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UPDATE OF THE HAZARDOUS WASTE GROUND-WATER TASK FORCE
EVALUATION OF WYMAN-GORDON COMPANY

The United States Environmental Protection Agency's
Hazardous Waste Ground-Water Task Force ("Task Force"), in
cénjunction with the Massachusetts Department of Environmental
Quality Engineering (MDEQE), conducted an evaluation at the
Wyman-Gordon Company's hazardous waste disposal facility in North ‘
Grafton, Massachusetts. The evaluation consisted of an on-site
field inspection conducted from'July 22 through July 24, 1986.
Wyman-Gordon was the 30th of 58 facilities to be evaluated by the
Task Force. This update briefly outlines the current status of
the Wyman-Gordon facility.

In April 1987, Wyman-Gordon submitted a Supplemental Well
Installations and Hydrogeologic Evaluation Report to EPA and
MDEQE. The purpose of the report was to outline the following:

o) Installation of additional wells to further define
the eastern extent of the Rinsewater Treatment
Facility (RTF) lagoons influence on ground water,

o Drilling and installation of an additional bedrock
well downgradient of the RTIF lagoons to verify the
hydraulic characteristics and vertical hydraulic
gradients of the bedrock zone, and concentrations
of lagoon constituents within the bedrock zone.

MDEQE reviewed the April 1987 Supplemental Report outlined
above and concluded that even if Wyman-Gordon installed the
proposed wells, inadequacies would exist in Wyman-Gordon's
ground-water quality assessment program. These inadequacies are
as follows:

(1) Wyman-Gordon has failed to adequately characterize and
evaluate the hydrogeology, specifically the vertical
ground-water flow gradients, between the RTF lagoons
and East Brook.
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(2) Wyman-Gordon has failed to adequately define the extent
and concentration of the contaminant plume between the
RTF lagoons and East Brook. .

(3) Wyman-Gordon has failed to obtain samples from an
adequate number of monitoring wells and environmental
receptors, and to determine backgrqund concentrations
required pursuant to 40 CFR 265.93 (d)(4) on a
quarterly basis, as required by 40 CFR 265.93 (d) (7);

(4) Wyman-Gordon did not submit an annual report by March
1, 1987, as required by 40 CFR 265.94 (b).

On September 27, 1987, MDEQE issued an administrative
compliance order to Wyman-Gordon (Docket No. HW87-35) for the
ground-water monitoring violations that were discovered as a
result of the facility evaluation, in addition to other
violations. The ground-water monitoring violations cited are as
follows:

o) 40 CFR 265.93(b), (c), and (d) -- Prior to instituting
a ground-water quality assessment program pursuant to
265.93(d), Wyman-Gordon neither performed the
statistical analysis required under 265.93(b) and (c),
nor specifically confirmed its operative assumption

. that the facility may be affecting ground-water
~quality. ‘

o] 40 CFR 265.93 (d)(7) -- Wyman-Gordon failed to sample
and analyze a sufficient number of wells to make the
determinations required under 265.93(d)(4), as required
by 265.93(d)(7). The facility sampled and analyzed
only one well during each quarter of 1985 and only two
wells during the first two quarters of 1986.

o) 40 CFR 265.94 (b) -- Wyman-Gordon failed to. submit any
-ground-water monitoring reports after July 1986.

The compliance order also cited the Task Force's general
inspection findings as follows:

Wyman-Gordon's ground-water quality assessment
program is not adequate to assess the rate,
extent and concentration of hazardous waste
constituents in ground water. The Task Force

ii



inspection team specifically determined that
additional wells were required to be installed
in order to better characterize the facility,
particularly the vertical components of flow in
both the surficial unconsolidated sediments and
bedrock portions of the aquifer. In addition,
the Task Force identified other deficiencies in
the program that the order requires to be
addressed. The facility needs to implement:

A) A quarterly monitoring program which

’ includes the sampling of a number of
surface and ground-water points at
.the boundaries and within the plume
of contamination and at any
environmental receptors sufficient to
define the rate of migration of the
contaminant plume; :

B) A sampling program which includes
sampling of a number of parameters
sufficient to define the composition
of the- contaminant plume;

C)  Procedures for the collection of
ground-water elevations from all-
wells and the stream elevation on a
quarterly basis; ‘

D) A characterization program to
determine the geologic character of
the bedrock underlying the facility
and whether the bedrock is part of
the uppermost aquifer;

E) A characterization program to
determine the direction and
magnitude of vertical ground-water
flow gradients in the bedrock and
unconsolidated deposits between the
RTF Lagoons and East Brook;

F) The assessment of the extent and
vertical distribution of
contamination east of the RTF
Lagoons.
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Wyman~Gordon is currently not pursuing an operating permit
for the RTF lagoons. Instead, they have submitted a closure plan
for the RTF lagoons which was approved by the MDEQE. In
addition, U.S. EPA has conducted a RCRA Facility Assessment
(RFA). The RFA is currently in draft form, and is being
reviewed by both EPA and MDEQE. "

This dgmpletes the Hazardous Waste Ground-Water Task Force

Evaluation of the Wyman-Gordon Company facility.

It
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EXECUTIVE SUMMARY

INTRODUCTION

Concerns have been raised about whether hazardous waste
treatment, storage, and disposal (TSD) facilities are complying
with the ground-water monitoring requirements promulgated under
the Resource Conservation and Recovery Act (RCRA)*. In question
is the ability of existing or pfoposed ground-water monitoring -
systemé to detect contaminant releases from waste management -
"units. To evaluate these systems and determine the current
compliance status of the TSD facilities, the Administrator of EPA
established a Hazardous Waste Ground-Water Task Force ("Task
Force"). The Task Force is composed of personnel from the EPA
Office of Solid Waste and Emergency Response (OSWER), National
Enforcement Investlgatlon Center (NEIC), EPA regional offices,
and state ‘regulatory agencies. The Task Force is conductlng in-
depth lnvestlgatlons of TSD facilities with the following
objectives for on-site facilities:

o Determine compliance with interim status ground-water
monitoring requirements of 40 CFR Part 265 as
promulgated under RCRA or the state equivalent (where
the state has received RCRA authorization).

o Evaluate the ground-water monitoring program described
in the facility's RCRA Part B permit application for
compliance with 40 CFR Part 270.14(c) and potential
compliance with Part 264,

Regulatlons promulgated under RCRA address hazardous waste
management facility operations, including ground-water
monitoring, to ensure that hazardous waste constituents
.are not released to the environment. »



o Determine if the ground water underlying the facility
contains hazardous constituents.

The Task Fofég has scheduled compliance inspections of
ground-waser monitoring systems at 58 TSD facilities. The Wyman-
Gordon Gompéhy facility, located in North Grafton, Massachusetts,
was inspected by the Task Force in July 1986 and is the subject
of this inspection report. The inspection was led and
coordinated by EPA Region I.

Massachusetts has received final authorization from EPA to
run the RCRA program. The Massachusetts Hazardous Waste
- Regulations, including the ground-water monitoring requirements,
. are_found in Massachusetts General Laws, Chapter 21C and 310CMR
30.000 and are essentially the same as those found in 40 CFR
Parts 260 through 265, and Part 270. For simplicity, this report
will reference Federal regulations. ‘

Specific tasks of this investigation were to:

1. Evaluaté the Wyman-Gordon gro&nd-water sampling and
analysis plan. :

2, Evaluate sample collection, handling, and analytical
procedures for the RCRA wells.

3. Evaluate the RCRA monitoring wells for proper
' construction and placement with respect to both interim
status and permit requirements.

4, . Determine whether the ground-water quality assessment
plan is adequate,

To accomplish these tasks, the Task Force reviewed records,
conducted a facility inspection, and collected samples from
selected RCRA ground-water monitoring wells and the waste

management units.

The Wyman-Gordon facility was constructed in 1973 and is
located in North Grafton, Massachusetts (Figure 1). The North



FIGURE 1
SITE LOCATION
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Grafton area is underlain by unconsolidated glacial sediments,
including till, outwash deposits, and ice-contact deposits.

_Areas of peat and fill are also common. The unconsolidated

Y]

-sediments are underlain by bedrock, identified as the Nashoba

Formation. This formation is comprised of schist and gneiss.
Ground water is the primary source of drinking water in the area.
Public water supply wells are completed within the glacial
deposits, while private wells are thought to be completed in
bedrock (Wyman-Gordon, 1985). The Wyman-Gordon facility is
bordered on the east by East Brook, which discharges to Hovey
Pond. “

The Wyman-Gordon facility manufactures ferrous and non-
ferrous metal forgings for use in the aerospace and aircraft
industries. The manufacturing processes involve chemical milling
and etching through which metals are removed from the surface of

forgings ‘in order to eliminate scales from the surface and

_expose surface defects. The chemical milling and etching -

processes involve the use of strong acid and alkaline solutions
depending on the metal involved. The metals removed during the
chemical milling and etching processes consist of three groups:

steel, titanium, and aluminum.

Wyman-Gordon operates a rinsewater treatment facility (RTF).
There are 2 lagoons associated with the RTF which are classified
as RCRA-regulated surface impoundments. The RTF treats the

‘rinséwaters generated from the chemical milling and etching
processes by feeding the rinsewaters through a series of pH

adjustment tanks. There are a total of 42 other solid waste
management units (SWMUs) at the site. These other SWMUs were
visually inspected by the Task Force.

In 1973, Wyman-Gordon constructed two unlined surface
impoundments (the "North" and "South" RTF lagoons) designed to

allow the percolation of wastewaters from the RTF into the



ground. The North RTF lagoon is connected to the South, RTF
lagoon by clay pipes that act as a conduit to channel off
overflow when water levels in the South RTF lagoon exceed an
elevation of 373 feet (ground surface). Between 1975 and August
1986, Wyman-Gordon discharged wastewaters from the RTF to the two

RTF lagoons at the facility.

A byproduct of the wastewater treatment process is a sludge
that forms in the RTF lagoons and is retained in the lagoons as
the treatéd wastewater percolates through the lagoon bottoms.
This sludge is classified as a wastewater treatment sludge from
electroplating operations (F006, as found in 40 CFR Part 261.31).
The F006 sludge is held primarily in the South RTF lagoon, which

has a capacity of about 960,000 to 1,200,000 gallons of water and .

now holds approximately 827,000 gallons of accumulated sTudge.

The facility has operated the North and South RTF lagoons
under the interim status requirements for the stofage of 4
hazardous wastes since the federal regulations became effective
in November 1980. A Part B permit application for the RTF
lagoons was submitted to both EPA and the Massachusetts
Departmént of Environmental Quality Engineering (MDEQE) on
November 8, 1985. The application indicated that Wyman-Gordon
intends to close the RTF lagoons some time prior to November
1988, as required by the Hazardous and Solid Waste Amendments
(HSWA) of 1984.

Wyman-Gordon initiated a ground-water monitoring program for
the RTF lagoons in 1982 with the installation of four monitoring
wells (initially planned as one upgradient and three '
downgradient). The wells were constructed of PVC casing and
screened the entire thickness of the saturafed zone _
(approximately 15 to 25 feet). Ground-water flow was thought to
be to the northeast, discharging to East Brook. Initial

measurements. and sampling were conducted In July 1982 and, as a

It



result, Wyman-Gordon concluded that the RTF lagoons were
impacting the ground water by:

(1) Causing local mounding in the ground-water flow
(therefore no upgradient well unaffected by the
facility existed)

(2) Releasing hazardous wastes to the ground water, as
evidenced by the presence of elevated levels of arsenic
in one downgradient well (GZA-3) and elevated levels of
‘nitrate in all four wells.

Based on these conclusions, Wyman-Gordon initiated an
‘assessment program to determine the rate and extent of ground-
water contaminant migration in August 1982. No initial
background ground-water quality was established, however, nor was
a statistical analysis conducted. At the time of the Task Force
inspection, 10 additional wells had been installed, including one
upgradient well outside the influence of mounding. Sample
analyses of the additional wells confirmed the presence of
arsenic and nitrate, and élso indicated the presence of chromium,
. lead, nickel and 1,1,1-trichloroethane in downgradlent wells.,
Flgure 2 shows locations of all the wells.

SUMMARY OF FINDINGS AND CONCLUSIONS

Task Force personnel inspectedAthé interim status ground-
water monitoring program at the Wyman-Gordon Company facility in
North Grafton, Massachusetts, during the period from July 22
through July 24, 1986, to evaluate whether it met the RCRA
requirements. The company initiated an interim status ground-
water monitoring program in June 1982, although applicable
provisions of the RCRA regulations became effective on November
19, 1981. The State of Massachusetts is authofized to administer
and enforce the RCRA program outlined in 40 CFR Part 260 through
Part 270. The findings and conclusions presented beiow reflect

conditions existing at the facility from June 1982 to July 1986.
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The Task Force has determined that Wyman-Gordon's interim
status ground-water monitoring program does not fulfill the
following requirements:

o] 40 CFR Part 265.90(a) -- Wyman-Gordon did not have
a ground-water monitoring program until July 1982,
approximately 8 months after the ground-water

monitoring requirements became effective (November
19, 1981).

o] 40 CFR Part 265.91(a)(1) and (2) -- Wyman-Gordon
initially assumed that ground-water flow direction
was to the northeast. At the time of well
installation (July 1982), Wyman-Gordon designated
three of the four wells as downgradient wells
(GZA-2, -3, -4), and the remaining well (GZA-1) as
upgradient. Water level measurements taken in
July 1982 indicated mounding in the ground-water
surface as a consequence of the RTF lagoons. This
resulted in all four wells being downgradient. No
upgradient well existed until the installation of
GZA-10 well in 1984.

o 40 CFR Part 265.91(c) -- Monitoring wells are not
- adequately sealed to prevent contamination from

entering the screened interval from above, thus
affecting the integrity of ground-water samples.
At the time of the Task Force inspection, several
wells were not sealed at the surface (see Table
1). 1In addition, the bentonite seals are
approximately 1 foot thick (see Table 4).
Industry standards generally call for at least 2-
foot-thick seals. 1In addition, at the time of the
Task Force inspection, wells GZA-2, GZA-3, GZA-4,
GZA-6, GZA-6A, and GZA-10 did not have concrete
collars and/or PVC caps (see Table 1), adding to
the possibility that contamination may infiltrate
the well from the surface.

o 40 CFR Part 265.92(a) -- Wyman-Gordon's Sampling
and Analysis Plan (SAP) contains no schedules for.
background sampling, nor has the SAP been updated
to include Phase II and Phase III wells, or
procedures that may have changed since 1982.

o 40 CFR Part 265.93(d)(4): Because the monitoring
wells are inadequately constructed, Wyman-Gordon
has failed to adequately determine the rate and
extent of migration, and the concentrations of
hazardous wastes or hazardous waste constituents
in the ground water as a result of RTF lagoon

8
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o - 40 CFR Part 265.93(d)(7)(i) -- Wyman-Gordon has
not established concentrations for hazardous waste
constituents as required by assessment monitoring.

In addition, the following'deficiencies exist:

o Screen lengths. in all wells are the entire length
of the saturated zone. This does not allow for
sampling discrete portions of the highly variable
unconsolidated sediments,

o Ground-water surface elevations and well casing
heights were measured only to the nearest 0.!
foot. Elevations should be taken to the nearest
0.01 foot to ensure accurate flow evaluations and

" to ptovide a check on the integrity of the well
(e.g., identify siltation problems). The Task
Force did note that well depths have become
shallower, which may indicate that siltation has
occurred (see Table 5).

o Wyman-Gordon has failed to adequately define
bedrock characteristics through borings, and they
have failed to determine whether bedrock is part
of the uppermost aquifer,

o Vertical ground-water flow gradients for»thé
bedrock and unconsolidated surficial deposits have
not been determined.

o Wyman-Gordon's ground-water flow calculations
appear to be based on average permeability of the
.unconsolidated sediments portion of the aquifer;
however, flow may be occurring in discrete
lithologic units of these sediments.

The Task Force has determined that Wyman-Gordon's ground-
water assessment program is not adequate to assess the rate,
extent, and concentration of ﬁazardous waste constituents in
ground water as required by 40 CFR 265.93(d). The Task Force
specifically determined .that the installation of additional wells
is required to better characterize the hydrogeology.of the
facility area. Specifically, the vertical components of flow in
both the  unconsolidated surficial sediments and bedrock portions
of the aquifer need to be defined. In addition, Wyman-Gordon's

9



ground-water flow calculations appear to be based on an average
permeability of the unconsolidated sediments portion of the
aquifer; however, flow may be occurring in discrete lithologic
units of these unconsolidated sediments. Wyman-Gordon must,
therefore, more adequately define permeabilities for zones within
the sediment portion of the aquifer. Furthermore, Wyman-Gordon
must define whether the bedrock portion of the aquifer is
hydraulically connected with the overlying sediments.,

In addition, the Task Force recommends that deficiencies in
the facility's ground-water monitoring program be addressed as
“follows:

o Implement a quarterly monitoring program that
includes sampling a number of surface and ground-
water points at the boundaries of and within the
contaminant plume and at any environmental
receptors, sufficient to define the mlgratlon rate
of the contaminant plume.

o Implement a sampling program that includes )
sampling for a number of parameters sufficient to
define the composition of the contaminant plume.

o Measure ground-water. elevations in all wells and
the surface elevation of East Brook on a quarterly
basis.

o Determine the geologic character of the bedrock

underlying the facility and whether the bedrock is
part of the uppermost aquifer.

o Determine the direction and magnitude of vertical
ground-water flow gradients in the bedrock and
surficial unconsolidated deposits between the RTF
lagoons and East Brook.

o) Assess the extent and vertical distribution of

contamination east of the RTF lagoons.

During the review of the Part B permit application, the Task
Force found that the ground-water monitoring system is deficient.
Specifically, ‘
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40 CFR Part 270.14(c)(2) -- The facility has not
adequately characterized the site hydrogeology and
uppermost aquifer.

40 CFR Part 270.14(c)(4)-- The facility has not
adequately defined the extent of ground-water
"contamination from the RTF lagoons.

40 CFR Part 270.14(c)(4)(ii) -- The facility has
not sampled ground-water for all Appendix VIII
hazardous constituents.

40 CFR Part 270.14(c)(7) -- The facility has not
submitted sufficient data- to establish a
compliance monitoring program or an engineering
feasibility plan for a corrective action program.

40 CFR Part 264.95 -- The waste management area
does not include the North RTF lagoon.

40 CFR Part 264.97(c) -- Existing monitoring wells
are not properly constructed to ensure the
integrity of ground-water samples (i.e., lack of
concrete seals, excessive screen lengths).

40 CFR Part 264.94(b)(1) -- The alternate i
concentration limits demonstration is inadequate
since the site is not properly characterized in
terms of its hydrogeochemistry.

-
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TECHNICAL REPORT

INVESTIGATIVE METHODS

The Task Force evaluation of the Wyman-Gordon Company
facility consisted of:

0 Reviewing and evaluating records and documents
from EPA Region I, the Massachusetts Department of
Environmental Quality Engineering (MDEQE), and the
Wyman-Gordon Company

o Inspecting the facility during the period from
July 22 through July 24, 1986

o Sampling selected ground-water points and lagoon
liquids, analyzing the samples and evaluating the
data.

Records/Documents Review and Evaluation

Records and documents from EPA Region I and MDEQE offices
-were reviewed prfor to the on-site inspection to evaluate
facility operations, identify location and construction details
of waste management units, and evaluate ground-water monitoring
activities. On-site facility records were reviewed to verify the
information in Government files and to supplement the
information, where necessary. Selected documents requiring in-
depth evaluation were copied by the Task Force during the
inspection.

Specific documents and records reviewed and evaluated
included the ground-water sampling and analysis plan (SAP),
analytical results from past ground-water sampling, monitoring
well constructién data and logs, site geologic reports, site

12



operations plans, facility permits, waste management unit design
and operation reports, selected personnel position descriptions
-and qualifications (those related to the required ground-water
monitoring program), and operating records showing the general
types and quantities of wastes disposed of at the facility.

Facility Inspection

-The facility inspection included identifying waste
management units; identifying and assessing waste management
operations, pollution control practices, surface draihage routes,
and local land uses; and verifying the location of the ground-

water monitoring system.

Wyman-Gordon Company representatives were interviewed to
identify records and documents of interest, discuss the contents
of the documents and explain facility operations and design (past
and present), the site hydrogeology, the rationale for the
ground-water monitoring system, and the SAP. A

»

Waste Management Units

~ Two RTF lagoons exist at the Wyman-Gordon facility, the
North lagoon and the South lagoon (see Figure 3). The lagoons
were constructed in 1973 as percolation lagoons in a fill area in
the southeast corner of the facility (known as the "East Side"),
adjaceﬁt to a wetland and a stream known as East Brook. The
South lagoon has a surface area of approximately 32,000 square
feet and an average depth of 4 to 5 feet; it is capable of
holding 960,000 to 1,200,000 gallons of liquid. The North Lagoon
is connected to the South lagoon via three clay pipes. The
North lagoon receives overflow from the South lagoon when the-
water level in the South 1agobn exceeds an elevation of +373

feet. A berm surrounds thertwo lagoons (Wyman-Gordon, 1985).
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Wyman-Gordon uses chemical milling and etching processes at
its North Grafton facility. Rinsewater from these processes is
treated in an on-site wastewater treatment unit and is then
discharged to the South lagoon. These treated wastewaters are
classified as FO006 wastes (40 CFR 261.31, wastewater treatmenf
sludges from electroplating operations). The metal
concentrations and pH of lagoon water'samples taken in NovemBer
1983 and June 1985 are given in Appendix A.°

Wyman-Gordon has estimated the sludge volume in the South
lagoon at 827,000 gallons. As part of a delisting petition,
Wyman-Gordon sampled the sludge accumulated after construction of
the South lagoon and the sludge generated from wastewaters
entering the South lagoon in 1983 (known as "old" sludge and
"new" sludge, respectively). Both the "old" and '"new" sludges
were analyzed for Eotal:and EP toxicity metal concentrations.
Analytical,reéults for the siudges are listed in Appendix A.
Cadmium, chromium, and nickel, as well as arsenic, and other

metals were found in the sludge samples. ~

Other Solid Waste Management Units

Wyman-Gordon provided information on 42 other solid waste
management units (SWMU) in addition to the lagoons (EPA, 1985).
These other SWMUs include a hazardous waste storage area for
tanks and containers and several pre-RCRA SWMUs. The SWMUs that
appear to be of most potential significance during the ‘

inspection were:

o Three areas where oily wastes were placed directly onto
the ground (East Side)
Two underground waste oil tanks (East Side)
A landfill area used for disposal of polishing and
.piating wastes, acids, bases, and heavy metal wastes .
(East and West Side)

14



o A disposal area, located in the southeast portion of
the site, used for spreading 11 cubic yards of
magnesium chips and 16 cubic yards of aluminum sulfate
powder (East Side)

Ground-water data from samples obtained from monitoring
wells located in the East Side study area show organic'
contamination.

Task .Force Sample Collection and Handling Procedures

During the inspection, samples Qere collected by an EPA
contractor to detérmine_if the ground wate;'at Wyman-Gordon
contains hazardous waste constituents or other indicators of
contamination. Water samples were collected from wells GZA-2, 3,
4, 6, 6A, 10, 11, and 12, and a surface water sample was
collected from the South lagoon (see Tables 1 and 2). Duplicate
samples were taken at wells GZA;11 and GZA-6, trip blanks were
prepared prior to the visit, and fiela and equipment blanks were
poured at the site during sampling.

Water level measurements were taken using an electric meter
at RCRA wells during the first day of the on-site investigation
prior to any well sampling. Water levels were measured at all
wells even if they were not sampled. During the sampling of a
well, the wellhead and breathing zone of personnel collecting the

samples were monitored for chemical vapors with a
photoionization/organic vapor detector. An interface probe was
used to measure depth to water and to determine if multiple

" phases were present in the wells. No separate liquid phéses were
detected. '
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FIGURE 3
SITE PLAN AT LAGOON AREA
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W

GZA-1

GZA-2

GZA-4

GZA-5

GZA-5A

GZA-6

GZA-6A

GZA-7

GZA-8

G2ZA-9

GZA-10

GZA-11

GZA-12

Depth to Total Water Ta?le
W ater Depth Eievation
) () i)
11.38 38.08 364.27

9.60 22.18 366.70
10.36 22.41 361.94
3.28 20.17 360.62
5.01 24.02 366.09
3.55 6.11 365.90
8.74 33.46 360.36
2.68 8.18 365.62
5.64 35.14 357.66
2.78 40.88 356.05
3.87 8.10 357.18
10.16 33.47 (4)
2.50 26.68 (4)
3.54 17.38 (4)

Notes:

Source:

1

2

3

Appendix B
4

TABLE 1

Construction Comments

from Field Notes

2
NA

Well was bent; no
concrete coliar; no

PVC cap

No concrete collar;
no PVC cap

Well head below ground,
contamination likely;
material present inside

road box; no concrete

* collar

NA

NA

- No PVYC cap; concrete

collar broken up
No concrete coliar
NA
NA
NA
Well head below ground;
inner casing no cap,
no concrete collar

No comments

No comments

Task Force {icld notebooks.

NTU = Nephelometric turbidity units.
NA: not available; well not sampled. B
Water table clevations calculated using top of casing clevations in

No top of casing clevation available

NA

7.0

3.1

6.9

NA

NA

9.7

10.8

NA

NA

NA

6.0

7.6

8.0

HAZARDOUS WASTE GROUND-WATER TASK FOR{E
WELL MEASUREMENTS

Specific
Temperature Conauctivity

O

C ymhoscm
NA NA NA
138 1650 S0
21.4 1940 440
14.1 1550 .25
NA NA NA
NA NA NA
13.3 1850 0.5
13.4 2100 3.5
NA NA NA
NA NA NA
NA NA NA
11.2 250 2.7
16.6 1780 9.0
12.3. 250 5.1
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TABLE 2

HAZARDOUS WASTE GROUND-WATER TASK FORCE

SAMPLE COLLECTION DATA

Traffic No. Sample Point Date Parameter Sampicd For
MQAG618 Field Blank Inorganics?, Merals®
Q1318 Field Blank Organics3
MQAG621 Trip Blank [norganics. Metals
Q1321 Trip Blank Organics
MQAA49S Equipment Blank Inorganics, Mctals
Q1295 Equipment Blank Organics
MQA492 GZA-11 07/23/86 12:35 pm Inorganics, Metals
Q1292 GZA-1] : Organics .
MQAG616 GZA-11 07/23/86 12:35 pm Inorganics, Metals
Ql3i6 GZA-11 Organics
MQAG615 GZA-6A 07/23/86 2:00 pm Inorganics, Metals
QL1315 GZA-6A Organics
MQA497 GZA-6 07/23/86 12:11 pm Inorganics, Mectals
Q1297 GZA-6 Organics
MQA499 GZA-6 07/23/86 12:01 pm Inorganics, Metals
Q1299 GZA-6 Organics
MQA494 GZA-12 07/23/86 10:06 am 'Inorganics, Metals
Q1294 GZA-12 Organics
MQA496 Lagoon 07/22/86 1:35 pm Inorganics, Metals
Q1296 Lagoon Organics
MQAS500 GZA-10 07/22/86 10:00 am Inorganics, Metals
Q1300 GZA-10 Organics
MQA614 GZA-4 07/22/86 11:22 am Inorganics, Metals
Ql314 GZA-4 Org_anics
MQAG619 GZA-3 07/22/86 1:48 pm Inorganics, Metals
Q1319 Organics
MQAG620 GZA-2 07/23/86 10:05 am Inorganics, Metals
Q1320 GZA-2 Organics
Notes:

Source:  Task Force Field Notebooks.

1

Time

Inorganics include the inorganic indicator parameters.

Metals include total metals and dissolved metals.

3 Organics include volatile and semi-volatile organics, pesticides, and PCBs.
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Prior to sampling, each well was purged of at least three
water column volumes with a peristaltic pump. Purge water
was collected in buckets and discharged to the facility's
wastewater treatment tanks or surface impoundment. Purge
water was monitored for pH, temperature, and specific

conductance during pufging.

Wells were sampled using pre-cleangd stainless steel
bailers dedicated for each well. Field measurements were made
on the fi:st'sample aliquot for temperature, pH, and spgcific
conductivity. The remainder of the sample volumes were
collected in accordance with guidelines in Table 3. Following
sampling,'turbidity was measured; samples for metals, total
organic carbon (TOC), phenols, cyanide, nitrate, and ammonia
were preserved as indicated in Table 3. All eqﬁipmenﬁ that was
to be reused was thoroughly pleaned by the sémpling contfactor

as detailed in Appendix D.

Wyman-Gordon requested split samples for all parameters. To
assure comparability between sets of samples, the containers for
each set of parameters (except volatile organics) were filled one-
third each in sequence, followed by filling each with the second
third, and finally by the last third. The same procedures were
followed with the sample splits requested by MDEQE, except that
the containers were filled in fourths.

The EPA sampling contractor provided all equipment and
materials necessary to collect, manage, handle, document, and ship
the required samples, including enough sample containers for all

split and replicate samples, preservatives for environmental
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samples, sealable shipping containers, custody seals and shipping
labels, chain-of-custody forms, sample tags, sample receipt forms
for all samples, decontamination equipment and supplies,
personalsafety gear, and ancillary materials. The sample contacting
surfaces of all sample collection equipment were fabricated of inert
materials suéh as Teflon or glass.

All samples were shipped to the EPA contractor laboratory in
accordance with the applicable Department of Transportation
(DOT) regulations (49 CFR Parts 171-%77) and NEIC Standard
Operating Procedures. Wyman-Gordon was:respoﬁsible for shipping -

samples to its laboratory, including costs.

GEOLOGY AND HYDROGEOLOGY

Wyman-Gordon has employed a consultant since 1982 to design
the ground-water monitoring system, determine the site geology and
hydrogeoiogy, and conduct the hydrogeologic studies. The
consultant and the monitoring wells/borings installed by the
consultant are referenced by the letters "GZA." Information
available to the Task Force on site geology and hydrogeology is
found in "Wyman-Gordon" (1985),-and "Goldberg-Zoino and 4 -
Associates, Inc." (1983, 1984§.

Stratigraphy
The bedrock beneath the site has been mapped as the Nashoba

Formation. The Nashoba Formation is composed of schist and
gneiss. Judging by an outcrop near. the impoundments, some
bedrock fractures should be present in the subsurface, which is
typical of New England geology. During monitoring well
installation, the depth to apparent bedrock (i.e., refusal of the
rotary bit) varied from 22 to 41.5 feet. Bedrock was not cored.

The surficial geology of the area surrounding the Wyman-Gordon
site is primarily the result of the last glaciation of the New
‘ England region. Several types of sediments were deposited during

the advance and retreat of the ice sheet.
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TABLE 3

PREFERRED SAMPLE BOTTLE TYPE AND PRESERVATIVE LIST

Parameter

tJ

Volatile Organic Analysis (VOA)
Purge and Trap

Purgeable Organic Carbon (POC)

Purgeable Organic Halogens (POX)

4. Extractable Organics

5. Pesticide/Herbicide

6. Total Metals

7. Dissolved Metals

8. Total Organic Carbon (TOQC)

9. Total Organic Halogens (TOX)

10. Phenols
11, Cyanide

12.  Sulfate/Chloride

13. Nitrate/Ammonia

Source:

Bottle

40-mi VOA +vials

40-m! VOA vials
40-m} VOA vials

l-qt amber glass

1-qt plastic
1-qt plastic
4-0z glass

I-gt amb;r glass

1-qt amber glass

1-gt plastic

1-qt plastic

1-qt plastic

Preservative

Cool 4° C

Cool 4° C
Cool 4° C
"Cool 4° C
Cool 4° C
HNOQg4 - 5mli
-HNOS - 5ml
H,SO, - 5 ml

Cool 4° C,
No headspace

H,SO, - 5 ml,
Cool 4° C

NaOH - 5 ml,
Cool 4° C

Cool 4° C

HzSO4 - 5 ml,
Cool 4° C

Hazardous Waste Ground-Water Task Force Project Plan, Wyman-Gordon
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As theé ice advanced, glacial till was deposited over bedrock in
most of the area. As the ice retreated, a variety of meltwater-laid

sediments were deposited over the till in valleys and other low-

lying areas. In low-lying, poorly drained areas, swamp deposits
have accumulated over glacial deposits since the retreat of the ice
sheet. 1In recent years, fill has apparently been placed in some
areas. Profiles of‘typical qonditions from GZA boring data are

depicted in Figure 4.

Glacial till was observed at each of GZA's borings, but.was not
observed at the surface in the vicinity of the lagoons. The till
consists of varying proportions of fine to coarse sand, fine to

coarse gravel, silt, cobbles, and boulders. In general, the till
encountered .at Wyman-Gordon is less silty than is commonly :
observed in the region. The thickness of till observed in GZA's'
borings ranged: from less than 1 foot at boring GZA-7 to over 16
feet at borfﬁgs GZA-1, GZA-4, and GZA-10. As shown in
subsurface profiles (Figure 4), the till appears to form a small
buried mound or hill underlying the Phase I RCRA wells; it
decreases in thickness toward GZA-5, GZA-6 and GZA-7. {

Ice-contact materials (sediments deposited near the ice front
during the retreat of the ice sheet) were observed overlying glacial
till in all GZA borings except GZA-3 and GZA-4. These sediments
consist predominantly of sand, with lesser amounts of gravel and
silt. 1In general, the ice-contact materials are less dense and
contain less silt that the underlying glacial till, although exceptions
were noted by GZA (1983). The gradual transition between till and
ice-contact deposits in the study area suggests a complex
depositional hiétory in the immediate vicinity of the ice front.
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A dense granular fill material was encountered in many borings
in the vicinity of the lagoons. The fill consists of sand and gravel,
with lesser amounts of silt, cobbles, and boulders. The fill is
apparently reworked and compacted glacial till and possibly some
ice-contact material from the area. The distinction between fill -

and glacial till was based primarily on stratigraphic position.

Peat was encountered at the surface in borings. GZA-8, GZA-11;
and GZA-12 and at three hand-installed "wells': (GZA 5A, 6A, and
9). A 2-foot peat layer was found underlying the fill at GZA-2 and
GZA-10. The peat is a dark brown, fibrous organic material
containing some silt and sand. The maximum observed thickness of
peat was 6 feet at GZA-8.

Surface Water Hydrology

Wyman-Gordon's North Grafton plant is located within the
Blackstone River Basin. The area around the lagoons is drained by
a brook, known as East Brook, which flows northward along the
eastern boundary of the site. East Brook joins the Quinsigémond
River at Hovey Pond, approximately 1/2 mile from the study area.
The Quinsigamond River joins the Blackstone River approximately 4

miles to the south of the facility.

Ground-Water Hydrology

The ground-water elevations observed in September 1982 were used

to develop the contours shown on Figure 5. As indicated on Figure
5, the apparent direction of ground-water flow across the study
area is northeasterly. However, recharge from the South lagoon
apparently resulted in ground-water mounding in the vicinity of the
lagoons. Thus, ground water may flow radially from the lagoons,
not only to the northeast, but toward the northwest and southeast;
a‘westerly flow component from the lagoons could affect water
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however, and distorted flow paths eventually merge into the
regional northeasterly flow pattern. East Brook may represent the
eventual discharge point for ground water moving through the

Wyman-Gordon facility area.

Wyman-Gordon suggests thaq.gréund~water flqw is
predominantly easterly toward the wetland and East Brook, based
on ground-water elevation data from north of the immediate facility
area (Wyman-Gordon, 1985). Figure 6 depicts ground-water
contours constructed in the area east of the main plant based on
data recorded in July and September 1984. These contours reflect
the regional flow toward East Brook from the.wYman—Gordon
property and the course of the brook prior to its discharge_inté
Hdvey Pond. it is important to note that. these flow directions afe

indicative only. of generalized regional flow. The elevation data
~
were not obtained on the same day; however, it is not known

whether this would have influenced the results.

During interim status, 11 soil borings were made in the region
of the RTF lagoons. Three additional shallow. borings were
completed in hand excavated holes. A total of 14 monitoring wells
were then installed in these boreholes. Locations and designations
of all wells are shown in Figure 2. Appendix C presents the

borings logs for the monitoring wells.
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Borings within the study area were completed in three major
phases:

o Phase I -- Monitoring wells GZA-1 through GZA-4
were installed in an attempt to satisfy the RCRA
requirements of one upgradient (GZA-1) and three
downgradient (GZA-2, GZA-3, GZA-4) wells.

o Phase II -- Wells GZA-5 through GZA-9 were installed
to supplement the initial RCRA wells and address the
issues concerning the extent of migration of RTF
lagoon effluent constituents in ground water.

o Phase IIIl -- Wells GZA-10, GZA-11, and GZA-12 were
completed to respond to issues on upgradient water
quality and the eastern extent of the RTF lagoon
.influence. ‘

GROUND-WATER MONITORING. PROGRAM DURING INTERIM
STATUS '

Ground-water monitoring at the Wyman-Gordon facility has
been'conduéted under the Massachusetts interim status regulations"
(Massachusetts General Laws Chapter 21C and 310 CMR 30.000).

The following evaluétes the fability's_program between November
1981, when the_ground-water monitoring provisions of the RCRA
requirements became effective, and July 1986, when the Task Force

investigation was conducted.

Regulatory Requirements

f

The State of Massachusetts has received final authorization to
administer the RCRA hazardous waste program. At the time of
final authorization, the state regulations became enforceable in lieu
of the federal regulations. Ground-water monitoring at the site is
now regulatéd by MDEQE regulations, which are equivalent to 40
CFR Part 264, 265, and 270. '

Monitoring Well System

The grouﬁd—water monitoring system was initiated in June 1982 -
with the installation of four monitoring wells identified as GZA-1
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through GZA-4 (also known as Phase I wells). As shown on Figure
2, these wells were installed in the immediate vicinity of the RTF
lagoons. Wyman-Gordon assumed ground-water flow direction to be
northeast toward East Brook. Well GZA-1 was designated the
upgradiént well, and wells GZA-2 through GZA-4 were designated
downgradient wells. o

Wells were constructed in borings first made by driving a 3- or
4-inch diameter casing to a sampling depth and washing out the
soil uéing a hydraulically-powered rotary bit. Borings were
terminated at the apparent top of the bedrock. Wells were
combleted by installing a l.5-inch diameter PVC pipe within the
hollow drive casing machine slotted 0.010-inch screened sections
intercept the entire thickness of the saturated zone. Wells were
reportedly sealed with a bentonite slurry, and concrete collars were
installed at the surface (Wyman-Gordon, 1985). A summary of
monitoring well construction is shown in Table 4; Appendix C
contains boring logs and well completion diagrams for the
monitoring wells, ‘

Ground-water elevations were initially measured in GZA-1
through GZA-4 in July 1982. Based on the measurements, Wyman-
Gordon determined that mounding was occurring as a consequence
of the RTF lagoons. The upgra&ient well (GZA-1) was within the
area of mounding and, therefore was, not an upgradient well as

initially designated.

Initial ground-water samples were also collected in July 1982.
Analysis showed elevated levels of arsenic in GZA-3 and elevated
levels of nitrates in all four wells. Wyman-Gordon, therefore,
decided that the RTF lagoons were directly impacting ground-water
quality, and the company initiated a ground-water assessment

program,
‘Massachusetts regulations (equivalent to 40 CFR Part 265.93)

rgqﬁire facilities to prepare an outline of a ground-water quality

assessment program. This outline must describe a more
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comprehensive program than the one for routine interim status
monitoring and provide for determining the following:
o Whether hazardous waste or hazardous waste
constituents have entered the ground water

o The rate and extent that hazardous waste or
hazardous waste constituents migrate in the ground
water

0 The concentrations of hazardous waste or
hazardous waste constituents in the ground
water
If analysis conducted under the interim status program
indicates facility may be affecting ground water, additional
samples are to be donelimmediately to determine if the original
analytical results were bias error. If ground-water effects are
still suspected, an assessment prior developed based on the
outline and specifying: -
o Number, location, and depth of wells

o Sampling and analyqical"methods for those

- hazardous wastes or hazardous waste
constituents at the facility

o Evaluation procedures, including any use of
previously gathered ground-water quality
information

{
o A schedule of implementation

Upon Wyman-Gordon's July 1982 conclusion that the RTF
lagoons were affecting ground water at the facility, Wyman-Gord;h
initiated a ground-water assessment program. Wyman-Gordon
installed wells GZA-5 through GZA-9, including GZA-5A and GZA-
6A, in August 1982. These seven wells are known as the Phase II

wells. The Phase II wells did not include an upgradient well, and

Wyman-Gordon, therefore, installed three additional wells (Gza-10,
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FIGURE 6
GROUND-WATER CONTOURS NORTH OF THE IMPOUNDMENTS
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GZA-11, and GZA-12, known as the Phase III wells) in June and
August 1984 to define upgradient water quality (GZA-10), and the

eastern extent of lagoon influent (GZA-11, 12).

All but three wells (GZA-5A, GZA-6A, and GZA-9) were
constructed and screened identically to the Phase I wells. GZA-5A,
GZA-6A, and GZA-9 were hand-driven in a wetland area and

constructed of stainless steel (see Table 5 and Appendix C).

The Task Force determined that the following violations existed

in Wyman-Gordon's ground-water monitoring program:

o 40 CFR Part 265.90(a) -- Wyman-Gordon did not have
a ground-water monitoring program until July 1982,
approximately 8 months after the ground-water
monitoring requirements became effective (November

19, 1981). }

o- 40 CFR Part 265.91(a)(1) and (2) -- Wyman-Gordon
initially assumed that ground-water flow direction was
to the northeast. At the time of well installation:
(July 1982), Wyman-Gordon designated three of the .
four wells as downgradient wells (GZA-2, -3, -4), and
the remaining well (GZA-1) as upgradient. Water
level measurements taken in July 1982 indicated
mounding in the ground-water surface as a
consequence of the RTF lagoons. This resulted in al
four wells being downgradient. No upgradient well
existed until the installation of GZA-10 well in 1984,

o 40 CFR Part 265.91(c) -- Monitoring wells are not
adequately sealed to prevent contamination from
entering the screened interval from above, thus
affecting the integrity of ground-water samples. At
the time of the Task Force inspection, several wells
were not sealed at the surface (see Table 1). 1In
addition, the bentonite seals are approximately 1 foot
thick (see Table 4). At least two foot thick seals
are preferable. In addition, at the time of
the Task Force inspection, Wells G, GZA-3,

GZA-4, GZA-6, GZA-6A, and GZA-10 did not
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have concrete collars and/or PVC caps (see
Table 1), adding to the possibility that
contamination may infiltrate the well from the
surface.

o 40 CFR Part 265.93(d)(4): Because the monitoring
wells are inadequately constructed, Wyman-Gordon
has failed to adequately determine the rate and
extent of. migration, and the concentrations of"
hazardous wastes or hazardous waste constituents in
the ground water as a result of RTF lagoon
influence.

o 40 CFR Part 265.93(d)(7)(i) -- Wymaﬁ-Gordon has not
established concentrations for hazardous waste
constituents as required by assessment monitoring.

In addition, the following deficiencies exist:

o Screen lengths in all wells are the entire length of
the saturated zone. This does not allow for sampling
discrete portions of the highly variable
unconsolidated sediments.

o Ground-water surface elevations and well casing
heights were measured only to thé nearest 0.1 foot.

- The Technical Enforcement Guidance Document (EPA,

- 1986) states that elevations should be taken to the
nearest 0.01 foot to ensure accurate flow evaluations
- and to provide a check on the integrity of the well

(e.g., identify siltation problems). The Task Force

did note that well depths have become shallower, :

which may indicate that siltation has occurred (see

Table 5).

P

o Wyman-Gordon has failed to adequately define bedrock
characteristics through borings, and they have failed to
determine whether bedrock is part of the uppermost aquifer.

o Vertical ground-water flow gradients for the bedrock and
unconsolidated surficial-deposits have not been determined.

o Wyman-Gordon's ground-water flow calculations appear to be
based on average permeability of the unconsolidated sediments
portion of the aquifer; however, flow may be occurring in
discrete lithologic units of these sediments.

Ground-Water Sampling and Analysis Plan

Wyman-Gordon developed a sampling and analysis plan (SAP) in
1982 for the Phase I RCRA wells. The SAP has not been updated
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to reflect procedures the company may have followed since 1982,
or what changes, if any, have been made in its analysis.
Furthermore, the SAP does not address the Phase II or Phase III
wells. The SAP should be revised to include these wells that are
now used for background momitoring.

The SAP contains no sampling schedules for the background )
monitoring required by 40 CFR Part 265.92(c) and (d). - At the time
of the Task Force inspection, Wyman-Gordon had not established
background concentrations quarterly for one year, or conducted
semi-annual sampling following the initial year because they were

conducting assessments,

The SAP is deficient in several other areas. No reference to
field measurements such as pH, specific conductivity, temperature,
and turbidity is made in the SAP. There is also no reference to a
Laboratory Quality Assurance/Quality Control (QA/QC) program, nor
a reference to field, trip, or equipment blanks taken for QA/QC
purposes. No sampfé analyses request forms have been included.

The 'Task Force did not observe sampling by Wyman-Gordon;.
therefore, the Task Force could not determine whether company
follows the SAP (as written).

A revision of the SAP should define the polnt of compliance,
whiqh should include both the North and South lagoons. The Part
B permit application incorrectly defines the hazardous waste

management area to include only the South lagoon.

Not all the quarterly sample parameters (as required by 40 CFR

Part 215.93 (d)(7) are included in the SAP.
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Sampling Analysis and- Data Quality Evaluation

Interim status ground-water monitoring data collected by
WymaniGordon between July 1982 and July 1986 (the time of the
inspection) has been very limited (See Appendix E). Ground-water
assessment was initiated upon the completion of one sampling round
in July 1982, and no quarterly backgrouﬁd concentrations have been
established for one -year. Wyman-Gordon also did not specifically
confirm its operative assumption tHat the lagoons were affecting

ground-water quality.
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TABLE 4

MONITORING WELL CONSTRUCTION DATA!

Total Depth

o From Seal
Well Date GSEZ2 GSE TOC3 Casin Screen Screen Thicknes
Number Completed (ft.) (msl)Z2 (msl) Type Type (ft.) (ft.)
GZA-1 6/18/82 36.5 372.8  375.65 PVC PVC 24.8 1.1
GzA-2  6/21/82  22.3 373.6 376.3  PVC PVC  14.9 .9
GZA-3  6/22/82 23.2  369.6 372.1  PVC PVC 14.9 1.1
GZA-4 6/22/82 23.6 363.9 363.9 PVC PVC 19.1 o7
GZA-5 8/23/82 26.3 369.7 371.1 PVC PVC 19.8 1.7
GZA-5A 8/27/82 3.4 366.0.  369.45 SS SS 2.9 NONE
Gza-6  8/19/82  35.7 367.6 369.1 BVC  PVC  29.7  1.87
GZA-6A 8/27/82 5.4 364.8 368.3 SS SS 4,9 NONE
GzA-7 8/23/82  33.7 360.7 .363.3 PVC PVC  29.7 .6
Gza-8 8/17/82 .- 42.6 357.3 358.8 PVC . PVC 39.6 1.2
GIA-9  8/27/82 5.2 357.4  361.05 SS SS 4.7  NONE
GZA-10 6/18/84 40.0  374.6 3 PVC PVC 24,56 .58
GZA-11 8/1/84 25.5 = 5 PVC PVC 25.36 .59
GZA-12 8/3/84 23.5 3 3 PVC PVC 15.0 .59
Notes
1 Source: Wyman-Gordon well construction logs.
2 GSE: ground surface elevation; msl: mean sea level,
3 Top of casing.
4 gS: stainless steel; PVC: polyvinylchloride.
5 Unknown; no information on well log. :
6 Approximate length; unclear from logs.
7 Bentonite and "miscellaneous backfill."
8 Concrete surface seal only.
9 Bentonite surface seal.
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Well:

GZA-]
GZA-2
GZA-3
GZA-4
GZA-5
GZA-5A
GZA-6

GZA-6A

 GZA-7

GZA-8
GZA-9
GZA-10
GZA-1!

GZA-12

Note:

TABLE S
COMPARISON OF WELL DEPTHS

Task Force Initial Tortal
Total Well Depth* Well Depth*
(f1) (fty
38.08 39.35
22.18 ) 233
22.41 ‘ 23.0
20.17 - 20.6
24.02 25.7
6.11 6.85
33.46 33.9
8.18 . 8.9
35.14 36.3
40.86 - | ' 44.0
8.10 8.85
33.47 B 34.0
26.68 25.3
17.35 17.6

. Measured from top of casing.
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Sampling conducted by Wyman-Gordon has been limited to the
following:

o July 1982 and September 1982 for wells GZA-1
through GZA-4. Analysis included drinking water
parameters, ground-water quality parameters, ground-
.water contamination -parameters, and other
parameters (nickel, turbidity) (see Appendix E).

o GZA-10, 11, 12, were sampled once in 1984.

o One addltlonal well (GZA 6) was sampled quarterly in
1985.

o Two wells (GZA-6 and GZA-11) were sampled during
~ the first two quarters of 1986.

|3
The Task Force has, therefore, determined that Wyman-Gordon
has failed to meet the requirements of 40 CFR 265.93 (d)(4) as
required by 265.93 (d)(7). )

GROUND-WATER MONITORING PROGRAM PROPOSED FOR RCRA
PART B PERMIT o 3

On June 3, 1985, Wyman-Gordon notified MDEQE that the-
faéility intended to discontinue using the RTF Lagoons, and to
close them in compliance with RCRA closure standards. Wyman-
Gordon_also!indicated that since such closure would not occur prior
to November 8, 1985 (the date by which Section 3005(e) of RCRA
required the submission of a permit application for a final
determination regarding land disposal facilities), Wyman-Gordon —
would submit a Part B permit application focusing primarily on
closure of the RTF Lagoons. The company submitted the
application on November 8, 1985.

Because the RCRA-application was submitted after assessment
was initiated, a ground-water monitoring program was outlined for
compliance monitoring. However, the following deficiencies existed
in the Part B permit application:
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o) 40 CFR Part 270.14(c)(2) -- The facility has not
adequately characterized the site hydrogeology and
uppermost aquifer.

o 40 CFR Part 270.14(c)(4) -- The facility has not
adequately defined the extent of ground-water
contamination from the RTF lagoons.

o 40 CFR Part 270.14(c)(4)(ii) -- The facility has not
sampled ground water for all Appendix VIII-
hazardous constituents.

o) 40 CFR Part 270.14(c)(7) -- The facility has not
submitted sufficient data to establish a compliance
monitoring program or an engineering feasibility plan
for a corrective action program.

o 40 CFR Part 264.95 -- The waste management area
does not include the North RTF lagoon.

0o 40 CFR Part 264.97 -- Existing monitoring wells are
not properly constructed to ensure the integrity of
ground-water samples (i.e., lack of concrete seals,
excessive screen lengths).

o) 40 CFR Part 264.94(b)(1) =-- The alternate
concentration limits demonstration is inadequate since
the site is not properly characterized in terms of its

" hydrogeochemistry, -

EVALUATION OF MONITORING—bATA FOR INDICATIONS OF WASTE RELEASE

Analytical results for the samples collected by Task Force
personnel are presented in Appendix A. In general, the data (Table
12) indicates that hazardous waste constituents from the RTF
lagoons have leaked into the ground water.

Total and Dissolved Metals

Total and dissolved metals analysis on Task‘Force samples show
~levels of arsenic, chromium, and lead above Interim Primary
Drinking Water Standards (IPDWS) in well GZA-11. Arsenic
exceeded the IPDWS in GZA-6, -6A, -4, and -12. Nickel was found
to be above the ambient water quality criteria in GZA-11, -6A, -6,
and -4. All of these contaminants have been used as indicators of
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lagoon effluent by Wyman-Gordon, and all of the above listed
wells are downgradient of the RTF lagoons.

Task Force sample results generally agree with previous
Wyman-Gordon sampling results; data shows the presence of lagoon

effluent contaminants in downgradient monitoring wells.

Nitrate Nitrogen

" High levels of nitrate nitrogen were found in three
downgradient monitoring wells (GZA-6, -6A, -2) and the South
lagoon water sahple. This generally agrees with previous Wyman-
Gordon results. In addition, the high level of nitrate nitrogen
found in South lagoon water and downgradient further indicates
that the RTF lagoons are impacting ground water.
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TABLE 12

HAZARDOUS WASTE GROUND-WATER

Constituent

GZA-11
2
Total Arsenic {.05) 1.0
Dissolved Arsenic - .64
. 2
Chromium (.0§) -
2 -
Lead (05) _ .109
4
Nickel (.01) 020
2
Nitrate (10) -

Notes:

» Dup = Duplicate sample

2 ) - -

IPDWS: Interim Primary Drinking Water Standard, mg/L
3 . 5 ’ -

-- Indicates constituent below standards.
4

GZA-lu
Dup

1.1

.054
0.78

028

Ambient Water Quality Criteria, mg/L.

GZA-6A

.021

17.0

Sample Location {(mg/L}

GZA-G}A
Dup

55

19

.033

20.0

TASK FORCE SAMPLE RESULTS

GZA-4

077

GZA-12

.68

GZA-2

GZA-C

.030

17.30

40



REFERENCES

Goldberg - Zoino and Associates, 1983, Phase II Hydrogeologic.
Study, prepared for Wyman-Gordon Company. February
1983. .

Goldberg - Zoino and Associates, 1984, Report on Hydrogeologic
’ Studies, Rinsewater Treatment Facility Lagoons, prepared
for Wyman-Gordon Company, November 1984.

Goldberg - Zoino and Associates, 1987, Supplemental Well
Installations and Hydrogeologic Evaluations, prepared for
Wyman-Gordon Company, 14 pages. April 1987.

MDEQE, 1981, Memorandum to File from Dodie Hunnewell
(DHW) . August 24, 1981.

MDEQE, 1987, Order, issued to Wyman-Gordon. Company.
September 29, 1987. -

.U.S. EPA, 1985, .Memorandum to 3007 files from Stephen
Mangion, Region 1. December 10, 1985. .

U.S. EPA, 1986, RCRA Ground-Water Technical Enforcement
Guidance Document, Office of Solid Waste and Emergency
Response Directive Number 9950.1

Wyman-Gordon Company, 1983, Petition for Delisting Rinsewater
Treatment Facility Sludge. August 1983.

Wyman-Gordon Company, 1984, Supplemental Report to the Part
A and Part BDelisting Petition Reports. May 1984.

Wyman-Gordon Company, 1985, Part B permit application.
November 1985.

43






" e a

APPENDIX A

LAGOON WATER AND SLUDGE CHARACTERISTICS






TABLE A-1
LAGOON WATER CHARACTERISTICS

Concentration (mg/L)

Constituent Nov, 1983 June 1985
Aluminum 11 --
Arsenic . 0.06 < .010
Barium < 0.05 -
Cadmium “ < 0.05 --
Chromium (Total) < 0.093 .008
Cobalt o ' . 0093 -
Copper . ’ < 0.23 -
Iron 1.6 . --
Lead _ <01 -
Manganese 0.40 -
Mercury 0.00047 -
Molybdenum 0.067 -
Nickel 04 .68

_ Selenium ‘ . < 0.01 --
Silver - ’ o , < 0.05 --
Tin : _' ; . < -
Titanium - _ - <_0.89 -
Yanadium : ’ < 0.07 -
Zinc - 1.1 - -
pH (pH units) ' - 7.4
Notes:

Source: Wyman-Gordon, 1985
-- Indicates not analyzed for.

< Means "less than.”




TABLE A-2

TOTAL AND EP EXTRACT CONCENTRATIONS OF
EP METALS FOR "NEW" SLUDGE, 1983

Concentration in Sludge (mg/kg)!

Week 1 Week 2 Week 3 Week 4
Sampling Period 3/4-3/11 3/11-3/18 3/18-3/25 6/3-6/10
Total Metals
Arsenic . <5.0% <4.3 T <57 <0.4
Barium 55 97 98 . 14
Lead 193 325 756 343
Mercury 139 - 23.6 39.0 44
Selenium <5.0 <4.3 <5.7 <0.4
Silver : <8.0 37.03 38.6 2.8

Concentrations in Extract (mg/L)3

Week 1 Week 2 Week 3 Week 4
EP Toxicity
Arsenic <0.005 <0.005 <0.005 <0.005
Barium T <4.0 . <0.10 ) <0.10 <0.10.
Lead <0.10 <0.10 <0.10 <0.10
Mercury <0.0005 <0.0005 <0.0005 <0.0005
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.02 <0.02 <0.02 <0.02
Notes:

Source: Wyman-Gordon, 1983,.1984.

1 mg constituent/kg total solids (parts per million). -

2 < means "less than."

3 mg/L equals parts per million.
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TABLE A-3

ANALYTICAL RESULTS OF NEW SLUDGE. 1983

Week | Weck 2 Weck 3 Week 4
Sampling Period 3/4-3/11 3/11-3/18 3/18-3/25 6/3/-6/10
Item
pH 6.8 9.5 8.1 8.6
Total Suspended 1.49 0.99 1.04 1.06 -
Solids (%)
Total solids (%) 1.7 1.3 1.1 1.3
Total Metals (mg/kg)l?
Cadmium 8.9 <8.5 <11.5 6.2
Chromium 1,274 382 1,127 2,160
Chromium (VI]) 71 46 73 45
Nickel 2,175 879 1,641 2,611
EP Toxicity (mg/L) o
Cadmium <0.01 <0.01 <0.01 0.08
. Chromium 0.52 <0.05 <0.0§ 0.63
Nickel - 2.79 0.35 0.45 2.49

Total Cyanide (mg/kg)! <12

EP Cyanide (mg/L) _ <0.01

Notes:

Source:

1

2

mg constituent/kg total solids.

Wyman-Gordon, 1983, 1984.

Detection limits for metals analyses of sludge samples arc a function of

the weight of the sample aliquot used in the sample digestion procedure
and the solids concentration of the sample; for this reason, the detection

limit may vary from sample to sample for any given metal.

-- Indicates not analyzed for.




TOTAL AND EP EXTRACT CONCENTRATIONS OF

TABLE A-4

EP METALS FOR "OLD" SLUDGE

Total Metal Quadrant 1
Arsenic <0.6%
Barium 29
Lead 194
Mercury 1.06
Selenium <0.6
Silver 5.0

EP Toxigity Quadrant [
Arsenic <0.005
Barium C.20
Lead 0.10
Mercury <0.0005
Selenium "<0.005
Silver <0.02

Notes:

Source:.

1
2

s

oncentr

Quadrant II

<0.5
38
204
0.94
<0.5
4.7

ion _in Slud m

Quadrant 111

<0.7
24
234
2.21
<0.7
7.0

k 1

Quadrant 1V

<0.7
35
260
2.69
0.7
7.6

Concentration_in Extract (mg/L)3

Quadrant II

<0.005
0.20
0.10
<0.0005
<0.005
<0.02

Wymaq-Gordon, 1983,

< Means "“less than”

mg/L equals parts per million.

Quadrant 11

<0.005
0.10
0.10
<0.0005
<0.005
<0.02

mg mectal/kg total solids (parts per million).

Quadrant 1V

<0.005
0.20

- 7010

<0.0005
<0.005
<0.02




TABLE A-5§

ANALYTICAL RESULTS FOR SOUTH LAGOON SLUDGE
"OLD" SLUDGE
(SAMPLES COLLECTED 3/18/83)

Parameter
pH

Total Solids (%)

Total Metals (mg/kg)!

: Cadmium
Chromium
Chromium (VI)
Nickel

EP Toxicity (mg/.L)
Cadmium
Chromium
Nickel

Total Cyanide (mg/kg)}

EP Cyanide (mg/L)

Notes:

Quadrant |
10.2
20.5

4.0
467

34
1,616

<0.01
0.10
6.72

<l1.0

<0.01

Source: Wyman-Gordon, 1983.

1

2

mg constituent/kg total solids.

Quadrant I
10.8
22.1
38
441

10.0
1,032

<0.01
<0.05
4.16

Quadrant 111

117

16.8

3
373

8.9
1,618

<0.01
<0.05
2.52

Quadrant IV

11.7

17.1

48
420
10.5
1,158

<0.01
0.06
2.31

Dectection limits for metals analyses of sludge samples are a function of

the weight of the sample aliquot used in the sample digestion procedure
and the solids concentration of the sample; for this reason, the detection
limit may vary from sample to sampie for any given metals.

-- Indicates not analyzed for.
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.APPENDIX B

ANALYTICAL RESULTS FOR HWGWTF SAMPLING
WYMAN-GORDON COMPANY



CASZ WG, 422t

SAPLE NC: QI292/Maa492  QI316/M0AE16  QI290/MQA499  QIIIS/MGASIS 01295 /MpadoS

SameLs LCCATION: . WELL B2p-11 WELL G1A-11 VELL GZA-68  WELL GIemeA

SeMplt TYPC] pye pue NP - Ll £G. BLY

VoA ACETOME ! PO L PRI 130 9.4 J !
CH_DROF DR | 4,201 4 ! Ly J ]
IETHYLENS CHLORIDE ! | 3.2 01 3.7 41 £.9 01 !
TETRACHLOROETHAME ! 8 5.4 | B4 7.8 !
111r1-TRICHLORCETHENS | 18 1 17 1 17 1 22 I
TOLUENRE ! f | ! ! !

SEMI-  PRENOL

VoA BIS(2~ETHYLHEXYL )PHTHALATE TR

Di-t-BUTYLPHTHALATE
2-METHYL MAPHTHALERS

2.6 J

ro
[ S

ro 4

o
> O-
[

3.8 J 104

[ ]
-

PEST/ MO HITS
PCR

TIC- MO HITS
VOt=PT

TIC-  Z,4-DIMCTHYLDICAMS
SEXI-  DIMCTHYLNAPHTHALENZ
VoA 2-PROPAMDL » 1-02-(2-KETHOXY=-1-
METHYLETHOXY )~ 1 ~METHYL
UNKXNOwH
USKNDWN
UNKMOMN
UNXNOWN

! I{PUR B50) {2J
!
|
I
!
!
!
o
LNXNOWN . !
!
{
t
!
!
!
!
!

(PUR 937) 5 J

25 U 3 10 J.

)HD—‘ Liad
I o

. .

—-

64 J
90
2
27 4
110 J
120 J

UNKNOWN
UNKHDWN
UNKNOWN
UMKNOWH
UNRKNOWN
UNKNOWN
UNKNOWN
UMRNOWN

]
!
|
!
!
!
{
!
|
I
!

[ Q%]
o~

1
!
|
}
]

[N S |
tn o !
| SO S SEGN S

TOTAL  ALUNINUM 14300 12000
ITTALS  ANTIMONY 68 80

| ! 1350 14400
i !
ARSENIC b 1030.00 | - 1130
! ]
! |

!
10 1 L3
2.4 1 57
!
!

27

<
-

BARIUH 149
BERYLLIUM

CADHIUN I |

CALCILM | 80300 | 75900 4990 1960

CHRONIUN I 41 | - 54
! I
! |

23

296

COBALT
COoPER

M5 428

IRON 53000 34500 3
LEAD 109 78

I I 443
! !
HASHESTUH S ! 8140 | - 7620
! |
! |

| 7280
! B
82 s7eq
HANBAME ST 402 434 I
FERCURY 0.4 !

19 28

ALL CONCIHTRATIONS ARE IN wa/L.



CASE MO: 728
SAMPLE NO! QI292/MOR4T2  QIZIA/MBAS1S  QI299/MOA499  GIIIS/MOAGLS  [1295/M06495
SAPLE LOCATI WILL GZa-11  WELL GZ#~11  WELL Gle—6k  WELL 826k .
SAMPLE TYPE: me 1 e L2 £0. BLK
NITTE 1 7 ! x ! !
POTASSIlm | 11100 | 10600 | 15800 7560 ! :
STLERIUM | 5,00 i S | i | !
SILER ! | ! l | [
SODIU [ 576000 | 306000 | 500000 | 548000 | 880 |
THALL TUN | | [ o ! :
VANADI UM | 254 ) 23 1 ! 2 |
2INC l 45 | 43 1 %5 0 | 5
DISS,  ALUNINUM | 240 | 2730 ) 1160 | 9220 | !
METALS  ANTIMONY ! 541 % | ! 46 1 !
ARSERIC ! 643,00 | 646 | 20,9 | 198 | N
BARIUM ! 86 | s 1 13 s
BERYLLIUN J ; I | | |
CADXIUN [ | [ [ [ [
CALCIUM | 89200 | 81100 | 4060 | 1060 | 348 |
CHROMIUN I ! 4 | [ o |
COBALT | | 17 1 ! ! |
COPPER J 209 | 2T I 3 !
IRON [ 2580 | 920 | | 817 1 10 |
LEAD [ [ 8 ! 4.5 | !
BASHESTLX I 6690 | 6420 1 k! 2 I 1
MANGANZSE ! 275 | 70 | 9 1
IERCURY 1 | u 1 | |
RICKEL [ SL200 28 | 2F IO !
POTASSIUK f 10400 1 8850 1 18000 | 6890 ! !
SELERIUN ! [ [ 1 I !
SILER [ ! ! ! | 1
SODIUM | 304000 | 318000 | 472000 | 564000 | 92 |
THALL TUX | j I 1 | !
VANADIUX [ 148 | 731 kxR 22 [
ZIN ! 27 | % ! | |
INORG, AXMONIA MITROGEN | 1600 | 1600 | ; 620 | |
INDIC, BROXIDS | i [ | | !
CHLORIDE 1 134000 | 138000 | 126000 | 159000 | !
CYANIDS I 50 | 5 2 | 182 | !
NITRATE NITROGEN I 6000 | 7500 | 17000 | 20000 | !
NITRITE MITROGEN ! I ! : ! [ !
POC I I 1 o I I
POX [ 9 | ! 26 1 15 1 |
SULFATE | 155000 | IT5000 | 425000 | . 445000 | I
T0C | 21000 | 26000 | 3900 | 11000 | 1
TOTAL PHEND! ! 26 15 | 18 1 10 1- {
T0X I 23 8 4 | 81 | !
CARBONATE 1 ! [ ! ' ! |
BICARBONATE [ ! I ! ! |

ALL CONCENTRATIONS ARE IN ug/L,



wial 4y BekD

SAPLE MC!
SamPLE LOCATION:
SAPLE TYPE]

Q1318/Mans18

FIELD BtX

Q1321/%4421

TRIP BLK

Q1294/
82,12

NOA494

Q1296 \n0R494
LAGOON 31

Q1297 /K0n497

GlA=4

V0A ACETONE
)ETHYLENS CHLORIDE
TETRACHLDROETHANE
111, {~TRICHL DROSTHENE
TOLUENE

SEMI-  PHENOL

VOA BIS(2-ETHYLHEXYL)PHTHALATE
Di=+-BUTYLPHTHALATE
2-HETHYL NAPHTHALENZ

PEST/ MO HITS
PCE

TIC-  NO HITS
VoR-PT

TIC-  2p4-DIMETHYLDECAKE
SEMI-  DIKSTHYLNAPHTHALENE
VOA  Z-PROPANOL:1-[2-(2-KETHOXY-1-
METHYLETHOXY )1 -NETHYL
UMKHOW
UNKNOWN
UNKNOWN
UNKNOWN
UMKNOWN
UNKNOWN
UNKNDWH
UNKNOWN
UMKNOI
LMKNDMH
UNKNOWN
UNKMOMN
LRKHOWN

TOTAL  ALUKMINUM

KETALS  ANTIMONY
ARSENIC
BARIUM
BERYLLIUN

CADMIUM
CALCIUN
CHRONILY
COBALT
COPPER

IRON

LEAD
MAGNESTUM
MANGANZSE
MERCURY

ALL COMCENTRATIONS ARZ IN ue/L,

—— v . m— — e = e e e e e e s e e e e e —_— = e -

18

314

51

—_— o —

L6 J

204 J

160

24

2.8J

!
|

H(PUR 920) 45J

19 JB

5240

168.35
84

30400

16
23

78000
12
11500 3
40

!

I
|
|
|
|
|
|
!
|
|
1

3 JBI

280

7470

225

692

38

r) >
.

o0 o ~d

9 J

4290

365

282
3

— e - e am e e e hh e e et e v ee e e e . - — — e =



CASZ M0 4228

SaMPLE MO Q1318/M0A618  QII21/MBAE21  QI294/M0ad94  QI294\MOM496  Q1297/MQ0497
SAMPLE. LOCATION: G212 LAGOON ¢) GZpe
SAsPLE TYPE] FIELD RLK TRIP MK

NICKEL
POTASSIUM
STLENIUM
SILER
SODIUN
THALL IUX
UANADIUM
ZINC

o350

830 603 20200 484000

144
24

15 143 13

1SS, ALLMINUA
KETALS  ANTINONY
ARSENIC
BARIUA
BERYLLIUM

[ I

16.3

CAMILY
CALCIUN
CHROXIUN
COBALT
COPPER

280 187 32700 8600 4150

18

14

IROH

LEAD
HATME ST
MANGANE SE
}ERCURY

268

10400

I

B33
10

NICKEL
POTASSIUN
SELENIUN
SILVER

SODIUK
THALLIUK

VANADIUM
ZINC

30

21200 18800

849 997 528000 432000

170

13
g

INORG, AMMONIA NITROGEN
INDIC, BROMIDZ
CHLDRIDE
© CYANIDZ
KITRATz NITROGEM
NITRITE NITROGEN

30000 128000 - 125000

4000 31000 17000

_ ____..__
— e e

PoC

PoX

SULFATE

TS

TOTAL PHENCLS
TOX.
CARBONATE
BICARRONATEZ

25000
7200

470000

4000
14
44

425000
4000

8.6 56

94
(8}
]
Ut

ALL CONTENTRATIONS ARE IN we/L.
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——c=— we - —

SA¥PLE MD0
SaMPLE LCCATION:
SaPLE TYPE!

21300/M104500
GZe-10

01314/ 14
GZo-4

Q1319/M004 19
82p-3

21320/M04420
6e-2

VoA ACETONE

CHLORDFORN

METHYLEME CHLDRIDE
TETRACHLORDETHANE
1119 3-TRICHLORDZTHENE
TOLUENE

SEXI-  PHENCL
BIS(2-ETHYLHEXYL)PHTHALATE
DI-=BUTYLPHTHALATE
J=MITHYLNAPHTHALENE

. PEST/
-PCB
TIC-
Vo=PT

NO HITS

MO HITS

TIC-

StHi-
VoA

29 4=DIMETHYLDECARE
DIMETHYLNAPHTHALEZNE
2-PROPANCL s 1-12-{2-%ZTHOXY-1~
KETHYLETHOXY )= 1 -XZTHYL

UNKNOWN

UNKNOWH

UNKKOWN

LHKHOWH

URKNOWN

UMKHOWN

UMKNOWN

UNKNDWN

UNKNOWN

UNXNOWN

LHKNOWN

URKNOWH

UNKHOWN

TOTAL
KETALS

ALLMINUS
ANTINONY
ARSENIC
BARIUN
BERYLLIUK

CADHIUK
CALCIUN
CHROXIUK
COBALT
-COPPER

IRON
LEAD
MABHES TN
HAHERHESE
KERCURY

ALL COMCENTRATIONS ARE IN wg/L.

— e S

16 J

1270

2.1
o]

2500

970

2000
1440

—_ e — e e —_— - — —

18

3840

70
14

4350
I5

2370

1540
34

380

11.8
28

14700
13

2250

3320
70

1) O »+
L~
“ o

2.4

220

13

284

2160
91

0.2



CASE 0. 4228

SMPLE MO: D1300/M0A500  QIZ14/M0A614  QIZIO/MEALIC  QII0/m0ag20
SAMPLE | DCATION: 62610 §le4 628-3 le-2
SAOLE TYPC! ‘
NIDKEL I 1 ! l s
POTASSIUX l 2100 | £940 | 25400 | 200
SELENIUA ! | | | :
SIL\ER 1 S I | !
SODIyM I 11500 | 389000 | 492000 | IT20000 1
THALL Tt i 1 i | r
UANAD TUN n I gs | g5 | !
ZINC ! 8 | 27 1 ORI 16 |
DISS,  ALUMINUN i [ 290 | 1Se | 1956 |
KETALS  ANTINOMY [ ! | | |
ARSENIC ! ! 70 16,1 | :
RARTUM I 20 | 4 S 3
BERYLLIUN { I | i |
CADMILH | l ! { [
CALCIUN I 25800 | 4970 | 15500 | 6280 |
CHROMI L 1 | [ [ o
COBALT x 20 | [ [ |
COPPER ! | 16 | [
IRON [ 5190 | 11 ! 3
LEAD { } ! | |
KASHESTUN ! 2120 | £380 | 3180 | 2640 - |
HANGANZSS | 1850 | 326 | VI 101 !
KERCURY - ! [ [ [ !
HICKEL i : | 23 i [
POTASSIUN ! 4040 | 770 | 7200 | 18700 |
SELENTUN ] | I | |
SILVER I | | r J
SODIUM | 12500 | 404000 | 400000 | 644000 |
THALLIUN ! ! I | |
VANADIUX I ! 9% | 50 | 2
ZINC I 55 12 | 12 !
INORG, AMMONIA NITRDGEN | 140 300 200 | 1000 |
INDIC. BROXIDZ ! I I [ [
CHLORIDE | ! 300 ! 600 1 11800 |
CYANIDE I i I [ 20 |
NITRATE NITROGEN i ! [ 140 1 21000 |
NITRITE NITROGEN 1 I I I !
POC | I | -1 I
POX i 9 ! 10 1 10 |
SULFATE i ! 360000 ) ) 440000 |
T0C v I 4100 | 5800 | I500 | 6800 |
TOTAL PEENCLS | ! 14 3T !
TOX ! 15 1 60 001 67 |
CARROMATE 1 [ o | |
BICARBONATE n | I I 1
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MEMORANDUM
DATE: November 5, 1986

SUBJECT: Evaluation of Quality Control Attendant to the Analysis of Samples
from the Wyman-Gordon, Massachusetts Facility

FROM: Kern Partymiller, Chemist °
PRC Environmental Management

THRU: Paul H. Friedman, Chemist*
Studies and Methods Branch (WH-562B) -

TO: HWGWTF: Tony Montrone*
: Gareth Pearson (EPA 8231)*
Richard Steimle*
Ed Berg (EPA 8214)*
Wayne Wirtanen, Region I
Steve Mangion, Region I

This memo summarizes the evaluation of the quality control data generated
by the Hazardous Waste Ground-Water Task Force (HWGWTF) contract analytical
laboratories (1). This evaluation and subsequent conclusions pertain to the
data from the Wyman-Gordon, Massachusetts sampling effort by the Hazardous
Waste Ground-Water Task Force.

The objective of this evaluation is to give users of the analytical data a
more precise understanding of the limitations of the data as well as their
appropriate use. A second objective is to identif y weaknesses in the data
genecration process for correction. This correction may act on future analyses
at this or other sites.

The evaluation was carried out on information provided in the accompanying
quality control reports (2-3) which contain raw data, statistically transformed
data, and graphically transformed data.

The evaluation process consisted of three steps. Step one consisted of
generation of a package which presents the results of quality control
procedures, including the generation of data quality indicators, synopses of
statistical indicators, and the results of technical qualifier inspections. A
report on the results of the performance evaluation standards analyzed by the

* HWGWTF Data Evaluation Committee Member



laboratory was also generated. Step two was an independent examination of the
quality control package and the performance evaluation sample results by
members of the Data Evaluation Committee. This was followed by a meeting
(teleconference) of the Data Evaltuation Committee to discuss the foregoing data
and data presentations. These discussions were to come to a consensus, if
possible, concerning the appropriate 'use of the data within the context of the
HWGWTF objectives. The discussions were aiso to detect and discuss specific or
general inadequacies of the data and to determine if these are correctable or
inherent in the analytical process.

Preface

The data user should review the pertinent materials contained in the
accompanying reports (2-3). Questions generated in the interpretation of these
data relative to sampling and analysis should be referred to Rich Steimle of
the Hazardous Waste Ground-Water Task Force.

1. Site Overview

No site background information was available to the HWGWTF Data Evaluation
Committee teleconference concerning the Wyman-Gordon facility.

Fourteen field samples including one field blank (MQA618/Q1318), one trip
blank (MQA621/Q1321), one equipment blank (MQA495/Q1295), and two pairs of
duplicate samples (well GZA-11, MQA492/Q1292 and MQAG616/QA1316 and well GZA-6A,
MQA499/Q1299 and MQA615/Q1315) were collected at this facility. All samples
were low concentration ground water samples. Traffic reports indicated which
samples were blanks and duplicates.

II. Evaluation of Quality Control Data and Analytical Data

1.0 Meztals
1.1 Performance Evaluation Standards

Metal analyte performance evaluation standards were not evaluated in
conjunction with the samples collected from this facility.

1.2 Metals OC Evaluation

Metal spike recoveries were calculated for the twenty-three total metals
and seventeen dissolved metals spiked into one field sampie. Eighteen total
metal and fifteen dissolved metal spike recoveries were within the data quality
objectives (DQO) for this Program. The total aluminum and iron and dissolved
calcium and sodium spike recoveries were not required to be calculated because
the concentrations of these metals in the field sample were greater than four
times the concentration of the spike added. Recoveries of the six dissolved
metal spikes analyzed by graphite furnace atomic absorption-analysis were not
required to be reported and were not reported. The total selenium and thallium
spike recoveries were below DQO with recoveries of 55 and 70 percent,
respectively. -The total cadmium spike recovery was above DQO with a recovery
of 166 percent. All reported laboratory control sampile (LCS) recoveries: except
arsenic and all calibration verification standard (CVS) recoveries were within -
Program DQOs. :



The average relative percent differences (RPDs) for all metallic anaiyvtes
were within the DQOs.

Required analyses were performed on all metals samples submitted to the
laboratory.

No contamination was reported in the laboratorv blanks. Equipment, field.
and trip blanks show total metal contamination including aluminum
(concentrations as high as 316 ug/L in the field blank), barium (as high as 9
ug/L in the field blank), calcium (as high as 351 ug/L in the field blank),
iron (as high as 43 ug/L in the equipment blank), lead (3 ug/L in the field
blank), sodium (as high as 880 ug/L in the equipment blank), and zinc {15 ug/L
in the equipment and field blanks). Blanks also contained dissolved metal
~ contamination including barium (as high as 7 ug/L in the fieid blank), caicium
(as high as 348 ug/L in the equipment blank), iron (10 ug/L in the equipment
blank), and sodium (as high as 997 ug/L in the trip blank). Only the total
aluminum contamination was prcscnt at above the CRDL.

1.3 Furnace Metals

The differences between the results for the pairs of field duplicate were
large for total arsenic, dissolved arsenic, and total lead in duplicate pair
MQA499/6!5 and for total and dissolved lead in duplicate pair MQAd492/616. The
comparative precision of the field duplicate results is not used in the
evaluation of sample data as it is not possible to determine the source of this
imprecision. Field duplicate precision is reported for informational purposes
only. .

The total cadmium (166 percent recovery), selenium-(55 percent), and
thallium (70 percent) spike recoveries, as mentioned above, were outside DQO.

Method of standard addition (MSA), correlation coefficients for total
antimony in sample MQAG615, dissolved antimony in samples MQA492, 615, and 616
(duplicate analysis), and total arsenic in samples MQA494 and 614 were less
than 0.995. The specified antimony and arsenic results for the above samples,
except for antimony in samples MQAG15 (total) and 616 (dissolved duplicate),
should be considered qualitative. Results for total antimony in sample MQAG615
and dissolved antimony in sample MQAG616 (duplicate only) should be considered
unreliable.

The duplicate injection precision for total antimony in samples MQA497 and
620 and in spiked samples MQA495 and 497 had relative standard deviations
(RSDs) which were outside DQO. The duplicate injection readings for total
arsenic in spiked samplie MQA620 had an RSD which was outside DQO. The
duplicate injection readings for dissolved lead in both sample and in spiked
sample MQA492 had RSDs which were outside DQO. Spccxfxed results for all of
these samples should be consxdcrcd unreliable.

Traffic reports for samples MQAS500 and 618 were not included in the data
package. }

Lead, amimony, and arsenic results, all with exceptions listed below,
should be considered quantitative. Total lead results for samples MQA492 and



616 and all cadmium. thallium, and selenium results should be considered semi-
quantitative. All (total and dissolved) arsenic results for sampie MQA494

should be considered qualitative. Total antimony results for sample MQAG613.
dissolved antimony results for samples MQA492 and 615, all antimony results for
samples MQA495, 497, and 620, dissolved lead results for sample MQA492, and
total and dissolved arsenic results for sample MQA614 should be considered
unreliable.

1.4 ICP Merals

The differences between field duplicate results were large (or total and
dissolved aluminum, iron, potassium. and vanadium and total chromium and copper
in duplicate pair MQAA499/615 and . r total and dissolved chromium and iron and
total sodium in duplicate pair MQA492/616. The comparative precision of the
field dupiicate results is not used in the evaluation of sample data as it is
not possible to determine the source of this imprecision. Field duplicate
precision is reported. for informational purposes only. Background ion
(aluminum, iron, potassium, ctc.) results are measured and reported mainly to
describe general ground water conditions.

Aluminum was found in the field blank (MQAG618) at a concentration of 316
ug/L. This is above the aluminum CRDL of 200 ug/L. All other fieid blank
contamination was at levels below CRDL.

High sulfate concentrations were reported for samples MQA492, 496, 497,
499, 614, 615, 616, and 620. High sulfate concentrations could suppress the
barium results in these samples, although the quality control information
suppllcd with this and past cases does not indicate such interference.

The low level (twice CRDL) linear range checks for chromium, manganese,
nickel, and silver had low recoveries. The low level linear range check for
-zinc had a high recovery. All total and dissolved chromium, manganese, nickel,
and silver results should be considered to be biased low All zinc results
should be considered to be biased high.

All total and dissolved barium, beryllium, calcium, cobalt, copper, iron
(with exceptions), magnesium, manganese, potassium, sodium, vanadium results,
all dissolved aluminum results, and total aluminum results for samples MQA492,
494, 614, 615, 616, and. 619 should be considered quantitative. All chromium,
nickel, silver, and zinc results, iron results for samples MQA492, 494, and
616, and all toral aluminum results not mentioned above should be considered
semi-quantitative.

1.5 Mergury

Mercury results for duplicate sample pair MQA492/616 had a greater
absolute difference than expected (one sample had none detected and the other
0.4 ug/L). The comparative precision of the field duplicate results is not
used in the evaluation of sample data as it is not possible to determine the
source of this imprecision. Field duplicate precision is reported for
informational purposes only.

All total and dissolved mercury results should be considered quantitative.



2.0 Ingrganic and Indicator Analvtes
2.1 Performance Evaluatiop Standard

Inorganic and indicator analyvte performance evaluation standards were not
evaluated in conjunction with the sampies collected from this facility.

2.2 Inorganic and Indicator Analvte QC Evaluation

The average spike recoveries of all of the inorganic and indicator
analytes were within the accuracy DQOs for afl analytes (accuracy DQOs have not
been established for bromide and nitrite nitrogen matrix spikes but their
average recoveries werce 100 and 98 percent, respectively). This indicates
acceptable recoveries for all these analytes. All LCS and CVS recoveries
reported in the raw data for inorganic and indicator analytes were within
Program DQOs except for two continuing calibration verifications (CCVs) for the
ammonia nitrogen analysis.

Average RPDs for all inorganic and indicator analytes were within Program
DQOs. Precision DQOs have not been established for bromide and nitrite
nitrogen.

Requested analyses were performed on all samples for the inorganic and
indicator analytes.

No laboratory blank contamination was reported for any inorganic or
indicator analyte. POX was detected in the fieid blank (MQAG618) at a
concentration of 7 ug/L. ,

2.3 Inorganic and Indicator Analvte Data

The quality control results for sulfate, chloride, total phenols, and TOC
data are acceptable. The results for these analytes should be considered
quantitative.

The cyanide calibration curve was improperly derived from the calibration
data. The results of the initial calibration verification (ICV), the
laboratory control standard (LCS), and sample MQAG615 were read from the
rejected, non-linear portion of this calibration curve. All analyses,
including blanks and calibration verifications, should fall within the linear
range of the calibration curve. An EPA verification standard was not available
for cyanide and, thus, the laboratory prepared and used their own. A CCV and
CCB were not run at the end of the cyanide analytical batch affecting samples
-MQA492DUP, 499DUP, and 620DUP. The absolute dif ference between the results for
one of the two pairs of field duplicates (22 ug/L for sample MQA499, 162 ug/L
for sample MQAG15) was greater than expected. The comparative precision of the
field duplicate results is not used in the evaluation of sample data as it is
not possible to determine the source of this imprecision. Field duplicate
precision is reported for informational purposes only. The cyanide results
should be considered semi-quantitative except for samples MQA492 and 616 which
-should be considered quantitative. ' :

The holding times for the nitrate nitrogen analyses ranged from 22 to 23
days from receipt of samples which is significantly longer than the recommended



48 hour holding tume for unpreserved sampies The nitrate nitrogen results
should be considered semi-quantitative.

An initial calibration verification was not anaivzed at the beginning of
the bromide analysis. Analvsis of a calibrauon verification standard. using
an EPA or independent standard, should be performed before sample analysis.
Bromide data for all samples were acceptable and the results should be
considered semi-quantitative.

An initial calibration verification was not analvzed at the beginning of
the nitrite nitrogen analysis. Analysis of a calibration verification
standard, using an EPA or independent standard, should be performed before
sample analysis. The holding times for the nitrite nitrogen analyses were 22
to 23 days from receipt of samples which is significantly longer than the
recommended 48 hour holding time for unpreserved samples. Nitrite nitrogen
data for all samples was acceptable and thc results should be considered semi-
quantitative. .

Two ammonia nitrogen CCVs were above DQQO. The absolute difference between
the ammonia nitrogen results for one of the two duplicate pairs was large (none
reported for sample MQA499 and 620 ug/L was reported for sample MQA615). The
comparative precision of the field duplicate results is not used in the_
evaluation of sample data as it is not possible to determine the source of this
imprecision. Field duplicate precision is reported for informational purposes
only. Ammonia nitrogen results should be considered semi-quantitative.

The daily TOC instrument calibration data encompassing the expected
concentration ranges of the samples were not supplied with the raw data by the
laboratory. The TOC RPD resuits for both pairs of ficld duplicate samples were
greater than expected (21 mg/L for sample MQA492 and 26 mg/L for sample MQA616,
3.9 mg/L for sample MQA499 and 11 mg/L for sample MQAG615). The comparative
precision of the lield duplicate results is not used in the evaluation of '
sample data as it is not possible. to determine the source of this imprecision.

Field duplicate precision is reported for informational purposes only. The TOC
results, as mentioned above, should be considered quantitative.

No initial calibration verifications (ICVs) or continuing calibration
verifications (CCVs) were analyzed for POC. A spike solution was analyzed
-after 13 samples but the "true” concentration of this solution was not reported
and thus instrument calibrations could not be assessed. Calibration curve
information was not provided by the laboratory with the raw data. The POC
results should be considered qualitative.

Instrument calibration data for TOX were not found for any of the
analytical batches. Instrument calibration, with standards that embrace the
expected range of concentrations of the samples, is required to be performed
daily. Calibration verification standards and blanks should also be analyzed
every 10 samples and at the beginning and end of each day’s. analyses. These
standards were not analyzed at the end of analysis batches affecting samples
MQAA494 and 495, the spikes for samples MQAG616 and 620, and the duplicate {or
sample MQAS500. A final calibration standard was not run. The differences in
the TOX results for both pairs of field duplicate samples were greater than
expected (23 ug/L for sample MQA492 and 38 ug/L for sampie MQAG616, 46 ug/L for
sample MQA499 and 61 ug/L for sample MQAG6!5). The comparative precision of the -



field duplicate results is not used in the evaluation of sample data as it is

not possible to determine the source of this imprecision. Field duplicate

precision is reported for informational purposes only. The TOX results should

be considered to be quantitative except for samples MQA494 and 495 which should
be considered semi-guantitative.

A three point calibration curve for POX was not included in the raw data.
POX was found in the field blank at 7 ug/L which is above the CRDL of 5 ug, L.
The absolute differences between the POX results for both of the duplicate
pairs was larger than expected (9 ug/L for sample MQA492 and none¢ reported for
sample MQAG616, 26 ug/L for sample MQA499 and 15 ug/L for sample MQAG6135). The
comparative precision of the field duplicate results is not used in the
evaluation of sampie data as it is not possible to determine the source of this
imprecision. The field duplicate precision is reported for informational
purposes only. The POX results should be considered unreliable except for
samples MQA492 and 616 which should be considered qualitative,

3.0 Qrganics
3.1 Performance Evaluation Standard

Organic performance evaluation standards were not evaluated in conjunction
with the samples collected from this facility.

3.2 Qreanic OC Evaluation

“All matrix spike average recoveries were within established Program DQOs
for accuracy. Individual matrix spike recoveries which were outside the
accuracy DQO will be discussed in the appropriate Section below. All surrogate
spike average recoveries were also within DQOs for accuracy. Individual
surrogate spike recoveries which were outside the accuracy DQO will be
discussed in the appropriate Section below.

All matrix spike/matrix spike duplicate average RPDs were within Program
DQOs for precision. Individual matrix spike RPDs which were outside the
precision DQO will be discussed in the appropriate Section below. All average
surrogate spike RPDs were also within DQOs for precision.

All organic analyses were performed as requested. Direct injection
volatile, herbicide, and dioxin analyses were neither requested nor performed
for any samples. :

Laboratory blank contamination was reported for organics and is discussed
in the appropriate Sections below, )

Detection limits for the organic fractions are summarized in the
appropriate Sections below.

3.3 Volatiles

Quality control data indicate that volatile organics were determined
acceptably. The chromatograms appear acceptable. Initial and continuing
calibrations, tunings, blanks, matrix spikes, matrix spike duplicates, and
surrogate spikes were acceptable. ’ '



A minor mix-up was the only 1gentified problem with the volatiles dara.
The traffic report submitted by the organic analvtical laboratory indicated
sampie Q1318 was a trip blank and sampie Q1321 was a [ield blank. According o
the sampling contractor. the 1dentification of these two samples was confused
and Q1318 was the field blank and Q132! was the trip blank. Data usability was

not affected.

The volatiles data are acceptable. The probability of false negative
results for the volatiles is acceptable. The estimated detection limits for
the volatiles is the CRDL. The volatile compound results should be considered
to be quantitative. )

3.4 Scmivolatiles

Calibrations, tunings, blanks, matrix spikes, matrix spike dupiicates,
surrogate spikes, and chromatograms were acceptable for the semivolatiles.

The surrogate recovery for 2-fluorophenol (DQO range, 21 to 100 percent)
in sample QI300 (16 percent) and 2,4,6-tribromophenol (DQO range, 10 to 123
percent) in samples Q1297 (126 percent), Q1299 (137 percent), and Q1315 (128
percent) were outside DQO. R

A minor mix-up was identified with the semivolatiles data. The traffic
report submitted bv the organic analytical laboratory indicated sample Q1318
was a trip blank and sample Q1321 was a fiecld-blank. According to the sampling
contractor, the identification of these two samples was confused and Q1318 was
the field blank and Q132] was the trip blank. Data usability was not affected.

The semivolatile data are acceptable and the results should be considered
semi-quantitative. This is the expected capability and performance for this
method. The probability of false negative results is acceptable. Estimated
detection limits were twice CRDL for all samples.

3.5 Pesticides

The initial and continuing calibrations, blanks, and chromatographic
quality for pesticides were acceptable. The matrix spike, matrix spike
duplicate, and surrogate data were within acceptable limits.

Table 1 of Reference 3 (for organic analyses) lists samples containing
‘methoxvchlior peaks in their chromatograms. Thesc peaks were within the
retention time windows of methoxychior and the organic laboratory should have,
but did not, run confirmation analysis. - :

A minor mix-up was identified with the pesticides data. The traffic
report submitted by the organic analyrical laboratory indicated sample Q1318
was a trip blank and sample Q1321 was a ficld blank. According to the sampling
contractor, the identification of these two samples was confused and Q1318 was
the field blank and Q1321 was the trip blank. Data usability was not affected..

The estimated method detection limits for the pesticides fraction were
CRDL for all samples. The pesticides data should be considered to be usable
with the considerations noted with the possible exception of methoxychlor



results. There is an enhanced probability of false negatives for pesticides
due to the failure of the organic laboratory to identify some peaks within the
pesticides retention time window.



III. Data Usability Summary

4.0 Graphite Furnace Merals total

Quantitative: antuimony, arsenic, and lead results, all with exceptions

Semi-quantitative: lead results for samples MQA492 and 616, all cadmium,
thallium, and selenium results

Qualitative: arsenic results for samples MQA494 and 614

Unreliable: antimony results for samples MQA495, 497, 615 and 620

4.1 raphjte Furn Metals, dissolved

Quantitative: antimony, arsenic, and lead resuits, all with exceptions

Semi-quantitative: all cadmium, thallium, and sclentum results

Qualitative: arsenic results for samples MQA494 and 614

Unreliable: lead results for sample MQAJ492 and antimony results for sample
QA61S5S .

4.2 ICP Metals, total

Quantitative: all barium, beryllium, calcium, cobalt, copper, magnesium,
manganese, sodium, potassium, and vanadium results, aluminum results
for samples MQAA492, 494, 614, 615, 616, and 619, iron results with
exceptions

Semi-quantitative: all chromium, nickel, silver, and zinc results, aluminum
results with the above exceptions, iron results for samples MQA492, -
494, and 616

4.3 ICP Merals, dissolved

Quantitative:  all aluminum, barium, beryllium, calcium, cobalt, copper,
magnesium, manganese, sodium, potassium, and vanadium results, iron
results with exceptions

Semi-quantitative: all chromium, nickel, silver, and zinc resulits, iron
results for samples MQA492, 494, and 616

4.4 Mercury, total and dissolved

Quantitative: all mercury data

4.5 Inorganic and Indicator Analvtes

Quantitative: all sulfate, chloride, total phenol, and TOC results, all TOX
results except samples MQA494 and 495

Semi-quantitative: cyanide, nitrate nitrogen, fitrite nitrogen, bromide,
ammonia nitrogen, and TOX results for samples MQA494 and 495

Qualitative: all POC results and POX results for samples MQA492 and 616

Unreliable: POX results with the above exceptions

4.6 Qrganics

Quantitative: all volatiles and semivolatiles results
Pesticides: see Section 3.5



IV. References

1. Organic Analyses: CompuChem Laboratories, Inc.
P.O. Box 12652
3308 Chapel Hill/Nelson Highway
Research Triangle Park, NC 27709
(919) 549-8263 :

Inorganic and Indicator Analyses:
Centec Laboratories
P.O. Box 956
2160 Industrial Drive
Salem, VA 24153
(703) 387-3995

2. Draft Quality Control Data Evaluation Report for Wyman-Gordon,
Massachusetts, 10/7/1986 and revised 10/20/86, Prepared by Lockheed Engineering
and Management Services Company, Inc., for the US EPA Hazardous Waste Ground-
Water Task Force.

3. Draft Inorganic Data Usability Audit Report and Draft Organic Data Usability
Report, for the Wyman-Gordon, Massachusetts site, Prepared by Laboratory
Performance Monitoring Group, Lockheed Engineering and Management Services Co.,
Las Vegas, Nevada, for US EPA, EMSL/Las Vegas, 10/7/1986, Draft Inorganic Data
Usability Report revised, 10/20/86. :
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APPENDIX C

BORING LOGS FOR MONITORING WELLS
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G e
GOLDBERG - ZOINO 8 ASSOC., INC PROJECT :5:?;7 OF' aom:; NO Sz
) WY EN- GODDON 2
GEOTECHNICAL/GEOHYDROLOGICAL ~ mmm o . m o s mygee s e 6/16 /82  oan
CONSULTANTS NC. GRATTON, MASSACHUSITTS DATE _&/18/82 FILE A=2288
" J0RING CQ “__guila prilling BORING LOCATION
FOREMAN C. Koehler GROUND ELEV. 372.8
G-Z-A ENGINEER T.-Clark DATE START £/18/82  DATE END —&/12/82
GROUNDWATER READINGS
_C_ﬁSl-lG— _S-A._M.E.EEB— DATE DEPTHM CASING AT STABI_IZATION
size.__ 3" (NW) Typeg _Sclit Sctoen OTHER 65/18 1 9.3 35’ 4 _hour
HAMMER. 300 ib HAMMER 140 b 6/22 1 6.4" oW 4 davs
FALL: 24" FALL: Riotl
Z | cAas SAMPLE a C O
a | 8L 3 SAMPLE DESCRIPTION
uQJ /FT. [NO {PEN./REC. { DEPTH | BLOWS/6 7 GU ©a Burmister CLASSIFICATION
10 S-1124/10 Q-2 4-14-14~30 Medium dense olive grey fine SAND,
) SAND Sy -
41 - . some (-) Silt, trace to little
| 75 (FIZL) coarse Sand and fine to medium
210 Grave); 3" topsoil in top
5 170
45 S$-2.24/15% 5-2 28=30-28-2 Very dense brown grey fine to
52 coarse SAND, trace to little
102 8.5" fine to medium Gravel, trace Silt,
71 trace red-brown rock fragmonts
10 146 _ . . . .
| 15 |s-3/24. 10-12 |16-11-95-6 | ZINE Moist brown fine SAND, little(-)
SAND Silt
17 -3A130/8B 10-12- % . ey L
- 25 = LITTLE loose wet grey breown fine to
SILT coarse SAND, some fine to coarse
. 52 Gravel, trace Silt
15 8
6 Medium dense olive grey fine SIJD,
Q_ | S-4124/6 l6-18 £=f=-8-11 , little(+) to some Silt, trace(+)
17 18'+ fine to medium Gravel
43 Very dense grey fine to medium
20 65 SAND, little coarse Sand and fine
| 15 s=-5124/14 20-22 31-33-37-33 FINE to medium Gravel, little(+) Silt,
g s very compact matrix
LITTLE
8 GRAVEL
25 136 -
1l 1s5-6124/20 25-22 f-35-43- Very dense grey fine SAND, trace
_;§ to little(~) fine to medium Gravel,
6 (GLACIAL little Silt
4 TILL) ’
30 -i;—;—o - )
=7.124/16 30=32_  132-18-33- Very dense grey fine SAND, little
to some fine to coarse Gravel,
trace medium to coarse Sand, trace
to little silt

..£MARKS: 1) 2" gravel piece in tip of spoon.

2) Cobble encountered 14.8'-15.5's.
3) Wash ahead of casing from 22' to BOH.

NOTES: 1 19t STRATICATION _iNES REPRESEHT TuE ASSSCHMATE BOUNDARY BCTWELLN SO TYPLS AXC TRE TRANIITION MAY 8 SRADUA.
R)WATER VI, REACINGS mavi BLEN WAOGE W TWE DAILL MOLES AT TMIES AND UNDER CONDITIONS STATEC ON THE BORING LOGS FLUCTUATIONS N THE LEVE

OF Tok SAOUMCWATEIR MAY OCCUR DUE TO OTHER FACTORS ThaN THOSE PRESENT AT THE TINE SEASURENMENTS WENE WADE




GOLDBERG - ZOINO & ASSOC., INC. PROJECT - REPORT OF BORING NG-322-
GECTE ' 'L WYMAN —<GOPDOON SHEET > OF -
meTANMTS GEOH YDROLOGICA NC. GRATTON, MASSATHUSETTS DATE6/18/82  FILE A-328
T |cAs ~ SAMPLE : < ; ‘
| g& BL. _ — etz iz SAMPLE DESCRIPTION
( © [/FT. | NO.[PEN/REC. | DEPTH | BLOWS/6 & d=) :
35.0' |{. .
35 - .
. S-815/2 35-35.4)1150/3 {1404 , rRock fragments
i 125/2 (300 dr—aibiis
Bottom of Hole
40

Pt

REMARKS: 4) Refusal to split spoon sampler encountered at 35.4'; drilled .ahead using
: roller bit to 36.5 ft. Very slow progress observed, terminated boring at this
\ ' depth 1.5't into apparent -bedrock. -
’ : : - -

$

mTEs 1) HE STRATVEATION LIS MO W A" TiE APSODMATL BOSOARY L WEEN 80i. TYPES ANC THE TRAMLTION mAY §T SRADUAL
SIETIR LEVEL RLADNES v BIIN WADE W NG DAL, WOL D3 AT TRIES AND UNDER COMXTIONG STATED O T XPums LOS8 FLUCTUATIONS Bt WK LEVEL
. OF MY GNOUROWATTR MAY OCCUS Ol TO OTWDR MCTORS Tras THOL PRESENT A” THE “INE WEASUNDMEWTS WIRf wmAD(
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DATE INSTALLED Y.ne 18 99"

PROJECT _Human-Sezdan
GZA ENGINEER - Clark

LOCATION 2.
CONTRACTOR Zuald Trilling

Medium to very dense
fine SAND, little
Gravel

(GLACIAL TILL)

Sand

SUMMARY OF SUBSURFACE CONDITIONS

Cttawa —— 4

WEATHER CONDITIONS _Ptly clond:  70's  DRILLER L, ¥oehler
REMARKS see attagshes horino los
t
. Qo pEPTH _42-85’ P GROUND SURFACE
@ /N ELEVATION r
Backfill : CRETE SURFACE SEAL
SAND : (TYPICALLY 05’ THEK)
{(FILL) . 418
oo — 4
Bentomite B
' e PROTECTVE CASING
cavea i TR
, ave . 5.3'" lon
g.s -1 ( s
FINE 8.8 )( —1 | | {§&———1-1/2" scup. 80 pvC
SAND 1.9 11 RISER PIPE
— T —|— —}.B [ TOP OF WELL SCREEN
‘a A o 7
B AL
) =R :
k"'
e’ 7 |

+—— O=tawa SAND BACKFILL

t~—BOREHOLE

K

- 2" scHO 80 SLOTTED PVC
WELL SCREEN (0.01" SLOTS)
(24.8' screen)

. j

b - - POTTOM OF WELL SCREEN

35
IOCk 36-'§'-‘-----—-1
—36.5"' 36.5° N

BOTE: BOT TO SCALS

DEPTH/ELEVATION BOTTOM OF BORING36.5 _
DEPTH/ ELEVATION BOTTOM OF WELL POINT _36.5' , 336.3

ﬁ"“-mouor BORING

/ 336.3

OOLDBERG-ZOIMO & ASSOCIATES, WeC,

AR PNTE Py 20t s PN D3 I PULrTONS P Ao,



GOLDBERG - ZDINO B ASSOC,INC - PROJECT REPORT OF BORING NG Zia
TUMR =D e - HEET
GEOTECHNICAL/GEOHYDROLOGICAL | STBiiaiill ——————— | SHERT . OF ’
CONSULTANTS NC. 3 o MASSAZTEUSEITTS DATE €/21/21  FILE A-223%
(;OR!NG co. Gueld meictao- _ BORING LOCZATION _Scoutheast of south lazoon
FOREMAN C. Koehler GROUND ELEV 372.6
6-2-A ENGINEER L. Slazk : DATE START ©/21/82 _ DATE ENDO®/Z2l/B2
CASING SAMPLER GROUNDWLTER READINGS
o ——————— ——+ DATE DEPT » CAS'NG A7 SYab _'ZATION
sizg _ 3" (NW) Treg Split Spoon  oTweR K21 | 5.3° 20" 1mmed.
HAMMER. _300Q N 1 HAMMER .- 140 - ——
FALL 24 FALL‘ 30"
< | CAS SAMPLE « U _
- .
a | BL. —— LIS 2 SAMPLE DESCRIPTION
| 8 |/FT | NO |PEN.JREC | DEPTH |BLOWS/6" |59 98| n.—icrar CLASSIFICATION
27 1s5-1124/8 n=2 o-36-14-60Q Dark brown loamy fine SAND, some
29 SAND Silt, trace coarse Sand and fine
72 ‘ (FILL) Gravel; Gravel predominant in
&1 | bottom of sample, roots in upper
5 50 - - 5.0°' ans
4 |s-2 R4/0 5-7 {1-1-2-2 SANDY No recovery
16 ' - . PEAT
58 |s-2m24/16 7-9 7-35-55-71 p—L3 4" of loose medium dense brown fine
oc | : EAND to coarse SAND, trace Silt
’n 137 7 11.0° 3" of cark brown muck waith some
10 ls-3 bgs10 10-12  l82-4p-17-24. fine to coarse SAND
25 ! ' GRAVEL 9" of mottled grey brown SILT,
17 AND some fine Sand, grading %o fine
50 : SAND SAND, some Silt, some -medium _to
e coarse Gravel, then to dense fine
90. : . '
15 9 <0 115-15 .2 285 /5~ (SiiifAL to coarse GRAVEL, little fine Sand,
o/ 15-15. _2~5 3 little Silt
Very dense brown grey fine to
coarse GRAVEL and fine(+)to medium
SAND, little Silt; gravel pieces
20 are angular, with some red brown
S=4.D4a/4 20=-22 ~5=-8-20 , {oxidized) zones noted
’ 22.0 No recovery; refusal to split spoon
537
at 15.4° ¢
- Drill cobbles, boulders 15.4'-18,5'k
g g g Gravel fragments, some Sand
25 : \_Bock
Refusal to sampler and roller bit
at 22.3'
Bottom of Hole

[RENARKS 1. 2" Gravel piece in tip of sampler; apparent cobbles at depth of 1.5 ft, so
moved . hole 2 ft: east prior to continuing.
2. Numerous cobbles encountered in upper 5 ft especially between 4. 3 £e and 5.0 £
. spun 4" casing through boulders to depth of 5 ft in order to advance.
.. 3. Drilled ahead from 10 ft to BOH to advance casing.
) 4. Used .over 300 gal. drill water from 5 ft to 20 ft.

.QTES 1) D FTRATORTION LSNCS NOPT BN Twe AVROrMAT] SOADARY GITECIR B0 TYPES ANC TWE TRAMSITION mRY Bf SRADUAL
JITATER LZVE., RTADNSS wivl BEEY BaOt @ TR OvaL NOLES A7 TEES ARD UNDE® CONDI“DNI FYATED OW TME BORAS LO88 FLUCTUATIONS B T Levill
OF el SROUROBATER MAY LU DR TO OTWMA MCTURS Tian TWOBL FREEENT A7 THE TISE MUABURTEEYTS WIRTG MADL




Juane 21, 1982

DATE INSTALLED

~
u..f-“.?

WELL No __“="2-
BORING No ZIz-I
FILE No __=-22

'

(oY)
a
"

No. grafton,

PROJECT Worman —Gardas LOCATION Massazhuse+rts
GZA ENGINEER T, Clark CONTRACTOR _Guild Drillanc
WEATHER CONDITIONS intermeittent ra:n  DRILLER C. Koehler
REMARKS See attached boring log
Y
2.7 I
Qo0 cEPTH 4 i GROUNC  SURFACE
NN\ ZZANN ELEWATION p-. ¢ '
’ H || H CRETE SURFACT SEAL
SAND _ : (TYPICALLY 05 THEK)
(FILL) Peastone SRR’
Back£ill i: «
SRR’ PROTECTNE CASING
. TYK 2L-n
4.2' “ (5.2' long)
' Bentonite .
3 5 10 || fe————1-1/2" scu>. 80 PVC
D candy pEAT K BN RISER PIPE
an ’ . .
% o _——aT i, |&———T0P OF WELL SCREEN
E .
g 7.5° 1
(& .
§ FINE 1
w SAND ! ;f 4
z 1
> ‘ o
2 ' Ottawa  3AND BACKFILL
oa] T A .4
D .‘.L r, 1 .
70} R =" %
‘5 Ottawa ok
san@ — | ' :
E GRAVEL & . t—————BOREHOLE
< SAND <
§ (GLACIAL - H 3
S TILL) |
7 :
-- q
=t 1- /27 SCHD 80 SLOTTED PWC
WELL SCREEN (001" SLOTS)
=R (14.9' screen)
.
=N
L] .
I 1SR ERpR X = BOTTOM OF WELL SCREEN
22.3' -2.2—.3-'- ---;--—\J/.-——-- - -

BOTE: BOT TO SCaX

. DEPTH/ELEVATION BOTTOM OF BORING 223

BOTTOM OF BORING

/3512

DEPTH/ ELEWATION BOTTOM OF WELL POINT 20.6' / _352.0

GOLDBERG-IOINO & ASSOCIATES, C.
OEOTECHMICA] DEDMYTMRY ALIALL ML P ® s cre



GOLDBERG - ZOINO 8 ASSOC., INC
GEOTECHNICAL/GEOHYDROLOGICAL

. {"ONSUI.TANTS -

PRCOJECT

S
WYMANC SoT o

A~ ~ T
AW/ e AL 4 ey,

’ REPORT OF BORING NO GIa-
SHEET _I___ ©F )
} DATE €/=2/E2

—————e e

FILE A-2288

N{‘BORING Cco. Guild Dyilieao BORING LOCATION _oztheagt of Gover -~ amnne
FOREMAN C. Koehler GROUND ELEV 36¢.6
| G-Z-A ENGINEER E-_Clark DATE START $£/:22/82 DATE END &/22/82
. N GROUNDWATER REATINGS
M w DATE DEPY CASI™MG AT S‘!AB-.’_lzn'non T
[ 4 .
! szg. 3" (NW) Typg _Split Scoon OTHER 6,22 6.9 out 15 minutes
; Muuén. 300 B HMAMMER 14l b 6/22 6.1 Cw 1 hour
FALL 24" FALL: elel .
~
1
I = |cas SAMPLE g O
a | BL — z2I5 O SAMPLE DESCRIPTION
" & {/FT |NO [PEN/REC. | DEPTH |BLOWS/6" |59 © 0O aivmrcspnr CLASSIFICATON
| 4 s-1]24/14 0.9 55650 TOPSCIL 6? of brown loamy-fine .SAND, some
: 1o UBSCIL| Silt, roots (TOPSOQOIL)
) % 1.5 4" of wyellow brown fine SAND, some
l \ (-) Silt, trace coarse Sand, trace
) 140 SAND roots
5 165 - AND 4" medium dense dry brown fine(+)
r 5 |s-2024/8 5-7 34-49-70-38| ORAVEL | +5 pmegjum SAND, some fine to coars
l 21 (FILL) Gravel, little(-) Silt.
47 Very dense wet grey brown medium
56 - to cocarse GRAVEL, some(+) fine to
{’ . 149 coarse Sand, little Silt, some red
o 62 -3 {24/1) 106-12 21-3N=2%2& . brown zones noted; Gravel portion
35 12.0z is angular to subangular
48 —-| VERY
125 “ DENSE
66 GRAVEL
15 & . .
S-4 124/12 - 15-17 87=45-38-32 SAND Wet very dense fine(+) to medium
: (CLACIAL SAND,lscfg (I) mgfium to coarse
l TILL) Gravel, little Silt
3" similar to above, little Gravel,
20 grading to medium dense grey brown
i S-5 R4/14 20-22 J15-11-10-11 fine SAND, little to some(-) Silt,
. - 22 g trace fine Gravel & coarse Sand
l y 100/0" (3004 \23.2' | moex
,' 25 Refusal to roller bit and a-rod at
iI 23.2°'
'( Bottom of Hole
i
fREMKRK * 1. Drilled ahead from depth of 5 ft to 30d to advance casing.
! 2. Cobbles/boulders drilled from 12.5'% to 14.5'. ,
' 3. Apparent top of rock at 22°'-10" (by driller): cannot penetrate with roller bit
) ’ more then 4": confirmed refusal with A-rod.
! - -
] OTES_ I)N TRATIFOITION LSNLS AP M NT TWE APPROXNMATI BOAADARY EXTWELN SO TYMS AT TWE TRAMITION SAY Bf SRADUAL

.

S)MTIN LIVEL. ALADSES aivl SIIN MOl @ TV ORRL WOLED AT TINES AND UNDER COMYTOmm

OF N GROUMOSATIR At OCCUR DM YO OTWHES MCTORS Tuls YOI PRESE N 47 THE I8 00 so. o o —omo —

FTATEC Om THE SONMS OGS FLUCTUATIONS W TV LEVEL
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DATE INSTALLED June 22, 1992 FILE No 2o2288
PROJECT Wyman -Gordon LOCATION Mo Gras-ac Massachuset*s
GZA ENGINEER___F: Clark CONTRACTOR .Juila nwiltinc
WEATHER CONDITIONS _Sunny, 70's DRILLER o ¥oehleg
REMARKS _See attached boring log -
Y - .
Qo DePTH ¢4 3-1 2.8 £ GROUNC SURFACE
VAR TOpSOil?' AN ELEVATION P: ) I -
Subsoil Peastone ANH 2 CRETE SURFACE SEAL
1.5° backfill (TYPICALLY 05 THEX)
2.8' I
. : PROTECTVE CASING
Bentonite
w b e 280
_.._'ﬁ:__ . (5'% long)
s o | | fe———1-172" scup. 80 PVC RISE
% e ‘E € 0P OF WELL screey TP
E ".é' -
o -y
o] I B
5 SAND 1 .E
o & .
GRAVEL .
§ (FILL) - .
& g
S Ottawa o )
& Sand LB —— Ottawa SAND BACKFILL
> 12'+
D ‘
w
(&) .
E . £ fe——— BOREHOLE
S GRAVEL :
z P
= AND _
) SAND .
(GLACIAL -
TILL) 3]
B
-E
= I-V2" SCHD 80 SLOTTED PVC
= WELL SCREEN (0.01" SLOTS)
JE 1 (14.9' screen)
19.9° g=R
br ot P A . A N . BOTTOM OF WELL SCREEN
Rock .23:2' peastope _ . _.._..

ROTL: BQT TO scaX

DEPTH/ ELEVATION
DEPTH/ ELEWATION

- BATTOM OF BORING

BOTTOM OF BORING 23:2' _ / _346.4
BOTTOM OF WELL POINT 12.9' / 3497

GOLDBERG-Z0INO & ASSOCIATES. WC.
GEOTECHMICAL-OEOHYDROLOGICAL CONSULTANTS



IR TOPET FOTSRE

edline B miuo v  'No

v e ~e POFT OF BORING NL _--~—+

SEOTECHNCAGEOHYDRODGICA, | Ariadesoanal SHEET __|__ OF __
['C’:JHS.J'..TANTS NC. GRATTON, MASSACHUSITTS DATE 6/=-7/81  Fi Ear-22%f
|
_-BORING CO B SL X BORING LOCATION Norzheas: ¢f Nors- lacoon

"AMAN T. Koehier GROUND ELEV 2820
| G-Z ENGINEER I. Cllazy DATE START ==’ DATE ENDO.SI/EC
S GROUNDWALTER RE LDINGS
r4 -C—A—S-LNE M DATE DEPYw | CASiNG A~ STABI_IZATION Tn
,‘iIZE 3" (NW) Typg Sclit Sooorn OTHER Rkl L T £ B
‘AMMER 300 It HAMMER __147 T '
(FALL 24" FALL clell
i

e C s .

. = | CAs. SAMPLE 5002 ‘u)) . u

a BL. ] W | EXTEW SAMPLE DESCRIPTION ’C'
o 1 ™ - o TOPSOIL - .

-1 $-1 R4/ lc-2 £=4-.7-10 ) loose brown loamy fine SAND, little
- T l.O
E { l Si1lt, roots
AND, .
S Medium dense brown fine to coarse .
) SAND & S
{'—3 + GRAVEL SAND, trace fine to coarse Gravel,
5 ! ) little silt
57 |g-2 124713 f5-9 26-23-15-13] ©-0

! 30 ‘ | Dense brown fine to coarse GRAVEL
' " ; l and medium to coarse SAND, trace
[ ;; 7 ' Silt (6") changing to

140 I | mMeCiUL GEensSe DIOwn tine Sail, |
' C little to some Silt, trace coarse
-3 [10-12 1G=g5m 3 s o
rl {S 2.1 24/10 ;‘ 12 J" £2-60-3 Sand and fine Gravel; Gravel
‘ - l ’ ’ ‘ : rieces are angular and bratile in
. ' upper 6" )
- ‘r’ | i | L DENSE ) ‘
[ | | ] | SAND & Medium dense brown fine(+) to
5 le-2 o L — Sy GRAVEL medium SAND, little Silt, trace
I'-" :‘4/8 |23-17 {.1--9—24-20 {GLACIAL fine Gravel, grading to very
‘ ‘ TILL) - aense fine(+) to coarse SAND,
1 | little fine to medium Gravel,
‘ 1 trace{+) Silt
20 ! i Dense brown fine SAND, some fine
. S-5 R4/ 2022 Rk to coarse GRAVEL with zones of
| . £ine to coarse SAND, some fine to
- 1 22.7° 4 coarse GRAVEL, little Silt; Gravel
| 23.€ 1s angular to subangular in share

25 , Dense to very dense brown fine to
- nmedium SAND, little to some fine

*o coarse Gravel, little(~) Silt
ck

; -

Refusal to roller bit and A-rod at
23.5°

. Botton. of Hole
REMARKS: 1, Numerous cobbles & boulders encountered in upper 4 ft; fpun 4" casing to 5 ft

to penentrate fill & advance hole. .
2. Apparent top of rock  encountered at 22'-8"; drilled 10" into rock, very slow
progress; confirmed refusal with A-rod.

1) THE FTRATVORTION \SW1 WOPWE RN Tw( arewO 7
OTES DEATY SOMDARY EETWEEN B0 TYRES AMC THE TRAMBITION WAY B¢ GMADUA
A)MMTER LEVE. ALADMES Wl SEEN RAOL W TV DRL. WOL L3 AT TMIES ANC UNDER COMDITIONS STATED Ow Twg SO u-L FLUCTUATION & DX LEVEL
OF THE SACUNOWATIN #4Y CCCUP Dt TO OTHMER ARCTORS Tiaw THORL SREDEN® A” THE I NCASURTICWTE WYRL WADC




WELL No __G2a-4

——————

BORING No S<a-s

DATE INSTALLED June 23, 1982 FILE No _A-3Z8¢
Wwyman—Gordan Nore® ~raésn- Massa-buceee-
PROJECT - LOCATION
GZA ENGINEER F. Clark CONTRACTOR Guxid Zrill:nz To.
WEATHER CONDITIONS _2tly sunnv, 70's  DRILLER C. Koehler
REMARKS See attached boring log
[ 4
\ 0' E ™ .
Q0 DEPTH ¢ (flush)@-f 1.4 -0.3° £ GROUND  SURFACE
Z\\ VZA\\) ELEVATION *alltHe o,/
. L3 -9 I
- Sand/Cement RREY CRETE SURFACE SEAL
S ; (TYPICALLY 05 THEK)
A 8
9 2|1 F 1-1/2" SCHD. BO PVC RISE
SAND, - 0.8° - ! 1 E PIPE
SAND & — L . = PROTECTNVE CASING
GRAVEL : : vwee 3%" I.D. Roadway B
Bentonite . (2.0' long)
6.0' 1.5 g
i-.‘ : 4
%) - A—— TOP OF WELL SCREEN
o L 8. .
; IIE -
75 DENSE SAND & N=5
S GRAVEL WS
O (GLACIAL B
§ TILL) B .
w f .
% Ottawa
@ Sand H H $———  Ottawa SAND BACKFILL
o L E] x
(7] I8 g
‘w .
o R
b =
o = BORE HOLE
g
z .
= 4 1
=2 ER
(7)) =
S .
B 1-1/2° T 80 SLOTTED PV
e =R WELL SCREEN (001" SLOTS)
) 1 (19'-9" screen)
- 1 ': .1 - -
22.7° S AU AN ¥ BOTTOM OF WELL SCREEN

23.6' - Rock 6" : ﬁ,— ‘ '
zlé-sal’gq-f-----.----- - BOTTOM OF BORING

" BOTE. BOY TO AR

. DEPTH/ELEVATION BOTTOM OF BORING 2.8 / 2403
DEPTH/ ELEVATION BOTTOM OF WELL POINT20.6' _ ~ 343.3

QGOLDBEAG-ZOING 3 ASSOCIATES. weC.
QEOTECHNICAL -GEOMYDROLOOICAL COMRI P TA Py



GOLDBERG-IOINO & AZ3CTIATES.INC. PROJECT REPORT OF BORING No ___52A-5
320 NEEDHAM ST _NEWTON UPPER FALLS, MA WYMAN SORDON SHeE ——OF
—— —_— - ILE No A-1288
GECTECHNICAL/GEO~YDROLOGICAL CONSULTANTS | - SRATTSH MASSACHUSETTS CHKC BY
BORING Co. Sceel Lladaals BORING _QCATION
FOREMAN L Daa2C GROUND SURFACE ELEVATION DATUM
GZA ENGINEER - F. Cliark DATE START 8/23/82 DATE END §,27/37
] ——
SAMPLER UNLESS OTERW'SE MOTED Sam#_ER CONSISTS OF A 2° SPLIT SPOON DRVEK USIG A ORCLNLWLTES SERTRTT
MOD HAMMER FallING 300 DATE [ Timg | =¥ ~ 3N STABILIZATION Ti
CASING UNLESS OTHERWISE NOTED,CASING DRIVEN USING 30010 HAMMER FALLING 24 ». 8/23 0930 13.2' 14" 1/2 hour
B/23 1400 | 3.1 Oow 1 hour
CASING SIZE- 4" (HW' ¢c o' QOTHER: 3" (NW) tc BOH
T lo= SamMPLE SAMPLE DESCRIPTION g
aTIZ3 N oEPTH I N STRATUM DESCRIPTION
B= g 2| N *‘"&é {1 mowss BURMISTER CLASSIFICATION %
s-1{18/3 o-1.5 3=5-9 Dark brown, lcose, Loamy SILT, 1' TOPS2IL. LOAM
0 some fine Sand, trace Roots
3 ! Pine ‘'to coarse SAND
-7 (FPIll)
7
5 11
$-2 |24/6 5-7 36-19-34-€5| Very dense, gray, fine* to coarse
-_ SAND, little fine to medium
I Gravel, little Silt 2 02
es Faine to coarse SAND, little Grav
and Silt
40 S5-3 |24/6 9-11 69-48-25~14 | Very dense, gray-brown, fine to
10 29 coarse SAND, trace fine Gravel
and Silt
20
17
21 .
-] g= 3. 5= 23-16=-17- :
15 S-4 [24/8 Pa.5-16.5| 23-16-17-11 Similar to above, medium dense
- to dense
27
34 - .
44 19'=
;0 24| s-5.124/3 [19.5-21.5| 22-21-18-11 Dense, gray, fine SAND, little to _ ‘Dense, fine SAND, Iittle Silt
24 some Silt, little* fine to coarse and Gravel fragments
" Gravel fragments (GLACIAL TILL)
23
24
11843"
: 3 24.3'
25 5-6 24.3 100/0 Orill apparent ROCX ROCK
H 10/0"* 4
26.3' Bottom of Boring
30
GRANULAR SOLS | COHESIVE SOILS |REMARKS: 1) Possible wood encountered at 2'. 2) Obstruction at 7'=8' pulling
BLOWS/FT _ DENSITY] LOWS/FT OENSTY] cpging out of plumb, remove 4™ casing and continue with 3®, 3) Refusal to casing
O-4 ¥ LOOSE <e V. SOFT advance encountered at 24°'-3“; refusal to split spoon sampler encountered. 4) Dril)
g 0 LOOSE 2-4 S0FT apparent rock for 24%; very slow advance ( 30 min. per foot)
. 4-8 L %14 a4 * indicates driven using 300 lb. hammer.
30 M DENSE |4 .0 STFF
) 30-%0 DSt | js-p v. STFF
_ >80 vV _DENSE | >30 HARD
‘ NQOTES. IITHE STRATIFICATION LUNES REPRESENT THE AFPROXIMATE BOUNDARY BETWEEN SO TYPES, TRANSITIONS MAY BE GRADUAL.
G ZWATER LEVEL READINGS MAVE BEEN MADE IN THE DRILL MOLES AT TIMES AND UNDER CONDITIONS STATED OM
THE BORING LOGS FLUCTUATIONS IN TWE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTMER FACTORS TeuN | BORING No. GZA-5

THOSE PRESENT AT TWE TIME MEASUREMENTS WERE MADF




wmn

o~
=Py o

WELL No.

BORING No. 227>
DATE INSTALLED uguss 23, 1982 FILE No o=t
PROJECT __Wrmar Sordon LOCATION __Nortn Grafton, Massachusez<s
GZA ENGINEER __F. Clark - CONTRACTOR —__uxld Zr:i1:09
WEATHER CONDITIONS Raz=lv Cloudv 70's -DRILLER _ K. Allen
RE MARKS See_attached boring log
! 1.7' » ™
Q0 DEPTH ™ _ § £ GROUND SURFACE
/0 J ELEVATION O
Topsoil, Loam Cement @ OOJG!ETE SURFACE SEA
. : IR L
Miscellaneous Fill 1.7 (TYPICALLY 0.5 THICK)
. Bentonite / ‘
- —— 1-2" SCHD.40 PVC RISER
2.8°' PIPE
Y PROTECTVE CASING
) "
4.2 . TYPE. 24
—= = = = |= = = [ | fF—— Top of well screen
0 7.0'¢
Cz) Fine to coarse -
E SAND, little iy
& Gravel, Silt - ° :
2 n
o 11
L)
2 b
w 4]
ol . O
=) % I
8 1 OTTAWA SAND
S Ottawa [ 1 -
wn. Sand EERE:
W :
o
> %
x 1|t BOREHOLE
< 10
-3 11 :
= 1
D .
7]
19°
Fine SAND, little 8
Silt and Gravel g
fragments ."..'E 1 -
(GLACIAL TILL). B 1-1/2" SCHD. 40 SLOTTED PvC
.;,;,v! = WELL SCREEN (0.01" SLOTS)
.=
24.3° 24.0 R
TR T, e A BOTTOM OF WELL SCREEN
26.3' 2¢.3+ FPeastone ' .

NOTE: BOT TO SCAL

e S

— BOTTOM OF BORING

DEPTH/ELEVATION BOTTOM OF BORING 25:3 , 343.4
DEPTH/ ELEVATION BOTTOM OF WELL POINT _24.0' , 345.7

GOLDBERG-20INC & ASSOCIATES, INC.
GEOTECHNICAL-GEOHYDAOLOGICAL CONSULTANTS



DATE INSTALLED August 27, 1982
PROJECZT wvman Gordon

GZA ERGINEER__Frank Clark
WEATHER CONDITIONS _warm, cloud:
REMARYS

LOCAT

BORING No
FILE No _~-_C-*

Km Ncr:“ :;l‘a""z- Macoar: fapee=

CONTRACTOR i
ORILLER (driver well)

v

Ak

T

i

3.45"
r—-GROUN‘D SURFXACE -
“wil N = ' R
PEAT: slight fibrous PEAT with :ET——OTTAWA SAND
o seam of sj:lty fine to 'fP 2% 1.p. Stainless Steel
z 5 5 medlu’m SAND EJ well point -
8 o Dense GRAVEL & = (0.006" slots, screened 9'9&:43
g 5 4+ Silty fine SAND 2.9%)
o
g
oot
D .
N
@
=2
W
u
o -
P
c
L ¢
=
=
b
N
NOTE: MOT TO SCAx
R :
DEPTH/ELEVATION BOTTOM OF BORING /

DEPTH/ ELEVATION BOTTOM OF WELL POINT 3-4°__/ 362.6

J

GOLDBERG-ZOINO & ASSOCIATES, WC.
QEOTECHNICAL -GEOHYDAOLOGICAL CONSILTANTS



————————nemeertrs

T LTES SOLUECT REPDORT TF ZIRING No SZA-%
eI~ LN o ALLULA TI.ND SHEE™ ? O—F____
32l NEEDMOM ST, NEWTON UPPER FALLS, MA WYMAN SORDON FILE No ey
GE?ECHN'&L/GEO”me w‘sULTANT'S NC  SRATTON, MASSATHUIITTS CHx[ BY
U RO NG LG S-S ot BORING LOCATION
| FORE MAN £. Al.er GROUND SURFACE ELEVATION DATUM
'+ 5Z4A ENGINEER F. Clarx DATE START____8/13/82 DATE END 8/27 37
<< hd 1207 -~ours il -ors
AP AT AT e mi T
5AME OTHERWISE NCTED. SAMPLER CONSSTS OF 4 27 SPLIT SPOON DRIVEN USING A e A LA P
AR s e e e DATE | TME | ST O e e Th
CASING UMNLESS OTHERWISE NOTED,CASING DRIVEN USIAG 300ib HAMMEN FALLING 24 m 8,73 g g ) v 1/ moux
8/23 0800 }15.4° oW 2 davs
CASING SIZE: 4" rHW) ¢5 9.5° OTHER: 37 (NMW)- vo BOWM
N R SAMPLE SAMPLE DESCRIPTION §'
l R TPEn DEPTH T . - STRATUM DESCRIPTION
21220 me gl g ROWSE - B T CLASSINICATION 3
5-1{24/5 0-2 4-5-7-8 Medium dense, brown, loamy SILT, 112 LOAM
some fine Sand, trace Roots, tzaj‘
coarse Sand .
) Cobbles 3' - 5°1 Fine to coarse SAND and GRAVEL,
. liztle S1lt; occasional cobbles
an -
5y w1y
176} s-2 2as8 5=7 6=-42-25-51 Very dense, gray-brown, fine to
38 coarse SAND and GRAVEL, little-
Silec
s
72 .
24) s-3 24/4 B.5-11.5 |51-19-17-16| sSimilar to above
lc - o
19 .
15 ] . - 12.0°
6
6
15 7| S-4 Ra/s 14-16 -6-6-6 Medium dense, gray, fine to medium Medium dense, fine to coarse
3 ] ) SAND, little goarse Cravel, SAND, GRAVEL
- trace Silt
12 | -
o ] |
o .
20 11 3.5 242 13-21 8~10-6-7 Medium defse, gray. fine to
16 coarse GRAVEL and SAND (poor
- recove )
| &= &
e
05|
I 92 [
18| s-6 Ras6 24-26  {6-10-12-12 Medium dense, gray, fine* to
25 17 - coarse SAND, some fine to coarse
Gravel, trace* to- little- Silt
l s,
48§ : 28"
114 Very dense grey fine SAND, scme Very dense fine SAND, scame
14 s-7 /4 29~29.6 | 85-50%71 | (=) Silt, little fine to coarse Silt, trace Gravel
30 Gravel. i
) _Bouldezs 29.6 - 31'2 (GLACIAL TILL)
] 33.7°
| Drill apparent ROCX ROCK
GRANULAR SOILS | COHESIVE SOILS REMARKS _ . . 35.7° Bottom .of Boring
SLOwS/FT DENSITY | BLOWS/FT w 1. Drill cobbles and boulders 29.6'-31'%; drill lpparem’, rock from
0-4 v Loosg|<? v %F - 33,77 - 35.7°
4~-0 LOOSE -4 - SoFT *indicates driven usinq 300 1b. hammer.
l ° - 48 u STPP :
. DENSE - TF
_.-50 A DENSE 15-30 v. STFE
VvV DENSE | >30 HARD

Z)\'ATEI' LEVEL READINGS mavE BEEN MADE I THE DRILL MOLES AT TIMES AND UNDER CONDITIONS STATED ON v

I m NOTES ")THE STRATEICATION LINES REPRESENT THE AFPROXIMATE BOUNDARY BETWEEN SO TYPES, TRANSITIONS MAY BE GRADUAL

TrE BORING LOGS FLUCTUATIONS 1N TWE LEVEL OF GROUNDWATER MAT DCCUR DUE TO DTMER FACTORS THAN fBORING No Gan-0
TWOSE PRESENT AT TWE TiME Qﬁynjnﬁm’s wERE MADE




WELL No._ 5Z2-¢
BORING No 52A-6

DATE INSTALLED __ August 20, 1982 FILE No. _A-3288
PROJECT .Wyman_Gordon LOCATION North Grafton, Macsachusess=
GZA ENGINEER ___F. Clark CONTRACTOR _Guild Drilling

WEATHER CONDITIONS _Cloudv. sl. rain DRILLER K. Allen
REMARKS __See attached boring log

Y .
ao peptH g 3-1 '13 1.5' - GROUND SUmFACE
1's LOAM ELEATION ‘f D YOR :
: : Bentonite &\, . RETE -
Dense miscellaneous (TYPuux_x.YSng“‘rcfcx)
Fine to Coarse 1.1'backf£ill
SAND & GRAVEL . Top of well:?@
(FILL) 22! : A PROTECTIVE CASING -
Tree. 28"
, 1
o - |
g | AL
E ‘i-:S
g La° . .'“
o . .
§ Medium dense e
L&-.fine to coarse A
a S & GRAVEL Cttawa Sand ) | d )
g Ottawa Sand
m -
& '*
x .1 | $————8oOREHOLE
< ] ’
= :
z -
D .
n .
: Eq
- 1-1/2" SCHQ 40 SLOTTED PVC
28" Bz WELL SCREEN (0.01" SLOTS)
Very dense fine '
SAND, some Silt wm= J
(GLACIAL TILL) 30.8" , B=R
33 .91 .3e.8_ .. I QRPN A = S BOTTOM OF WELL SCREEN

.7 : ﬁ,' '
35.7° ROCK _35: 7 __GAVED . _... [ BOTTOM OF BORING

NOTL: NOT TO SCALE

DEPTH/ELEVATION BOTTOM OF BORING 35-7'. / _331.9
DEPTH/ ELEVATION BOTTOM OF WELL POINT 308" 336.8

GOLDBERG-ZOINO & ASSOCIATES, INC.



DATE INSTALLED ___Aucust 27, 1982

PROJECT wman Gordon

 GZA ENGINEER__Zrank Clark

[
[0]
(¥
(L

WEATHER CONDITIONS _Warm, ¢©

REMARKS

BORING No.
FILE Mo _2a-3:2°°%

LDCATION North Graf+on, Massachusetts
CONTRACTOR
DRILLER {(Criver well)

and ol

an

SUMMARY OF SUBSURFACE CONDITIONS

—
W\\psm‘ 2O
1.9
3 o+ Silty SAND

Dense SAND &
GRAVZL

Ve GROUND SURFACE
5 ' Z\

“———-— OTTAWA SAND

2" 1.D. Stainless Steel
Well point (0.006" slots,
screens 0' to 4.9")

T4

BOTL: BOT TO Al

G\

DEPTH/ ELEVATION BOTTOM OF BORING /
DEPTH/ ELEVATION BOTTOM OF WELL POINT 5.4'_/ 352.4

GOLDBERG-ZOINO & ASSOCIATES, WeC.
QEOTECHMICAL -GEOHYDROLOGICAL CONSIRTANTS




GOLDBERG-20INO 8 ASSOCIATES, INC. FROJEST REPORT OF SORING No T
NEWTON UPPER FALL ML '
320 NEEDMAM ST, NEWTON UPPER FALLS, s somcon_ FILE No T
GEQOTECHNICAL/GEOHYDROLOGICA. CONSULTANTS | NS, SRATEDN, MASSACH. SITTC . CHKC BY
BORING Co. Susid Yra.iing BORING LOCATION
TOREMAN K. Auen GROUND SURFACE E£LEVATION BATUM
3ZA ENGINEER F. Cla DATE STaRT 8 .ar5s DATE END 8 il &l
SAMPLER UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A 2™ SPLIT SPOON ORIVEN USING A oROUNGWLTE R RELTATT
MO HAMMER FALLING 30 m DATE Tiag | =TV W STABILIZATION TH
CASING:  UMLESS OTHERWISE NOTED,CASING DRIVEN USING 30010 MAMMER FALLING 24 in B/13 1400 |z.9 s [1/2 nour
. . . /19 1230 (3.1 Ow 6 days
CASWG S[ZE 4 (HW) to 10 OTHER. k| (NW) to BOH 1
T o= SAMPLE SAMPLE DESCRIPTION §
RS PN T 0EFTH | mowars® STRATUM DESCRIPTION
BTig 2l M gl iy BURMISTER _ ¢\ sgSiFCATION 4 - .
-< | 8-1 R4/S 0=~2 1-2=5=7 h_2" _dark brown Root Mat .= Root Mat, TOPSCIL
10 3" Loose, brown, loamy, fine to 2' Loamv SAND
um SAND
25
31 i
21 T R
- Medium dense SAND, little Gravel
57101 s-2 gasz 4.5-6.5| 9-6-7-8 Medium dense, gray-brown, fine*
12 to coarse SAND, little fine Gravel,
little™ Silt (poor recovery)
10
9
- 1
10 ] noe
51 5-3 Rasé | o-11 6-6-6-15 K _Similas to above . .
-
7
19
T Cobble 14'=4" to 14'-9" § Dense SAND, GRAVEL, few Cobbles
14'-10" %o 15'~0"
2848~ _ .
b 201 S-4 P4/4 f4.5-1€.5| 15-25 Dense, gray, medium to coarse
' . " GRAVEL, some fine* to medium Sand,
12 liztle* Silt
27 -
28 i i
18]
20 ‘
28| s-5 R4/S [9.5-21.5| 24-26-26-15 Very dense, gray, fine to -coarse
34 SAND, some fine to coarse Gravel,
littlet S1ilt
32
a3 24"
25 21 8" medium dense, gray, fine SAND, Medium dense, fine SAND, little
~ | 5= - —18~11- little+ Silt Silt, trace Gravel
5-6 R4/20 P4.5-26.5| 23-18-11-14 12® medium dense, brown-gray, fine
- 6A SAND, little Silt, trace fine to
mediun Gravel
6l
I_ - I- -
6543" Cobbles 27'-10" to 30'~4
4
30 5-7 [8/18 po.5-32.0 | 10-25-35 1/ SILT, lattle € 30.5°
- - . - - Ve dense, gra ittle fine .
P Sa:; :1iqhtgbezldinq r'xctnd Very dense SILT, little fine Sand
STA B/3 32-32.51{ 65 st 32.0°¢
very dense, line SAND and RocCk 3.0 Very dense, fine SAND (TILL
nts ROCK
33.7* Botrom of Borang
_ GRANULAR SOILS | COHESIVE SOILS |REMARKS: 1. Driller suspects more gravel in stratum and poor recovery due to
BLOWS/FT _ DENSITY| 8OwS/FT  OENSTY pushing of gravel pieces. 2. Cobbles encountered between 14°-15'. 3. Sand ran
Q-4 V. LOOSE| €< V. SOFT 2' up into casing after washing out to 15'. 4. Cobbles drilled from 27'-10" to
° LOOSE 2-4 SOFT | 30'=4". S. Drilled into apparent rock from 32'=-6" to 33'-8" rock is extremely
4-3 M STPF | hard and advance rate is slow, despite new bit ( 30 min per foot).
e ...a-SO H.GNSE a'B srn N
so-so DENSE |is-3p v. STF¥
v DENSE | >30 NARD

Gn NOTES.

THOSE PRESENT AT Tw

NTHE STRATEICATION LINES REPRESENT THE AFPROXIMATE BOUNDARY BETWEEN SOW. TYPES, TRANSITIONS MAY BE GRADUAL.

YWATER LEVEL READINGS WAVE BEEN WMADE N THE DAILL MOLES T TIMES AND UNDER CONDITIONS STATED ON
THE BORING LOGS FLUCTUATIONS IN TWE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN
HLMORLARLEL LOILIL U L. SO

SZA-T

[ BORING No.



GOLDBERG-ZOINO B ASSOCIATES, INC. PROJECT REPORT S%FE EBYOR"}‘G No orczm‘
- 7
320 NEEDrAM ST, NEWTON UPPER FALLS, MA WYMAN GORDON FILE No Tiiac
GEOTECHNICAL /GEOHYDROLOGICAL CONSULTANTS | _N&. GRATTON, MASSACHUSETTS CHKC BY
BORING Co. Guild Driizing BORING LOCATION
TOREMAN K. Allen GROUND SURFACE _REV&TIGH DATUM
3ZA ENGINEER F. Clarx DATE START 8/12/8% DATE END s/123
-  ORUUNDWATEX i AT ET
THE RWS SAMPLER CONSISTS OF A 27 SPLIT SPOON DRIVEN USING A %) Tamui’NG 2
SAMPLER :;":siz::. mi.:?é’.‘ DATE | Timg [ ATFY , XEK STABILIZATION Tik
CASING:  UNLESS OTHERWISE NOTED,CASING DRIVEN USING 300iD HAMMNER FALLING 24 In B/13 140C }2.9 ¢ 11/: nour
B/19 1230 (3.1 Ow 6 days
CASING Slz_g 4® (HW) to 10° OTHER: 3" (NW) to BOH 1 T
T |z SAMPLE SAMPLE DESCRIPTION §
aT|Z3Z N DEFTH . STRATUM DESCRIPTION
=g 2] N ".‘P( (tu SLOowS/S BURMISTER _ ¢\ assiFCATION @ i .
- | 51 bass | o0-2 1-2-5-7 2" darx brown Roo: Mat -z, Root Mat, TOPS-o..
10 3" Loose, brown, loamy, fine to 2' Loamvy SAND
25 o SAND
3
21
Medium dense SAND, little Gravel
5710 s-2 pas2 4.5-6.5| 9-6-7-8 Medaum dense, gray-brown, fine+ :
12 to coarse SAND, little fine Gravel,
- laztle~ Silt (poor recovery)
10
9
7
10 o
51 5-3 Rase | 9-11 6-6-6-15 |\ _similar *c abave - 0.
-
0
19
21 Cobble 14°'-4" to 14'-9" g Dense SAND, GRAVEL, few Cobbles
14'~10" to 15'~0"
28487
15
20| S-4 24/4 N4.5-16.5 | 15-25 Dense, gray, mfdm:n to coarse
. GRAVEL, some fine' to medium Sand,
12 lizele* Silt
27
28
18 .
20 .
28| 5-5 R4/S [9.5-21.5| 24-28-26-15 Very dense, gray, fine to coarse °
34 SAND, some fine to coarse Gravel,
littlier Silt
32
33 24°
s 12 gf n;dxu:_clienu. gray, fine SAND, Medium dense, fine SAND, litrtle
-] §- - —18-11— ittle+ Silt Silt, trace Gravel
S-6 P4/20 R4.5-26.5 | 23-18-11-14 12" medium dense, brown-gray, fine
- 6A SAND, little Silt, trace fine to
medium Gravel
61
6543" Cobbles 27'~-10" to 30'=4"
4
30 0.5
--1{ 5=7 18/18 P0.5-32.0 | 10-25-35 |/ Very dense, gray SILT, little fine 3 -5 < T TTT
sand, slight bedding noted ery dense . little fine San
S7A /3 32-32.5 | 65 - siig ding 32.0°t
Very dense, Iine SAND and Rock 3.5 vVerv dense, fine SAND (TILL
\4- T ROCX
33.7' Bottom of Boring
GRANULAR SOILS | COMESIVE SOILS REMARKS: 1. Driller suspects ore gravel in stratum and poor recovery due to
BLOwsS/FT OENSITY| 8LOWS/FT. DENS™ pushing of gravel pisces. 2. Cobbles encountered between 14'-15'. 3. Sand ran
O-4 V. LOOSE| < ¢ V. SOFT | 20 up into casing after washing out to 15'. 4. Cobbles drilled from 27'-10" <o
o LOOSE 2.4 SOFT {30'=4". S. Drilled into apparent zrock from 32'-6" to 33'=8" rock is extremely
. _36 M. DENSE 4-8 M STFF | hard and advance rate is slow, despite new bit { 30 min per foot).
) 813 STFY ;
30-50 DENSE |is-3p v. STIF¥F
4 >%0 v DENSE | >30 HARD

"G\

MAY OCCUK DUE TO OTMER FACTORS ThAN | BORING No.

NOTES. THE STRATFICATION LINES REPRESENT THE APPROKIMATE BOUNGARY BETWEEN SOW TYPES, TRANSITIONS MAY BE GRADUAL..

QWATER LEVEL READINGS MAVE BEEN MADE IN TWE DRILL MOLES AT TIMES AND UNDER CONDITIONS ST
THE BORING LOGS FLUCTUATIONS IN M LEVEL W mff
INOSE PRESENT AT TwE Tin

STATED ON

ey 2. L —



DATE- INSTALLED August 23, 1982

PROJECT

Wyman Gordon

GZA ENGINEER_E. C1

ark

WEATHER CONDITIONS Rartly Cloudv 70's

DRILLER

WELL No. GzZa-7
mm No STA-T
FILE No. A-3283

LOCATION North Grafton, Massachuse+ts

CONTRACTOR __Guild Drilling

K. Allgg

NOTE: NOT TO scak

G\

i

REMARXS See attached boring log
"2.8" M B
QO DEPTH I |#2.6' -~ £GROUND SURFACE
H o . .
Loamy ELEVATION N é:n.,.
91 SAND - HAll8 CONCRETE SURFACE SEAL
: Bentonite ‘A4 (TYPICALLY 05" THEK)
Medium dense SAND, '] | g 1-3" SCHD. 80 PVC RISER
) , 4 | | 4 . PIPE
little Gravel 3.4 y 3 { P PROTECTVE CASING
; TYeg: 23"
3.8° .
EXL AN P ﬁ WELL SCREEN
= 4
7} MEE
< g
8 10.5" S
5 - B
S Dense SAND, GRAVEL, Rieg
O few Cobbles »n
g r".. 1
Vg ‘ R -
2] Ottawa . AR OTTAWA SAND
@ > "
po Sand 7
m :'; oy
L. :
O 9
> [: K
o .41 | p=—————BOREHOLE
< K
2 ) ‘ 4
2 B -
B 24 A1
Fine SAND, little A
Silt SR
SN = ko TOP OF WELL SCREEN
- 1- /2" SCHR 40 SLOTTED PVC
_30,5° =N WELL SCREEN (0.01" SLOTS)
32' SILT, little fine Sand =
32.5' Fine SAND
33.5 B=N ,
-------------.7--»---‘. —_—'mwaﬁum
ROCK :
3.7 33.7" E )
- - e om e e e ----- mww m,"c

DEPTH/ELEVATION BOTTOM OF BORING 33.7_ / _327.0
DEPTH/ ELEVATION BOTTOM OF WELL POINT 33.5' , 327.2




PRCJECT REPORT OF BORING No __ 52#-3

GOLDBERG-ZOIND & ASSOCIATES, INC. Retal LT HN oweeT 3 -
320 NEEDHAM ST. NEWTON UPPER FA_.S, MA WYMAN GORDON FILE No T
GEOTECHNICAL /GEOMYDROLOGICAL CONSULTANTS NC. SRAFTON, MASSACHUSETTS CHKD BY
BORING Co. Sulll Doool.og BORING LOCATION Downgradaen: 41°' s. of draim dys--
FORE MAN X. Arler GROUND SURFACE ELEVA‘HGH_______DATUM
( 74 ENGINEER F. Clark DATE START 8/17/82 _ DATE END 8/18/5-
227 hours
. R CONSISTS OF 4 2° SPLIT SPOON DRIVEN USING 4 URQUNOWATE = REZDINGS
| SAMPLER :’;ﬁﬁ:ﬁ:?&:ﬁg}w DATE | TIME | = o STABLIZATION Timi
CASING:  UNLESS OTHERWISE NOTED,CASING DRIVEN USRG 30010 MAMMER FALLING 24 in. 8/18 1.6 124’ 1/4 nour
8/19 0.4°' {ow - 1 day
CASING SIZE: 4" (HW) ta 10' OTHER: 3® (NW) to BOH
Pp— —
R BEEEE SAMPLE SAMPLE DESCRIPTION g
! =2iZ3 rzn DEPTH - STRATUM DESCRIPTION
BT (g 2] N ‘% {10 ROwY/s BURMISTER ¢ ASSIfICATION
5-1j24/4 0-2 PUSH Very soft, dark brown, fibrous SOFT PEAT -

PEAT, trace Roots

Soft, dark brown, fibrous PEAT

3T20( s-2 12712 s-6 1-2 6"
- Dense, gray, fine* to medium SAND, .-
2/8 6=7 15-28 .
51| 28 2/ little- Silt, trace Gravel gen?f' fine to medium SAND
44 2203 —_—
27
1o 7] S-3]24/5 9-11 9=4-5-12 Loose, fine to coarse GRAVEL, Loose to medium dense, fine to
12 some fine* to coarse sand, coarse GRAVEL and SAND
trace Silt
16
23
20
15] 7] S-4124/3 | 14-16 9~11-12-15 Medium dense, fine* to coarse -
’ 18 SAND, some* fine to coarse
v Gravel, little Silt
, g\ 25
30
26 = : 19.5° ] N
20| s-5[24/12| 19-21 | 8-22-25-41 [ Dense, fines to medium SAND, .
20 - little fine to medium Gravel, Dense to very dense, fine to
44 - ’ liztle Silt and Clayey Silt medium SAND, little Gravel and
51 . silt
32 {GLACIAL TILL)
44
95 ] 48] 5-6 124/18 | 24-26 32-55-100/3" similar to above, very dense,
54 32/4%-15* less Gravel m.upper 8", fine to
S coarse Gravel in lower portion
4
110
40
11| s-7 24718 | 29-31 29-42-32 Similar to above, trace Gravel
30 - in upper 6%, little~ same in lower
. 9 85 portion of sample
a5)6" [ TCobbles 315 &5 3T — — [~ e — — — - -
24 Very dense, fine SAND, some Gravel,
m Cobbles and Rock fragments
I 35| 58
_GRANULAR SOILS | COHESIVE SOILS |REMARKS: )
SLOWS/FT  DENSITY | BLOWS/FT,  DESITH - 1. Apparent refusal to casing at 31.5 feet; drill shead through cobbles
O-a V. LOOSEI << V. SOFY | (5* -~ 6° dianeter) and dense gravel frem 31.5' to 34°,
' 2-4 sorT *{indicates driven using 300 lb. hassar :
§~#~%0 LOOSE
5 4-3 [ %14 44
M. OENSE P STHF
30-30 DENSE [13.30 . v, sTEY
>80 Vv DENSE | >30 MARD !

Gn NOTES. )THE STRATFICATION UNES REPRESENT THE APPRCXIMATE BOUNDARY BETWEEN SOL TYPES, TRANSITIONS MAY BE GRADUAL.

aﬁ?l LE:GEL REA?‘GSTMVE BEEN MADE N‘TK DRILL 'Q.E'S‘ﬂ'ﬂﬂs AND U“OE.?@?W"?C STA‘TE?rw
\ -
TS RE S o7 T Taut re A e OF KZTOLUDWATER Ma OCCUR DUE TO OTHER FACTORS T ['BORING No. _ozazE__|




GOLDBERG-ZOINO & ASSOCIATES, INC. PROJECT REPORT OF BORING No __ 52228
320 NEEDHAM ST, NEWTON UPPER FALLS, MA. WYMAN GORDON :x:'lI-EEE‘* OF 2
. T ] A-3288
GEOTECHNICAL /GEOMYDROLOGICAL CONSULTANTS| .. _NC. SRAFTON, MASSACHUSETTS CHKD BY
BORING Co. Guals Zxi11:23 Comgany BORING LOCATION
FOREMAN K. f..er GROUND SURFACE ELEVATION DATUM
( GZA ENGINEER - T. Ciarx DATE START DATE END
GROUNDWLT R READINGS

MO MAMMER FALLING 30m. A7 | Ta- STABILIZATION TiM

CASING: UNLESS OTHERWISE NOTED,CASING DRWEN USING 30010 MAMMER FALLING 24 :.

r SAMPLER. UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A 2” SPLIT SPOOM DRIVEN USING A DATE | TIME

l CASNG SRE: QTMER: .
I lgs SAMPLE SAMPLE DESCRIPTION
SZES T T 77 | mowee ; STRATUM DESCRIPTION
¥Tig 2 l% i1 BURMISTER _° ¢ oS SIMCATION 4
15 27| s-8 18/18 | 34~-35.5 [90-55%~52* Very dense, gray, fine SAND, some
39 fine to coarse Gravel and anqular
rock.ttaqmenta. little* Silt
87 )
4 551 S=-9 LB8/12 | 39.5=41 ]30.25=41- Cobble 36'-4" to 36'-11"
i 404~-20/0" Similar to above |
- 41.5'
3 ROCK
42.5' Bottom of Borang
45

|

GRANULAR SOLS | COHESIVE SOILS |REMARKS: 2. Drill ahead of casing to advance hole from 34°' to bottom of hole.
SLOWS/FT __ DENSITY BOWS/FT. DENSITY . 3. Casing takes up hard at 41.5'; drill apparent rock from 41.5' to
0-4 v LOOSE| << VST to 42.5'; very slow advance (12" in approximately 25 minutes).

SRRY . woose | 274 . SoFY *  indicates driven using 300 1lb. hammer.
. ( - 50 - 4-9 L 8-14 44
- DENSE 8B STFr
30'30 DONSE |13-30 v. ST
v DENSE | >30 MARD
NOTES. )THE STRATFICATION UNES REPRESENT THE APPROUMATE BOUNDARY BETWEEN SO TYPES, TRANSITIONS MAY 8E GRADUAL.
Gn DWATER LEVEL READINGS WAVE BEEN MADE IN THE DRILL MOLES AT IMES AND UNDER CONDITIONS STATED ON TIPS

-n.g gmm Lor.s FLucTunow.s IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS Than | BORING No.
ROSE PRESENT AT TWE T ;snunrun«f* WERE aans




—

DATE INSTALLED August 16-19, 1982

PROJECT wyman Gordon

GZA ENGINEER__E. Clark

"WELL No. SZr-8
BORING No. L=
FILE No. 2-323

1)

vl
By

LOCATION North Grafton, Massachuset+ts

CONTRACTOR Gu:ild Drilling

7.5' Fine to medium SAND

Fine to coarse GRAVEL & SAND

Ottawa_ Sand
l8.5!

Dense, fine to medium SAND,
little Gravel & silt

(GLACIAL TILL)

SUMMARY OF SUBSURFACE CONDITIONS

Very dense, fine SAND, some
Gravel, Cobbles and Rock

NOTE: NOT TO scaLt

WEATHER CONDITIONS Rartly Cloudy, 70's DRILLER K. Allen
REMARKS See attached boring loa
' :
4 °
Q0 DEPTH _12‘4 : B1 &t £ GROUND SURFACE
//\(a VAN ELEVATION : BTN
" Bentonite N& | |H./ CONCRETE  SURFACE SEAL
21 | B . (TYPICALLY 05 THEK)
PEAT 2.0 = = - : : : TOP OF WELL SCREEN
2 A
. ‘RRE:
3:8 84| PROTECTIVE CASING
. ; 25n
¢ : TYPE.
3 .

1-1/2" SCHD. 80 PVC RISER PIPE

et

4 - OTTAWA SAND

. e BOREHOLE

/2" SCHD 40 SLOTTED PV

4

LL SCREEN (0.01" SLOTS)

fragments.
41.5"' 41.6' }
42.6°' 42.6"

v BOTTOM OF BORING

v} ;L/mouor WELL SCREEN

' DEPTH/ELEVATION BOTTOM OF BORING .42.6  , 314.7°
DEPTH/ ELEVATION BOTTOM OF WELL POINT 41.6 _ 315.7

GOLDBERG-ZOINO & ASSOCIATES, INC.
GEOTECHNICAL-GEOMYDANOLOGICAL CONSULTANTS




as

DATE INSTALLED August 27, 1982

PROJVECT Wyman Gordon

GZA ENGINEER __Txank Cla-v
WEATHER CONDITIONS Warm, cloudy

REMARKS

WELL No _CG2n-2

BORING No

FILE No. _A-3288
LOCATION-_Ngrs>r Srafeon, Massachuses*s
CONTRACTOR
DRILLER {(Criven Well)

€7A\

3.65"

— l y— GROUND SURFACE

A7V 7.0 | - RN

PEAT: fibrous & fine-grained ] .

PEAT & peaty fine SAND =5 OTTAWA SAND
) =B
b : : 2" I.D. Stainless Steel Well
8 E point (0.006", slots, screened
= - =] 0' to 4.7")
& 3.9° B
© Dense SAND & i ;
§ GRAVEL 5
2 5.2
o dd
=
2] - s
es] A .
S
(7p)
w
Q
>
a
<
=
=
@
f
ROTE: NOT YO AL
DEPTH/ELEVATION BOTTOM OF BORING /

DEPTH/ ELEVATION BOTTOM OF WELL POINT 2.2/ 352.2

GOLDBERG-ZOINO & ASSOCIATES, WNC. -
GEOTECHNICAL-GEOHYDROLOGICAL CONSULTANTS



FRoJECT REPORT OF BORING No _i2z-)

——h—

GO_DBI R~ ZOINC B ASSCTIATES INC SHEE®
320 NEEDHAM ST, NEWTON UPPER FALLS, MA WYMAN AAPOAN EILE No .__,_n-or_ -
GECTECHNICLL /GEOHYDROLOGICAL CONSULTANTS NOPZTY _GRAFTON, MASSACHUSETTC CHKD B~
BORING Co wuildl sTilllng Lomoany BORING LOTATION _See__ocas.or -.ar
| FORE Man Lo mriotazer GROUND SURFACE ELEVATION DATUM
=7 A ENGINEES _Jame< Scniff DATE START_F1B/83 = DATE END RLRLE)
v =2 - -~
SAMPLEF  UNLESS "THERW'SE NOTED, SAMPLER CONSISTS OF 82 SPL!™ SRODN DRWVEN USING A TV L TN N T Tk
14O MAMMER FALLING 30 m DATE | TiME | SV T o oy (17 ATION 3
CASING UNLESS OTHERWISE NOTED,CASING DRIVEN USING 30010 MAMMER FALLING 24 m £s1BrA4Y repo)l o o g, uL o comuieriar
. | 1 »
CASING SIZE 1 - OTHER" 1 {
T 1o o SAMPLE SAMPLE DESCRIPTION ik
a3 TPE N DEPTH . - STRATUM DESCRIPTION
¥ q B Mo ""‘v{:t 1 aLowy/6 Bucmicie: CLASSIFICATION |
4 S’li 24/8| 0-1 t2-9 Medium dense, brown Silty TOPSOIL, lattle 1.0 TOPSOIL
roots, trace fine Sand, changing to a
G~1A - -4 i
10 ! ] s12) 1-2 20745 dense bLirown- coarse to fine GRAVEL, some
70 fine .to medium Sand, trace (-) Si1lt
- - ’ GRANULAR FILL
D e
—] - .
12 | €=2 | 24/10] 4-6 24-0~A-5 Mrdium dense, hrown coarse to {ine SAND,
s 14[ ] — little medium to coarse Gravel, trace
t+) Saiit
9 |
4s -
54 W
L4
10 86 | S~1 [ 24/10| 8-11 65-5-6~8 Medium dense, hrown SILT, and Peat, little 2
N ] fine to medium Sand, trace (=) Gravel . SILT AND
54 11.5 ~ PEAT
54
48
54 [ .
] 13| s-4 124/12] 14-16 [17-19-8-10 | Medium dense, brown coarse to fine SAND,
1 1 I some medium to coarse Gravel, trace (-} SAND
1) + Silt
28 | [ ]
20 8¢ 5-51]24r/4 |19-21 '8-6-10-17 Hndxur'dpnsﬂ, I'rown toarse to f{ine SAND,
o little meciur to coarse Gravel, trace . - .
<
: t=y S11t ~
25
_ 120 R
23 24,0 :
25 31} 8-6 | 24/8 j24-26 20~1%~-7-9 Medium dense, brown fine to coarse SAND,
L some Silt, trace (-) Gravel
1
I
47
10;1
30 28| 85-7 | 6/5 29-290. % 103/6 Very densc, gray medium to finc SAND,. GLACIAL TILL
liattle Silt, trace Gravel, trace cohbles
D
46 )
. Very densce, gray medium to fine SAND, lxtth
15 51 ) §~-8 ]24/12] 33-36 4R-55-35-11) S11t, trace Gravel, trace cobbles
GRANULAR SOILS | COHESIVE SOILS | REMARKS-
BLOWS/FY DENSITY | BLOWS/FT  DEN 1. washed ahead with roller bit from 29 to 34 teet prior to drivang
- << v SOF Y .
O-4 v LOOSE 2 casing.
-4 SOFY
4=
-] LOOSE a8 o STIEE
10-30 ™ DENSE |g s STeF
30-30 DENSE {1s-30 v STeT ,
0 v _DENSE | >30 MARD

2WATER LEVEL REANINGS MAVE BEEN MADE W THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON

ROTES IITHE STRATEICATION LINES REPRESENT TME ARBROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRONSITIONS MAY 8E GRADUAL

THOSE _BRESENT AT THE TiME MEASUREMENTS wERE WADE

THE BORING LOGS FLUCTUATIONS N THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO QTHER FACTORS THAN I BORING No GIh-10
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, 320 NEEDHAM ST, MewTON UMMER FaLi$, MA

»
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PRCJEC™

WYMAY SORDOM

| GEOTECHNICAL /GEOHYDROLOGICAL CONSULTANTS | ORI CRATTOR, MASSAZMIISTr”

——

BLEUBT T 30RING NG e

SHEEY
FiLE No _£-4232
CHxD BY

OF

1z |2 =l SAMPLE . SAMPLE DESCRIPTION : AT
2z 6 X 1L L = . : UM DESCRIPTION
1 =133 ™ pmimec D(‘m" | ouows/e Burmi<t=r CLAssication | E €S ©
.fFf g : :
[ 77 |
| Aal ! GLACIAL TILL
131}e-a | 3/10 | 30-39.3 i 100> Nn Recavary
40 c-1 670 ‘ 3a,1-40 ‘D min/7 f+ Coarnd rocy nn recnvery 4o N
) Krfusal at 4G.0 teet
454
50 |
3
N .
" . -+
-.é -
REMARKS:

[BORWK;HQGEL;HL__
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b

June 18, 1984

DATE INSTALLED

" WELL No.Zza-'l
BORING No.__le-1l
FILE No. _=-422°0

SUMMARY OF SUBSURFACE CONDITIONS

Erown coarse to fine
SAND, little Gravel
a5

S1lt and Peat

(Granular Fill)

1.5
Coarse to fine SAND,
trace Silt

some Gravel,

-+
24.0' -

Medium to fine SAND, little
to some Silt, trace Gravel
(Glacial Till)

_.3@._(_) feet

ap . pe
NOTL. NOT TO SCALE

PROJEET wyvman Gordon
GZA ENGINEER___James Schiiff CONTRACTOR —_Zoag Droll:nc
WEATHER CONDITIONS _Sunny 807 DRILLER __A1 Wn:taxer
REMARKS
T
Ground =
1.0 Topsoil Q0 DEPTH  _{ cuxface £ GROUND _SURFACE
— °F ELEVATION >+ B | Heeta A-1 2" scnd. 40 PVC Riser

- ilpe
) CONCRETE SURFACE SEALp P
(TYPICALLY 05" THICX)

Top of wellscreen

Bram———— PROTECTIVE CASING

d TYK D B ‘DC*‘
k-
e 1 * 4
'l
v 1-1/2" SCHD. B0 PVC RISER PIPE
hJ
“y |'] #—— ottawa sand
2] [ §————FINE to COARSE SAND BACKFILL
..'.',i - .
A5 -
5 f::';
21 | e BOREHOLE
-4 b
L:j x
o I B

1-1/2" SCHD. 80 SLOTTED PVC
WELL SCREEN (0.01" SLOTS)

T T

BOTTOM OF WELL SCREEN

BOTTOM OF BORING

DEPTH/ELEVATION BOTTOM OF BORING 40 f:. ,334.6
DEPTH/ ELEVATION BOTTOM OF WELL POINT 34 _St. , 340.6

GOLDBERG-ZOINO & ASSOCIATES, INC.
GEOTECHNICAL-GEOMYDROLOGICAL CONSULTANTS
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- , PR UEDT REDDHR™T OF 7 iS5 -
GOLDBERG-ZOINO & ASSOCIATES,INC t < | TETORT Qe ERING Ne 2L
320 NEEDHAM ST NEWTON UPPER FAL S M4 i wvman s GOraon ' F_E wo € _aca:
| GECTECHNICA. /GEOHYDROLOGICA. CONSULTANTS { ez I227200: 797 CrxC By
BORING Cc. eadl Dr....nz Lo BORING _OCATION TTCat-s .3
AREMAN CORnN Nasabule GROUND SURFACE £ _£ vaTiOn DATUM
P~ ENGINEER __vames Scniff DATE STaR~__~ . ~- DLTE END NER
~aanrt = T ——
SAMPLER UNLESS OTHERWISE NOTEL. SaMPtfo CONSISTS OF 4 2 SPLTT SPOON DRIVEN USIG 4 — NPT LN T ;
14010 HAMMER FALLING 30 L 22Tt TiME i A STABILIZATION TiMt |
CASING UNLESS OTHERWISE NOTEC, CASING DRIVEN USING 30010 RAMMER FALLING 24 i ST levw NP REeMOVEG  ORpuelIll ;
-1
CASING SIZE 1 1inen I.D. CTHER"
T
z k= SAMPLE SAMPLE DESTRIPTION |
a< ;g = e TH ] — ~ .3,  STRATUM DESCRIPTION
= g 3‘ No. “.% (+1) | BLOwS/E Yurmister CLASSIFICATION | e :
} s1 1 24/10 0-2° L/127-308 l Very loose brown fine SAND § SILT, trace I Fine SAND & SILT
| i L | J roots, trace Peat- | Swamp Marsh
, .. |
i o
. ‘ 1
T '
s2 | 24/18| 5-7 124-50-45-4¢ | Very dense gray coarse to fine SAND, some Coarse to Fine SAND,
’ coarse to fine Gravel, trace (=) Silt- some Gravel with Cobble
: : & Boulders, trace Sil:t
!
10 !
$3 | 24/20] 10-12 20-15-15-70 | Medium dense gray coarse to fine SAND,
| i little Silt, trace Gravel, pusned Cobble )
‘ f at 1l1.5 ft.
-
| | ’
15 I l ! .
S4 | 24/10i 15-17 H5-36-25~-46 ]Ven/ dense gray coarse to f:nd SAND., some )
T 1s:lt, trace (=) Gravei, Cobble and Bouiders. i
® | '
=~ f , ' 1"
IR : : . :
h ! | | i . 2 i
20 LU0 LUT=4U-ILT «5-i50/« | Very dense coarse to fine SAND, some S:lt,
[ s5 | |
littie (+) medium to coarse Gravel, Ccoble
1 | lodged i1n nose of spoon.
[ pipd
' Glacial Tall
25 ' l - ~ 15,8
s6 16"/4" 25{-25'6" | 230/6" 'WWery dense gray coarse to fine SAND, some
: IS1lt, little coarse Gravel, Cobble or

e |

'“-uther Rock 1n spl:it spoon.

Bottom of Boring at 25.5 fe.

GRANULAR SOLS | COHESIVE SOILS | REMARKS:
BLOWS/FT _ DENSITY | BLOWS/FT _ DENSTTY] i - . )
<7 v ST - l. Very difficult drivine casing - encountered Cobbles and Boulder

O-4 vV LOOSE 2oa SOFT from 11.5 to 25 fr.Bottom 5, ft. of casing (20 to 25 fc.) slightly
_4-10 LOOSE a8 ™ STIFE bent do- to draiving casing ’ )

10-30 M.DENSE | g_1g STIFF 2. Installed observation well at 25.3 fu.

b] DENSE |15-30 V. STIFE - See installation log-~
Vv DENSE | >30 NARD

G\~

: 'THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS mMAY BE GRADUAL.
2WATER LEVEL READINGS MAVE BEEN MADE N THE DRILL MOLES AT TIMES AND UNOER CONDITIONS STATED Ow
THE BORING LOGS FLUZT UATIONS IN-THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO O‘rnEP FACTORS ThHaAN
THOGE PRESENT AY THe TIME -MEASUREMENTS wERE MADE

| BORING No. GZE-11
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DATE INSTALLED & = %%

~

WELL No _52P-i
BORING No _ 522
FILE No _F-=232.C

~, s
DL T s

’ PROJECT Wvmar. & Gcoraon LOCATION __Sraf-~r Massacrnuse~s-c
GZA ENGINEER___~ames Scn:ff ‘psr CONTRACTOR Sui.z Tvollinc Tomrcane
WEATHER CONDITIONS _Sunny 7¢°-80° DRILLER __Jonn Ha.aouza
REMARKS See borinc log for scil description

“[ 3 inch steel protective
, casing with a vented

‘ locxlnz zap.

Fine SAND & SILT
Swamp Marsh

3 feet

Coarse to fine SAND,
some Gravel with Cobbles
& Boulders, trace Silt

CONDITIONS

SUMMARY OF SUBSURR

23 feet

Glacial Till

BENTONITE SURFACE SEAL
{TYPICALLY C.5 THEK)

1-1/2" SCHD.40 PVYC RISER PIPE

1-1/2" SCHD SLOTTED PVC PIPE
(WELL SCREEN-0.01"SLOTS)

From ground surface to
. 23.3 feet.

! +————— SAND OR PEASTONE BACKFILL

. B $e———BOREHOLE

- BOTTOM OF WELL SCREEN

Bottom of boring at 25.5 feet.

\-Tt NOT TO sCaLk

G\

at 25.3 feet.

DEPTH/ELEVATION BOTTOM OF BORING 22:3:%./
DEPTH/ ELEVATION BOTTOM OF WELL POINT

to

€=
5.34.&/

GOLDBERG-ZOMND & ASSOCIATES. mC.

PP g agm e M. am sy e s _——




PR johe Ser-o.
= | GOLDBERG-ZOINO B ASSOCIATES.INC. PROGJETT REPORT OF BORING N¢ _2xT7--
320 NEEDHAM ST, NEWTON UPPER FALLS, M4 avmar s Scraon SHEET - OF
- TITTANTYIE FILE Mo TT8e3-
GEOTECHNICAL /GEOHYDROLOGICAL CONSUL_TANTS 2f2iTDh MAss CHxC BY
=7~ 90RING Co, Ggman wIee-oDC -O BORING [ OCATION _2€: _.2Cazir L.dr
. EMAN Ionn B anuta GROUND SURFACE ELEVATION DATUM
- ENGINEER x2Mes sTrof7 DATE START - I na DATE ENC N
= SAMPLER UNLESS OTMERWISE NOTET, SAMPLER CONSISTS OF 4 2 SPL'™ SPOON DRIVEN USING 4 U WL S RPADINGT
- 14010 HAMMER FALLING 30 m DATE | Timg - WY | TIONC T oTa g I2ATION TIME
- CASING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING 30010 HAMMER FALLING 24 1n _ FRs 1400 | Gne  Jnemoveo Compietiorn
- | ’" ! |
CASING SiZE 3 inch 1.D. OTHER" | , ™
T Iz oo SAMPLE —— SAMPLE DESCRIPTION i
g i
EZiE S e OEFTH | oowve | Burmistes ‘ STRATUM DESCRIPTION
~ |ETig 3] Ne W% (11} - CLASSIFICATION | w
f51 24/6"1 o-2 "ggggec |very soft tine SAND a SI‘.‘I trace Root, FINE SAND & Siex
- ’ ! 1 trace Peat SWAMF MARSH
- ‘ ! 3
| !
. (
I -
id 52 24/107 s'=7' R&£-209-1135-45:Very dense gray medium to fine SAND, some MEDIUM TO FINE SAND,
‘ Silt, little coarse to fine Gravel with SOME SILT
Cobbles
= !
- 10
s3 |1b~/6t 10-11 60-150 Very dense brown medium to fine SAND, some 1
.- Silt, little coarse to fine Gravel, Cobbles 1 MEDIUM TO FINE SAND,
- and Boulders SOME SILT, COBELES
c1 |12v/8t12.5-13.8) —— Cored BOULDER AND BOULDERS
- sS4 9"/6"[13.5-14.31 31*~=43/2"* [Same soil descraiption as Sample S3 2
| .
.. 15 ‘ 54
( 3"/~ j15=-18.2' . 200/2" Refusal with Cmen End A-ROD 3
c2 5'/15“". .3=20.318
L [15.3-20.318 man/ft . red BOULDERS AND COBBLE, very dense unabie
R e T i 14 min/ft to drive Casing through boulaers -
- ' = . 7
| | l I mn/fe .
- | | | ! I 2
20 L L min/fs -
'; ss |247}2".2C..’-22.3|‘5-15-65-q6 Very dense brown medium to fine SAND, some
- X | i Silz, Connles and Boulders i
! -
) J Bottom of borang at 22.3 fc.
- !
25 { i
. 30 ] [
GRANULAR SQILS | COMESIVE SOILS REMARKS
- BLOWS/FT  DENSITY| BLOWS/FT  DENSITY Drove Casing to 12.5 ft. Refusal waith Casing and Wash Bit
D-4 v. LOOSE| < ¢ V. 50 d Indicates 300 lb. Hammer to Drave Split Spoon
-0 LOOSE 2-4 SOFT{ 2. prove Casing to 15 ft., Encountered Boulders and Cobbles
4.8 M STIFF Refusal at 15 ft. with Open~-End A Rod
10-30 M. DENSE 8-15 STIFF 3. Cored from 15.3 te 20.3 fr., Very Dense Cobbles and Boulders
p] DENSE |is.30 v. STIFF 4. Hole Collapse to 15 fr., Bottom of Casing
v DENSE | >3 MARD S. 1nstalled observation well at 15 fr. -~ seet installation log.
NOTES' 1'THE STRATFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOL TYPES, TRANSITIONS MAY BE GRADUAL.
2JWATER LEVEL REAMGS HavE BEEN MADE v THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON
- - THE BORING LOGS FLUTTUATIONS IN THE LEVE. OF GROUNDWATER MAY occw DUE TO OTHER FACTORS THAN [BORING No. -1
- THOSE PRESEN™ AT TWE TIME MEASUREMENTS wERE MADE .




WELL No.__SZR-1l

BORING No. __ S22-22
DATE INSTALLED 5/3/84 FILE Mo et
APROJECT wvmar & Gordon LOCATION Grafton, Massacruse=+c
GZA ENGINEER___James Schiff/psr CONTRACTOR __Gu:ig Drillznc Tompany
WEATHER CONDITIONS _Sunnv 707-80° DRILLER —Jonn Halabuza
REMARKS See boring loc for soil description .

T pm— 3 i1nch steel protective

+ge——— ©aS1Nng with a vented
| lockinc cap.

P
Fine SAND & SI;T BENTONITE SURFACE SEAL
Swamp Marsh (TYPICALLY C.5' TRKKX)
2t feet “
i~ 1/2 SCHD. 40 PVC RISER PIH
Medium to fine SAND,
some Silt
w .
<
o 8 .
- + :
gzr t .= -
=] Lee I-1/2° SCHD SLOTTED PVC PIPE
5 ’ (WELL SCREEN-0.0!" SLOTS)
() . from ground surface to
. o 15 feet. '

i .
E’ 4
% . Medium to fine SAND, X
D some Silt-with Cohbles "B +————— SAND OR PEASTONE BACKFILL
foe) , . :

) & Boulgers .
D . .
U.
]
E i $~———— BOREHOLE
‘2‘ {
2 -
=
w
idp—————HBottom of wellscreen
at 15 feet.
PN
. :,

Bottom of boirng at 23.5 feet.

—-fE. MOT TO sCAE

, dEPTH/ELEVAﬂON BOTTOM OF BORING 42.3£%. /
GZ\ DEPTH/ ELEVATION BOTTOM OF WELL POINT 235t/

STICK UP OF WELL

27 MRERM. _TAINMA P ACCAN I pvTr jum™
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APPENDIX D

DECONTAMINATION PROCEDURES
USED BY HWGWTF CONTRACTOR



Decontamination Procedures

° Submersible pump and associated tubing, ropes and wire -

cleaned after each use with a non-phosphate soap and rinsed

with tap water

° Bladder pumps - pre~cleaned pumpsﬂwill be used on each

well; none will be cleaned or reused during the inspection

° Interface probe - cleaned after each use with a pesticide
grade hexane wipe, followed by a rinse with distilled

water and wiped dry - f

° Filtering apparatus - cleaned with 1:1 nitric acid diluted

with distilled water; then rinsed with distilled water
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APPENDIX E

GROUND-WATER SAMPLING RESULTS
TAKEN BY WYMAN-GORDON COMPANY
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TABLE 2

ANALYTICAL PARAMETERS INDICATIVE OF
LAGOON INFLUENCE

Arsenic

Fluoride C : -
Nitrate v '

Sodium

Sulfate

Nickel

pH :

Specific conductance

NOTE:

1. Above perameters were considered to be indicative of

influence from the Rinsewater Facility Lagoons based upon
analytical data provided by Wyman Gordon Company and from
initial sampling of G2ZA monitoring wells.



s

SUMMARY OF CHEMICAL ANALYSES - RCRA WELL

STZY 13y 1sez

GZa-1 GZ2A=2 GZA=-2 GIa=4
I. PCRA PAFAMZTIPRS
1. CDrinkinc Water -
Supclv Parameters
Arsenic {ug/l) <s <5 100 <5
Barium (ug/l) <200 <200 <200 <200
Cadmium (ug/1) 4 <1 <1 <1° <1
Ciromium (ug/l) . <5 <5 Tl <5
Tluoride (mg/l) 3.6 37 . 62 6.2
Lead (ug/l) , 6 <S <5 <5
Mercury (Lg/1) . <0.2 <0.2 <0.2 <0.2
. Nictrate (as N) (mg/l) _ 9.5 23 24 26
Selenium (ug/l) . <5 <5 <5 <5
Silver (ug/l) : <1 <l <l <l
2,4-D (ug/1) (3) ND ND ND ND
Combined Radium (pCi/1) - — — —
Radium-226 [ 1.020.2 1.72%0.2 2.320.2 3.920.3
Gross Alpha (pCi/l) 4:2 1427 526 425
Gross Beta .(pCi/l)- 1023 39:11 22*10 69
Coliform Bacteria <2 - 16 Sample 16
(colonies/100 ml) broken
2. Groundwater Quality
Parameters -
N . ,
_ Chloride (mg/l " 105 105 09 88
- Iron (mg/l) ) <Q.0S 0.29 0.21 0.36
‘Manganese (mg/l) B 0.07 0.17 <0.05 0.72
Phenol (mg/l) <0.01 .03 0.02 <0.01
Socdium (mg/l) 83 S00 520 380
Sulfate (mg/l) 19 290 330 320
3. Groundwafter Contami-
nation Parameters
Total Organic Carbon (mg/l) 11:9;8;8 51 18 20
Total Organic Halogen (mg/l) <0.02;<0.02;
(mg/1) <0.02;<0.02 0.15 0.0 0.05 —
pH 5.9;5.8
’ 6.15;6.2 6.8 9.6 6.5
Specific Conductance 560;390; 1470 1860 1400

(umhos/cm at 25°C) 470:490
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TTI. PCSTICIDES AND MEFBICIDES (3)

-~ TABLE 3a SUMMARY JF CHEMICAL ANALYSES

13, 1982 (cont'd)

CTHER INORGANICS

Nickel (ug/l)
Turbidity (NTU

Endrin (ug/1)
Zindane (ug/l)
Methoxvchlor (ug/l)
Toxaphene (ug/l)
Silvex (ug/l)

]

§853

ND

tcont'ad

60

ND -.

ND
ND

~~ - —~ a

LERET iy CentTa
29 49
o !
j21e) - WD
ND ND
ND ND
D ND

Page 2 of 4
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EPTEMBER 27-28, 19€2
~

Iz.

. -

TABLE 4 SUMMARY

-

CRA PARAMITERS

Crinkznc Water

Suzrcly Parameters

Arsenic (ug/l)
Barium (ug/l)
Cadmium (ug/1)
Chromium (ug/1)
Tlucride (mg/l)
Leaé (ug/l)

" Mercurv (lUg/l)

Nizrate (as N) (mg/1l)
Selenium (ug/l)

- Silver (ug/l)

2,4-D (ug/1) (3)

Combined Radium(pCi/1l)

Radium 226

Gross lpha (pCi/1)

Gross Beta (pCi/l)

Coliform Bacteria
(colonies/100 ml)

Groundwater Qualis
Parameters .

Chloride -(mg/1)
Iron (mg/l)
Manganese (mg/l)
Phenol (mg/l)
Sodium (mg/l)
Sulfate (mg/l)

Groundwater Ceontami-
nat.on rarameters

Total Qrganic
Carbon (mg/l)

Total Organic
Halogen (mg/l)

pH

Specific Conductagce
{umhos/cm at 25°C)

CTHER INORGANICS

Nickel (ug/l)
Tarbidity

OFr CHEMICAL ANALYSES

—~ -

-
[CYY gl

S 10 T O R O R B RPN R T

e it

g
0

446

<10

GZA-5A

IRV
I

GZA-5 through GCzZa-°©

alad 1 ~
GZA-L G

5
-

<200
<1l
<5
18
<5
<0.2

=+
L[]
""'A{—\‘u
©odr~od

2
1

(%)

0O mp ®
L]
S

[§¥]

O+ oo
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<200
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.620.7
2120.2
11210
2020
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120
0.860
0.170
0.011

735

220

34

.027 0.024 0.30;0.265. 0.1l1

.6 6.2

711

32

0.30;0.28
6.7:;6.7;
6.7:;6.7
1970
1940, .
1970
1980

57
<l

7.0

2820

17
70

GZA=3 GZa~4
69 52
<200 <200
<1l <l
7 <5
56 1g
<5 <5
<0.2 <0.2-
45 34
<10 <10
<1 <l
ND ND

0.6520.6 9.922.0
0.2520.09 3.920.3

-5+7 19:+8
20+30 4514
<10 <10
130 110

0.038 ~ 0.3
<0.020 0.20¢

0.017 <0.0L
640 450
560 380

34 35

0.052 0.02

9.8 7.1
2470 1810
<10 330
© 40 60
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TABLE 4a

(conz'ad)
GZa-6

IEPTEMBER 27-28, 1982
- RCRE PARAMETTES

2

C e .,
Drinking vater

Suzoplv Parameters

1.

2100

770

Arsenic (pg/l)
Barium (ng/l)
Cadmium (ug/l)
Chromium (ug/l)
Fluoride (mg/l)

. Lead (ug/l)
Mercury (ug/l)
Nitrate (asN) (mg/l)
Selenium (ug/l)
Silver (ug/l)
2,4=D {ug/l)
Combined Radium (pCi/l)=-
Gross Alpha (pCi/l)
Gross Beta (pCi/l)
Coliform Bacteria

(colonies/100 mi)

<S0 (1)

<50(1)
S1

38

I I I~

-
-
-
-—
- -—
-

Groundwater Cualisy
- Parameters
—_————=2

Chloride (mg/1)
Iron. (mg/1)
Manganese (mg/l)
Phenol (mg/l)
Sodium (mg/l)
Sulfate (mg/l)

IR

880 7
1600 1100

Groundwater Contamie-
nation Parameters

3.

Total Organic
Carbon (mg/l)

Total Organic
Halogen (mg/l)

.pH

Specific Conductance
(umhos/em at
25°¢)

3140 2120

(I. OTHER INORGANICS

Nickel (Hg/1)

<100(1) <100(1)

NOTES : .1.
2.

1042

<100(1)

wells, which were measured by GZA.

- 3.
4.
5.

Detection limit 0.1 pg/l.
~- indicates not analyzed.
ND = not detected.

SUMMARY OF CHErICAL ANALYSES GZA-: THROUGH G

SURFACTE WATER

GZa-B GTA- IB-1 TR-2
<S <5 140 <5
<5 <5 <5 <5

3.0 0.18 13 <0
19 1.7 6.7 0
160 110 180 33
230 150 170 84

0.068 0.30 0.02% 0
6.8 6.4 8.9 6
720 757 880 282
<10 30 <10 <10

Dectection limits are elevated due to severe matrix interferences.
All readings are bv ERCO except pH and conduct

ivity data for phase II

.10

.76

.026
.6
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“ - TABLE 6
-’

SUMMARY OF CHEMICAL ANALYSES
GZA-6 QUARTERLY MONITORING

PARAMETER . 3/23/84 6/29/84 8/28/84
(mg/1)
Arsenic .200 . 210 . .700
Cadmium - .00069 .00091
Chromium o .028 .072 - .022
Nickel A .011 .015 .~ <.005
Cyanide . .012 .030 . <.010
pH 10.6 _ 9.2 10.9
Conductivity 1856 2400 3500

( mhos/cm)

NOTE:

l. Samples recovered by GZA on the dates indicated and
analyzed by ERCO except pB and conductivity (GZA measured
in field) and 8/28 cyanide data (analyzed by Metcalf &
Eddy of Boston, Massachusetts). :



L)

L .

(W Sy )

P T Vel

)

.

\

WELL

DATE SAMPLED

Water Elevation
pH

Conductivity
(umhos/cm)

Arsenic

Barium

Cadmium
Chromaium
Fluoride (mg/l)
Lead
Mercury
Nitrate
Nitrite
Selenium
Silver

(mg/1)
tmg/l)

Iron
Manganese
Chloride
Sodium
Sulfate
Nickel

Phenols

TOC

TOX

Cyanige (total)
Cyanide (complex)
Coliforms

(per 100 ml)

Pesticides/Herbicides

Radium 226
Radium 228

Gross Beta

NOTES:

SUMMARY OF ANALYTICAL RESULTS

(pCi/l)
(pC1/1)
Gross Alpha (pCi/l)
(pCa1/1)

GZA-10 GZa-11 ! G2ZA-12
7/24/84 ‘ 8/28/84 10/10/84 ‘ B/2B/84 10/10/84
364.9 36l.0 360.6 357.7 357.3
6.7 8.35 6.6 7.4 6.25
266 2150 3345 307 475
(remaining data in mg/l except where noted)
.011 1.100 3.50 1.80 . 055 <.005 <.010
<.100 ]
<.0005 . 0065 .0014
<. 005 .140  .094 .076 .050 <.005 <.005
<,-0001 62. 160 145 .27 .17 .19
<.005
<.0002
1.48 9.6 32 30 .05 8.5 6.3
<0.05 2.9 3.3 33 .24 <.01
<.005
<.0005
6.2 )
1.7
27 - -
21.5 440 880 850 25 20 21
19 483 980 _ 390 16 25 6
.099 .055  .110
<0.01
29
<0.02 0.185 <.02
<0.01
<0.01 <0.01
<100
ND
3+ .1
.9+ .9
4% .3
2.5 + .8 |

1. pH and specific conductance recorded in the field by GZA; remaining analyses performed

py Energy Resources Company, Inc.

(ERCO) except right hand column of data for

10/10/84, which was performed by Cambridge Analytical Associates, Inc. (CAA).

2. Blank spaces indicate perameter not included in analyses.



