on the 
Geology and Groundwater of North and East Woburn, Massachusetts. · 
EPA FIT Project. 

-
Ecology and Environment, Inc., April 3, 1981. Interim Report on the 
Geology and Groundwater of North and Ec;,st Woburn, Massachusetts. 
EPA, FIT Project. 

-
Cook, D. K., 20 November - 17 December 1980. _Site Inspection Reports 
for Severence Trucking Company, Inc., Aberjona Auto Parts, John J. 
Riley Company, Whitney Barrel Company, Atlantic Gelatin and lndependant 
Tallow Company. EPA FIT Project. 

-
U. S. Geologic Survey,, 1979 Photo Revisions. 1:25000 Topographic 
Sheets for the Boston North, Wilmington, Reading, and Lexington, 
Massachusetts Quadrangles. 

Delaney, F. D., and Gay, F. B. Hydrogeology and Water Resources of 
the Coastal Drainage Basins of Northeastern Massachusetts from C~stle 
Neck River, Ipswich to Mystic River, Boston. U. G. Geologic Survey 
Hydrologic Investigation Atlas No. 589 (1980). 

Ecology and Environment, Inc., October 13, 1981. Report on the 
Groundwater Contamination by Trichlorethylene, East Woburn, Massachusetts. 
Interim Report. EPA FIT Project. 
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TABLE 3 
DATA OBlAINED DURING EXCAVATION OF TEST PITS 

AUGUST 23, 1983 
(LOCATIONS OF TEST PITS ILLUSTRATED IN FIGURE 2) ; 

TEST PIT NO. LOCATION STRATIGRAPI-tY COMMENTS 

1 North end of Site, 0-2' topsoil 
South of Chain 2-9' gravel,large boulders 
length Fence, 9'11 11 fine grey silt, sand, Hole was dry. 
NW Edge of Drumlin with gravel 

11' compact silt and sand 
11'311 bottom of excavation 

2 Approximately 100' 0-1' topsoi 1 
East of Wildwood, 1-2'' brown-beige fine sand 
At Northern End of 2-4' coarse sand, gravel 

N Site 4-6' gravel and boulders Hole was dry. 
I 6-9 1 grey silt, sand,some w 

cobbles 
9-11 1 clean grey-brown medium 

sand 
11!_8 11

. grey sand, ~obbles (till) 
(bottom of excavation) 

3 Approximately 200' 0-4 1 brown, medium sand Area was identified 
Southeast of TP#2 4-7 1 medium sand mixed as an abandoned sand 

with black peat-like and gravel pit, which 
sludge was used for tannery 

7-9 1 wet.sludge, some waste disposal. Water 
gravel. . at 9'7" • 

10'7 11 bottom of excavation 

-·- -- -~·=====:::::-~j 
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TABLE 3 continued 
DATA OB1AINED DURING EXCAVATION OF TEST PITS 

.AUGUST 23, 1983 
(LOCATIONS OF TEST PITS ILLUSTRATED IN FIGURE 2) 

LOCATION 

Excavated Area 
Approximately 
150' East of 
Wildwood Street 

Stream Bed. 
North of 
Storage Area 

Northern Edge 
of Hide Storage 
Area 

STRATIGRAPHY 

0-3' topsoil, sand, gravel 
3-7' black sludge 

7-8 1/2" gravel, sharp stones, 
mixed with sludge 

8 1/2" refusal 

0-3 1/2' 
3 1/2-4' 

4' 

0-10 1/2' 

loam, topsoi 1 
sandy loam 
refusal, very large 
boulders 

misc. fill. 
includes sand, 
gravel, asphalt, 
chared timbers, 
brick, plastic, 
leather scraps, 
small amounts of 
tannery sludge. 
Woburn storm drain 
encountered at 5'. 
Excavation widened 
to complete hole. 

COMI~ENTS 

Water at 5 feet. 

Stream bed is dry. 
Area -is being used 
as a vegetable 
garden. 

Hole is dry. 



TABLE 3 continued 
DATA OBTAINED DURING EXCAVATION OF TEST PITS 

AUGUST 23, 1983 
(LOCATIONS OF TEST PITS ILLUSTRATED IN FIGURE 2) .· 

TEST PIT NO. LOCATION STRATIGRAPHY COMr~ENTS 

7 North of Power 0-2' orange-brown sand Hole is dry. 
Plant. adjacent 2-9 1 411 very large cobbles 
to Paved Area and boulders in Difficult to excavate. 

fine sand 

8 East of Bag house 0-6'.6" very large cobbles, 
and boulder in fine Hole is dry. 
sand 

N 9 East of Catch 0-7' clean sand with 
I Basin, Southwest coarse gravel, Hole is dry. 01 

of PW#l. large cobbles 

I • 
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2.3 I~stallation of Monitoring Wells 

.. 
Although hydrologic data is available for land located east of the 
Riley property and west of the Aberjona River, no hydrologic data has 
been developed for the site to date. In order to determine the 
direction of groundwater flow, depth to bedrock, subsurface geologic 
conditions, and provide groundwater quality monitoring locations, 
YE2ARS installed six monitoring wells on the John J. Riley property. 
Monitoring well locations are identified in Figure 2. Wells were 
installed between September 12 and October 17, 198~ by Geo-Metries, 
Inc. under the super~ision of YE2ARS geologist. 

All wells were constructed with a 211 numinal PVC casing and screened 
over the entire length of the saturated thickness of soils penetrated. 
With the exception of B•6b, all wells were installed to bedrock. 
Depth to bedrock was confirmed by coring and sampling two to five feet 
of bedrock material. Detailed logs of subsurface soils were recorded 
during monitoring well installation. Soil samples were collected 
with a split-barrel sampler every five feet unless otherwise noted. 
The well specifications and drilling methods utilized during the 
investigation is presented in Appendix B. Well logs for each well. are 
included in Appendix C. 

Finally, YE2ARS monitored ambient air and soil samples during the 
. - . . 

(OVAh· No significant concentrations (greater than 20 ppm) of volatile / 
installation of B-1 and B-2 with an HNU Systems Organic Vapor Analyzer I 

organic vapors were detected during the installation of these wells. 

2.4 Topographic Survey of Locations of Monitoring Wells, Test Pits 
and Other Locations 

In order to construct an accurate groundwater contour map and bedrock 
ele~ation map of the site. YE2ARS contracted Dana Perkins As~ociates 
of Reading, Massachusetts to survey elevations and distances between 
sele·cted monitoring wells, test pits and other features. 

0 
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Approximately 20 points were surveyed and plotted on an overlay to the - . . 
topographic base map 'of;the site~·~.· Surveyed elevation·s are identified 
in Figure 2.- A-description of the work completed by Dana Perkins 
Associates· a·f the John j. ·Riley Tannery is presenteci in Appendix D. 

·· ... ; 

Although elevations and distances between test pits, monitoring wells 
and other features are accurate, many of the features depicted in 
Figures 1 and 2 (such as the location of Wildwood Avenue) are approxi-.. 
mate and based on property maps obtained at the City of Woburn 
Engineering Department. 

2.5 Measurem~nt of Water Level Elevations in Monitoring Wells and 
Test Pits 

In order to map groundwater contour elevations at the Riley site, 
YE2ARS collected depth to groundwater measurements from all monitoring 
wells and test pits located on site. Water level measurements from 
monitoring wells B-1, B-2, B-3c, B-4 and B-5 were collected with a 
Soil Test Automatic Water Level Indicator on both October 11 and 12, 1983. 
Water level measurements which were taken on October 11, 1983 were 
taken approximately five hours after PW#2 was shut down. Water level 

~ 
measurements taken on Octobe~ 12, 1983 were taken while PW#} _ was 
pumping at a typical rate (averaging 400,.000 gallons per day). A 
water level measurement from B-6b was collected on October 23, 1983. 
with an Interface Probe manufactured by Oil Recovery Systems, also 

-
during nonnal pumping at PW#2. Water level measurements from test 
pits were collected during excavation of test pits on August 23, 1983. 
Table 4 summarizes water table elevations recorded for all monitoring 
points. 

2.6 Groundwater Samplin] 

To determine if groundwater quality on the Riley property is contri­
buting to the contamination of PW#2, it was necessary to determine if 
chlorinated volatile organics, such as those present in PW#2, are pre­
sent in groundwater at the Riley site. YE2ARS collected groundwater 
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Well Location Ground. Surface 
Elevation (NGVD) 

B-1 69.6 
? 

B-2 79.1 

B-3c 90.8 

B-4 86.7 

B-5 73.6 

B-6b 901 

PW#1 55.4 
{From top of 

Well House) 

Test Pit #3 781 

TAI3LI:. q 

SUMMARY OF WATER LEVEL f>',EASUREMENTS 
FROM 

MONITORING WELLS AND OTHER LOCATIONS 

Depth to Groun~water 

10/11/83 10/12/83 10/23/83 
.. 

_,?"~52' 10 5/8" 25' 10 5/8" 

29' 11" 29 1 8" 

37' 2 1/2" 37 1 2 1!2" 

18 1 7 3/4" 18 1 7 3/4" 

31 9 1/2" 3' 10" 

40' 7" 

11.49 11.91 
{From top of (From top of. 

Well House) Well House) 

1 Ground Surface Elevation Approximate 

-. 
Groundwater 

8/23/83 Elevation {NGVD) 

43.77 

49.44 

53.6 

68.06 

69 .• 7 

49.52 

43.49 

9'7" 68.42 

- - ·- ·-· ... ----...!.--·-·-~- ·-----



samples at B.;.l-, B-2, B-4, B-5, and -PW#l for chemical analysis. Prior 
to sampling each well, YE2ARS calculated the approximate volume of 

'· -
water present in each well column, and bailed the equivalent of three 
well volumes of water from each well. Wells were permitted to equili­
brate after bailing. A sample from PW#l was collected from a discharge 
pipe located on the east side of the pump house, after water from PW#1 
was pumped for five minutes (until clear}. 

- -
Samples were collected in 40 ~1 vials with septum and delivered to 
Cambridge Analytical Associates in Watertown, Massachusetts for 
chlorinated volatile organic analysis. For a more complete description of 
sampling procedures utilized and Cambridge Analytical Associates (CAA) 

report on the s~ple analysis, $~e Appendix E. Table 5 summarizes 
the results of the analysis of water collected on the Riley site. 

- . 

3.0 Evaluation of Results 

3.1 Geology 

.. . - . 

Observations made during the excavation of test pits and the installa-, . 
tion of monitoring wells indicate that unconsolidated glacial deposits 
between 10 and 60 feet thick, mantle a crystalline bedrock surface at 
the Riley site. Glacial deposits consist of a layer of poorly sorted 

-
coarse sand, gravel, cobbles and boulders with very little silt, 

_ ranging between 8 feet thick at Well B-5 and 34 feet at B-1. overlying 
a sequence of more uniform sand and gravel, in some instances exhibiting 
clay and silt varves with some occasional boulders. 

As described in Section 2, tannery sludge has been mixed with soil and 
landfilled at the northwest portion of·the site. A black, sludge 
resembling peat, with occasional ripraf, and hair was observed during 
the excavation of test pits 2, 3, 4, and 6. Samples collected during 
the installation of Wells B-4 and B-5 also include some tannery sludge in 
samples collected up to 17 feet deep. 

Glacial sediment appear to thicken uniformly from west to east, as 
illustrated in Figure·3. 
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TABLE 5 
CHLORINATED VOLATILE ORGANIC ANALYSIS OF GROUNDWATER SAMPLES1 

COLLECTED FROM WELLS ON JOHN J. RILEY TANNING COMPAN\ SITE 
WOBURN, MASSACHUSETTS3 

OCTOBER 12, 1983 

concentration ug/1 (ppb)2 
PW#1 B-1 B-2 B-4 - -

trans, 1,2-dichloroethene .4 NO .7 ND 

chloroform NO NO IJD 1.7 

trichloroethene .4 NO ND ND 

chlorobenzene NO NO .7 '20 

1 EPA Method 601.- Methods tor Organic Chemical Analysis of Municipal and 
Industurial Wastewater EPA 600/3-82-057. EPA/EMSL, Cincinnati, Ohio. 

2 Concentrations less than 0.1 ug/1 (ppb) are not detected. 

3 Analysis completed by Cambridge Analytical Associates, Watertow-n, 
Massachusetts. 
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Depth to bedrock nanges from 62.6 feet above the NGVD.at Well B-5 to approxi­

mately 10 feet above MGVD at PW#l. A contour diagram of the bedrock 
surface underlying the Riley site (Figure 4) suggests t~at the study 
area is located within a shallow bul'ied glacial strearr. valley which 
discharged to the.east. 

3.2 Hydrology 

Soil samples collected during monitoring well construction and observa­
tion made during excavation of test pits indicate that glacial soils 
present at the Riley site are moderately to highly permeable. 

-
Surficial sediments consisting of poorly sorted coarse sand, gravel 
and boulder material which overly most of the site can be expected to 
exhibit permeabilities ranging between 104 and 102 ft3/f2/day (ft/day) 
(USDI, 1981).. This material was observed to b~ well drained in areas 
not used for sludge disposal. The more uniform sand and gravels 
observed at depth and in contact with bedrock were found to be saturated 
throughout the site, but appear to be more compact and slightly less . 
permeable than the overlying sediments. Some compact silt and clay 
lenses, observed in samples of the uniform sand and gravel taken 
at B-3c, suggest that low to moderately permeable soils are preent 
at depth on the Riley site. 

Finally, sand and gravels mixed with tannery sludge were found to be 
generally saturated. Although no permeability tests were conducted 
during this investigation, permeabilities of the tanne:ry sludge refuse 
are expected to be similar to naturaily occuring peat and organic 
matter (lo-2 to lo-3 ft3/ft2/day) (ft/day). 

- . -
Based on groundwater elevation and surface elevations measured, YE2ARS 
constructed a groundwater contour elevation map of-the Riley site 

. (Figure 5). Groundwater elevation measurements are summarized in 
Table 4. Groundwater contour elevations indicate that groundwater 
flow-direction is generally west to east across the site under typical 
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·pumping co_mti:tions •. The direction of local groundwater flow will, 
. ..... -~--=-

however, be effected by changes in sur·face topography and the confi-
guration of the bedrock surface. 

For example, the bedrock surface contour map (Figure 4·) shows a slight 
trough which slopes from B-4 towards B-2. Groundwater migratfng.along 
the bedrock surface may be expected to travel from B-4 in the direction 
of B-2. Similarly, shallow groundwater may be expected to flow 
radially away from the drumlin iden~ified in Figure 1 •. 

-
Additionally, drawdown data previously collected by Riley personnel 

( 

indicate that the total drawdown at PW#1 when pumping PW#2 at a rate 
-

of 530/gallons/minute is approximately 11/2 feet over a 24 hour period, indi-
cating that flow conditions at PW#1 are influenced by pumping at PW#2 
(Hanley, 1983). It is not known if flow at other monitoring wells 
installed by YE2ARS are influenced by pumping at' PW#2. Groundwater 
contour elevations, which were measured under typical pumping conditions. 

- -
do not suggest however that the predominant direction of groundwater 
flow on the Riley site is effected significantly by pumping at PW#2. 

3.3 Groundwater Contamination 

c 

A total of four chlorinated organic compounds were identified in 
samples collected from monitoring wells located on the Riley property.· 

Trichloroethene (trichloroethylene), trans 1,2 dichloroethene 
(1,2 trans dichloroethylene) and chloroform, contaminants which are 
present in PW#2 (See Table 1 ) ,-were identified in samples collected · 
by YE2ARS at the Riley site. In addition, chlorobenzene was.detected 
in. two wells on the Riley property, but has not been fo'und in ground-
water sampled at PW#2. -.. 

3-5 



Two-- contaridnants detectedrin -~samples collected at PW#2 are present in 
. . 

groundwater from PW#l, located on Riley property. One of .these 
. . . 

contaminants, trans 1,2 dichloroethene is also present in another 
1,.1pgradient on-site monitoring well, B-2, but is not present in water sampled 
from well_s upgradient of B-2, su~gesting t~at the Riley property is 
the probable source of that contamination at PW#l. Trichloroethene, 

. . . . . 
which is a major contaminant at PW#2.is also present in trace quanti­
ties (0.4 ppb) at PW#l. The absence of trichloroethene in all other 

. - . 
wells sampled on the Riley property suggest, however, that the source 

- . . 
of that contaminant is not the Riley property. Historical pumping of 

~ - . 

PW#l, or pumping during sampling may have induced contaminants from 
the vicinity of PW#2 towards PW#1. 

- . 
Chlorobenzene was detected in groundwater samples collected from B-4 

. . . . . 

and B-2. Chlorobenzene has been detected historically in PW#l in 
trace quantities (less than 10 ppb) (Table 1 ). Groundwater flow 
directions and sampling data indicate that the Riley property~ an -
upgradient area northwest of B-4 is the source of chlorobenzene 
detected in B-4, B-2 and PW#1. Historical sampling data shows that 
PW#2 has not been contaminated with chlorobenzene, which may indicate 
that groundwater quality at PW#2 may not be affected by groundwater 
quality at PW#1 under typical pumping conditions. 

-
The volatile organic compound.chloroform was detected in the twc.- most 
upgradient wells at the Riley site, B-4 and B-5 in ·concentrations-less 
than 2 ppb •. Chloroform was not detected in any of the downgradient 
wells located on site (B-1, B-2 and PW#l). Although chloroform has 

. been detected in trace quanti~ies at.PW#2 {2.8 - 3.7 ppb), the absence 
. . . 

of the compound in wells located downgradient of B-4 and B-5 suggest 
that the Riley site is not the source of chloroform detected at PW#2. 

Groundwater flow at th~ Ri l.e~· site under n?rmal pumping conditions has 
been-shown to flow west to east. Water level measurements taken at 

. . 
PW#l during pumping and nonpumping conditions indicate that PW#l is 

·within the pumping of influence of PW#2. Chlorinated ;olat~le 
organic compound~ present at PW#1 could, therefore, contribute to the 
containination at PW#2 under pumping conditions •. levels of trichloro- . 
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ethene and trans 1,2 dichloroethene detected at PW-1 are however 
significantly less than those detected at PW#2. If chlorinated con­
taminants at PW#2 were the result of contamination at the Riley site, 
a significant concentration of those substances would be expected at 
PW#1, which is the most downgradient well on the Riley site and most 
proximate to PW#2. 

The absence of significant concentrations of .!!!.l of the compounds con­
taminating PW#2 in groundwater from PW#l or ft·om any other well on the Riley 
site indicates that the Riley sit is not the principal source of contaminants 
detected at PW#2. 

4.0 Summary/Conclusions 

1. The geology of the Riley site is characterized by:moderate to 
highly permeable glacial sediments, ranging between 11 1 and 60 1 

thick overlying a crysta.ll ine bedrock surface which slopes from 
the west to the east. Landfilling of tannery waste has occurred 
on portions of the site north of the semi-paved storage area, 
and northeast of the catch basin, along a slope southwest of PW#1. 

2. Exist-ing data indicates that groundwater flow at PW#1 is influenced 
~ - . . 

by pumping at PW#2. Contaminants present at PW#1 may therefore 
contribute to the contamination of PW#2 under pumping conditions. 
Groundwater contours illustrated in Figure 5, which represent 
groundwater elevations under typical pumping conditions ef PW#2 
do• not indicate that groundwater upgradient . of PW#l 
is irifluenced toward PW#2~_ Flow direction appears to be west 
to east over the entirety of the study area. 

3. Chlorinated volatile organic compounds were detected in 
monitoring wells installed by YE2ARS on the Riley site. B-1 which 
is located southwest of PW#1 was found to be free of chlorinated 
volatile organic contamination. PW#1, B-2, B-4 and B-5 contained 
·trace amounts of four different compounds, three of which have been 
identified in samples collected at PW#2. None of the wells 
exhibited more than two contaminants • 

() 
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Analysis of groundwater flow and contaminant distribution on the Riley 
site suggests that contaminants prese·nt on the Riley site would be . . 

detected at PW#1, and probably Wells B-1 or B-2 prior to entering the 
influence of pumping well PW#2. 

Only two substances were identified in PW#1, both of which are present 
in PW#2; Trichloroethene (trichloroethylene) and trans 1,2 dichloroethene 
(trans 1,2 dichloroethylene·) were present in concentrations of less than 
1 ppb. Concentrations of these contaminants in PW#1 are significantly 
less than those detected in PW#2, suggesting that groundwater contamina­
tion at the Riley site is not contributing significantly to the con­
tamination of PW#2. 

In addition, only one of these substances, trans 1,2 dichloroethene was 
shown to be present at monitoring locations other than PW#l. It is 
possible, therefore, that a portion of the contaminants present at PW#1 
are due to contamination downgradient of the well, which m~ be 
influenced toward PW#1 during pumping of that well prior to sample 
collect ion. 

4-2 



.J •• 

5.0 REFERENCES 

Cook, D. K., 20 November - 17 December 1980. Site Inspection _Report$ 
for Severence Trucking Company, Inc., Aberjona Auto _Parts, John J. 
Riley Company,_Whitney Barrel Company, Atlantic Gelatin and Independant 
Tallow Company. EPA FIT Project. Buffalo, New York • 

. 
Ecology and Environment, Inc., April 3, 1981. Interim Report on the 
Geology and Groundwater of North and East Woburn, Massachusetts. 
EPA, FIT Project. Buffalo, New York. 

Hanley, Margret., August 8, 1983. From Field Data Collected During 
Modified Pump Test of Production Well #2, L~cated on Beatrice Foods 
Property, Woburn! Massachusetts. Yankee Environmental Engineering 
and Research Services, Inc., Woburn, Massachusetts. 

Brady, Pa~, October 1983. Personal Communication_with M. Hanley, 
Yankee Environmental Engineering and Research Services, Inc., 
Concerning Discussion of Massachusetts Wetlands Protection Act. 
Director of Conservation Commission, Woburn, Massachusetts. 

Riley, John J., ·October 1983. Personal Communication with M. Hanley, 
- . 

Yankee Environmental Engineering and Research Services, Inc., 
Concerning Discussion of Historical Land Use at Rilet Tanning Company 
Inc., 228 Salem Street, Woburn, Massachusetts. President, John J. 
Riley Tanning Company Inc., Woburn, Massachusetts. 

U. S. Department of the Interior, 1981. Ground Water Manual. A Water 
Resources Technical Publication. U. S. Government Printing Office. 
Denver, Colorado. 

5-1 
(_ 

-·-- ·-------~--~~------'--____; _________ .....;.. __ .....,; _____ _ 



\ 
\ 

• I I 
'__) J 

/ 

/ 
I 

/' 
/ 

/ 

I I I / 
{ / 

I 

\ 

\ 
'' \ 

' ,, 
' ·--...::;, 

.. \ \ 

\."'6e ' .. 
~ ... '.".' 

-.'·. \ 

' ' 
\ 
\ I 

"'-' 

/ 

W£5-41! 

/ 

/ / .. 

.·. ,/ 

r. - .. ~ "· .. ....., 
' ~- '1. .i -, 

J I ~ ' ,-
-. ,-) . .L.~'> , . 

. 
' 

/ 
,· ".c' 
/ 

\ 

\ 

I 
I 

/ 

I 

/ 
I 

/ 

I 
/._90 

/ 

_,.;.-........, 
' 92.7 

a 

100~ 

\------.. 
\ i 

\ 
I 
I 
I 

I 
I 

I 
J 

/ 
89.2 
• 

/ 
Q.' 

\ I 
' ' 

\ .......... _ 

' I 
' 
\...__..../ 

I 
I 

. . .. _,..----­
/ 

~\ 
I 

L 86.6 
• 

/ 

/ 

<---. 

831 
z 

-· 

.. 

-\l-9'::' ' • ' 
\ : ,· 

\• 
' -\ 0 ''C:C.--::-

.'. ' '-' -
. ' ' ., 

\ 

84.9 
• 

'I· 

(~''·, 
.;-~/ -. --- ,. 

- ft--­
;_ ': 

BUILDING 2 

) 

;- \ . ·,1 

-. 
z• 
0 
~ 

"' 0 
(Il' 

515 
~ 

_, 

I 
I ... 
I 

'1 
I 

: f 
' ' I ... 

I 

\ 
\ 

... ·' "* 
4 .. : 

• 
\ ·. 

\ 

' \ 
) 

' 1 
0' • 'l 

' 
45 8 'j 

··•.;;,_: &• 

'-

. "" . ~ ----("': -~~:;;···.> 

- ·\' '\ /:.;.. .... 
~-·~~ \ ..... ' --. . / 

I ...__ ·~,;- -- - . 
\ / ~ 

\ :; 
\ ., 

-........ 

.) : \ 

. . ·. 

: ' 
: ·' 

. --. 
44.8 ·-...... 

j 

_....-'--

Pil-E 

• 
46 z 

/ 
// 

// 
/---/ 

------·- /_ .. 
·~/ 

~ ...,---.__/' 

-----._ \ 

' \ 
8:3 0 \ 

j 
k 

'T 

" 

·. 

' 

r= ak&& 

----_.,:-_ __ 
DPw1 

'J ', . 

-· .. 

...:., _:_ 

FIGURE 1~ SITE PlAN . 

LEGEND 

PERIMETER OF STUDY AREA 

INTERHITTANT. STREAH 

ADDITIONS, NEW BUILDINGS 

VARIOUS STORP.GE AREAS 

SEWER EASH1ENT 

PRODUCTION WELL 

SCAL£: _l";l( {)i AI'I'AOV(D8Y DAA- BY 

DATI: 11/7/< 3 . 

JOHN J. 'Rl LEY TANNING C0~1PANY ~ INC. . 
223 SALEM STREET, WOBlJ'RN • MASSACHUSETTS 

'·1H 

DAAWIHO NUUIIEA -
HYDROGEOUGIC INVESTIGATION ' .. , . 1 



• 

-- . i 
.--· r-

1 
\ 

\. 
\ ! 

' I ' 
,./ ) 

/ 
•' 

/ 

\ 
' I 

F 
I 

J 
..// 

/ 

I 
£90 

I 
I • 

100-

\"~ 

\ 
I 
I 
I ' '· 
I ----, 

\ ,, 
\ 

89 2 
• 

\_, 

:'---...·.. ·.\~st \.. 
' '' "' '4. " ·, 

- -, 
/ I 

' ' 
\ 

\ 

: ' 

' ~ ,:,_~·-· ~~ 

\ 

/ 

WE 54 8 

/ / 
/ 

HIDE 
853 
• 

ma :-a;•r 

\ 
'·\. 

83.1 
X 

\ ,, 

I i. 

-- __ .;, 

. 92 t ' 

' 
' 
' -

> \ 0 ~~::-
' '-.) c_ . 

' 
. 

;, 
I .. 

. ; - ' ,: 

~V'-.h •· i: •, -· . '· /.' " 

. . 

BUILDING 2 

PIL~S 
~· .....----.._. . --• *9¥-¥ 8 

' ' 

Z' 
0 
l­
en 
0 
QJ 

515 .-

' i 

H 
'f 
I I 

c 
< o· 
a:": 
..J• 

/ 
I 
L 
I -

\ 
\ 

517 

• 

411: ;;: 

• 

\ 

) . .. 
: / 

I 

46 2 

/ 
/ /"\ 

// /--_.... / 
--~----· /_ r;;;l 

J 

• 

• 

LEGEi\JD 

-- PERH·1ETER OF STUDY AREA 

HITER:·\ITTArH STREAM 

~~ ADDITIONS, NEW BUILDINGS 

" ... . ... 
.. --- ] rs= VARIOUS STORAGE AREAS 

----- SEWER EASEl·IENT ---
IJPW1 PRODUCT! ON WELL 

MONITOR !NG WElL 

TEST PIT 

SURVEYED ELEVATION 

• 

NOTES: HORIZONTAL CONTROL ESTABliSHED IN GROUND 
BY LOCATING EXIST!IiG BUilDINGS ANO OVERLAY 
WORK PRINT. 

BENCH~~K.USGS DATUM- ABERJONA RIVER 15, 
NORTHWEST OF SAL[M STREET, SOUTHWEST END 

.Of BRIDGE OVER THE ABERJONA RIVER AT 
INNER BASE OF FENCE. CHISELED S{)UARE. 
ELEVATION = 47 .96. . 

SURVEY WORK COMPLETED 10/3/83. 
·. O.t,:IA F. PERKINS ASSOC., INC • 

READING, ~lASSACFUSETTS. • 

FIGURE 2 { LOCATION OF TEST PITS MONITORING WELLS 
OTHER FEATURES · . ' . ' 

ANO 

IICAI.Eo j ": 1 nrl' APPf!OVED IY DRAWN IJY 

DATio 11/8/83 

JOHN J, RILEY. TANNING COMPANY :NC 
228 SALH1 STREET. WOBURN. MASSACHUSETTS 

' 

N().j 

DRAWING NU .. BE.R 

. HYDROGEOLOGIC INVESTIGATION 2 .. 
. ·-.. ' 



f 

'· 

\ 
\ 

' 
' 

' . ' '---.. \ 
'-

I 
I 

I 

_...../ 
/ 

!. 90 
I 

92 7 
• 

·.- ... 
\ ... 
\ 

I 9o 

I 

' ,, 

89 z 
• 

\; 6t 
' ~·· 

\:.o., ' • 

-·.' . ' 

\ 

' ' 
\ 

\ 

i 

-0 / 

. HIDE STO AGE 
853 

'• 

. =_;:; ... 

' .. 

__ I\ -- ~ - '· 

• 91_1 

B-3c 

!il.8 

\ 
\ 

\ 

" '-

83 I 

'.... -PILES .,. . 

f., 
PILES .....----...., 

/ 

' ' 

. I 

t 

' -I 
~ i 

/ 

51 7 . ....-. ....- . - . 
/ '· ' 

448 

I I : \ 
\ ... 

'-X./. 

. ~-. 
44.8 

! : ' 
: I 

<) 
86.Z .. 

. ·-· ....... 

) 

' ~ .. 

( 

v. 

I 

\ 

83 0 

•• 

• 

\ 

46.2 

\_~ 
.' 

: ...... 

; '. 

.................. .---

-·-.-

C.rw1 
1o.o 

J.,_r:; 1 
. T 11.1. 

A-·-A' 

PE~IMETER OF STUDY AREA 

INTE~~·11TTA~iT STRE;.J-t 

ADDITIONS, NEW BUJLDJ:;GS 

VARIOUS STORAGE AREAS 

SEWER EASEc1ENT 

PRODUCTION WELL, APPROXIi1.ATE 
ELEVATION OF BEDROCK SURFACE (rlGVD) 

I'.ONITORING WELL, APPROXH·lATE 
ELEVATIO!~ OF BEDROCK SURFACE (tlGVD) 

BEDROCK OUTCROP 

BEDROCK CONTOUR ELEVATION IN FEET 
ABOVE NATIOI~L GEODETIC VERTICAL DATUM 
(NGVD) 

GEOLOGIC CROSS-SECTION 
(FIGURE 3) 

NOTi.S: DEPTH TO BEDROCK DATA OBTAINED DURING 1·10!;ITORJNG 
WELL INSTAlLATION. 

SURVEY WORK CO!·\PLETEO 10/8/83. 
DANA F. PE'RKWS ASSOC., INC. 
READING, VIASShCHC'SETTS 

-- .... 

FIGURE 4. BEDROCK CONTOUR MAP 

' 

SCALf• 1 ":100' ........OV£0 8Y ORA- BY ~H 

DATE: ll/S/83 

JOHN J. RILEY TANNIIIG COMPANY, INC. 
228 SALEM STREET. WOBURN, MASSACHUSETTS 

DRAWING HUMBER 

HYDROGEOLC:JIC INYESTIGAT iON 4 
. 



. ' r-.. . 
-.· r-

' \ 
\ 

' ' 
.'?_); 

' ' /' 
' 

/ 
/ I 

\ 

I 

\ 
\ 

I 
/ 

! ,I 

\ 

' ' 

' / 

I 
I 
I 

/ 
/ 

/./ 

I. 90 
I . 92 7 

• 

100 
v--~ 

\ 
\ 
I 
I ' 

~--

\ 
' 

89 2 

• 

I 

/ 

/ /,. 
'/ 

I \ I . 
"---" ,' 

HIDE STOR 
853 
• 

I . • 
{ ~4 5 ' 

/ 

E ~Rj:k-
, .- ,-

.-- PILES'/ ~ 
852 

. •. .. . :• 
' . ~ I . , 
I~. 

' 

0 
< 
O~ 
a: 
...1 ' ' -· ' < 
.;: ' ' 

' 
; X 45.2 

L_ --

·-

- __ __.,..-

...... 

452 
X 

45.0 

• 

. i 

; 

: ' 
: ! 

PtL..E. 

\ 
• 

46 2 

/ 
//\ 

// ...----- / 
'-·-- ----- / D/ 

83 0 
• 

\ 
\ 

\ 
\~ 

' 

' 

1

,., 

! 
i 
•' 

r: 
' 

~ ' 

·--=.·-
·~· 

'·§;] 
,. 
' ' 

~.; :~----
!;' ~-----

~81 
· ·T<i3.1 

LEG~~JI) 

PER l~lETER OF STUDY AREA 

lNTERt·!ITTANT STREAM 

ADDITIONS, NEW BUILDINGS 

VARIOUS STORAGE AREAS 

SEWER EASEMENT 

PRODUCTION WELL, GRO'JI:DWATER 
CONTOUR ELEVATION (NGVO) 

MONITORING WEll, GROUNDWATER 
CONTOUR ELEVATION (NGVD) 

DIRECTION OF GROUNDWATER FLOW 

GROUNDWATER CONTOUR IN FEET ABOV[ 
NATIONAL GEODETIC VERTICAL DATUM 
( NGVD) 

NOTES: DATES OF GROUr;DWATER ELEVAT In" "'-­
NOTED IN TABLE 4 

j 
f 

j_:· 

i 

i ' ... _-. 

' 
' ! 
~-

' 

f· \ 
' 

: 

' 
GRoUNDWATER CONTOUR MAP FIGURE 5. 

SCAI.E< 1 ":10{)• UPfiOYEO IV 

DATE 11/8/83 

JOHN. J. RILEY TANNING COMPANY, INC. 
228 SALEM STREET, WOBURN, MASSACHUSETTS 

-, 

HYDROGEOlOGIC lNVESTIGATION . . ' ' 

'. 

DAA- BY ~1H 

OAAWING NUMHR 

5 



\. I 

APPENDIX A 

Chemical Analysis of Effluent from 
John J. Riley Tanning Company Inc. 

to 
City of Woburn Sewer System 

May 2, 1979 

and 

Report of Analysis for 
EP Toxicity Test of 

Landfilled Tannery Waste 
from 

John .J. Riley Tanning Company Inc. 
July 15, 1983 

. . 
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·Analysis of Effluent Parameters 

.i 



, 

Flow We igh.tcd 

Average Values (mg/1) 10.8 2,290 5,800 4,500 

(lb/1000 lb 
of hide) 10.8 70 177 137 

Industr! (lb/1000 lb. 
Average of hide) 95 260 19 

1 tndicates hour that sampling hcgan. Samples collected on the hour 
and every lS minutes thereafter. 

2fsken from the Development Document for the Leather Tanning and 
F\ni5hinQ IndustrY. EPA-440 (1·74-016·9) March, 1974. 
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EFFLUENT PARAMETERS CONTINUED (mg/ 1) 

May 2' 1979 

TOTAL 

rime TS TSS Sulfide · ·. ·Cr P6 ca: 
4 A.M. 21,500 12~800 520 12 0.0 0.01 
5 10,700 2,900 240 11 0.0 0.01 
6 9,500 3,900 120 197 0.0 0.00 
7 7,700 3,000 100 133 . 0. 0 0.00 
8 11,800 4,500 180 86 0.0 0.00 ., I . '-

9 6,800 3,100 100 97 0.0 0.00 
,_ ·: 

10 9,200 3,500 140 103 0.0 0.00 ~~- I 
11 9,000 3,000 200 36 0.0 0.00 l" .: 

12 12,100 3,000 300 25 0.0 0.00 .. 
"~>··· 

1 P.M. 7,200 2,000 80 49 0.0 0.00 '~ 

2 14,400 2,700 60 24 0.0 0.00 
r :.; . 
•·. ~-- \ .. 

3 2,100 2,700 60 4 0.0 0.00 ~-.;-._-~ 
I ····,•· 

4 18,500 1,400 60 27 0.0 0.00 .... 
~;;, ·. 

s 12,100 1,800 60 40 0.0 0.00 M:. ' 
6 7,900 2,000 20 32 0.0 0.00 ;:1··· 
7 5,700 700 60 17 0.0 0.00 ~-· 

t.•.:.-lt 
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2 2,000 300 40 3 0.0 0.00 ~j. 
3 2,100 300 60 2 0.0 0.02 

1;.: ...... 
r~.:, 
• .. :, 
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.~-.r 
.;-.~ .. , 

(1b/1000 
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COD 
BOD 
TS 
TSS 
TDS 
Chlorides 
Sulfides 
Grease 
Cr Total 
Cr(VI) 
Pb 
Cd 

. .. .,..,. 

CHEMICAL ANALYSES 

JOHN. J. RILEY CO., WOBURN, MA. 

24-Hour Composite Samples 

Effluent Parameters mg/1 

Sampling· 
Dates 

3/5-3/6/81 

5913 
2240 

10516 
1835 
8681 
2169 

182 
2498 
24.5 

0 
0.3 

0 

., 

Al3 

Sampling 
Dates 

3/11-3/12/gl 

5022 
1017 

10840 
2340 
8500 
3179 

200 
1371 
41.0 

0 
1.3 

0 
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'l ,, 

f 
I 
I , 



.. . 
j~· ' 

1 

,, .. , .·.~ --~·sea Pla-ntations C:nvironrrientai 5ervlce:; "i.'i:o 
- ·· · ··- · ·· .... · · Engineering and Lnvirunn·entul Consultants ' · • 

John .J! Ril-ey--to.--·--- ·Date:· June 17,1981 
228 S~lem Street -·· 
Woburn.- HA- :o18o 1 : .- · 

1 
1 
I 
I 
-I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1-

ReFerence: Special.~ Hourly 

-

• TII1E SAMPlE - . 

.. -- .. . .. ·- -- -- - .. ·- ...... --

BOD ... .. - ·-- --

S4.t'·"4 4+~ ; 51 :1-D I fll 

·· ·tABORATORY Rl. PORT ··· · 

-· ... ~~- . TEST 
-. - ---Total--- · .. . .. . . - .. -· .. . ·-- ···- -· 

Susp. Sul- Oi I & Chlor- Total Cad-
fi:de ·crea~c Chroin·. lead· mium ., 5-Day ~po --: s~n ds 

' 
i_des 

·mg/l · .. mg/1 . ·mg/1 ··mg/l mg/1 mg/1 mg/1 mg/1 mg/1 .. . 

ltAH · 05126 ·1320 2080 l.tltO o.-s itO 610 9.0 0.6 0. 13 

SAM 05127 2760 ••7170 )020 18.1t .. 60_ 1800 0.8 0.8 o. 17 

. 6AH 05128 . 1920 6336 .... goo· 15.2 ... 70 750 1.3 0.2 0.0] 

7N4 05129 .... 5423 1620 . -~- 1 ~2 -· 590 32].0 ~: 331t p •• 1 ' 0.16 2520 .. , .. 

8N4 05130 1440 .. 2240 1920 .· 13.6· .· 570 1160 352 0.6 0.16 
. -,AA ·ost 31· -2·sao-··--s2~ts -.,.32o · ·· '17~6 261o-··- ")060- -- 202 0.7 0.18 

lOAM 05132 2lt60 5742 1300 12.0 2140 11~0 176 0.8 . 0. 21 

11N4 05133 lltltO 2262 1880 2.1t 250-· 1260 ·30· O.lt ' 0. 11 
. 

12N 05131t 1380 1392 1080 8.0 4~6- 5000 59. 2.1t 0. 18 

1PH 05135 '·1100c 3828· 2620. "'0-~.&- '· ·556 ·99lt0 . ' 53 ,. s.o 0.18 

2PH 05136 1800 301t0 1560 6.1t 180 5850 29.9 1.6 0. I 2 

)PH 05137 1680 1740 111t0 llt.lt 2lt70 3500 19.2 o.lt o. 17 
~ 

ltPH 05118 1260 2958 900 0.8 1220 ~0 10.9 0.2 0.07 

SPH 05ll' 5lt0 1218 ltoo lt.o )80 850 16.9 1.7 0,06 

-· ...... 

Total 
·Solids· 

mg/1 

-2560 
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9600 
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1 • INTRODUCTION 

This report summarizes results of chemical analyses perfomed on samples 
received by CAA on July 15, 1983. Analytical methods employed for these 
analyses are described in Section 2 and results are presented 1n Section 3. 
The last section contains quality control data and certifications supporting 
the analytical results. 

2. ANALYTICAL METHODS 

Analytical methods utilized for sample analysis are summarized in 
Table 1. For analysis of EP toxicity. a 100 gram sample was extracted 
according to methods specified by EPA (1980). The leachate was then analyzed 
for meta 1 s according to methods of EPA (1979) • 

3. RESULTS 

Results of analyses are presented in Table 2. 
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-...:·.·..:··-. Table 1 "'-
. ... - .. · ,., .. ,.. . 

-.. 
SUMMARY.OF ANALYTICAL METHODS 

Const Huent 

Extraction ... 

Metals· 

-As· 

-Ba · 

Method Reference 

.. :·· ·' 
. . ... -~ ... -

...... 

Method 206.2 (2) 

. Met_hQd 208 .1 ( 21: 

-Cd Method 213.1 (2) 
.i,. 

-.- . -----
-Cr <total > · · · · Method 218 ~ 1 ( 2 > 

-Cr Method D1687-80 (3) 
(hexavalent) 

-Pb Method 239.2 (2) 

-Hg Method 245.1 (2) 

-Se Method 270.2 (2) 

-Ag Method 272.1 (2) 

Cyanide Method 335.2 (2) 

Sulfide Method 376.1 (2) 

(l) 

. . ·. . . . -~- ., . 

Method oesc.ription 

.. EP Test 

Graphite furnace atomic absorption 

:. f.£1 ame ·atomic absorption · · 
'. 

Fl arne atomi_c absorpt 1 on 

Flame atomic absorption 

Colorimetric; diphenyl carb1z1de 
I 

Graphite furnace atomic absorption 

Cold-vapor atomic absorption 

Graphite furnace atomic absorption 

Flame atomic absorption 

Distillation; colorimetric 

Ti trimetri c 

(2) u.s. EPA. 1979. Methods for Chemical Analysis of Water and Waste. EPA 
600/4-79-020. EPA/EMSL, Cindnnati, Ohio. 

(3) ASTM, 1980. Annual Book of ASTM Standards. Part 31 - Water. ASTM, 
Philadelphia, Pennsylvania. 



Table 2 

RESULTS OF CHEMICAL ANALYSES 

Maximum Client 10: 0 .N s, 
Contamination 

Constituent Level CAA 10.: 8305791 8305792 8305793 

METALS (ppm) 

As 5.0 .. <0.005 <0.005; <0.005a <0.005 

Ba 100 <0.1 <0.1; .. <0.1 a <0.1 

Cd 1.0 <0.005 0.008; <0.005a <0.005 

Cr (total) 5.0 0.35 <0.1; <0.1a 0.27 

Cr (hexavalent) 5.0 0.17 <0.1 <0.1 

Pb 5.0 0.10 0.11; ·. 0.11 a 1.2 

Hg 0.2 <0.0002 <0.0002; a <0.0002 <0.0002 '. 

Se 1.0 <0.005 <0.005; <0.005a <0.005 

Ag 5.0 <0.01 <0.01; <0.01a <0.01 

Cyanide (ppm, wet weight) 0.66 6.5 

Sulfide (ppm, wet weight) <5 <5. 

aDupltctte analyses perfonmed. 
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Table 3 
... 

.. QUALITY CONTROL DATA 
SPIKE RECOVERtES AND CHECK STANDARDS 

Concentration (ppm) 
. " 

... Theoret 1 c.a 1 Observed Recovery 
Constituent Client ID CAA ID Value Value (S) 

.. 

As 0 8305791 0.100 0.114 114 
N .. - 83057.92. ···- .0 .• 100 0.081 81 
8 8305793 0.100 0.103 103 

,. 

8a 0 8305791 1.00 1.13 113 
N ···-·····- . .. 8305792 1.00 1.08 108 
8 8305793 1.00 1.08 108 

Cd 0 8305791 0.100 0.096 96 
. ·-- --- -- . - .. _N .. 8305792- ... 0.100 0.098 98 

8 8305793 0.100 0.099 99 

Cr 0 8305791 1.79 1.61 90 
(total) . ..... N - . _ --· 8305792 ______ .. D .50 ---· 0.46 92 

8 8305793 1.64 1.51 92 

Cr 8 8305793 0.250 0.267 107 
( hexava 1 ent) 

Pb 0 8305791 2.50 2.44 98 
N 8305792 2.50 2.48 99 

\ . 8 8305793 2.50 2.54 102 
\ •. 
i 

' Hg 0 8305791 0.100 ug 0.106 ug 106 
N 8305792 0.100 ug 0.102 ug 102 
8 8305793 0.100 ug 0.106 ug 106 

Se 0 8305791 0.100 0.087 87 
N 8305792 0.100 0.085 85 
8 8305793 0.100 0.109 109 

Ag 0 8305791 0.500 0.497 99 
N 8305792 0.500 0.503 101 
8 8305793 0.500 0.503 101 
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4. QUALITY ASSURANCE DOCUMENTATION 

4.1 Quality Control Data 

Quality control data associated with these analyses are s~ar1zed 1n 
Table 3. These results cons1st of recoveries of ~pikes from analyte 
solutions. 

4.2 Certification 

This work has been checked for accuracy ~Y the following staff personnel: 

Director. Inorgan;c 
Chemistry Laboratory 

.Keith A. Hausknecht 
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APPENDIX B 

Specifications for Soil Sampling, 
Drilling, and Installation of 

Monitoring Wells 
at the 

John J. Riley Tanning Company 
228 Salem Street 

Woburn, Massachusetts 
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SERVICE AGREEMENT AND QUOTATION 
FOR 

SOIL SAMPLING, DRILLING 
AND 

- INSTALLATIQN OF MONITORING WELLS 
WOBURN, MASSACHUSETTS 

JOHN J. RILEY COMPANY INCORPORATED 
228 SALEM STREET 

Section 1 - General 

Yankee Environmental Engineering and Research Services, Inc. 
(hereafter, YE2ARS),,of 27.Salem Street, Woburn, Massachusetts has 
been hired by the John J. Riley Company Inc. to conduct a hydro­
geologic investigation of their tanning facility at 228 Salem 

Street in Woburn, Massachusetts. 

This investigation will require soil boring, soil sampling and 
the installation of groundwater monitoring wells. 

Section 2 - Information to Subcontractor 

The Scope of Work indicates that approximately six monitoring wells will 
be installed and several additional test borings will be advanced on 
property owned and used by the John J. Riley Company Inc. 

The John J. Riley Company Inc., a tannery, is located in the 
town of Woburn, Massachusetts, south of Route 128 on Salem Stree_t. 
The location of the John J. Riley Company Inc. tannery is indicated 
on the attached USGS topographic map. Low levels of volatile organic 
contamination has been detected in monitoring wells located east of 

the tannery on adjacent property. 
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Data developed during YE2ARS investigation will be used to deter­
mine the direction of groundwater flow on the John J. Riley Tannery 

: .. - ·. . . . . .· 

Site, and assess groundwater quality. The approximate location of the 
proposed wells and borings a~e indicated on the a~tached map. The 
precise locations of the wells and borings will be determined by YE2ARS 
personnel prior tothe commencement of drilling. All boring and well 
locations will be reviewed by the site owner to insure that underground 
utilities will not be encountered during drilling~ It is anticipated 
tb.at all ~ell and bori.ng locations .will be accessible for a truck-. 
mounted drilling rig. 

Existing site data has been reviewed to determine if any potentially 
hazardous substances. have been disposed of on the Site. In addition, 

. . . . ' . ·, ,. \: . . . . '· ' . . ~ . 

nine test pits were ~xcavated to_assess subsurface geologic conditions 
and. the presence of tannery w.astes. 

Although tannery sludge, which exhibits objectionable odors, but 
is not hazardous, has been landfilled on some portions of the Site, 
YE2ARS staff does not anticipate that large quantities of tannery 
waste will be encountered during drilling. 

In addition, low levels of volatile organic compounds have been 
detected in groundwater samples collected from wells located east, 
and presumably downgradient of the site. There is a possibility 
that volatile organic compounds, such as those present in contaminated 
groundwater east of the site, may be encountered during drilling. 
YE2ARS anticipates that ~olatile organic contaminant levels in ground­
water or soil, if encountered, will not be significant. 

As a precautionary measure, however, YE2ARS personnel will monitor 
soil and ambient air during borehole advancement for volatile organic 
co~pounds and will inform the subcontractor if respiratory protection 
is required. 

2 
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Questions with respect to the- technical work and contract procedures 
should.be Airected to the attention of YE2ARS technical manager, 
M. Margret Hanley. 

Section 3 - Site Geology 

USGS data and existing boring logs indicate that the study area 
is cha~atteriied by 15 to 50 feet of silt, sand, some gravel, and 
boulders over_lying crystalline bedrock. . Por-tions- of the study area 
have been deveJoped and some resultant fill or rip-rap may be 
encountered during dri 11 ing.· _Anticipated depths to groundwater 
vary from 10 t~ 25 feet. 

Section 4 - Scope of Work 

4;0 Scope of Work 

The work to be performed includes the furnishings of all 
material, labor, and equipment necessary for access to boring loca­
tions, for soil boring, and for the construction and installation 
of groundwater monitoring wells. 

All monitoring wells and boreholes will be drilled with a 
3 3/4 inch inside diameter hollow stem auger or drive casing. 

4.1 Soil Sampling 

Soil samples will be collected during drilling with a 24-inch 
split-barrel sampler having a 2-inch outside diameter (OD). Unless 
otherwise specified by YE2ARS, drilling will be carried to refusal. 
For the purposes of this investigation, refusal will be defined as 
the driving resistance of 2 inches or less per 100 blows for a 
140-pound hanmer falling 30 inches. In addition, 2-5 feet of bedrock 
coring may be done to insure that refusal is at the bedrock surface. 

3 



The subcontrac~~r ~ill obtain representative samples of soil at 
the beginning of every ~hange of stratum and at intervals of 5 feet. 

' - . .· . . 

Samples will be representative of. the material encountered and will 
be coll.ected with a 2~in~h OD,sample spoon with a l40pound weight free­
falling 30 inches. The driving resistance will be recorded for each 
6-inch increment sampled ~ith the split-spoon. 

If requested by YE2A~S personnel, the split-spoon sampler will be 
cleaned by the subcontractor before each sample is taken. The 
cleaning process will consist of rinsing the split-spoon sampler with 
clean wash water. YE2ARS personnel may require that s~npling equip­
ment be decontaminated with methanol in addition to clean wash water 
All cleaning material will be provided by the subcontractor. 

Representative portions of each split-spoon sample well be pre­
served in round, screw-top, airtight, clear-glass jars. Size of jars 
will be 8 ounces or larger for 2-inch-diameter samples. The speci­
mens will be placed in the jars as soon as they are taken in order 
to preserve the original moisture content. The jars will be tightly 
capped and will be suitably boxed~ marked, and identified with 
legible labels as directed by YE2ARS. These labels and jars, pro­
vided by the subcontractor, will show the date, well location number, 
sample number, depth at which the sample was taken, record of number 
blows for each 6-inch drive increment, and length of sample recovery. 

Samples of bedrock will be collected and placed in an 8 ounce 
jar and 1 abe 11 ed. One samp 1 e jar of rock fragments per we 11 will be 
collected by the subcontractor. 

In general, all drilling coring and sampling operations will con­
form to American Society for Testing and Mater-ials (ASTr-1) standards 
unless otherwise designated. 

4 
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4~2 Mo~it6ri~g-Well Construction and Installation 

Construction of the wells -will be in .accordance with standard 
procedures. The well construction is subject to change as subsurface 
conditions warrant as determined in the field by YE2ARS. The moni­
toring well casing will be PVC with a nominal diameter of 2 inches. 
The pipe will extend 2.0 feet above ground level. The pipe will have 
threaded flush joints and be_equivalent .to Schedule 80 ASTM standards. 
The casing will terminate in a-.factory-slotted PVC well screen with 
a slot size.of 0~010 inches. Screens will be continuously slotted 
or slotted in three rows placed at 120" intervals around the circum­
ference of the pipe. Thr-eaded PVC bottom plugs will be used for each 
well tnstallation. 

4.-3 Backfilling 

If bedrock is cored, open boreholes in bedrock will be backfilled 
with formation material until the bottom of hole is coincident with the 
depth of bedrock. 

The annular space of the monitoring wells above bedrock will 
be backfilled with a suitable grade of Ottawa sand or similar 
medium-grain clean sand to a level approximately one foot above the 
top of the screen. 

All backfilling should be done in 2-foot increments or less as 
augers or drive casing are withdrawn to keep the hole from collapsing 
around the well screen before the sand chamber is established. 

A 2 ..:foot sea 1 of ben ton ite pe 11 ets or s 1 urry as determined 
necessary by YE2ARS will be placed abo~e the sand chamber and will 
be firmly tamped into place. Special care will be exercised to 
obtain an adequate, bentonite seal as casing or augers are withdrawn. 
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4~4 Well Security 

·To provide welf security, a 3 or 4.;.inch nominal diameter steel 
casing 5 feet in length will be placed around the PVC casing and set 
into a 2-foot depth of concrete. The top of the steel casing will 
extend above the inner casing and will be fitted with a cap. The 
security casing and cap will be provided by the subcontractor. 

4.5 Well Development/Completion 

Upon completion of the monitoring well installation, the well is 
to be -developed by flushing with clean water from the bottom of the 
well until th~ fluid runs clear. YE2ARS wi 11 determine when the 
well is properly developed. The monitoring well must pass a l-inch 
stainless steel bailer. 

4.6 Reports 

Upon completion of the work, soil samples and well logs containing 
the following information will be submitted to the YE2ARS office within 
5 working days of completion of field work: 

a. Location 
b. Start and completion dates 
c. Boring/well number 
d. Depth of static water table 
e. Soil classification and depths 
f. Blow counts 
g. Driller's remarks 
h. Sample depths and types 
i. Screen depths 
j. Filter depths 
k. Seal depths 
1. Monitoring well material used and lengths per well 
m. Driller's names 

6 



Section 5 - Clean-Up 

At YE2ARS descretion, the driller may be required to clean drilling 
equipment (split-spoon, auger, etc.) with a pressurized steam cleaner 
and detergent or methanol before proceeding to the next welL The sub­
contractor shall collect contaminated solvents, wash water, and related 
materials in 55 gallon drums to be provided by the site owner. 

Prior to the mobilization of the drill rig on.site, the rig and all 
associated equipment shall be thoroughly cleaned to remove all oil, 
grease, mud, tar, etc. This cleaning process will consist of 1) high 
pressure h~t water claning of the drilling equipment 2) rinsing the 
equipment with methanol and 3) a high pressure .hot-water final rinse. 
The subcontra~tor must provide all equipment necessary for this cleantn~ 
process which may include clean water, methanol and a m~bile hot water, 
high-pressure washer. 

U~les~ ~therwise specified by YE2ARS technical manager, all 
sampling equipment must be· cleaned between samples with clean water 
rinse in order to minimize contami~ation. If requested, the augers, 
cutting bits and drill rods shall be cleaned with pressurized water 
and rinsed with methanol and and clean water.* Special attention 
must be given to the thread section of the casing, and drill rods. 
Petroleum based lubricants shall not be used to prevent binding. 
The subcontractor will be responsible for providing a means for 
collecting contaminated solvents and related materials. 

Section 6 - Safety 

All subcontractors may be required to wear hard hats within the 
John J. Riley Company Inc. facility. Decontamination of equipment 

-
may require that the contractor wear rubber gloves and safety goggles. 

* YE2ARS anticipates that drilling equipment will require decontamina­
tion on two separate occasions during the drilling project. 
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During borehole ad~~ncement, YE2ARS will monitor ambient ·air 
andsplit-sp~on samples for volatile. org~r~ic compounds. YE2ARS will .. . . ··.·· -. ·. . . . .. ... ,... . . 

inform the drilling subcontractor if respiratory protection (i.e. 
NIOSH approved air-purifying respiratory face mask.with protection 
level~ up io lOOO.~pm toial volat~le organics). is required. 

If YE2ARS determines that organic vapor concentrations in ambient 
air ex~eed levels above the design specifications of the air purifying 
repiratory equipment used by the subcontractor, the subcontractor will 
be directed to cease operations at that borehole and withdraw from 
the area. 

Section 7 - Service Agreement Particulars 

The subcontractor will, on his own time and at his own expense 
procure all permits, licenses, and certificates (birth certificate 
or proof of identification) that may be required of him by law for 
the execution of the work hereunder. The subcontractor will comply 
with all federal, state and local laws, ordinances, rules and regula­
tions relating to the performance of the work hereunder. 

The owner of the Site will determine the location of all public 
- -

.and private utilities in advance of the drilling program. During 
the progress of the work, the subcontractor will cooperate with the 
owners of utilities and permit their representatives access to the 
work area to determine if their utilities are being endangered in 
any way. 

At the completion of field operations, it will be the responsi­
bility of the subcontractor to restore the site as nearly as pos~ible 
to its original condition. 
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Shou.ld boulders or other obstructions be encountered, the sub­
contractor will ~ttempt to redrill at an alternate location selected 
by YE2ARS personnel. If it is necessary to move a drilling location 
to a new site, the new location will be designated by a new boring 
number, and the boring location will be marked in the field by 
YE2ARS personnel~ Where -a reasonable depth is not obtained due to 
boulders or other obstructions, the subcontractor will be paid for 
the depth reached for all drilling attempts. 

Upon completion of the field work, complete drilling logs of all 
borings, together with complete sets of soil and rock samples, will be 

deli~ered at the expense of the subcontractor to the office of YE2ARS 
located at 27 Salem Street, Woburn, Massachusetts, Attention: 
Ms. M. Margret Hanley. 

Section 8 - Project Particulars 

The quantities and items stated on the attached bid sheet are 
YE2ARS best approximation of the scope of work. YE2ARS does not 
guarantee that the bid quantities are correct or that stated tasks 
will be performed. YE2ARS reserves the right to vary the quantities 
or delete items in their entirety, and the Subcontractor will not 
be entitled to any extra payment due to such amended quantities or 

. . 
deleted items. It must be stated, however, that at this time every 
item discussed in the work plan is expected to be performed under 
this contract. 

Fixed Prices quoted will remain valid for a period of 90 days 
from the receipt by YE2ARS of this service agreement for work per­
formance as described in this specification package. 



A letter accompanying the Fixed Price Quotation Sheet and Service 

Agre~ment ~ill also include: 

a. An estimate of the ntimber of days required tti complete the 

drilling and construction-of the wells. 

b. The earliest date the subcontractor can commence work on site. 

c. Proof of minimum insurance coverage • 

. The Service_Agreement quotation ;_~ems w_ill inclu~e all services, labor, 
equipment, transportation, material, and su~plies needed to complete the 
work. Payment of these items will be provided in the compensation 
for drilling and well inst~llation and w!ll also includ~ obtaining~ 
packaging, marking, and submitting soil sample~ a~d recording and 
submitting data incidental to. each item~ ·Any down time incurred 
by the subcontractor other than a delay at the request of YE2ARS 

will not be a payment item. 

No other payments for any specified or indicated work nor for 
any work implied therefr.om will be made. No payment will be made 
for drilled holes abandoned without authorization of YE2ARS, for 
drilling holes for which satisfactory samples and data are not 
submitted, or for wells which do not allow passage of a 1 inch diameter 

bailer. 

Prior to the start of field operations, the subcontractor will 

designate his foreman or representative who will be the only 
individual authorized to discuss work schedules and related matters 

with YE2ARS personnel. 

Information gathered during this investigation is confidential 
and will not be discussed with any individual other than YE2ARS 

techn i ca 1 manager, t4. Margret Han 1 ey. 

10 



' ~ .. 
.. -

. ,~. - - - .. --

Section 9 - Quotation Items 

Item 1. Mobi 1 i zation ·and Demobi 1 i at ion · 

This item will carry all charges incidental to equipment 
s~t-up_and removal, in order that the charges need not be 
distributed among the more variable items of the contract. 
Thts item will be paid at the contract lump sum price for 
mobilization·and demobilization and will include the fur­
nishing of personnel, machinery, tools, and all other 
equipment necessary to carry on -and complete the work 
properly. All material or equipment furnished under this item 
will -remain the property of the subcontractor and will be 
maintained, cared for, and disposed of by him. 

Item 2. Decontamination _ 

This item will include any costs incurred by the subcon­
tractor for the decontamination of equipment and supplies, 
including all charges for labor and hourly rates for 
equipment down time necessary to decontaminate drilling 
equipment when requested by YE2ARS personnel. 

Item 3." Soil Borings with Sampling 

-
This work will be paid for at the respective contract unit 

.. prices per linear foot of drilling/soil sampling. This work 
-

will be measured for payment by the actual number of vertical 
linear feet drilled for each accepted hole between the ground 
surface at the hole and the bottom of the accepted well or 

-
the bottom of the last soil sample taken, whichever is 
deeper. This item will include the furnishing of a complete 
well log as outlined in the specifications and necessary 
sample containers. This item will also include any split­
spoon sampler decontamination requested by YE2ARS. 

11 



' . ... 

Item 4. HBedrock Coring and Sampling 

This item wilfbe paid for at' the respective contract unit 
.. 

prices per linear foot of bedrock coring. Coring methods 
will be determined by YE2ARS technical manager i~ the field. 

···This item will also include the collection of one representa-
-

tive sample of rock/per well by the subcontractor. 

Item 5 and 6. Monitoring Well Casing and Screen 
. -

This item will be paid at the respective unit prices per 
linear foot for installed material only of the type ~s 
specified in the Scope of Work. 

Item 7. Installation of Monitoring Wells 

This item will include all costs and time for installation, 
backfilling and grouting between the bottom of the well 
screen and the ground surface. This item includes all 
backfilling materials specified such as sand, bentonite 
pellets or slurry, concrete or other impermeable materials. 

-
Item 8. Installation of Well Protection and Well Development 

This item will include all costs for material and time 
necessary to fabricate and install the required well pro­
tection at each well location. 

This item will also include all time and necessary equip-
-

ment to properly develop each monitoring well. Wells will 
be de~eloped until deemed acceptable by VE2ARS. 

12 
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APPENDIX C 

Well Logs of Monitoring Wells 
Installed Under the Supervision of YE2ARS, Inc. 

September - October 1983 
at the 

John J. Riley Tanning Company 
228 Salem Street 

Woburn, Massachusetts 
and 

Well Log of John J. Riley Company 
Production Well #1 



-•w;•-.~ .. -•z-----------------.,.,.., ____ ,.....,.,_ .. ,....,..., .. ~------------------- --
lATE START 9 l 2-8) GEO METRICS INC SHEll 1 el 2 ... - . ---------- , 
lATE FINISH 9-15-8) SUBSURFACE EXPLORA TIOIIIS "'OJ. NO 

- -------
LOCATION Woburn. Mass 

VEIGHT OF HAMMER 140 300 LONG POND ROAD 
--· P.O. BOX288 LINE & STA 

tEIGHT OF FALL 30" 24" DANVILLE, NH 03819 --- - . ., 
OFFSET 

GROUND WATER OBSERVATION --
DATE TIME DEPTH CLIENT GROUND ELEVATION 

10-12 AM 25'10" --
Yankee Environmental .. -- Eng. and HOLE NO. 1 ------ ---- CASING SAMPLER COM UIUik -- ·--- ------ Research Inc. 

.AMPLER OD 2" 10 1 J/8" 
Services, 

TYPE~ '. t. ..;)..;) tll'.~e - . -- ----
YPE OF RIG CME 45 SIDEIEJ7 8" 1 J/8" _;:_w" 

"P· .... 
,rf 

0 

·o 

I() 

10 

-----· 

- ·---··· ---
Sample 

Blows Per 6" Profile ....... Type On Sampler Chan~e Field Identification Of Solll 
of From To Moist. Dept Remark a 

Depths Sampl Elev. No .... 
0-6 6-12 12-18 18-24 

Gs ---
- -----· -
LT-·6· ss 8 9 "10 10 D 1 24 

. --- ------

.. 
- Brown medium to coarse sand and -·l}=-11 ss 11) 26 15 14 D 7 24 

gravel, with cobbles and boulder 
. ---------- . 

-- --· . 
--------- --

h"7R6 32 20 )2 141 D 
-··- ------ ---- ·- .... . - ~ .... 

1 24 ss 
-

' : l~' 

.. 

lH-20 ss )0 21 25 L4o D 
4 24 

. 

-· 
24 

~-t-26 ss 16 35 30 44 I;J 
silt and gravel 

'') 24 Gray sand some 
with ------- occasional boulders 

'29-)1 
29 

ss 27 29 )7 14 w Gray-brow fine silty sand and 
6 1 24 

... 
gravel occasional boulders 

14 
J1~-J6 ss 12 20 2) 20 w Brown medium sand becoming gray- ? 24 
-----

brown medium sand 
~- \. 

-;\0--::Tt-1 ~, .... 
~•.:> 16 28 )6 )8 w 8 24 

Driller L • KnoX 
Helper K. Knox 

Ptoponoono UMd uace = 0-10'11., ~ttle = 10-2'J'II., _... ~ 20·35'"'· end J5.5()" .. TOTAL fOOTAGE 

SAMPLE TYPE COHESIONLESS DENSITY 
C = C0ted W • Washad 0- 4 WfY 10oM 

SS " Split Spoon 4·10 10oM 
UP ~ Undi11Uitled Piston 10-30 compac:t Sod E~-------
T P ~ Test Pit 30-50 dense 

f ' ' ~ ' • ' ' , ' ' . ,I! I".( I . ' ' ' ' ~ .. 

COHESIVE CONSISTENCY 

0· 2 W8fY 1011 
2 4 soh 
4· 8 mediuM 
8-l!isliH 
1~ 1fl Vflf'Y ._!tH 

hnh Bot..,. fl ,5tJ o ) 1 

Rock COtone fit 
... No 1 

----------------------.......... ..... 



:ATE START .9-12-8) . . -· .. GEO-METRICS, INC . SHEET 2 ol 2 ·-- ~-

ATE FINISH 9-15-8~ 
SUBSURFACE EXPLORA TIOIIIS fiiiOJ. NO 

----· ... 

LONG POND ROAD LOCATION Woburn. t.iaos. 
JEIGHT OF HAMMER 140 300 ··-

- ------------ P.O. BOX288 LINE & STA 
liGHT OF FALL 30" 24" DANVILLE, NH 03819 .--.---

GROUND WATER OBSERVATION 
OFFSET 

--
DATE TIME DEPTH GROUND ELfVATION ' CLIENT 

10-12 AM 25'10" --------- -- Yankee Environmental and HOLE NO. 1 -- En_g_. --.. -- --- CASING SAMPLER COM IARRti ·-· Research Services, Inc. 
AMPLER OD 2" ID 1 J/8" TYPE~ s~ ~m -

I J/8" 2 1 u ¥PE OF RIG CME 45 SIOEID 

----------

Sample 
Blows Per 6" Profile ._... 

•P· Type On Sampler Chan~e Field Identification Of Soill ol ol From To Moist. Dept Remartta .rf Depths Sam pi Elev. .. .... 
0-6 6-12 12·18 18-24 

42 
See page #1 

1--

44.:..46 ss 24 -41 so· 72 w Brown medium sand trace clay and 9 i4 
1- silt with occasional boulders 
-----

1-· 

) 
-i~-()- 'jl ss 5 17 51 41 w 10 24 

52 ~ 

' 

1--·9-~- - '.)6 Fine· ·yellow -sand, trace silt and 2? ?0 tso·· itJ 
·-· ----·-

11 1s ss 
.• clay with occasional boulders. 

... . . 

.58 .5 

<I Cored rock 58.5-61.5 Rec. 1' 
Cored rock 61.5-6).5 Rec. 10" 
Installed observation well at - 58' using 45' screen and 15' -
solid pipe. 

r---· Backfill 6).5' 
1 protective casing -

-

<) 

. ·-

1-· 

) 

Praponions ueedtrace s 0.10'11., tinle : 10-20'111.- = 20·35'11., and ·· 36-fiO" .. TOTAL FOOT AGE 

Driller L • KnoX 
Helper K • KnoX 
So~ Eng;neer --------

SAMPLE TYPE COHESIONLESS DENSlTV COHESIVE CONSISTENCY 
C & C01ed W g Weshecl 

SS = Spill Spoon 
UP = Undialurbed Pilton 
TP Test P1t 

0· 4 very looae 
4-10 lOose 

10.30 cornpec:l 
30·50 dense 
...... ,,,. 4. •. 

0· 2 -v soft 
2· 4soh 
4- Bmecloum 

8·15 "'" 
1r, ]U vot'f'r \Tttt 

hnh 80f"''l fl 58 0 5 1 

Roell COf"''l 5 fl 
Hole No 1 

e 
" 



•ATESTART 9-19-BJ . ' - -· .. -- - I . GEO METRICS kNC SHEET 1 of 2 
•An FINISH 9-22-83 SUB~URFACE EXPLORA T/0/liS PROJ.NO 

\ 
LONG POND ROAD LOCATION Woburn, Mass. 

EIGHT OF HAMMER 140 300 " \ 

P.O. BOX288 ',__/ 
. - LINE & STA 

•EIGHT OF FAll 30" 24" DANVILLE, NH 03819 ---· 
OFFSET 

GROUND WATER OBSERVATION --
DATE TIME DEPTH CLIENT GROUND ELlVATION 

lU-12 _AM_ 29'11" 
Yankee Environmental Eng. and HOLE NO. 2 ------ -- CASING SAMPLER CORE BARRIL - .. - . ------- Research Services. Inc. 

AMPLER OD ?" ID 1 ~/R" TYPE Pipe ss H~ cor -

47/8" 1 3/8" 18" YPE OF RIG CME 45 SIDEID 2 
e 

·--

Sample 
Blows Per 6" Pro fila s.,. •P- Type On Sampler Chan~e Field Identification Of Soill .... of From To Moist. Dept Remarks ,,f Depth a Sampl Elev. No Pan 

0-6 6-12 12-18 18·24 

Gs ----
. -----

4..:.6 ss 2 5 4 6 w 
Medium silty sand and gravel 

1 24 

with occasional cobbles and 
.. 

. ... boulders • 
9-11 ss 1J JO ,, 20 1.5 w 2 24 

I 

-

Tl+-T6 ss JLj. 21 !19 lJ D '} 24 

·-.. -18 

1) 
19-21 ss 30 20 19 21 M 4 2'1. 

Gray-brown silty sand and gravel -
with occasional boulders and 

·f.-

fine sandy silt layers 
21J.-26 ss 20 22 126 110 M ') 24 

1--- 29 --' 
,) 

10-12 21 40 44 50 w Coarse silty sand and gravel 6 24. GS 
~ with occasional boulders. 

-- --1'> 
J.:l-J7 ss 19 29 35 108 w 7 24 --' Fine brown silty sand and bouldel s 

I 
. ._ 

Proponions uud trace • 0-IO'Ib, little ~ 10-20'1b, eome = 20-JS'lb. end ~ 35·50" .. 

DriUer --.L,._..,.Kn,--O_X____ SAMPLE TYPE COHESIONLESS DENSITY COHESIVE CONSISTENCY 
Hal K. Knox c = COted w • Wahed 0· 4 -v.tooaa 0· 2....., soh 

per _..::..:c._:.__~___;:..:_____ SS = Split Spoon 4· 10 tooaa 2· 4 aoh 
Soil Engineer ------- UP = Undisturbed Pialon 10·30 compec1 4· 8 IMdlum 

TP " le&l Pit 30-50 dense 8-1!> sliH 
1S10 ,.!~ ">t't1 

TOTAL FOOTAGE 

Ellfth 80tinQ f1 48 o 7 1 

Rock COt"'112 h 

Hole No 2 
l'•·ll••ttt lf\Sflf"f·tof ,,, 



•ATE START ·9-19 ... 8} . . ... ., ····· - - .. - . I GEO METRICS INC SHEET 2 of. 2 

·ATE 'FINISH '9-22-83 -- SUBSURFACE EXPLORATIONS PROJ.NO 

LONG POND ROAD LOCATION Woburn. Ivlass. 
JEIGHT OF HAMMER 140 300 

P.O. BOX2B8 LINE & STA 
·EIGHT OF FALL 30" 24" DANVILLE, NH 03819 

. ---~-- -----
GROUND WATER OBSERVATION 

OFFSET 

DATE TIME DEPTH CLIENT GROUND ELEVATION 
10-12 AM 29'11" 

. --- -· -- Yankee Environmental Eng. and HOLE NO. 2 
---· . --- -- --- CASING SAMPLER CORE BARREL -- Research Services, Inc. 

AMPLER OD 2" ID 1• J/8" TYPE Pipe ss H,:t Cor --------

3778" 1 378" 2 1/8' YPE OF RIG CME 45 SIDEID 
----

e 

Sample 
Blows Per 6" Profile s.m.-•P- Type On Sampler 

chanr Field Identification Of Soila .d. of From .. To._ Moist. Dept Remarks ,rf Oaptha Samp Elev. No Pan 
0-6 6-12 12-18 18-24 

~o...:-42 ss 11 22 2t3 )1 w 
# 

tl 24 
42 See page 1. 

-------· 

--
···- Coarse silty sand and gravel witt 

occasional boulders. 47.:rm ss 70 13< w 9 12 
--- '-'-8.7' 

.. - Cored bed rock 48.?'-50.?' Rec.2' 
J so. 7 

--.Installed well using 33' screen 
an4.1f3' s.oi1d Pvc. 

--· 
·\·.-·'":· 

5o.?' ... Backfill 
--···· ... ... -~ 

1 protective casing 
,) . 

-· 

--
-~ 

(} 

•l 

-------· 
--- ------· ·-· 

Proportions used liKe a 0-10'11., tinle = 10-20'1b,- • 20-3S'IV, and " 35·60" .. 

OriHer ---------
H~par _________ __ 

Soil Eng;naar -------­
nr ttlutq lnspt~rtor 

SAMPLE TYPE COHESIONLESS DENSITY COHESIVE CONSISifNCV 
C = Cored W • Wuhecl 0- 4 -v 1oo1e 0· 2 very 1011 

SS = Split Spoon 4·10 1oota 2· 4 toft 
UP = Undillurbed Piaton t0-:11 compact 4· B medium 
T P = Test Pit :11-50 danae 8-l!i at iff 

1!) J0 Vftl'y \f1tf 

-- -

TOTA4 tQOfAGI 

(arth..... • 

Aoo coo,. 11 

Hole lilo 

-----
--

--
------



ATE S'IART 710-2)-8) s~:~!:T 1 oe 1 .... ·- ·- -· -~--- . ... .. 
0 --- , 

·ATE FINISH 10-2]-8] SUBSURFACE EXPLORA T/OIYS "'OJ. NO 
-~--~--

LOCATION ~~oburn • Mass. 
JEIGHT OF HAMMER 140 300 

LONG POND ROAD 
-· P.O. BOX288 LINE & STA 

EIGHT OF FAll 30" 24" DANVILLE, NH 03819 
-· ----··· 

" OFFSET 
GROUND WATER OBSERVATION --

DATE TIME DEPTH CliENT GROUND ELEVATION 

~()--~~?) comp. dry 
Yankee Environmental Eng. and JA HOlE NO. ---------- -- ---

Research Services, Inc. CASING SAMPLER Ca..£ BARNL 

1 1/8" l-'i;Ee S;;> H~ AMPLER OD 2" --ID 
-TYPE core ---

YPE OF RIG CME 45 SIDEID 37/8" 1 3/8" 2 1/t3" 
·-

Sample 
Blows Per 6" Profile Samplit tp. Type On Sampler Chan~e Field Identification Of Solll ·tl. of From To Moist. Dept Remarka No Pen .rt Depths Sam Elev. . ' 0-6 6-12 12-18 18-24 

Gs 
·-- Gray brown coarse sand, gravel 

-

0 

-

0 

---· 

--· 

•0 

•0 

_3. and boulders. 
Cored boulder 2' 

')' 

Abandoned boring 
; .... 

.. - r••,..-· -.- ... -~-·-,...-,· ----,.----~--- .. 
.. 

. --. .. -_,. 

··· .. :. , .. 
_,. 

·--

' 

Propor1iona UMd rrace z 0-10'1t.,linle • 10-20'11.,- • 20-36'11., and ~ :Jrt-50• .. 

Driller _ _,;L;;...::•---;Kn;.;:.::.:O:...:X:.:____ SAMPLE TYPE COHESIONLESS DENSITY COHESIVE CONSISTENCY 
Helper K • KJ1 0 X c • Cored w - Wahed 0- .. ,.,., looM 0· 2 ,.,., IOit 

--=-=~....::...::.:..::...::.:____ SS = Split Spoon 4·10 1ooM · 2· 4 soh 
Soil Engi.--------- UP = Unchturbed Piston 10-30 compact 4- 8 medium 

TP Test Pit 30·50 dense 8· t5 stiff 
1'' ]H Vt!f\' '\11ft 

1 :. u .. ,~ 1 '"'t\PCtor 
. ·' .. •l• • ·" 

~-

-

TOTAL FOOTAGE 

hnh Barone ) " 

Rock C01one2 h. 

·Hole No )A 

-----
--



GEO METRICS INC SHEll 1 .. 1 -- - -, • 
ATE FINISH 10-2)-8) SUBSURFACE EXPLORATIOivS PROJ.NO 
----

lElGHT OF HAMMER 140 300 LONG POND ROAD LOCATION Woburn, Mas:.1. 
P.O. BOX288 LINE & STA 

fiGHT OF FALL JO" 24" DANVILLE, NH 03819 . --- .. -- --·-. . -
OFFSET 

GROUND WATER OBSERVATION ---
DATE TIME DEPTH CLIENT GROUND ELEVATION 
lO-_?J comp. dry 

Environmental )B . / Yankee Enl!. and HOLE NO. ---------- CASING SAMPLER COAt. 8AftMh ----------- Research Services. Inc. 1\MPLER OD 2" ID 1 3/8" TYPE Pipe ~;;) H~ cor - ·--- e 
(PE OF RIG CME 45 SIDEID J?/8" 1 jje" 2 1/8' 

:p. 
tl. 
r1 

I 

J 

\.) 

II 

~----

Sample 
Blows Par 6" Profile Semple 

Type On Sampler 
Chan~e Field Identification Of Soils 

of From .To Moist. Dept Remarks 
Depth a Sam pi Elev. No Pen 

0-6 6-12 12-18 18-24 

Gs Gray-brown coarse sand, gravel, 
and boulders. 

4 
Cored boulders 4-7 

7 

Abandoned boring 
--~-----

i 
·- - ---.......... "":" . ........., .... . ---- .. ,., ..... -·· 

., . 
·. -. 

··.·· 

f.--

·----·· 

----

Proponions used trKe • D-IO'II.,Iinle • ID-20'11.,- m 20·31i'll., ..wl " 31i-!i0• .. 

Dr~ler __ _,L,....._T}(n..-:-c:-O_X___ SAMPLE TYPE COHESIONLESS DENSITY COHESIVE CONSISTENCY 
Helper ____ K_. __ Kri_o_x___ c ~ coree~ w • Wahecl o- 4 -v 1oou O· 2 _., sott 

SS = Split Spoon 4·10 ~ 2· 4 aoft 
Soil Engn--------- UP = Undisturbed P;.ton 10.30 c:ompKt 4· 8 ,..,m 

TP o Test Pit 30·!i0 dense 6·15 Iliff 
1!> 30 verv stoff 

l'tnllllhJ lnspectof 

TOTAL fOOT AGE 

hnh BortnQ 4ft. 

Rock C01t11Q ) ft. 

Hole No. )B 



i :~ 

--.·-··---· GEO METRICS INC - SHEET i of 2 .. 
I • 

•ATE FINISH 9-29-8,2 - SUBSURFACE EXPLORA 'f/Of<IS PROJ.NO 

LONG-POND ROAD LOCATION Woburn. Mass. 
vEIGHT OF HAMMER 140 300 

P.O. BOX288 LINE & STA 
•EIGHT OF FALL 30" 24" DANVILLE, NH 03819 
-·-··- --·· ... OFFSET 

GROUND WATER OBSERVATION --
DATE TIME DEPTH CLIENT GROUND ELEVATION 

19_~_1_2 AM J2·J' Yankee,Environmental J c I Eng. and HOLE NO. -·- .. - -- -- CASING SAMPLE" tOM ........ 

1 1/8" 
Research Services, Inc. 

TYPE Pi2e !;)!;) tU.~ AMPLER 00 2" 10 
----

VPE OF RIG C!'ilE 45 SIDEID)7/8" 1 J/8" 1 .J/ti 
-----

----

Sample 
Blows Per6" Profile ....... •P- Type On Sampler Chan~e Field Identification Of Soill •• 1. of From To. Moist. Dept Remartte .... ,rf Depth a Sam Elev. No 

0-6 6-12 12-18 18-24 

-- ~s 

. -------

-

-
------

Gray brown coarse sand, gravel, 
() 

10-12 cobbles and boulders. 1 24 ss 7 26 54 72 D 

.. -- ··-· --

~l.j-1 ') ss 37 85 70 60 D 2 24 

' 'X'··.: 
~ .. -

•.1 
20-22 ss 19 19 15 15 D 1 24 

f.-

">)-?7 
!-':- .... ss l) 16 19 28 D 4 24 

·-
28 

() 

J0-)2 16 21 24 29 M ''li 24 ss 
Fine sand with thin silty clay -
layers 

>--

35-)7 ss 22 24 52 84 w .., 
24 

39 
Refusal @ 39

1 

I) Cored to 1+2 1 

Driller L • Kn 0 X 
Helper K. Knox 

ProportioM uoed trece • 0-10'11., linla = t0-2Q'Ij,, - • 20-J!i'lb. 8ftCI ~ J!i·fiO• .. TOTAL FOOTAGE 
SAMPLE TYPE COHESIONLESS OENSITY COHESIVE CONSISTENCY hnh Bortng h )9 1 

C = Corlld W • W-'*1 

Soil E~ -------
55 = Splits-
UP = Undilturblld Piaton 
TP ~ Tesr Pit 

0- .. very ioo.e 
4-10._. 

10-30 c:ontfMCI 
30-50 denl8 

0· 2 very lOft 
2· 410ft 
4· 8 meclium 
B·l!i Iliff 

1'l10 Vftf"\;' \hH 

Rock Connv J ft. 
Hole No.JC 

'.1: '''"• lo·ll',f' 

e 
• 



~ 
. 

' 
. 

l!1 ,_. 
(: 
~-r 

2 2 lATE ST~RT 9 ... 26-8) GEO-METRICS, INC. SHEET ef . 
SUBSURFACE EXPLORA TIOIIIS lATE FINISH 2-22-8J ltROJ.NO 

LONG POND ROAD LOCATION \~oburn. Masa. 
NEIGHT OF HAMMER 140 300 

P.O. BOX288 LINE & STA 
lElGHT OF FALL 30'" 24" DANVILLE, NH 03819 -- ------.· 

OFFSET 
GROUND WATER OBSERVATION -.. --

DATE TIME DEPTH CLIENT GROUND ELEVATION 
10-12 AM 37.3' 

3C Yankee Environmental Ene::. and HOLE NO. ---- --- CASING SAMPLER CORE ...... &. - .. ·-----·-· Research ~ervices Inc. 
>AMPLER DO. 2"' ID 1)/8" TYPE Pipe S:.i .lU'~ --
IYPE OF RIG CME 45 - SIDE ID 17/8 11 1 J/8" !JIB• 

-----·---
---· 

Sample 
Blows Per 6" Profile s.mp. •ep. Type On Sampler Chan~e Field Identification Of Soils let. of From To Moist. Dept Remarka ,_ urf No Depths Sampl 

0·6 6·12 12·18 18·24 Elev. 

-· 

10 

i-

-

.'() 

30 

40 

Cored 39'-42' 
42 

Installed well using 19' screen 
and 22' solid PVC. 
Back fill 42' 
1 protective casing 

... 

· .. ~ ... .. ... .. 
' 

Proponions UMd trace • ().10'11., ~tile = 10.20~.- • 20·35~. lind .· 35-50" .. TOTAL FOOTAGE 

Driller 1 • Kn 0 X 
Helper K. Knox 

SAMPLE TYPE COHESIONLESS DENSITY COHESIVE CONSISTENCY hnh eor.,. It 

Soil Engi,_ --------
1)11II11'IIJ hl!llle1-1Uf 

C a Cored W a WMhed 
SS = Split Spoon 
UP = Undisturbed Piston 
TP = Test Pit 

(). 4 -vloou 
4·101oou 

1().30 compect 
30·50 denae 

0· 2 Wty 10ft 
2· 4tofl 
4· Bmed!um 
8·1f> aliff 

1!) J0 V8ty Stoff 

Rock Cor"''l J It 
Hole ~~~oJC 

··f-

J9 • 

e 



·ATE START GE'O METRICS. I~C SHcF,' 1 el 1 ·.·•· ... ---·. ., ... - . I . 

•ATE FINISH 10-4-8) SUBSURFACE EXPLORA TIOIYS "'OJ, NO 

LONG POND ROAD LOCATION Woburn, Mass. 
JEIGHT OF HAMMER 140 300 .. 
-- P.O. BOX288 LINE & STA 

•EIGHT OF FALL 30" 24" DANVILLE, NH 03819 
. . . .- ...... .. 

OFFSET 
GROUND WATER OBSERVATION 

DATE TIME 
10-12 AM 

DEPT6
6 18. • CLIENT GROUND ELEVATION 

-- Yankee 'Environmental En~;.· and HOLE NO. 4 
-- . --- CASING SAMPLER COA£ BARRIL ---- ·Research Services. Inc. 

AMPLER OD 2 ... ID 1 J/8" TYPE~ ss H~ -·- ---- ----
SIDEID )7 8" 1 J/8" 1 ¥PE OF RIG CME 45 

--· 

... 

Sample 
Blows Per 6" Profile s.mp. •P- Type On Sampler Chan~e Field Identification Of Soils ... of From To Moiat. Dept Remerka r1 Depths Sump Elev. No Pen 

0-6 6-l2 l2-18 18-24 

Gs 
--- . -· _.. 

-
Brown to fine sand, coarse 

'4-6. ss 1 2 2 ''1' D 1 24 
gravel, and boulders. 

.. 
--·· .. -
9-9.2:) ss 100 D 10 .. .. 2 3 ,) 

Fine gray sand and gravel with 
14~. t> ss TlO 'I) "occasional ·cobbles and boulders. 3 6 

... 
18 

•I 
19-21 ss 30 36 55 )2 w 4 24 

Fine yellow silty sand and 
gravel. 

214--Lb ss 10 2'/ ;,w 21 w 5 24 

28 Refusal at 28' 
•29 Cored 28'-29' 

(} Installed well using 18' screen 
and 12'solid PVC. 

Backfill 28' 
1 protective casing 

(} 

Proponion& used tr8Ce - 0.10'11., linle ~ 10.20'11.,- & 20·l6'lb. end .· J6.!i0" .. 

Driller ---iL;;-•-;,Kn,;-:....0~-X:.::___ SAMPLE TYPE COHESIONLESS DENSITY COHESIVE CONSISTENCY 
Helper ___ K_._K,....:nc.:_:_o.;:_x:..___ c ~ Cored w • Weshed C). 4 ~ ~ 0· 2 ~ aoll 

TOTAL fOOT AGI 

Ellf1h 801'"11 fl 28 1 

Rock Coitng 1 ft .. SS = Split Spoon 4- tO looN 2· 4 aoll 
Sool Engi.- -------- UP = UndiMurbed Piaton t0-30 compact 4· 8 medium 

TP = Tes1 Pil :JD.!iO dense B·lS Iliff 
15 J0 Vftfl' ~hH 

Hole No 4 
• • •.·. ·: ••. 1 lt- ... -..... , 11 

~cr e 
J/8' 



l. 
lAT£ START • 1 0'- ,5-.8 3 GEO METRICS. INC .SHEET 1 af 1 . ~ ..... . .. - , • 
lATE FINISH 10-6-8) SUBSU,RFACE EXPLORATIOIIIS PROJ.NO 

---
LOCATION Woburn. Mass. 

\lElGHT OF HAMMER 140 300 LONG POND ROAD 
.. - P.O. BOX288 LINE & STA 

tEIGHT OF FALL 30" 24" DANVILLE, NH 03819 .. -..... ~ ··- .. 
OFFSET 

GROUNDWATER OBSERVATION 

'DATE TIME DEPTH CLIENT GROUND ELEVATION 10-._!J AM ).7.5' -- Yankee Environmental Eng. and HOLE NO. 5 -- --- CASING SAMPLER CORE BARREL .. ... ---·----- Research !:iervices, Inc • 
.AMPLER OD 2" ID 1 J/8" TYPE PiQe ss h:t CQr ·--

SIDEID J778• 1 J/8" 1 J/8' YPE Of RIG CME 45 
e 

·-
--·---

Sample 
Blows Per 6" Profile Semple ·•P· Type On Sampler Chan~e Field ldentlflcetion Of Soils .... of From To Moist. Dept Remarka orf Depths Samp No Pen 

0-6 6-12 12-18 18-24 Elev. 

Gs 
Brown sand and gravel (fill) 

4 
4-6 ss S4 28 14 1S w Black to gray silt and organic 1 2~-

- matter some fill 

···--

r9~9 .s ss 1 10( w 9.5 2 f.. 0 

11 Fine yellow silty sand & boulder 

11 Cored 11-1)' Recovered boulders 

I~ stalled observation well using 

.. .... 7' screen.and 6' solid PVC. 

0 Backfill_ 13' 
1 Protective casing 

f--

1--

0 

.1) 

Propottion& used lrKe • 0-10'11., little = 10-20'lb, - • 2.0·3!i'lb, and ~ Jrt-ti()• .. TOTAL FOOTAGI 
Driller L. Knox SAMPLE TYPE COHESIONLESS DENSITY COHESIVE CONSISTENCY hnh 8or"''l ttll' 
Helper K. Knox c c Cortld W • Wllhtld 0- 4 very loaM 0· 2 very soh 

Rock Cor,.2 h. 55 = Split Spoon 4-10 loaM 2 4 soh 
Soil Engi,_ UP = Undiaturbtld Piston 10-30 compact 4- 8 medium Hole No 5 
Otill•r,q tr,spertor TP Test Pit 30-50 dense B·IS atitf 

· ·• .,•I T1: , . .,._,.11 II) • Vf-1', rtl'll':•• 
15·30 very stotf 



-mrz 
4 

j 
l 
il 
i 1\TE START ··- ..... ·- - • GEO METRICS INC SHEET 1 ol 1 
~ .. 
~ 

I 

1\TE FINISH 10-6-8) SUBSURFACE EXPLORA TIO/VS PROJ.NO 
--

LOCATION Woburn, Mass. . 
EIGHT OF HAMMER 140 300 LONG POND ROAD -·--· P.O. BOX288 LINE & STA 
, IGHT OF FALL 30" 24" DANVILLE, NH 03819 -- .... ., 

OFFSET 
GROUND WATER OBSERVATION 

DATE TIME DEPTH CLIENT GROUND ELEVATION 
1_9_-6 comp. dry 

Yankee Environmental Enf!:. and 6A HOLE NO. -···- --- -- -- --- CASING SAMPLER COM IAIIN4 Research Services, Inc. 
1/8" Pi12~ ~~ \MPLER OD 2" 10 1 TYPE -------------- -·--

-PE OF RIG CME 45 SID£1D J'Zi6" 1 JIB" 
---

-- --
Sample 

Blows Per 6" Profile ...... ... Type On Sampler Chan~a Field Identification Of Sow. 
I. of . From . To Moist. Dept Remarka 
f Depths Sampl Elev. .. ,. 

0-6 6·12 12-18 18-24 

Gs 
Sand, gravel, ·boulders, concrete 

5 Abandoned boring 

Moved boring 

--··· ..•.. ,.., ... -· ~· ... -.. .-- . .. -.. --~ ----~--- .. . --:······ •.. , ... -
.. --·· . , ... .. 

. -· ... .. ~ .,, . --- . 

.... .. 

-

Pr~ uaad liKe • 0-10'1\.,little 3 10-20'111,- • 20-35%, and = 35-50•·· 

Orillef --,.L~• --.:K...::n:::-O~X:----- SAMPLE TYPE COHESIONLESS DENSITY COHESIVE CONSISTENCY 
Helper K • Kriox c • Cored w • W81hed 0- 4 -v 1oote O· 2 -v soh 

SS : Split Spoon 4-10 1ooM 2· 4 soh 
UP • Undialutbed Piaton 10-30 -.,act 4· 8 medium 
T P Test Pit 30· 50 dense 8· I~ atiH 

1','"'' "''"'' •.tltt 

Sod Eng;,_--------

. '• 

TOTAL FOOT AGE 

firth Borong 5 " 
Aoc~ Corong fl 

MOlaNo 6A 



Aft ~·rARr· · 1o-?-s3 GEO ME"i"RM~S INC SHEET 1 of 2 "' ----· I • 
ATE "fiNISH 10-7-8) SUBSUflFACE EXPLORA T/011/S PROJ.NO --

LOCATION Woburn Mass. 
EIGHT OF HAMMER 140 300 

LONG POND ROAD 
--- P.O. BOX288 LINE & STA 

"IGHT OF FAll JO" 24" DANVILLE, NH 03819 ----- --------··--

GROUND WATER OBSERVATION 
OFFSET 

DAlE TIME DEPTH CLIENT GROUND ELEVATION 
10-14 AM 41' ---- -- Yankee Environmental Ene:. and HOLE NO. 6 
--- -- --- CASING SAMPLER CORE BARREL -· Research Services Inc 

\MPlER 00 2" ID 1 J/8" TYPE Pi12e S3 liJl co --------- re 
PE OF RIG CME 45 SIDE ID ) 7/8" 1 3/8" 1 J/8" 

-------
-------

Sample 
Blows Per6" Profile Semple 

). Type On Sampler Chan~e Field Identification Of Soils 
of From To Moist. Dept Rem~~rkl No Pen I Oeptha Sampl 

0-6 6-12 12·18 18-24 Elev. 

~s-.2c;" Black top 

1-

Yellow brown to gray fine to 
coarse sand, gravel, cobbles, 

.·and b""oulders 

1Q_-:_!2 ss 8 10 27 _2_1 D 1 24 
-

14-16 ss 118;~6 29 24 D 
-~- ---· ·. -·-· .. 

2 ?4 

f9-21 ss 21 15 56 21 D 1 24 

--
2 ')-27 ss 1'5 1'5 18 1'5 D *Note 1 No samples from 27 •• 4 24 

Samples either wash or 

-- refusal on boulders. 
' 
- ---

---
-

---
--

Driller L. Knox 
Proponiona UMd trace • 0.10'11., little • 10.20'11.,- • 20-35'11., 8r'ld • 35·50• .. TOTALFOOTAGI 

Helper K. Knox 
so~~ Enui,_ M . Hanley 
Oulhnu lnS(le('tor 

SAMPLE TYPE COHESIONLESS DENSITY COHESIVE CONSISTENCY 
C c Cored W • Weshed 0. 4 very 1ooM 0. 2 -v lllf1 

SS = Split Spoon 4-10 1ooM 2· 4 10ft 
UP E Undiaturbed Pia1on 10.30 tompacl 4- • medium 
TP Test Pit J0-50 dense 8-15 IIi" 

1'. ·,n 
''' •· f · • ...... 1 Tt . ., , ·'' ,,, 

hnn 101"'111 II 't1J ' 
Ron eo. ... )11 
Hole No6 



lATE START'-•• .10._7.:.8) -- .. ~ .. GEO-METRICS, INC. SHEET of 
-- J 

2 2 
lATE FINISH 10-7-83 SUBSURFACE EXPLORA TIOIIIS PROJ. NO 
-

LOCATION ~I/o burn, ~lass. 
NEIGHT OF HAMMER 140 300 LONG POND _ROAD 
-------- P.O. BOX 288 LINE & STA 

lElGHT OF FAll JO" 24" DANVILLE, NH 03819 ---------
OFFSET 

GROUND WATER OBSERVATION ---
DATE TIME DEPTH CLIENT GROUND EL£VATION 

10-14 AM 41' -----· Yankee Environmental Eng. and HOLE NO. 6 ·---- --- CASING SAMPLER CORE BARRIL ---------·--- Research Services. Inc. 
.AMPLER OD 2" ID 1 3/8" TYPE Pile s~ H~ 7Q - -----

13/8" 1 YPE Of RIG CME 45 SIDE ID 3 78 11 J 8" 
re 

-----

Semple 
Blows Per 6" Profile ~temPe dp. Type On Sampler Chan~e Field ldentifieation Of Soill 81. of From To Moiat. Dept Remerkll ,111 No Pen Depths · Samp 

0-6 6-12 12-18 18-24 Elev. 

------

0 

0 

~-

\.) 

1--

---
'l 

42 See page # 1 
Cored boulders 41' -4~' 

Fine Yellow-brown silty sand and 
gravel with occasional layers of 
cobbles and boulders. 

' 

so 
End of boring 

~ 

-In§talled obsecyation well using -
20 • "·or screen and 30. of solid 
PVC casind. 
Back fill 50. --installed one roadway box 

~ 

---

--
·--
·~ 

--
--

Proponiona uaed trace = 0-10'11:., kltle = 10-20%, aome z, 20·3S'ho, end : 36·50" .. TOTALFOOTAGI 
Driller L. Knox 
Helper K • KnoX 
SoiiEngi.- M. Hanley 

SAMPlE TYPE COHESIONLESS DENSITY COHESIVE CONSISTENCY 
C = Cored W • W-'*1 0- 4 very 1oo1e 0- 2 very aott 

Earth Bortng h 47 t 

Orollu14 Inspector 

SS = Split SPoor> 4-10 1oo1e 2· 4 soh 
UP ~ Undiaturbed Pilton 10-30 c:Gn1pKt 4- 8 medium 
TP ~ Teal Pit 30·50 denae 8·1!> stilt 

1•, lO ve•y !IOI1H 

Rock Corong J h 

Hole No6 
t.j} • IJI'I', ''•'1' ... 1• 

4 §§¢.. §I #* .ep f 5 tt14:;;21L .3~Ei£!.5 :C, n k_& t 



... _._ 

John J. Riley co. 
228 SA.lem Street . ' ·· 
Woburn. ~••• 

.... 

r 

We t.~ ... e submitting he1•cwl th a log or test~ ar.d obaerw­
t1on wella aa driven b7 ua recentl1 on 1our propertJ near 
1C'W" pre aen t pumphouae. 

Teat Well f1 
0 - 2 1 

2'-15 1 

15'-20 1 

l'sat Well iP· 
0 - 3' 
3 1 -18 1 

18'·2:5 1 

2~'-38 1 

Loua 
Brown medium aand 
Gray tine sand to rook 
Tight - did not pump freely. 

Uu4 and loam 
14ed1wa aand and gravel 
coar .. sr~vel 
S&Dd and sravol to rook 
P\ape4 tJe•• • 60 o. p ·"· 
Obeerwat1oD Woll at a?• 
'l'h1a wU teahd fOP both oapaol t7 
aDLl 4ftW401Rle 

It 1a la our op1D1on that at loea t1oa fB " o0\ll4 
· develop J'0\1• with c:rae o~ ~r lar,e 41aaetea- D'&V•l fllt• 
welle, 500 G.P.II. with A sate dnwd~Ddwould run· a .,.. .. 
l1m1n.o.ry teat on th1a well at the abo ted oapao1ty 
tor a. perl oc1 or tortT••lght hour a to . ralue the aotual 
dravdown on th1e .. 11. . 

• 

.. 



'• -o. L .. MAHER C.O. '· 

LOG OF TEST·WELL· 
. . . (! / ~ .· ; ;;' .~ .. ~ . ' ~ . 

Loa Ol WcU 'E. ._ .................. ~ ... Jr ....... ~~ .. :::.,.,. ......... ~~·~:::: ........................... :. ............ _ ............. T- No. ... .1. .............................. :. 
I ~., . . .· . 

. Addle. ............... l ..... ~ .. .,.. .. : .. · ... ~.~ ... : .. :: ........................ :~ .. ~;;~;.~·-··················:······.·······: ............................................................... . 
Well locacecl at ................. ~._::, .... ; ... : ...... : ..•.......... :· .......... in ...................................... County, ~~~~ of ................ ..: .•... :.~:...-............. . 
..,.__ n..::ll:-.- _______ ...J •. J .. ._ ,... : .. ? ,_J.. '-- D Hole ,.. ___ ,..:...._. _, I • '! •· - .' .• ,-/ -~ 
-.-.. ...... _..... ~ ............ ..: ................. ; .............. :.:............ ate Test '-'UID.t-"- ......... ,..L. .... · ••••• ..-........................................ . 

_.. ....... , ,. . . 
Tocal clepdt. to bouom of Well ......... ~ .. ,: ................................ Diameter Tat liole ....... ~., .. ,;.": •.. : ...................................... . 

. . . , 
Waca 8IIUlda wbeo DOC pumping· ................ :.: ................. feet ...... : .... ;· ........................... .' iacha from cbe .wface of the powad. 

~ 
TRATUM 

... ? 
.· • 

. :;: ' 

. . -- "'' 

FORMATION FOUND 
EACH STRATUM 

--, 
I I/!-.:..,. , --.·- .... ~. ; .. 

·. --~ 

Did Well Clear Up? 

How Long? ! ~ 

Time Pumped? (~ 
b 

Drawdown Pc. I;,"' Ia 

Capacity 

Time Required for Recovery? J • . , . . 

Wu Well Pulled? ) .· • 

OL-- • /l 
DIICI'Y&tiOD ' ' ,. Wbac I>eptb? 2 / ' 

Wu Observation Well Pulled? '}·>a 

' 'i .. 
Map of Locacioa 

. I 

1 .. 
.. ~ 

. t 

' ' ·. 

J.,, ... 

--~-+.-.. -.-,.--.. ~--1------T""------IIJ --···. · .. ':-..c. - ;.,.,._ .• _,,-_ 
~ ·, :... . ·. ~ ....:. . ... ... , .: -~. '.. . . 

.-··-~:: • .. :· .... "' .. ,,··-i:·{ I, -... .-· •.. '.~ 

. • . ... ·f 
: I - _. . _:. '. - - .,.-:} j-, . j/ /} . .. ·.t~ -'. t;- .. ~ ,;; • -;--.. ,. ., . :_ . . -t.' 

R•uh ~~ ol Tat ..... . _.:1-ftr.. .. V, .. ~!..::{ •. .., .... .££.--:r~~.d.-:~:~L:J.:L .. !::t':'-.._J ... _______ · ... --· < 

·--····--{~ . :...u..~c..«J .. :·········-··················:······-:············ ·--~---·~·-·-·········~·-··-·-····-··:.-....... ·-··-;··t:-·-····-.__:__··-··- . 
0rtu. ......... J.J .. ./.r.r.:~.:.;.L~;~ ..... _. ____ _ 

........ ......... t.~ ..... l.;::.'-.:.:.s:...!:... 
. - ~ .- -r-. ,. 

'l - .. -,.....,1 .,., ~ . ' 
• -·----··· ... : •• - ...... "" dE' .-. ( F '! , . 11· .... ,_ y I ;·'' , ,.: 

. ~--·-············ ···-····--!:l.:..Z...........:.......t...( .. - .... _.L,_ ·········-· 

, r~i} I· 
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APPENDIX D 

Specifications for Topographic Survey 
of Test Pits, Monitoring Wells and 

other Features on the 
John J. Riley Tanning Company Site 

228 Salem Street 
Woburn, Massachusetts 



D.ANA F. PERKINS & ASSOC., INC. . ., .. ... . . . 

LonJukng (;,~inser~ ·· 

Ms. M. Margaret Hanley 
Yankee Environmental Engineering· 

and Research Services, Inc. · 
27 Salem Street 
Woburn, Massachusetts 01801 

Dear Ms. Hanley: 

September 26, 1983 

Re: J. J. Riley Tanning Company 
Salem Street, Woburn, MA 

This correspondence is to·confirm our~meeting·last week(September 16, 1983) at 
the site to discuss the survey requirements required by your firm. It is our 
understanding from the work print you gave us that there are approximately 17 
to 20 points to be located with ·elevation. These points are test pit, borina 
or well locations as shown. In addition an elevation of a bedrock outcrop on 
the BioAssay property is also required (as noted). 

The scope of. s~rvey service~ .will in~iud~ the following: 
• ':" - • • ·.' • .- # • • • -:· ••. ~ ·- •• • 

1. Establish bench mark datum on U.S ;G. S .'_.datum. 

2. Establish horizontal control on site by locating existin& 
buildings, etc. as sho~ on the work print and prepariD& 
a scaled work plan overlay. 

3. Elevations of the ground at test pit, borings and ledge 
outcrop location will be established. The elevation of 
concrete roofs of the well houses will also be establiehed. 
All elevations will be to the nearest 0.1 foot. 

4. A mylar of the working plan will be given to us by your 
firm in order for us to add the locations and elevationa 
as noted above. (This will be the finish drawing with 
note relative to field work data by Dana F. Perkins 6 
Assoc., Inc.) 

It is our understanding that all points will be identified and clearly marked 
prior to the field crew location. It is also our understanding that you vill 
have some tree clearing between the well U1 and well U2 line of eight 
completed to minimize delay of our survey time. 

Civil • Environmental • Land Surveys 
125 Main Street, Box 606, Reading, Mass. 01867 - 144·3060 
43 Lakeview Avenue, Box 1322, Lowell, Mass. 01862 - 462·1871 



'i"is ·~ · M; Margaret Hanley . -2- September 26, 1983 

As expressed to you during our meeting last Friday, we have estimated the coat 
of the survey work based on one day of field time. Your assistance durin& cbe 
set-up phase of the control lines with the crew would be appreciated ao we 
don't miss any information you need. Based on our best judgement of the 
manpower requirements to complete the survey work as noted, we have 
established an upper limit of $1000.00. It is planned to have the field crew 
at the site Thursday, September 29th at 7:30 AM to complete the field survey 
work. The mylar updated drawing should be available within two co three 
working days after completion of the field work. 

It was a pleasure to meet with you last Friday and we look forward to vorkia& 
with you to complete this project to your s_atisfaction. 

Very truly yours, 

.DANA F. PERKINS & ASSOC. , INC • 

....----. . ., . 
(_J~j.~vu( £ /)1-'[; ZTtlffl!I-L--

Donald E. Mart~age, P.E. 

DEM/hmk 
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APPENDIX E 

Description of Sampling Procedures 
and 

Report of Analysis of Groundwater Samples 
Collected from Monitoring Wells 
John J. Riley Tanning Company 

228 Salem Street 
Woburn, Massachusetts 

October 12, 1983 



r . 
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Appendix E. Description of Sampling Procedures 

Groundwater samples were collected from four monitoring wells installed 
under the direction of YE2ARS staff on the John J~ Riley Tanning Company 
site, and the Riley Production Well #1. 

Prior to sampling,groundwater elevations were measured at each well. At 
each monitoring well, a minimum of three static volumes of water were 
bailed and the well was permitted to equilibrate prior to sampling. 
Production Well #1 was pumped for five minutes to purge the well of 
standing water (the exact pumping rate is unknown). 

The samples from monitoring wells were bailed using a ~opper bailer. 
Production Well #1 was sampled from a discharge pipe located at the 
west side of the pump house at Production Well #1. Two full 40 ml 
septum vials were filled with groundwater from each well for chemical 
analysis. Bailing equipment was decontaminated with methanol between 
sampling. 

Samples were labeled and stored on ice until delivered to Cambridge 
. . 

Analytical Associates of Watertown, Massachusetts for chemical analysis. 



4 I 10 .. 

···. Cambridge Analytical Associates 
222 Arsenal Street I Watertown, Massachusetts 02172/ (617)923-9376 

.... . . . .... . : \: . ' . . ··: : - .: ' :_. ~ - -.. \ 

Ms. M. Margaret Hanley 
Yankee Environmental Engineering 

and Research Services, Inc. 
27 Sa 1 em Street 
Woburn, MA 01801 

Dear Margaret: 

O~tober 25, 1983 

On October 12, 1983 Cambridge Analytical Associates received 5 samples 
for volatile organics analysis by EPA Method 601. These analyses were 
completed on October 17, 1983. The attached data are the results of these 
tests. 

Should you have any questions, please do not hesitate to contact me. 

sf!i~ 
Edward A. Lawler 
Sen;or Analytical Chemist 



. ·• 
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CAMBRIDGE ANALYTICAL ASSOCIATES, INC. 

Table l• Concentrations of Volatile Organic CDapounds (Method 6011) 

Client: Yankee 

Olte s..ptes Recetwed: October 12, 1983 

Olte Analysts C~leted: October 17, 1983 

Slllple ID: 
CAA ID: 

chlor-thane 

dlchlorodtfluorD~ethane 

wtn11 chloride 

chloroethane 

-.thylene chloride 

trlchlorofluoro-ethane 

1,1-dtchloroethene 

1,1-dlchloroithlne 

trans-1.2-dlchloroethene 

chlorofort~ 

1,2-dlchloroethane 

1,1,1-trlchloroethane 

carbon tetrachloride 

broaodtchlora.ethane 

1,2-dtchloropropane 

trans-1,3-dtchloropropane 

trtchloroethene 

1,1,2-trlchloroethane 

cls-1,3 dlchloropropene 

2-chloroethylwtnyl ether 

brc.ofol'll 

1,1,2,2-tetrachloroethane 

tetrachloroethene 

chlorobenzene 

JJR n 
8308582 

13-1 

Report llo.: 83-887 

Reported by: ez_. 
Checked by: ,/p; 

Concentration ug{l (ppb)2 

JJR B-2 
8308583 

0.7 

2.3 

Prod. Well 
8308584 

Pw ~>-1 

0.4 

0.4 

1u.s. EPA. 1982. Methods for Or,antc Ch .. lcal Anal{sts of Municipal and Industrial 
Wastewater. EPA 600/4-82-057. PA/EMS[, clncinnat , Ohio. 

2eoncentratlons less than 0.1 ug{l are not detected and are left blank. 
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