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1.0 Stétement of Problem/Objective of Investigétion

The John J' Riley Ténning Company is located in East woburn épproxi-
mately one m11e west of the Abergona R1ver, north of and adJacent to
Salem Street. The Boston and Maine (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 fs 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.ARiley Company, Inc. maintains the
water rights to Production Well #2, which provides up to 400,000
gallons of wéter 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 unknown. 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

groundwater flow cn the Jchn 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. R11ey Tanning Company, Inc. property, wh1ch is the subject
of this 1nvest1gat1on, 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, Inc., and to the south by Salem Street (Figure 1). |
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Topoqraphic‘eleQatiqns at“theARiley Site range.between 113,1 Nétiona]
Geodetic. Vertical Datum (NGVD) at the crest of a small drumlin north
of Building #2 and- along the northeastern edge of the property, ;nd

48 NGVD at .the well house for.Pw#la -Generally, topographic eleyation ‘

declines from west to east. Surface drainage from the site is via an
intermittqnt stream which flows from Wildwood Street east toward PW#l.

.Lénd elevations east of the Riley property and north of Salem

Street is Tow, genera]]y within the 100 year floqdp]ain of the Ater-
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 éreas (Figure 1). A gray, one-story building. (Building #1)
which abuts Wildwood Street and themain 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 1bs. 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#l is docated at the base of the slope at the eastern edge of the
Riley property.

The Pump House for Riley's PW#2, which 15 located on property owned by
Beatrice Foods, Inc. is located approximately 400' northeast of PW#l.
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The Rlley property is interseéted'by a‘Noburn"City Sewer easement
*which extends approxlmately 600' north from Salem Street, and then

_ northeast towards the B&M Railroad easement, where the Woburn City

Sewer d1scharges to the Metropol1tan District Commission Wilmington
Trunk Sewer Main. The Rlley Tannery has been d1scharg1ng effluent
into the WOburn Clty Sewer 51nce approx1mately 1940 (Riley, 1983)

The northernmost pOrtion'of'the Riley property,'west of the gravelly
drumlin identified in Figure 1 is presently grassland This area,
wh1ch -wWas. prev1ously ‘a sand and gravel pit, was. excavated and filled

v.w1th sewage sludge from the Riley Tanning process prlor to 1975

(Riley, 1983). A semi-paved lot north of Building #1 and south of
the grassland area is uscd for raw hide 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 north of Building #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 Metropolitan District Commission (MDC)
(AppendinA). - 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#l. 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 hydroxide and ferrous hydroxide). Representa-
tive samples of landfilled sludge from the settling basin have been
collected and submitted for an EPA EP toxicity test. Sewage ‘sludge on-

the Riley site was determined. to contain acceptable limits of hexavalent .

and total chromium, as established by the Environmental Protection
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,
collected in a bag house and d1sposed of in a small lagoon located
“north of Bu11d1ng #1 and approx1mately 100' east of Wildwood Street
(F1gure 1).

Other solid wastes generéted during the tanning process includes
steel drums which ére sent to é bérre] reclamation firm in Woburn,
genera] trash which is incinerated or removed from the site by a
private trash collect1ng company, scrap metal, which is sent to the
Stoneham Trading Company, and leather trimmings and shav1ngs, 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. Leve‘s 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#l (Table 1).

The source of the contamination isunknown. Some of the contaminants
present in PW#1 and PW#2 are also present in the City of Woburn's
Municipél Production Wells G and H, which are located approximately
2000' northeast of Riley Production Weil #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.



o . _TABLE1 L
.- CONTAMINANTS DETECTED IN -PRODUCTION WELL #1 and #2
' 1980 - 1983

~ Contaminants Detected
(in parts per billion (ppb))

Compound PW#2 PW#1
A B ¢ A
1,1,1 trichloroethane 133 ND 6.6-9.4 28
1,2 trans dichloroethene 116 10 15-25 12
tetrachloroethylene 28 240 3.1-6.8 ND
trichloroethene 1372 5 358-540 53
. \‘-—*’/ 1
benzene _ ND ND  memeeeeee- ND
chlorobenzene ND ND ND 10
chloroform ND 20 2.8-3.7 ND
toluene ND ND  ceccccaaaa 1 ND

1Sample not éna]yzed for compound

KEY

A - Samples collected by Ecology and En@ironment, Inc. of Buffé]o, 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.

rinal 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.

mocified pump test of PW#2.

C - Samples collected by employees of John J. Riley Company during

August 8, 1983.
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In order to address the obJect1ves of the study, Yankee Env1ronmenta1
Eng1neer1ng and Research Serv1ces (YEZARS), Inc. 1mp1emented a phased
investigation of the John J. Riley Company, Inc. Tannery. This
section descr1bes tasks of each phase of the 1nvest1gat1on the pur-

pose of the tasks and summar1zes 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 1and 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, YEZARS evaluated numerous documents.

_ References reviewed, which are summarized in Table 2, prov1ded

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 completed by Harry{Fe]dman 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 surficia] geologic conditions, the presence or
absence of subsurface waste, and to determine depth to the water
table, Y YE2ARS excavated nine test pits on the Riley property. Test
pit locations 1 - 9 are shown on Figure 2. Table 3 summarizes data
obta1ned during the excavat1on of test pits. A1l test pits were
excavated on August 23 by Arthur Pyburn & Sons Inc., General Con-
tractors, under the superv151on of YE2ARS geologist. No soil samples
were collected for chemical analysis during test pit eicavation. {

.. - -

=,
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TABLE 2

REPORTS REVIEWED FOR
HYDROGEOLOGIC INVESTIGATION OF
JOHN J. RILEY TANNING COMPANY SITE

Ecology and Env1ronment Inc., May 6, 1981. Interim Report on the
Geology and Groundwater of North and East Woburn, Massachusetts
EPA FIT Project.

Ecology and Enuironment Inc;, April 3, 1981. Interim Report on the
Geology and Groundwater of North and Ezst Woburn, Massachusetts.
EPA, FIT Project.

Cook, D. K., 20 November - 17 December 1980. Site Inspect1on Reports
for Severence Truck1ng,Company, Inc., AberJona Auto Parts, John J.
R11ey Company, Whitney Barrel Compa;yl_Atlant1c Gelatin and Independant
Tallow Company. EPA FIT Project.

U. S. Geologic Survey,, 1979 Photo Reuisions; 1°25000 Topographic
Sheets for the Boston North Wilmington, Read1ng, and Lexington,
Massachusetts Quadrang]es.

Delaney, F. D., and Gay, F. B. Hydrogeo]ogg>and Water Resources of
the Coastal Dra1nage Basins of Northeastern Massachusetts from Cast]e
Neck River, Ipswich to Mystic River, Boston. U. G. Geologic Survey
Hydrologic Investigation Atlas No. 589 (1980).

Ecology and Env1ronment Inc., October 13, 1981; Report on the
Groundwater Contam1nat1on by Trichlorethylene, East Woburn, Massachusetts.
Interim Report. EPA FIT Project.
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~ TABLE 3

DATA OBTAINED DURING EXCAVATION OF TEST PITS
AUGUST 23, 1983

(LOCATIONS OF TEST PITS ILLUSTRATED IN FIGURE 2)

TEST PIT NO. LOCATION STRATIGRAPHY
1 : North end of Site, 0-2' topsoil .
South of Chain 2-9' gravel,large boulders
Length Fence, : 9'11" fine grey silt, sand,
NW Edge of Drumlin with gravel :
- 11° compact silt and sand

11'3" bottom of excavation

COMMENTS

Hole wés dry.

2 , Approximately 100’ 0-1' topsoil .
East of Wildwood, 1-2* brown-beige fine sand
At Northern End of 2-4' coarse sand, gravel
Site 4-6' gravel and boulders
‘ 6-9' grey silt, sand, some
cobbles _
9-11' clean grey-brown medium
sand

11'8"  grey sand, cobbles (till)
(bottom of excavation)

Hole was dry.

3 Approximately 200’ 0-4' brown, medium sand
Southeast of TP#2 : 4-7' medium sand mixed
with black peat-like
sludge
7-9' wet.sludge, some
gravel,

10'7" bottom of excaiation

Area was .identified
as an abandoned sand
and gravel pit, which
was used for tannery
waste disposal. Water
at 9'7". '



v-2

DATA OBTAINED DURING EXCAVATION OF TEST PITS

(LOCATIONS OF TEST PITS ILLUSTRATED IN FIGURE 2)

TABLE 3 continued

AUGUST 23, 1983

STRATIGRAPHY

:COMMENTS

TEST PIT NO. LOCATION

4 Excavated Area 0-3' topsoil, sand, gravel
Approximately 3-7' black sludge . _
150' East of 7-8 1/2" gravel, sharp stones, Water at 5 feet.
Wildwood Street mixed with sludge

8 1/2" refusal

5 Stream Bed. 0-3 1/2' loam, topsoil Stream bed is dry.'
North of 3 1/2-4' sandy loam Area -is being used
Storage Area 4' refusal, very large as a vegetable

boulders garden.
6 Northern Edge 0-10 172" misc. fill.

of Hide Storage
Area

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.

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 . COMMENTS
' 7 : North of Power ~ 0-2' orange-brown sand Hole is dry.
‘ ' Plant_adjacent 2-9'4" very large cobbles B .
: to Paved Area and boulders in Difficult to excavate,
4 fine sand
% 8 East of Bag house 0-6'6" very large cobbles,
f : and boulder in fine ~ Hole is dry.
sand :
~ 9 East of Catch 0-7' clean sand with -
o Basin, Southwest coarse gravel, Hole is dry.
of PW#1. large cobbles




2.3 Installation of Monitoring Wells

Although . hydrolog1c data is available for land located east of the
Riley property and west of the Aberjona River, no hydro]oglc data has
been developed for the site to date. In order to determine the -
direction of groandwater flow, depth to bedrock, subsurface geologic
conditions, and proQide groundwater quality monitoring locations,
YE2AR5 installed six mon1tor1ng wells on the John J. Riley property.
Mon1tor1ng well locations are identified in Figure 2. Wells were
installed between September 12 and October 17, 1983 by Geo-Metrics,
Inc. under the supervision of YE2ARS geologist.

A11 wells were constructed with a 2" nominal 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 1nsta11at10n. 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
installation of B-1 and B-2 with an HNU Systems Organic Vapor Ana]yzer

(OVA).- No significant concentrations (greater than 20 ppm) of volatile

organic vapors were detected during the installation of these wells.

2.4 Topograph1c Survey of Locations of Mon1tor1ng Wells, Test Pits
and Other Locations

In order to construct an accurate groundwater contour map and bedrock
elevation map of the site, YEZARS contracted Dana Perkins Associates
of Reading, Massachusetts to survey elevat1ons and d1stances between
selected monitoring wells, test pits and other features.

2-6
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Approx1mate1y 20 poxnts were surveyed and p1otted on an over]ay to the
topograph1c base map “of ‘the site. Surveyed e]evatlons are identified
in Figure 2. A descr1pt10n of the work completed by Dana Perkins

" Associates at’the John J. Riley Tannery is presentec in Appendix D.

Although elevations and distances between test pits, monitoring wells
and other features are accurate many of the features dep1cted in
Figures 1 and 2 (such as the 1ocat1on of Wildwood avenue) are approxi-
mate and based on property maps obta1ned at the City of Noburn

Eng1neer1ng Department.

'2.5 Measurement 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
SoilTest Automatic Water Level indicator on both October 11 and 12, 1983.
Water level measurements which were taken on October 11, 1983 were
taken approx1mate1y five hours after PW#2 was shut down. water level
measurements taken on October 12, 1983 were taken while PN#} was
pumping.at a typ1ca1 rate (averag1ng 400 000 gallons per day). A
water level measurement from B-6b was collected on October 23, 1983.
with an Interface Probe manufactured by il Recovery Systems, also
during normal 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 e]eVations recorded for all monitoring

points.

2.6 Groundwater Sampling

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 PN#Z,-are pre-
sent in groundwater at the Riley site. YE2ARS collected groundwater
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1ABLE 4

SUMMARY OF WATER LEVEL MEASUREMENTS
FROM
MONITORING WELLS AND OTHER LOCATIONS

Depth to Grouncwater

Well Location  Ground. Surface — Groundwater
Elevation {NGVD) 10/11/83 10/12/83 10/23/83 8/23/83 Elevation (NGVD
[} iy 1] 1 + 11}
B-1 | 69.6 , 752 10 5/8 25' 10 5/8 43,77
B-2 : 79.1 29" 11" 29" g" 49.44
B-3¢ = 90.8 37' 2 172" 37' 2 1/2" 53.6
B-4 86.7 18' 7 3/4" 18' 7 3/4" | 68.06
B-5 73.6 3' 9 i/2n 3' 10" | 69.7
N Bgb | 9ot | | 40" 7" o 49.52
© , _ _ : .
PW#1 , 55.4 11.49 11,91 43.49
(From top of (From top of. (From top of.
Well House) Well House) Well House)
Test Pit #3 781 - | / gr7v 68.42
1

Ground Surface Elevation Approximéte



samples at B- 1, B-2, B-4, B-5, and PW#1 for chemical ana]ys1s. Prior
to samp11ng each well YE2ARS ca1cu1ated the approx1mate volume of
water present in each well co]umn and bailed the equ1va1ent 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#l
was pumped for five minntee (unti1_c1ear).

_ Samp]es were collected in 40 ml vials with septum and delivered to
Cambridge Ana]yt1ca] Assoc1ates in watertown, Massachusetts for
chlorlnatedvo]at11eorgan1cana]ys1s. For amore complete description of
sampling procedures utilized and Cambridge Analytical Associates (CAA)
report on the sample ana]ys1s, see Appendix E. Table 5 summarizes
the results of the analys1s of water collected on the Riley site.

3;0 EQaluation of Results

3.1 Geology

0bservat1ons made dur1ng the excavat1on of test pits and the installa-
tion of mon1tor1ng wells indicate that unconsolidated g]ac1a1 deposits
between 10 and 60 feet thick, mantle a crysta111ne bedrock surface at
the Riley site. Glacial deposits consist of a ]ayer of poorly sorted
coarse sand, grave] cobbles and boulders with very little silt

ranging between 8 feet thick at Well B-5 and 34 feet at B-1, overly1ng

a sequence of more. uniform sand and grave] in some instances exhibiting
clay and silt varves with some occasional bou]ders.

As descr1bed in Section 2, tannery sludge has been mixed with soil and
landfilled at the northwest portlon of “the site. A black, sludge
resemb11ng peat with occasional r1praf and hair was observed durlng
the excavation of test pits 2, 3, 4, and 6. Samples collected during
the installation of Wells B-4 and B- Salso1nc1udesometannerysludge1n
samp]es 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 SAMPLES
COLLECTED FROM WELLS ON JOHN J. RILEY TANNING COMPANY SITE
WOBURN, MASSACHUSETTS3
OCTOBER 12, 1983

1

concentration ug/1 (ppb)2

Pl Bl B2 B-
trans, 1,2-dichloroethene A4 . ND .7 ND
chloroform ‘ ND ND ND 1.7
trichloroethene .4 ND ND ND
chlorobenzene - . ND- ND .7 - 20 -

1 EPA Method 601.- Methods for 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 Cambr1dge Ana]yt1ca1 Assoc1ates, Watertown,
Massachusetts.
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Depth to bedrock nanges from 62.6 feet ab‘o{/e the NGVD.at WellB-5 to approxi-
mately 10 feet above MGVD at PW#l. A contour diégrem of the bedrock
surface underlying the Riley site (Figure 4) suggests that the study
area is located within a shallow buried glaciel stream Qa]]ey which
discharged to the east. -

3.2 Hydrology

Soil samples\collected dﬁring 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.

Surficia] sediments consisting of poorly sorted coarse sand, graQel

and boulder material which overly most of the site can be expected to
exhibit permeab111t1es rang1ng between 104 and 102 ft3/f2/day (ft/day)
(USDI, 1981). This material was observed to be well drained in areas
not used for sludge disposal. The more uniform sand and granels
observed at depth and in contact with bedrock were found tobe saturated
throughout the site, but appear to be more compact and slightly less .
permeéb]e than the oier|y1ng sediments. Some compact silt and clay
lenses, observed in samples of the uniform sand and grave] taken

at B-3c, suggest that Tow to moderately permeable soils are preent

at depth on the Riley site.

Finally, sand and gravels mixed with tannery siudge were found to be
generally saturated. Although no permeability tests were conducted
during this 1nvest1gat1on, permeabilities of the tannery sludge refuse
are expected to be similar to naturaily occur1ng peat and organ1c
matter (10'2 1;010"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 e]enation measurements are summarized in
Table 4. Groundwater contour elevations indicate that groundwater
flow direction is generally west to east across the site under typical

3-4



‘pqulng COn_ltJDnS. The direction of local groundwater flow will,

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

For example, the bedrock surface contour mab (Figure 4) shows a slight
trough which slopes from B-4 towards B-2. Groundwater migrating along
the bedrock surface may be expected to travel from B~4 in the direction
of B-2. S1m11ar1y, sha]]ow groundwater may be expected to flow
radially away from the drumlin identified in Figure 1..

Add1t1ona]1y, drawdown data prev1ously collected by Riley personne]
indicate that the total drawdown at PW#1 when pump1ng PW#2 at a rate
of 530/ga1 lons/minute is approx1mate'ly1 172 feet over a 24 hour period, indi-
| cat1ng that flow conditions at PW#1 are 1nf1uenced by pumping at PW#2
(Hanley, 1983). It is not known if flow at other mon1tor1ng wells
installed by YE2ARS are influenced by pumping at PN#Z Groundwater
contour e]evat1ons ‘which were measured under typlcal pump1ng 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

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

Trichloroethene (tr1ch1oroethy1ene), trans 1,2 d1chloroethene

(1,2 trans d1ch1oroethy]ene) and chloroform, contam1nants which are
present in PW#2 (See Table 1 ),-were identified in samples collected -
by YEZ2ARS at the Riley site. In addltlon, chlorobenzene was detected
in two wells on the R11ey property, but has not been found in ground-
water sampled at Pw#2 : ' : o
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Two contamlnants detected 1n 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 '
‘upgradient on-sitemonitoring well, B-é, but is not present in water sampled
" from wells upgradient of B-2, uggesting that the Riley property is
the probable source of that contam1nat1on at PW#1. Tr1chloroethene,
which 1s a maJor contam1nant at PW#2 is also present in trace quanti-
ties (0 4 ppb) at PW#l. The absence of trichloroethene 1n all other:
wells sampled on the Riley property suggest however, that the source
of that contam1nant is not the Riley property. Hlstor1cal pumping of
PW#1, or pumping during sampl1ng may have induced contaminants from
the vicinity of PW#2 towards PWAL.

Chlorobenzene was detected in groundwater samples collected from B-4
and B-2. Chlorobenzene has been detected h1stor1cally in PW#1 in
trace quantities (less than 10 ppb) (Table 1 ). Groundwater flow
d1rect1ons and sampl1ng data indicate that the Riley property or an
upgrad1ent area northwest of B-4 is the source of chlorobenzene
detected in B-4, B-2 and Pw#l. Historical sampl1ng data shows that
Pw#z has not been contam1nated w1th chlorobenzene, which may 1nd1cate
that groundwater quality at PW#2 may ot be affected by groundwater
qual1ty at PW#1 under typlcal pumping cond1t1ons.

The volatile organic compound.chloroform was;detected in the twc most
upgradientuwells at the Riley site, B-4 and B- 5 in concentrations less
than 2 ppb Chloroform was not detected 1n any of the downgradient
wells located on site (B-1, B-2 and PW#1). Although chloroform has
~ been detected in trace quantttles at. PW#?2 (2.8 - 3.7 ppb), the absence
of the compound in wells located downgradlent of B-4 and B-5 suggest
that the Riley site is not the source of chloroform detected.at PW#2.

Groundwater flow at the Riley site under normal pumping conditions has
been shown to flow west to east Water leuel measurements taken at |
PW#1 during pumping and nonpumping conditions indicate that PN#l is
“within the pumping of 1nfluence of FW#2. Chlorinated volatile
organic compounds present at PW#l could, therefore, contribute to the
contamination at PW#2 urider pumping conditions. Levens of trichloro-
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ethene and trans 1,2 dichloroethene detected at PW-1 are however
s1gn1f1cant1y 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 downgrad1ent well on the Riley site and most
proxlmate to PW#2.

The absence of s1gn1f1cant concentrations of any of the compounds con-
tam1nat1ng PW#2 1ngroundwaterfrmnPw#lorfﬁomanyotherwellontheR1ley
site indicates that theRiley 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' and 60"
thick over1y1ng a crysta111ne bedrock surface which slopes from
the west to the east Landfilling of tannery waste has occurred
on portions of the s1te north of the semi-paved storage area,
and northeast of the catch bas1n, along a slope southwest of PW#1.

2. Estt1ng data indicates that groundwater flow at PW#l is influenced
by pumping at PW#2. Contam1nants 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 eleuations under typical pumping conditions of PW#2
do not indicate that groundwater upgradient of PW#1
is influenced toward Pw#Z;_ Flow directionAappears to be west
to east over the entirety of the study area.

3. Chlorinated volatile organic compounds were detected in
mon1tor1ng wells installed by YE2ARS on the Riley site. B-1 which
is located southwest of PW#1 was found to be free of ch]or1nated
volatile organic contamination. PW#l, B-2, B-4 and B-5 conta1ned
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 contamlnants present on the Riley site would be
detected at PW#1, and probab]y Wells B-1 or B-2 prior to enter1ng the
1nf1uence of pumping well PW#2.

Only two substances were identified in Pw#l both of which are present
in PW#2; Trichloroethene (tr1ch10roethy1ene) and trans 1,2 dichloroethene
(trans 1,2 dlchloroethylene) were present in concentrat1onsof‘1essthan

1 ppb. Concentrations of these contaminants in PW#1 are s1gn1f1cant1y
less than those detected in PW#2, suggesting that groundwater contamina-
, tion at the Riley s1te is not contributing s1gn1f1cant1y to the con-
tamination of PW#2.

In add1t1on on]y one of these substances, trans 1,2 dichloroethene was
shown to be present at mon1tor1ng locations other than PW#1. It is
poss1b1e, therefore, that a portion of the contaminants present at PW#1
-are due to contamination downgradient of the well, wh1ch may be
influenced toward PW#1 dur1ng pump1ng of that well pr1or to 5amp1e
collection. '
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APPENDIX A

"Chemical Ana1ysis of Effluent from
John J. Riley Tanning Company Inc.

to

City of Woburn Sewer Systiem
May 2, 1979

And

Report of Analysis for
EP Toxicity Test of
Landfilled Tannery Waste
. from 4
John J. Riley Tanning Company Inc.
July 15, 1983

- e m o~ A -



‘Analysis of Effluent Parameters
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JOUN J. RILEY CO., WOBURN, MA.
Sampling Date: May 2, 1979

Effluent Temperature: 22°C

EFFLUENT PARAMETERS (mg/1l)

Proporfion of

1 Total Daily Flow B
Time R . pH  BOD , COoD Greasc
4 ALM. 5,18 | 12.7 1,710 15,600 1,400
s " 9,82 12.7 2,100 6,200 11,000
6 _ 6.73 . 11:8 1,920, 5,100 2,200
7 710,96 0 11.7 1,410 3,800 9,100
8 11.02-. . .~ =~ 12.5 2,310 7,000 0,300
9 8.77 . - 10.5- 3,930 4,600 7,100
10 10.7% .. 11.0 2,20 6,000 1,900
11 7.06. . - - o 12.1 2,370 5,500 1,100
12 - 5.71 T 12.1 3,000 0,600 1,700
1 P.M. 5.39 9.4 1,650 3,200 o,20U
2 9.13 7.2 2,340 5,000 2,000
3 4.55 6.8 2,310 4,900 2,200
4 295 - 6.2 1,890 4,100 1,400
5 6.50 6.8 2,130 4,000 2,400
6 0.40" = Te@7 1990 2,000 1,400
7 107 ) 4.8 1,410 3,800 1,800
8 0.01 6.3 390 800 2,100
9 -0.01" ' - JRT 630 - a0 500 2,400
10 COr0s01 6.7 240 0 - 800 2,100
11 0.0 6.9 150 800 1,800
12 0.0 7.0 270 600 1,400
1 AM. 0.0 7.1 270 800 1,000
2 ‘ 0.0 - 7.1 270 1,200 1,000
3 0.0 7.1 240 900 1,000
100%
Flow Weighted
Average Values (mg/1) 10.8 2,290 5,800 4,500
(1b/1000 1b . _
of hide) 10.8 70 177 137
Industrx (15/1000 1b. ~
Average of hide) 9Ss 260 19

lindicates hour that sampling hegan. Samples collected on the hour
and every 15 minutes thereafter.

thkgn from the Development Document for the Leather Tanning and
Finishine Industry. EPA-440 (1-74-016-9) March, 1974.
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EFFLUENT PARAMETERS CONTINUED (mg/1)
‘May 2, 1979
| | TOTAL

Time -~ TS - TS§S -~ Sulfide - - Tr — _Pb Td - .
4 A.M. 21,500 12,800 520 - 12 0.0 0.0l .

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 "
9 6,800 3,100 100 97 0.0 0.00 o
10 9,200 3,500 140 103 0.0  0.00 %
11 9,000 3,000 200 36 0.0  0.00 -
12 12,100 3,000 300 25 0.0 0.00 g
1 P.M. 7,200 2,000 80 49 0.0 0.00 >

2 14,400 2,700 60 24 0.0 0.00 Bee

3 2,100 2,700 60 4 0.0 0.00 £
4 18,500 1,400 60 27 0.0 0.00 ¢
5 12,100 1,800 60 40 0.0 0.00 P
6 7,900 2,000 .20 32 0.0 0.00 4o
7 5,700 700 60 17 0.0 0.00 &,
8 12,500 500 20 12 0.0 0.00 S
9 | 2,600 200 100 6 0.0  0.00 L
10 2,000 200 60 5 0.0 0.00 e
11 1,900 200 60 4 0.0 0.00 g
12 . 1,800 200 60 3 0.0 0.00 ta
1 AM. 2,000 200 L 40 3 0.0 0.00 ke
2 | 2,000 300 40 3 0.0  0.00 | Ko
3 2,100 300 60 2 0.0 0.02 g?‘
(mg/1) 10,400 3,600 160 69 0.0 «0.0} A
Wt
(1b/1000 o
1b of ;A:'
hide) 317 110 3 2 &
noow 525 140 8.5 4.3 b
£
e,
- fi
w‘f
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cob

BOD

TS

TSS

TDS
Chlorides
Sulfides
Grease
Cr Total
Cr(vl)
Pb

cd

CHEMICAL ANALYSES

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

24-Hour Composite Samples

Effluent Parameters mg/l

Sampling-
. Dates
3/5-3/6/8\

5913
2240
10516
1835
8681
2169
182
2498
24.5
0
0.3
0

A13

Sampling
Dates
3/11-3/12/81

5022
1017
10840
2340
8500
3179
200
1371
41.0
0
1.3
0

[
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. #  5-Day COD .Solids fide Grease ides ~Chrom. Lead mium Solids’ e ro¢
- mig/1 g/l -mg/V ~mg/V - mg/1  mg/l - mg/l.  mg/l  mg/l mg/l AL
LAM - 05126 1320 2080 440 0.8 1o 610 §.0. 0.6 0.13 2560 .69
SAM 05127 2760 7170 1020 18.4 60 800 0.8 - 0.8 0.17 10,060 7.43
6AM 05128 1920 6336 ~ 900 - 15.2 - 70 750 - 1.3 0.2 0.7 7660 2.6§
JAM 05129 25207 5423 1620 152 ~ 590 3270 . 334 p.1, 0.16 13,770 204
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SR A fad 1915 3867 16T 10,3 820 305 13
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=
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1. INTRODUCTION

This report summarizes résults of chemical analyses performed on samples
received by CAA on July 15, 1983. Analytical methods employed for these
analyses are described in Section 2 and results are presented in 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_summariied 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 metals according to methods of EPA (1979).

3. RESULTS

Results of analyses are presented in Table 2.



Tab]e 1 R _.;. L PR ERE RN
__SUMMARY OF ANALYTICAL METHODS

ST

Constituent Méthod Reference Method Description

Extraction . EPA 1980 (1) . EP Test

Metals- - - . A . - e

| -Asa'" __._1.3” ﬁethodléoéléu(Z)““w'v Graphite-furnace atomic absorbtion
-Ba - -~ Method 208.1 (2) " . 7 .Flame atomic absorption
cd  Metnod 213.1 (2)  Flame atomic absorption
-ch"(tdfdl)t:" Method 218:1 123.V>$3‘ Flame atomic ébsorption
-Cr Method D1687-80 (3) Colorimetric; diphenyl carbizide

(hexavalent) !

-Pb Method 239.2 (2) Graphite furnace atomic absorption
-Hg Method 245.1 (2) Cold-vapor atomic absorption
-Se Method 270.2 (2) Graphite furnace atomic absorption
-Ag Method 272.1 (2) | Flame atomic absorption

Cyanide Method 335.2 (2) Distillation; colorimetric

Sul fide Method 376.1 (2) Titrimetric

(1) uU.S. EPA. 1980. Hazardous Waste and Consolidated Permit Regulations -
Appendix Il - EP Toxicity Test Procedure. Federal Register 45(98):
3312/-33128.

(2) U.S. EPA, 1979. Methods for Chemical Analysis of Water and Waste. EPA
600/4-79-020. EPA/EMSL, Cincinnati, Ohio.

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




Table 2

RESULTS OF CHEMICAL ANALYSES

Maximum Client 1ID: 0 N ' B
Contamination S :
Constituent Level CAA ID: . 8305791 8305792 8305793
METALS (ppm)
As 5.0 <o <0.005 <0.005;  <0.005° <0.005
Ba 100 <0 «©.1; - <0.° <.l
cd | 1.0 . <0.005 0.008; <0.005° <0.005
Cr (total) - 5.0 035 <0.1; <0.1? | 0.27
Cr (hexavalent) - 5.0 ' _ 0.17 <0.1 - <0.1
Pb | 5.0 . 0410 0.1; o 1.2
Hg | | 0.2 . <0.0002 <0.0002; <0.0002° <0.0002
Se | 1.0 ~ <0.005 <0.005; <0.005° <0.005
Ag | 5.0 » | . <0.01 <0.01;  <0.01% <0.01
Cyanide (ppm, wet weight) -- : 0.66 : 6.5 | ‘ --
Sulfide (ppm, wet weight) -- | <5 <5 --

buplicate analyses performed.
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QUALITY CONTROL "DATA

SPIKE RECOVERIES AND CHECK STANDARDS

Concentration (ppm)

_ Theoretical

e e Observed Recovery
Constituent Client 1D CAA ID Value Value (%)
As 0 .. 8305791 0.100 0.114 114

N __ ... .. . 8305792 __0.100 .. .. 0.081 81
B 8305793 0.100 N 0.10} 103
Ba 0 8305791 1.00 1.13 113
' —....N_ . .8305792 .  .1.00 . _ . 1,08 .. 108
B 8305793  1.00 1.08 108
© Cd 0 8305751 . 04100 0.096 96
i N .. ....8305792._ .. 0.100 _ . 0.098 98
B 8305793 0.100 0.099 99
Cr 0 8305791 1.79 1.61 90
(total) . . _.N.. e . 8305792 _.._.0.50 0.46 92
B 8305793 - 1.64 1.51 92
Cr B - 8305793 0.250 0.267 107
(hexavalent)
Pb 0 8305791 2.50 2.44 98
N 8305792 2.50 2.48 99
B 8305793 2.50 2.54 102
Hg 0 8305791 0.100 ug 0.106 ug 106
N 8305792 0.100 ug 0.102 ug 102
B 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
B 8305793 0.500 0.503 101
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a. QUALITY ASSURANCE DOCUMENTATION

4.1 Quality Control Data

Quality control data associated with these analyses are summarized in
Table 3. These results consist of recoveries of spikes from analyte
solutions.

4.2 Certification

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

Director, Inorganic Mﬂ %M

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, DRILL
AND
©_ INSTALLATION OF MONITORING WELLS
7 WOBURN, MASSACHUSETTS
JOHN J. RILEY COMPANY INCORPORATED
228 SALEM STREET

ING

Section 1 - General

Yankee Environmental Engineering and Research SerVices, Inc.
(hereafter, YEZARS),>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 approximéte]y six monitoringwells 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 Street.
The location of the John J. Riley Company Inc. tannery js 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.




Data developed during YEZARS investigation will be used to deter-
mine the d1rect1on of groundwater flow on the John J. Riley Tannery
S1te and assess groundwater quality. The approximate location of the
proposed wells and bor1ngs are indicated on the attached map. The
precise locations of the we11s and borings will be determlned by YE2ARS
personnel prior to_the commencement of drilling. A1l boring and well
1ocations will be reuiewed by the site owner to insure that underground
,ut111t1es w111 not be encountered durlng dr1111ng It 1s ant1c1pated
that all we]l “and bor1ng locat1ons w111 be access1b1e for a truck-
mounted dr1]11ng rig.

Existing site data has been reviewed to determine if any potentially
hazardous substances. have been dlsposed of on the S1te._ In addition,
nine test p1ts were excavated to assess subsurface geolog1c cond1t1ons
and the presence of tannery wastes

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.
YEZARS anticipates that volatile organic contaminant levels in ground-
water or soil, if encountered, will not be sfgnificant.

As a precautionary measure, howeuer, YE2ARS personnel will monitor
soil and ambient air during borehole advancement for volatile organic
compounds and will inform the subcontractor if respiratory protection
is required, |




Questions ‘with respect to the technical work and contratt procedures
shou]d be directed to the attention of YEZARS techn1ca1 manager,
M. Margret Hanley.

- Section 3 - Site Geology

USGS. data and existing boring logs indicate that the study area
is characterized by 15 to 50 feet of silt, sand, some gravel, and
boulders over1y1ng crysta1]1ne bedrock. - Portions of the study area
have been developed and some resultant fill or r1p-rap may. be
encountered during drilling.  Anticipated depths to groundwater
vary from 10 to 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.

A1l 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 (0D). Unless
otherwise specified by YE2ARS, drilling will be carried to refusal.
For the purposes of this 1nQestigation, refusal will be defined as
the dri#ing resistance of 2 inches or less per 100 blows for a
140-pound hammer falling 30 inches. In addition, 2-5 feet of bedrock
coring may be done to insure that refusal is at the bedrock surface.



_ The subcontractor w1]1 obtaln representatlve samples of so1l at
the beg1nn1ng of every change of stratum and at intervals of 5 feet.
Samp]es will be representatlve of the. mater1a1 encountered and will
be co]lected with a 2-inch 0D sample spoon with a 140 pound weight free-
falling 30 inches. The driving resistance w1]] be recorded for each
6-inch increment sampled_With_the split-spoon.

If requested by YEZARS personnel, the sp]it-spoon sampler will be
cleaned by the subconiractor before each sample is taken. The
cleaning process will consist of rinsing the split-spoon sampler with
clean wash water. YE2ARS personnel may requ1re that sampling equip-
ment be decontaminated with methanol in addition to clean wash water
A11 cleaning material will be provided by the subcontractor.

Represenfative 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 criginal 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 labelled. One sample jar of rock fragments perwell willbe
collected by the subcontractor, '

In general, all drilling coring and sampling operations will con-
form to American Society for Testing and Materials (ASTM) standards
unless otherwise designated.
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4.2 Monitoring 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 YEZARS. 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 arand the circum-
ference of the pipe. -Threaded PVC bottom plugs will be used for each
well installation.

4.3 Backfilling
If bedrock is cored, open boreholes inbedrock 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. '

A1l 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 sealof bentonite pellets or slurry as determined
necessary by YEZARS will be placed aboﬁe 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.




4.4 Ne]]ISecurity

"To provide well security, a 3 or 4=inch nominal diameter steel
casing 5 feet in length will be placed around the PVC césing 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 pronided by the subcontractor.

4.5 Mell DeQe]opment/Cgmp]etion

Upon comp]et1on of the monitoring well installation, the well is
to be deve]oped by flushlng with clean water from the bottom of the
well until the fluid runs clear. YE2ARS will determine when the
well is properly deve]oped. The monitoring well must pass a l-inch
stainless steel bailer. ‘

4.6 Regokts

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

a. Location

b. Start and completion dates

¢. 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



Section 5 - Clean-Up

At YEZARS.desc}etion,:thé driller may be reqdired to clean drilling
equipment (split-spoon, auger, etc.) with a pressurized steam cleaner
and detergent or methano} before procéeding'to the next well. The sub-
contractor shali collect éOntamﬁnated solvents, wash water, and related
materials in 55 gallon drdms to be provided by the site owner.

Prior to tﬁé mobilization of the drill rig oh'site, the rig and all
associated equipment shall be thoroughly cleaned to remove all oil,
grease, mud, tar, etc. ThiS'¢1edhfng'pr0cess will consist of 1) high
pressure hot water claning of the drilling equipment 2) rinsing the
equipment with methanol and 3) é'high pressure hot-water final rinse.
Thé subcontréqtor must provide all equipment necessary for this cleaning
process which may include clean water, methanol and a mobile hot water,
high-pressure washer.

" Unless otherwise specified by YE2ARS technical manager, all
sampling equipment must be cleaned between samples with clean water
rinse in order to minimize contamination. 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

A1l 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.




o Dur1ng boreho]e advancement YEZARS w111 mon1tor ambient air

and split- spoon samp]es for volat11e organ1c compounds YEZARS will
1nform the dr1111ng subcontractor if resp1ratory protection (i.e.
NIOSH approved a1r-pur1fy1ng resp1ratory face mask with protection
1evels up to 1000 ppm total volat11e organ1cs\ is required.

If YE2ARS determines that organic vapor concentrations in ambient
air exceed ]eve]s_abore tne_design specifications_of the air purifying
repiratory equ{pment used by'the'SchontraCtor, 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 prirate utilities in advance of the drilling program. Ouring
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 possible
to its original condition. |




Should boulders or other obstructions be encountered, the sub-
contractor will attempt 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, togethek with complete sets of soil and rock samples, will be
de]iQered 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. YEZARS reserves the right to Qary the quantities
or delete items in their entirety, and the Subcontractor will not
be entitled to any extra bayment due to such amended quantities or
deleted items. It must be stated, howeQer, that at this time eQery
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.
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A letter accompanying the Fixed Price Quotation Sheet and Service
Agreement will-also include: - -

a. An estimate of the number of days required to 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.

'»TheServngAgreementquotét%onitémswjilinchdeal]serQices,1abor,
equipment,tfanqurtation,materia1;andsupp1iésneededtocomp1etéthe
work . Payment of these items will be proQided in the compensation
for drilling and well installation and will a]soﬁinc]udg“obtaining,

packaging, marking, and submitting soil sampleéfaﬁdArecqfding and

~ submitting data jncidental'to‘ga;h 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 therefrom will be made. No payment will be_made
for drilled holes abandoned without authorization of YEZARS, for
dril]ing_ho\es for which satisfactory samples and data are not
‘submitted, or for wells which do not allow passage of a 1 inchdiameter
bailer.

Prior to the start of field operations, the subcontractor will
designate his foremanor representative who will be the only
individual authorized to discuss work schedules and related matters
with YE2ARS personnel.

Information gathered during this inQestigation js confidential
and will not be discussed with any jndividual other than YE?ARS
technical manager, M. Margret Hanley.

10
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Item 1.,

Section 9 - Quotation Items

Mobilization:and Demobi]iétion"

This item will carfy all charges incidental to equipment
set-up and removal, in order that the charges need not be

" 'distributed among the more variable items of the contract.

Item 2.

This 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. A1l material or equipment furnished under this item
will vemain the property of the subcontractor and will be
maintained, cared for, and disposed of by him.

Item 3.

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.

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 éccepted hole between the around
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.




" Item 4. _Bedrock Coring_énd’Samp1ih§;_

This item will be paid for at the respective contract unit
prices per linear foot of bedrock coring. Coring methods
will be determined by YE2ARS technical manager in the field.

-~This»item:w111-a]so;inc]ude‘the collection of one representa=
tiQe sample of rock/per well by the subcontractor.

Item 5 and 6. 'Moﬁitdfing_well"Casing_and Screen

This item will be paid at the'rééﬁéctiQe unit prices per
Tinear foot fgr installed material only of the type as
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 De@elgpment

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 developed until deemed acceptable by YE2ARS.

12




APPENDIX C

Well Logs of Monitoring Wells
Installed Under the Supervision of YE2ARS,
September - October 1983

at the

John J. Riley Tanning Compény;
228 Salem Street
Woburn, Massachusetts

and

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

Inc;
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mtestanr_912-83 0 GEO-METRICS, INC. sneer 1 @ 2
ATEFNISH  9-15-83 SUBSURFACE EXPLORATIONS . PROJ. NO
OCATION 4s8s
VEIGHT OF HAMMER 140 300 LONG POND ROAD, LocAT WObum’ Mdb
o P.O. BOX 288 LINE & STA
{EIGHT OF FALL B 24" . DANVILLE, NH 03819
S IR —] . . OFFSET
GAROUND WATER OBSERVATION -
DATE TIME DEPTH CLIENT GROUND ELEVATION
10-12 AM 25'10" .
- - —  |Yankee Environmental Eng. andjHoLeno. 1 .
R — ———{Research Services » INnc. ,m'NG smm‘a‘cou BARRS
AMPLER 0D v o1 3/8" tvee Pipe S Hy core
i _ - " .
YPE OF RIG CME 45 sioe 037/8 13/8" 2 a/8
. = '
.;? Sample T!’;')e B(Z:?\“ésa’r’neczler ' Moist. g.:g:\"e, Field ldonaiﬁcali':nois* asinad
] Depths | Sampl F::én 612 1;-018 8.2 v — o | P
Gs
-6 | ss{ B 9l To[10 |D | | 1124
- - .Brown medium to .coarse sand and
9-11] ss[ 1826 [ I5{1% |D , ' 2 124
0 gravel, with cobbles and boulde
- - . -
T14-161 ss132 120 32 LT D--, 1 “ o T | 3 124
18-20] ss]30 121 ] 25[40 |D
L 124
0
51 24 24
] _2 - Iy . .
21-20] ss]16 1301 J0J0L u Gray silt and sand some gravel 2
with occasional boulders
5 22 6 24
29-31 S . .
© 2-3 soiey 129 J7 % Jw Gray-brow fine silty sand and
gravel occasional boulders-
34
- . .
1-36] ssi12 1201 23120 |w Brown medium sand becoming gray-|-& 24
| B brown medium sand
\
w9 -L1T ss16 28] 36 [38 (W B |24
Proportions used trace = 0-10%, little = 10-20%, some = 20-35%. and  35.50".. . TOTAL FOOTAGE
Oritler If- Knox SAMPLE TYPE CONESIONLESS DENSITY  COMESIVE CONSISTENCY  tonngomg 8 S5, 5°
Heiper Ko Knox C = Coed W = Washed 0 4 very loose 0- 2 vory soh
— §S - Spht Spoon 4-10 loose 2 4s0n Rock Corng
Sod Engineer UP = Undisturbed Piston 10-30 compact 4 8 medwm Howe No 1
Dbl Insgeector TP = Test Pit 30-50 dense \2“:1::’1 N
L 00O e e o
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?t‘_le__:s‘rAnr 9-12-8 3

- GEO-METRICS, INC. SHEET 2 o 2
ATEFINISH  §-15-87 SUBSURFACE EXPLORATIONS PROJ. NO
T 1 | LOCATION |
JEIGHT OF HAMMER 10 0 LONG POND ROAD Woburn, Magg, .
T P.O. BOX 268 LINE & STA
FIGHT OF FALL e DANVILLE, NH 03819
e - F
GROUND WATER OBSERVATION OFFSET

DATE TIME

DEPTH

' CLIENT

GROUND ELEVATION
10-12 AM 25*'10" .
“““““ ~ |Yankee Environmental Eng. and|Hoieno. 1
: S— — Research S . ] CASING SAMPLER CORE BARRIA
AMPLER 0D 2" o1 3/8" ervices, Inc tvee Plpe SO Hy g%[e
YPE OF RIG CME 45 suosuomia 1378~ 2 1/~
e Blows Per 6" rofi ) Semem
"? Sample T;;:e On Ssar:pler Moist (:Phg:\lee Field Identification Of Soils
A Deptha | Sampiq—C8 FELRTED | B A remerks o | Po-
See pa 1
b2 e page i
LL-LE ss | 26 1 B3l 50 172 w Brown medium sand trace clay and 9 2L
silt with occasional boulders
Ao-s ss 5 T17[ 51 k3w To 12
_52 .
S TR A W B0 . ___,,_»-.-vpi‘r‘le-'-y”ellow-sand, trace silt and_l_l 1z
: clay with occasional boulders.
58.5
R Cored rock 58.5-61.5 Rec. 1'
Cored rock 61.5-63.5 Rec. 10"
Installed observation well at
| " 58* using 45' screen and 15°
solid pipe.
- Backfill 63.5"
1 protective casing
J
)
Proportions used trace = 0-10%, fittle = 10-20%, some = 20-35'%. and - 36-50“. " TOTAL FOOTAGE
orler L. Knox SAMPLE TYPE COMESIONLESS DENSITY  COMESIVE CONSISTENCY  gannBoung 1 58, 5°
Helper K. Knox C = Cored W = Washed 0- 4 very loose 0- 2 very soft * )
) - SS = Spit Spoon 4-10 loose 2 4 soh Rock Conng 5 h
Soit Engineer UP = Undisturbed Piston 10-30 compact 4- 8 medwm nole o 1
Ualling inspector TP 2 815 sut

< Test Pt
T 15 ) very sttt

-50 dense
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Arestar 9-19-83 .- .- - GEO-MEYRICS, iNC. sweet 1 o 2
ATEFINISH  9-22-83 _sus;unmcuxmomnoms PROJ. NO
y@u(;mo; AMMER i - LONG POND ROAD tocaton Woburn, Mass.
T , — P.0. BOX 288 LINE & STA
{EIGHT OF FALL 30" 24" DANVILLE, NH 03819
' OFFSET
GROUND WATER OBSERVATION
DATE TIME DEPTH CLIENT , GROUND ELEVATION
- 2 gnﬂ 29 L] J 1 "
10-1 Yankee Environmental Eng. and|HoLEno. 2
T ‘ , Research Services, Inc. .CAS'NGSAMPLE.R,CO“E BARRAL
AMPLER OD  om D1 3/8/w tvee Pipe 5SS Hy core
YPEOFRIG  CME 45 soein_47/8" 1 3/8" 2 18"
1 Blows Per 6~ : Sampie
] Semee | Tyee On Samptr Moist Change Field Identification Of Soils
at Depths Sampl F('fg' XV, 1;_°1 3 -!8~24 ' %‘l’:vt Remarks No | Pen
s
L-6 |ss T 219 T4 6 (W . . . . 1124
2 Medium silty sand and gravel
with occasional cobbles and
, boulders.
.y 9-T1lss {13 {30120 [I5 | W o 2 124
) R
I4-16]ss [ 34 [ 2119 |TI3|D 3128
48
,119-21]ss 130 12019 |21 |m L ]2L
Gray-brown silty sand and gravel
with occasional boulders and |
fine sandy silt layers
2h-26fss |20 122126 110l M , &5 124
- ~ 29 1
B o2l os 121 150156 150 1w Coarse silty sand and gravel Z 1325
with occasional boulders.
- 55 —_—
35-37]ss (19 [ 2935 [108{ W : -7 124
' Fine brown silty sand and bouldens
)
Proportions used trace = 0-10%, iuﬁ = 10-20%, some = 20-35%. and = 35-50°. YOTAL FOOTVAGE
Driller 1:- Knox SAMPLE TYPE COHESIONLESS DENSITY  COMESIVE CONSISTENCY  gyinponng 0 48,7°
Heiper N Knox C = Coed W = Washed O 4very.icose 0- 2 very soh 2
P — SS = Spht Spoon 410 loose 2- 4s0n Rock ConngC h
Soil Engineer UP = Undisturbed Piston 10-30 compact 4- 8 medum Hole No. 2
Dl Inspector : TP - Test P 30-50 dense 8-15 stift

15 30 very sutt



ATE START -Q=19-83 . .. .. . .. Y , TN SHEET 2 of 2
‘ T -9 19 83 | gEO-METRICS, INC,
ATEFINISH  '9-22-873 SUBSURFACE EXPLORATIONS PROJ. NO _
LOCATION Woburn, Mass
VEIGHT OF HAMMER 140 300 LONG POND ROAD L -
- - P.0. BOX 288' LINE & STA
EIGHT OF FALL k 24" DANVILLE, NH 03819
o ) OFFSET
GROUND WATER OBSERVATION
DATE TIME OEPTH CLIENT GROUND ELEVATION
10-12 AM 29°'11" . ' g
e _— ~ |Yankee Environmental Eng. and|woteno. 2
— — . ING SAMPLER CORE BARREL
. Research Services, Inc. ,c‘s"cs -
AMPLER 0D 2% - o 1 3/8" tvre Pipe SS Hy Core -
oo [1] " [1]
YPEOFRIG  CME 45 siein_37/8 13/8" 21y
) Biows Per 6 § Semgpte
:g'.). Sample T:;')e On Sampler Moist 5{2,':" Field |¢.,,'g‘mc“r‘;;.: Of Soils
> From] . Jo. .. . . "] Dept emal ‘No | Pen
"y Depths | Sampla— e T2 T 12.18 1824 Elev. . °
LO-L2[ ss| 11|22 28]31 |w S 124
4o | See page # 1.
Coarse silty sand and gravel with
‘ occasional boulders.
L7-48] ss| 70113 W 9 1121
i 8.7
, “ T Cored bed rock 48.7'-50.7' Rec.2'
0.7
.} Installed well using 33°' screen
and 18* solid Pvec.
- | Backfill -50.7°
1 protective casing
l) ”
V]
‘2#7
— —_
J) E— NN S P _—
Proportions used trace = 0-10%, tlittle = 10-20%, some = 20-35%, and - 35-60". TOTAL +OOTAGE
Dritier c SAthLE TYP‘EN w COHE:!(:NLESS DENSITY CONEglV; CONSISTENCY £anh Borng "
= Cored = Washed very loose - 2 very soh
Hﬂmr . SS = Spi Spoon 4-10 looss 2 4 soh Rock Conng N
Soil Engineer UP = Undisturbed Piston 10-30 compact 4- 8 medium Hole No
Ditling Inspector } "t '=‘ t“"P'"‘ S :‘)nm m'.”w lg"ls\ ::: st

m



v

A.TE.Sfl‘l\RT . *10-23-83. o o

GEO-METRICS, INC.

ser 1l o 1

BRI TR ’ N e

ATE FINISH 10-23-83 SUBSURFACE EXPLORATIONS | PROJ. NO
..... i C ‘ Location Woburn, Mass
JEIGHT OF HAMMER 140 300 LONG POND ROAD - : .
‘ ) P.0. BOX 288 LINE & STA
EIGHT OF FALL 30" 24" DANVILLE, NH 03819
T - S OFFSET
GROUND WATER OBSERVATION
DATE TIME DEPTH CLIENT GROUND ELEVATION
10-23 comp. dry .
o _ Yankee Environmental Eng. and|lvoteno. 3 A
e — - . CASING SAMPLER CORE BARREL
- " Research Services, Inc. . - .
AMPLER OD 2% 1D 1 3/8 Tvee Fipe S3 Hy core
- - [1] ] "
YPEOFRIG  CME 45 sioewn_37/8" 1 3/8" _2 1/8
Blows Per 6" Profil Semple
’.f' ~Sample Tr’?e On Sampler Moist Change Field Idon'l.mcatri:n‘ Of Soils
- From To ‘] Dept ema No | Pen
M| Denths | Sample— 1573 1218 1824 Elev. !
Gs
Gray brown coarse sand, gravel
3°' | and boulders.
: Cored boulder 2°
- 5
Abandoned boring
, N
0
-
0
-
€
Proportions used trace = 0-10%, kttie = 10-20%, some = 20-36%, snd = 35-50". TOTAL FOOTAGE
Drilter I: . _Knox SAMPLE TYPE COHESIONLESS DENSITY  COMESIVE CONSISTENCY g0 gomng 3
Heper K. Knox C = Coed W = Washed 0 4 very loose 0 2 very soht
= SS = Splir Spoon 4-10 loose - 2 4 30h Rock Conng 2 1.
Soit Engineer UP = Undisturbed Piston 10-30 compact 4- 8 medium “Hoe No. 3y
5 Mgy nspectorn TP = Test Pit 30-50 dense 8-15 suft -

15 3) very sttt




>
-

| ATE START 10-23=-83 . . ... ... GEO-METRICS, INC. sHeer 1 o 1
* ATEFINISH 10- 23- 83 . SUBSURFACE EXPLORA TIQNS y PROJ. NO ;
. LOCATION oburn ass
JEIGHT OF HAMMER 140 200 LONG POND ROAD . L -
. P.0. BOX 288 LINE & STA
EIGHT OF FALL 0 24" DANVILLE, NH 03819

OFFSET

GROUND WATER OBSERVATION
DATE TIME DEPTH CLIENT GROUND ELEVATION

10-23 comp. d
T TR ~LL |Yankee Environmental Eng. andjHoieno. 3B

< . CASING SAMPLER CORE BARRS
Research Services, Inc.

AMPLER OD ~ 2" - o 1 3/8" Tvee Pipe S53 Hy core
C e e " " (]
(PEOFRIG  CME 45 soein_37/8" 1 3/8" 2 1/8
1 e Blows Per 6" Profil ' Sample
| Semple | Type On Sampler Maint| Change Field Identifcation Of Solt
" o From ... Tg ‘1 Dept . emarks No | Pen
A1) Deeths | Samplr—0 T 612 ] 12.18 1824 Elev.
Gs Gray-brown coarse sand, gravel,
and boulders.
I
Cored boulders 4-7
2
Abandoned boring
1
i N o
N
i,_
0
r...
[} -
Proportions used trace = 0-10%, little = 10-20%, some = 20-36%, and = 35-50.. YOTAL FOOTAGE
Dritter L. }Enox SAMPLE TYPE COMESIONLESS DENSITY  COMESIVE CONSISTENCY gann Bonng Lt 1
Helper K. Knox C = Cosd W = Washed 0 4 very loose 0- 2 very soft Rock C n
. ) S§S = Spiit Spoon 4-10 toose 2. 4 soh onng 3 .
Soil Engineer UP = Undisturbed Piston 10-30 compact ;-‘g w':'omm Hole No. 3B
- . y -15 st
Dedhog lnsm"" TP‘ A‘u‘y’?‘,.l’-‘.‘{ Thunweall u‘?l)w mu-nﬁo ‘5. 30 very suft




3

[E]

AiE START 9-26-83.

T S

ATEFINISH 9 -29-83 - sus;unmce Exe_LonA TIONS
VEIGHT OF HAMMER 140 300 LONG POND ROAD

) . P.0.BOX 288

{EIGHT OF FALL 30 24"

DANVILLE, NH 03819

DATE TIME DEPTH
10-12 _AM 37.3°

/

GROUND WATER OBSERVATION

‘GEO-METRICS, INC. .

SHEET | of 2

PROJ. NO
LOCATION Woburn, Mass.

LINE & STA

OFFSET

CLIENT

GROUND ELEVATION

Yankee Environmental Eng. and

HoLeno. 3 C

Research Services, Inc.

CASING SAMPLER CORE BARRS:

TP = Test Pit 30-50 dense
. e 1 L ERR e

AMPLER 0D o b1 3/8" rvee Pipe S5 Uy core
YPE OF RIG CME g sioe37/8" 1 3/8" 1 /8"
Bip| Semee Type O Samplor Moist. Change Fieid Identification Of Sole
sy ot Depths Sampl F(')Og\ 12 - 1;018 18.24 DE?:\} No Pon
L a3 S
‘ Gray brown coarse sand, gravel, |—
! 10-12] ss] 7 126 2 |D cobbles and boulder_'s . 1 124
15-17| ss| 37|85] 70160 |D 2 126
"[00-22] ss[ 19]19 [ 15115 | 3 |24
| —
25-271 ss] 1311671928 1D 4124
28
[§] — 2 T 214'
_O J = 1ojelf 2hleo M Fine sand with thin silty clay
layers
35-371 ss| 22128 T s218% 1w 5 |24
19 Refusal @ 39°
i Cored to 42°
Proportions used trace = 0-10%, littls = 10-20%, some = 20-35%, and - 35-650“. ~ TOTVAL FOOTAGE
priver __ Lo Knox SAMPLE TYPE COMESIONLESS DENSITY  COMESIVE CONSISTENCY  gungonng 0. 39 *
Helper K. Knox C = Cored W = Washed 0- 4 very loose 0- 2 very sott
) - SS = Spilit Spoon 4-10 lo0se 2- 4 soft Rock Conng 3"'
Soil Engineer UP = Undisturbed Piston 10-30 compact ::‘g medium Hote No. 3C
Mithing lnsgpwsctor

15 30 vary st



5 '

y

'ATE START | §~26-83

GEO-METRICS, INC.

SHEET 2 o 2
5 OATEFINISH  §9-29-83 SUBSURFACE EXPLORATIONS PROL.NO
: LOCATION Woburn, Ma
i]- NEIGHT OF HAMMER 140 300 LONG POND ROAD 1 S
P.O. BOX 288 LINE & STA
{EIGHT OF FALL 0 24" DANVILLE, NH 03819
o OFFSET
GROUND WATER OBSERVATION
DATE TIME DEPTH CLIENT GROUND ELEVATION
10-12 AM 37.3" .
Yankee Environmental Eng. and]|MOLENO. 3C )
e — — Research Services, I CASING SAMPLER CORE BARRSL
, . , , Lerv nc. - .
JAMPLER OD = 2% D 13/8°" = . wwvee Fipe S9 Hy_core
I'YPE OF RIG CME 45 ~ sien_372/8" 1 3/8" __13/8*"
| - Blows Per 6" Profil Sampie
% ep| Sample Type On Sampler Mot Change Field Identification Of Sois
3 . From To ‘| Dept emal No | Pen
; urt{ Depths | Sample 06 6721 12.18 18.24 Elev.
Cored 39°'-42°
L2 :
Installed well using 19' screen
and 22°' solid PVC.
Back fill 42°
1 protective casing
10
2 .
0
|
[
i
40
Propontions used trace = 0-10%, little = 10-20%, some = 20-35%, snd - 35-50". YOTAL FOOTAGE
Drilter L. Knox SAMPLE TYPE COHESIONLESS DENSITY  COMESIVE CONSISTENCY ¢ ngomng 0 39 '
Helper K. Knox C = Cored W = Washed 0- 4 very loose 0- 2 very sott Aock € "
M SS = Spiit Spoon 4-10 locse 2- 4s0h ock Conng 3
i Soil Engineer UP = Undisturbed Piston 10-30 compact 4 8 madwm Hole N0 3C
- ~ X -15 st
Dudling lnspector ": o T”'rt Thavwat 1:‘]& m':h-nso' |§ 30 fretv sttt




+

ATE START 9.-,30?83. e GED-METR'CS, ]NC'. sze, 1 o 1

§ ATEFNISH  10-4-83 SUBSURFACE EXPLORATIONS

PROJ. NO
JEIGHT OF HAMMER w300 LONG POND ROAD ) LOCATION Woburn, biass.
4 ) 4 P.0. BOX 288 LINE & STA
g lE»iGHT OF FALL 30" 24" DANVILLE, NH 03819
-GROUND WATER OBSER\;A:NC.)N. N . OFFSET
1([))5T1E2 TKAI\F[ ]l.',\g’:'gé . CLIENT GROUND ELEVATION

Yankee Environmental Eng. andjHoLeno. 4
CASING SAMPLER CORE BARREL

| : : h Services, .
| ampLen o0 2% 1 3/8" Researc ervices, Inc ~vee Pipe 335 e
il vveorRG  CME 45 ' : SIDE 1D 37/8" 1 3/8" 1 3/8"
=T B Per 6" rofi Sarnple
e Sample T\g'n - é?‘?amp;ev- - Moiat %.::.'ee v Field Idonéificat:::\OISoih
5., o 1 . . * ept ema
g1 Denths | Sampig— R Elov. Bl
- : Gs
—f; - A Brown coarse to fine sand, ~tom
=455 2 2 (1D gravel, and boulders.
| ,[9-9.2p ss[100 D |10 } oo 21 3
_ Fine gray sand and gravel with
1L 3P ss{ 110 _ D | . | occasional cobbles and boulders. | J ] 6
18
' [19=21] ss| 30/ 36 35|32 | W . L 2L
Fine yellow silty sand and
gravel.
24=206] ss| 10/ 2771 20121 (W ‘ 5 124
28 Refusal at 28°
29 Cored 28'-29°
0 Installed well using 18 screen
and 12'solid PVC.
Backfill 28°
1 protective casing
‘ ]
. Proportions used trace = 0-10%, littie = 10-20%, some = 20-36%., snd - 36-50°. TOTAL FOOTAGE
Drilter L. Knox SAMPLE TYPE COHESIONLESS DENSITY  COMESIVE CONSISTENCY ¢ o n28°
Helper K. Knox C = Cored W = Washed 0- 4 very loose 0 2 very sott ."1
: SS = Spit Spoon 410 loose 2 4soh Rock Conng =
Sail Engineer UP = Undisturbed Piston 10-30 comact 4 8 medium Hols No. 44

Duthng Inspector TP = Test Pit 30-50 dense 8-15 sttt
T e et Tl R 15 30 vary sttt
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ATE sm!ﬁir ‘ 16?-_5'-;8 3.

ATEFINISH  10-6-873
VEIGHT OF HAMMER 140 300
\EIGHT OF FALL 30" 24

GROUND WATER OBSERVATION

GEO-METRICS, INC. SHEET 1 o 1
SUBSURFACE EXPLORATIONS PROJ. NO
LONG POND ROAD tocation  Woburn, Mass,
. Po.BOX288 1une & sTA
DANVILLE, NH 03819
OFFSET

TIME DEPTH

CLIENT

‘DATE , GROUND ELEVATION
10-13 _AM_ 3:75 :
| Yankee Environmental Eng. and{woLeno. 5
e e R— . CASING SAMPLER CORE BARREL
R arch Service Inc.
AMPLER OD 2" o1 3/8“ ese = Se tvee Pipe SS h e
YPEOFRIG CME 45 )sioew_37/8° 1 3/8" 1 3/8"
| . Per 6 i Sample
;;‘) Sample T:;;')o BCI)?\star:plgr Moist (;:g:\'ee Field ldon:fkltri:nOfSoib
| Depths * S"“"WF(;? 612 1:.18 18-24 | o No'| Pen
' Gs
o Brown sand and gravel (fill)
L-6 | ss| o4[28] 141 15lW Black to gray silt and organic 1124
- matter some fill
)
ol9=9.5] ss| 1 [10g W _a‘ [
11 Fine yellow silty sand & boulder
13 Cored 11-13' Recovered boulders
Installed observation well using
7' screen.and 6' solid PVC.
0 Backfill 13°
1 Protective casing
-
Proportions used trace = 0-10%, kittle = 10-20%, some = 20-36%, and = 35-50°. TOTAL FOOTAGE
Driller L. Knox SAMPLE TYPE COHESIONLESS DENSITY  COMESIVE CONSISTENCY  gnnBonmg n13*
Helper K. Knox C = Coed W = Washed 0 4 very loase 0- 2 very soh o2
SS = Spit Spoon 410 loose 2 4soh Rock Cor h.
Soil Enginear UP = Undisturbed Piston 10-30 compact 4. 8 medum Hole No. 5
Diitting Inspector ",’ = T”'P"‘ e 30-50 dense |g;g ::: suHt

G ven, denee



| e - _

d f :
3
i .
ATESTART  10-6-83 ... «.. ... . GEO-METRICS, INC. , sueer 1 o 1
2 AT FiNISH 10-6-83 SUBSURFACE EXPLORATIONS PROJ. NO
g LOoCATION Woburn, Mass '
EIGHT OF HAMMER 140 300 LONG POND ROAD : t -
; - P.0. BOX 288 LINE & STA
- IGHT OF FALL 30" 24 DANVILLE, NH 03819
Rl v — . OFFSET
2 GROUND WATER OBSERVATION
E\% DATE TIME DEPTH - CLIENT GROUND ELEVATION
i 10-6 comp. dry . .
x Yankee Environmental Eng. andfHoeno. 6A
FR—— CASING SAMPLER CORE BARRSL
Research Services, Inc
\MPLER 0D 2% " "~ "D | 3/8" eIVl L - Tvee _Plipe SS —
“PE OF RIG CME 45 ' : soeiw_37/8" 1 3/8"
el Blows Per 6 fil Servge
; ..». Sample 1;,',. On Sampler Moist &Iﬁ,\' ea Field Idonéiﬁcallon Of Solls
L J From] . To . ‘1 Dept ' emarks wo | pen
s f Depths Sampl 0.6 512 12.18  18.24 Elev.
4 ' Gs
: Sand, gravel, boulders, concrete
i 5 Abandoned boring
3 Moved boring
|
} — E - e — - -
]
t
£
i
]
¢
i
k
Proportions used trace = 0-10%, tittie = 10-20%, some = 20-35%, and = 35-50“. TOTAL FOOTAGE
oter __ Lo Knox SAMPLE TYPE COHESIONLESS DENSITY  COMESIVE CONSISTENCY  ¢onn gonng § 1
Heper K« KNnox C = Cosd W = Washed O 4 very focse 0- 2 very soh
. SS = Split Spoon 4-10 loose 2. 4 soh Rock Cornng ]
Sou Enginesr UP = Undisturbed Piston 10-30 compact 4- 8 medium woie vo OA
R I TR TP - TYest Pi 30-50 dense ‘?“z ":r'\ .
N N L . _ N . e - - s . e .- - T - .




‘ s 1

aesani 10-7-83 . GEO-METRICS, INC. SHeeT 1 ot 2

ATEFINISH 10_7_83 - SUBSURFACE EXPLORA Tl(_)NS ’ “ PROJ. NO
'E\GHT OF HAMMER 140 300 LONG POND ROAD ‘ LocATION WObum L Mass *
— - P.O. BOX 288 LINE & STA
FIGHT OF FALL - . 0" 24" DANVILLE, NH 03819 ’
T " OFFSET
GROUND WATER OBSERVATION
106\1 £1 " m Dﬁfiﬂ'-l "CLIENT GROUND ELEVATION

é, Yankee Environmental Eng. and|Hoiewno. 6

- R e arch S er 1 ¢ I o CASING SAMPLER CORE BARREL
es v es . . <
\MPLER 0D 2" o 1 3/8" S ree Pipe S3 Hy core

PE OF RIG CME 45 soei0 3 7/8" _1_3/8" 1 3/8"

*| Semele Type "On Samplar Moist (%\:::\“ee Fieid Identifcation Of Soks
F To . pt emal
| Depths | Sampid— e Elov. No | Pen
Lsw«25" Black top
_ Yellow brown to gray fine to
coarse sand, gravel, cobbles,
"and boulders
10-12]| ss| 8 110} 27] 21|D ‘ : 1 124
TG-T6] ss|II8F6 [ 29 26D | |~ oo 2124
19-21] ss| 21]15} 56 21]D 3 [24
.i25-271 ss) 19]15} 18 15|D ¥Note: No samples from 27°. |2k
Samples either wash or
- refusal on boulders.
Proportions used trace = 0-10%, little = 10-20%, some = 20-36%, and - 356.50%.. TOTAL FOOTAGE
Dritier L. Knox SAMPLE TYPE COMESIONLESS DENSITY  COHESIVE CONSISTENCY  ghnponng  n HJ)°
 Heiper K. Knox C = Coed W = Wathed 0 4 very loose 0 2 very son Rock Conng
Sotenginesr M. Hanley O = Unserormed Piston 1&:‘:3:;.::1 ¢ 8 magum Hole No
% Duthing inspector TP = Test Pit 30-50 dense 3-)& sttt i
H Y e e e Thae 4o ¥ " ¢ ’




JATE START .. ..10‘,?,;.83...‘ e

SHEET 2 ot 2

. GEO-METRICS, INC.
JATE FINISH 10-7-83 SUBSURFACE EXPLORATIONS PROJ. NO
: : LocatioN Woburn, Mass.
NEIGHT OF HAMMER 140 300 LONG POND ROAD 2
_ P.0. BOX 288 LINE & STA
tEIGHT-OF FALL 30+ 24 DANVILLE, NH 03819
il . OFFSET
GROUND WATER OBSERVATION
DATE TIME DEPTH CLIENT GROUND ELEVATION
10-14 AM L1 .
Yankee Environmental Eng. and|Hoteno. 6
e T — Reséarch Services. Inec CASING SAMPLER CORE BARALL
AMPLER 0D 2" o 1 3/8" + * tvee Pipe Ss _ﬂy_fre
T [ [1] ]
YPE OF RIG CME 45 SIOE ID 37/ 13/ ) 1 3/8
8lows Per 6" i . Semple
::1. Sample Tg;')e On Sampler Moist g,:g::"e . Field |méﬂugx: Of Soils
. . From To -1 Dept ' ema! No | Pen
arty Deoths | Sampler—0 e 577 ] 1218 1834 Elev.
4o |See page # 1 .
Cored boulders 41°-44°
Fine Yellow-brown silty sand and
gravel with occasional layers of
cobbles and boulders. ,
0 30
End of boring
Installed observation well using
{ 20*“of screen and 30' of solid .
PV¥C casind.
Back fill 50° p——
0 installed one roadway box -t
—_—
[V}
B
Proponions used wrace = 0-10%, little = 10-20%, some = 20-35%, snd - 35-50". TOTAL FOOTAGE
Driiler L . Knox SAMPLE TYPE COHESIONLESS DENSITY COMESIVE CONSISTENCY Eanth Bonng . L}? [}
Heiper K. Knox C = Cored W = Washed 0- 4 very loose 0- 2 very soh Rock Cor "
) ) 1 SS = Split Spoon 4-10 loose 2 4 soh e 3 :
soiEngneer M. Hanley UP = Undisturbed Piston 10-30 compact 4- 8 medium Hole No§
Didhing Inspector TP‘ —, '70‘3"?"‘ — :’L)nm :""""V l‘a)":; :lel: sutt

o »~--mﬂ_____u




Mareh &, 1945

Jceiin J. Riley Co. _
228 Salem Street . ... .-
Woburn, Ensn. ' s
,
Gont-cmenz'

We ure submitting herewlth a log of test.ard odbserwva-
tlon wells &8s driven by us recently on your property neapr
your present pumphouse.

Teat Well #1

0 - 2t Loam
215" Brown medium sand
15'=20" Gray fine sand to rook

Tight « 414 not pump fresly.

Last Well g2

0 « 3¢ Mud and loanm
- 3t=18" Medium gand and gravel
1t 16'-23!1 Coarse gruvel
> 231.38" 3and and gravel to rook
a Pumped free « 60 G,P.M.

Observation Well at 37!
This well tested for both oap.e&ty
apd drawdown,

It 18 in our opinion that at location #3 wve oould
" develop Yyou, with cne of our large diameter gravel filter
wells, 500 G.P.k, with a safe drawd andwould run & pree

liminary test on this well at the adbo ted oapaoity
for a period of roriibolght hours to (F%Srmine the actual
drawdown on this we .




D .09. -4 ro =
m .......... (RO S o SXLTTTTTTSP T [
-

Total depth to bottom of Well ........ el e et Diameter Test Hole ....... PR

Water stands when not pumping ................ e,

Date Test Hole Completed ........ il il

-

o ' weeenr inches from the surface of the ground. -

................................

EAGH DEPTH OF FORMATION FOUND
TRATUM STRATA EACH STRATUM
. - : - o
\:Y o : YT — o ea ) ‘Did Well Clear UP? ’
o i ) How Long? /2 )
T L o w0 Time Pumped? & .. .
) S’ K C” i - Drawdown ° ' Fe /> In

Capacity [/ ¢

Time Required for Reoovefy?, s E *
Was Well Pulled? /.
Observation /. . What Depth? 2%’

" Was Observation Well Pulled? /7.2

Map of Location

‘ . =TT
AN PR . :

' ans

L/ t

LS

( PULRCEEN N (S PUTURRRI SR

el e W\ o



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



DANA F PERKINS & ASSOC
(:nnJu/Lng CnytneerJ i:ﬂwi _AET“"ij . ::.LTF :" ST

September 26, 1983

Ms. M. Margaret Hanley - - -

Yankee Environmental Engineering
and Research Services, Inc.

27 Salem Street o :

Woburn, Massachusetts 01801

] ‘Re: “J. J. Riley Tanning Company

' Sdlem Street, Woburn, MA

Dear Ms. Hanley:

This correspondence is to confirm our -meeting last week(September 16, 1983) at
the site to discuss the survéey 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, boring
or well locations as shown. In addition an elevation of a bedrock outcrop om
the Bio Assay property is also required (as noted).

The scope of épgvgynservicgg &fll;1n¢¥ndp the fqllowing:
1. Establish bench narkldatun”on U.é;G.S::datum;

2. Establish horizontal control on site by locating existing .
buildings, etc. as shown on the work print and preparing
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 established.
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 elevations
as noted above. (This will be the finish drawing with
note relative to field work data by Dana F. Perkins &
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 will
have some tree clearing between the well #1 and well #2 line of sight
completed to minimize delay of our survey time.

Civil ] Environmental ° Land Surveys
125 Main Street, Box 506, Reading, Mass. 01867 — 844-3060
43 Lakeview Avenue, Box 1322, Lowell, Mass. 01852 — 452-9871




" ps.- M: Margaret Hanley L =2- September 26, 1983

As expressed to you during our meeting last Friday, we have estimated the cost
of the survey work based on one day of field time. Your assistance during the
set -up phase of the control lines with the crew would be appreciated so 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 to three
working days after completion of the field work.

It was a pleasure to meet with you last Friday and we look forward to working
with you to complete this project to your satisfaction.

Very truly yours,

DANA F. PERKINS & ASSOC., INC.
/-—- S /4 .
\j—&/‘gjpl(gﬂs/ gm ‘.; LZ(IM*L)
" Donald E. Mart%nage; P.E.

DEM/hmk



APPENDIX E

Description of Samp]ing Procedures
and"

Report of Analysis of Groundwater Samples
Collected from Monitoring Wells
John J. Riley Tanning Company
228 Salem Street
wWoburn, Massachusetts
October 12, 1983




T

Appendix E; Description of Sampling Procedures

Groundwater samples were co]lected from four mon1tor1ng wells 1nsta11ed
under the direction of YEZARS staff on the John J. Riley Tanning Company
site, and the Riley Production Well #1.

Prior to samp11ng,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 equ111brate pr1or to sampling.
Production Well #1 was pumped for five minutes to purge the well of
standing weter (the exact pumping rete is unknown).

The sdmp]es from monitoring wells were bailed using a copper 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 v1als were filled with groundwater from each well for chemical
ana1ys1s. Bailing equipment was decontaminated with methanol between
sampling.

Samples were 1abe1ed and stored on ice until delivered to Cambridge
Analytical Associates of Watertown, Massachusetts for chemical analysis,



g
!
;
i
!

sy TTHLY T P S

\"CA'AJ ""»Cambridge Analytical Associates

222 Arsenal Street / Watertown, Massachusetts 02172/ (617)923-9376

October 25, 1983

Ms. M. Margaret Hanley

Yankee Environmental Engineering
and Research Services, Inc,

27 Salem Street

Woburn, MA 01801

Dear Margaret:

~ 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,

Sincer

) ool

Edward A. Lawler
Senior Analytical Chemist



CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Table 1. Cohcentrltions.of Volaille Organic Compounds (Method 6011)

Client: vankee Report No,: 83-887
Oate Samples Received:  October 12, 1983 o Reported by: cffﬁ:,—
Date Analysis Completed: October 17, 1983 " Checked by: #
Concentration ug/1 (ppb)?

' . ~ Sample ID: JUR 11 JOR B-2 Prod. Well |
Compound CAA 1D: " 8308582 © 8308583 8308584

B-1 B3-2 Pw B |
chloronethane »
dichlorodifluoromethane

vinyl chioride

chloroethane

methylene chloride

trichlorofluoromethane

1,1-dichloroethene

1,1-dichloroethane

trans-1, 2-dichloroethene 0.7 0.4

chloroform

1,2-dichloroethane

1,1,1-trichloroethane

carbon tetrachloride

bromodichloromethane

1,2-dichloropropane

transe} 3-dichloropropane

trichloroethene 0.4

dibromochloromethane

1,1,2-trichloroethane

cis-1,3 dichloropropene

2-chloroethylvinyl ether

bromoform

1,1,2,2-tetrachloroethane

tetrachloroethene

chlorobenzene . 2.3

‘u.s. EPA. 1982. Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater, EPA 600/4-82-057. EFI?ENSI. tlnclnnaf!. Ohio.

Zconcentrltions less than 0.1 ug/1 are not detected and are left blank,
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