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Gentlemen:
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1.0 INTRODUCTION
This report is submitted in fulfillment of the Interim

Final Report deliverable for the Pre-Design lInvestigation
(PDI) Task S5-4, Foundation Data, as specified in sections
3.2.6.5 (p. 55) and 3.8.1.1.4 (p. 127) of the PDI Work
Plan.

.1 Pu =]

The purpose of this interim report is to provide the
geotechnical characteristics of the scil in select
locations for foundation design of the treatment plant(s)
and future site development. A water treatment plant is
regquired for the treatment of groundwater pumped from
recovery wells prior to groundwater recharge. A gas
treatment. plant is necessary to treat gaseous emissions
from the East Hide Pile and possibly from the groundwater
treatment system. Geotechnical data was also collected to
the East of Commerce Way in support of future site
development.

This interim final report discusses the background and
requirements set forth in the various governing documents;
the field investigation methodology and laboratory testing
protocol; and test results, interpretation and general
recommendations for the foundations of the various
structures,.

1.2 consent Decree Objectives

On April 24, 1989 a Consent Decree was entered between the
Industri-~Plex Site Remedial Trust (ISRT), the United States
Environmental Protection Agency (USEFA), and® the
Massachusetts Department of Environmental Protection
{MDEP), which defines the scope of remediation at the
Industri-Plex Site 1in Woburn, Massachusetts. The
objectives of the remediation are stated in the Record of

Golder Associates
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Decision (ROD) prepared by the USEPA in September 1986.
Specifically, the ROD states, Page 21:

“The overall objective of the remedial actions at the
Site is to effectively mitigate and minimize threats
to and provide adequate protection of public health,
welfare and the environment. Specifically, the FS
(Feasibility Study) evaluated alternatives which
addressed the following three remedial objectives:

1. Protection of the public health and surface
waters from direct contact exposure to
soils/sludges contaminated with elevated 1levels
of arsenic, lead and chromium.

2. Protection of the public health, welfare and
environment from the contaminated soils, codors
and leachate in or emanating from the East Hide
Pile.

3. Protection of the public health and environment
from groundwater contaminated with benzene and
toluene. ™M

The Consent Decree incorporates the Remedial Design Action
Plan (RDAP) which ocutlines various remedial actions. The
remedial actions as stated in the RDAP, include:

(pgs. 7 & 8) "The remedial action for control of air
emissions is intended to mitigate the release or
threat of Hazardous Substances, including odors
associated with decaying hide waste, in the East Hide
Pile...The remedial action shall consist of
stabilizing the side slopes of the East Hide Pile,
installing a gas collection 1layer, capping with a
synthetic membrane to establish impermeability, and
s0il cover in accordance with Attachment A, and
treating gaseous emissions with either activated
carbon or thermal oxidation."

(p. 2) "Settlers shall design and implement an interim
groundwater remedy that shall consist of several
interceptor/recovery wells located to capture the
identified plumes of Hazardous Substances (benzene and
toluene} migrating in groundwater, construction of a
treatment system, and operation and maintenance of
these remedial components until the appropriate
performance standards are achieved...Settlers shall

Golder Associates
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pretreat recovered groundwater to control odors and
remove dissolved or suspended Hazardous Substances,
and shall subject the recovered groundwater to air
stripping to remove volatile Hazardous Substances."

Implementation of +the remedial actions for gases and
groundwater described above, require the construction of a
treatment plant or plants. The RDAP requires the execution
of a Pre-Design Investigation (PDI) which includes the
collection of foundation data for the design of these
treatment plants. The objective, as stated on page 22 of
the PDI Work Plan, is to :

"Collect sufficient geotechnical data to
determine the depths where good bearing capacity
can be provided for foundation design of the
groundwater and gas treatment plants, and future
site development.”

This interim final report constitutes the results of the

foundation investigation, which has been conducted to meet
the requirements set forth in the PDI.

Golder Associates
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2.0 PROJECT REQUIREMENTS

Foundation data is necessary for the design of the gas and

groundwater treatment systems. In addition, foundation
data 1is also convenient for planning of future site
development. The following sections discuss the types of

structures and appurtenances tentatively required for the
treatment systems and typical structures associated with

site development.

2.1 Groundwater Treatment System
The groundwater treatment system will «consist of

extraction, conveyance, treatment, and subsequent discharge
systems. The treatment system is of interest since it is
expected to require structures that will generate

significant loads.

The Remedial Design Work Plan discusses possible structures
associated with the treatment system. These are summarized

below.

- An equalization tank which will accept water from
the groundwater extraction system and will
transfer it to the treatment system.

- Concrete containment dikes will be constructed
around all tanks. The dikes will be located and
sized to «contain 120 percent of the tanks
volumes.

- A process building of predesigned construction,
consisting of steel framing. The building will
house an office, laboratory, maintenance area,
restroom and appurtenant structures.

- An air stripping column.

- Carbon polishing filters, if necessary.

In addition, items such as agitators, pumps, piping, level
gauges, pressure gauges, flow meters, and control system

may be needed.

Golder Associates



September 1990 =-5= _893-6255

The actual design of the groundwater treatment system is
part of the Remedial Design. It should be noted that the
air treatment associated with the groundwater treatment
plant may be incorporated with the East Hide Pile gas
treatment plant. However, a temporary gas treatment system
may be necessary.

2.2 Gas Treatment Systenm
The gas to be treated will be collected by means of a

polyvinyl chloride (PVC) piping grid imbedded in a gas
collection layer that will form part of the East Hide Pile
impermeable cap. The grid will he interconnected and piped
to a transfer pipe which will lead to the gas treatment
system. The gas treatment system will comprise either a
dual carbon adsorption unit or a thermal oxidation unit
with auxiliary fuel. Both treatment systems are outlined
in the ROD.

A typical dual carbon adsorption unit is shown in Figure 13
of the ROD and is included as Appendix E for reference.
This unit consists of two tanks connected in series,
containing activated carbon. The tanks are approximately 8
feet in diameter and 6 feet in height. Aan internal screen
designed to support 6,000 pounds is indicated. The tanks
are surrounded by a concrete dike. In addition a 12 foot
high stack and blower are shown.

A typical thermal oxidation unit is shown in Figure 14 of
the ROD (Appendix E). It consists of a burner with a 30
foot high stack. The system requires a fuel storage tank.
Figure 14 of the ROD illustrates a 3000 gallon propane
storage tank. A dike would be required around the tank.

Golder Associates



September 1990 —-5= 893-6255

The choice of a gas treatment system will not be made until
the impermeable cover and gas collection system have been
constructed and the East Hide Pile has reached equilibrium.
The selection will be a function of gas characterization,
flow rate, system safety, treatment efficiency and
economics. A temporary gas treatment system will be
necessary and could serve as the permanent treatment system

with proper modifications.

2.3 Fut Site Pevelopment
A conceptual site development Master Plan has been prepared
by Sasaki Associates. Structures such as a hotel, offices,
retail, and commercial buildings may be included in the
Master Plan for future site development.

Golder Associates
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3.0 FIELD INVESTIGATION
A geotechnical investigation was conducted to assess the
foundation characteristics of the in-situ soils. The

specific objectives of this investigation included:

1. Determine the foundation characteristics of
selected areas for potential location of gas and
water treatment plants. These areas were
delineated in the PDI and are shown in Figure 1.

2. Determine the foundation characteristics for
future site development, particularly East of
Commerce Way.

To evaluate the geotechnical properties of the soils, a
field investigation was conducted which included a series
of boreholes and test pits. A total of 8 boreholes,
labelled T1 through T4 and SDI through 5D4, were drilled:
and 19 test pits, denoted as Pl through P19, were
excavated. The borehcle and test pit locations are
shown on Figure 1. The borehole logs are presented in
Appendix A, and the test pit logs are included in Appendix
B.

3.1 oreholes

The boreholes for the foundation investigation were drilled
by Geo Logic, Inc. of Watertown, Massachusetts under full-
time supervision by Golder personnel. A Mobile B=57 ATV
rubber-tired drill rig was used for drilling and sampling
of all boreholes. Hollow stem augers (4 1/4 inch ID) were
exclusively used for drilling. Four boreholes were drilled
in three potential treatment plant locations and labelled
T1 through T4. Four boreholes were drilled in areas for
future site development and were labelled SD1 through‘SD4.

Golder Associates
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The drill rig, drilling equipment, and tools were steanm
cleaned at the decontamination pad before entering or
leaving the fenced site area. Also, steam cleaning was
performed if the rig moved from a borehole in an area of
known contamination to an area not delineated as

contaninated.

Air monitoring was conducted during drilling with an MSA
361 and Hnu or an organic vapor analyzer (OVA). Monitoring
was conducted in the breathing zone above the boreholes, by
means of spot readings taken each time the holes were
advanced approximately 5-feet of depth.

Several borehole locations were modified from the PDI Work
Plan Figure 223, based on field observations and access.
This figure is included in Appendix E for reference. The
field relocations were approved with a Field Change
Documentation Form signed by the on-site USEPA

representative from NUS Corporation (NUS). These forms are
included in Appendix C. The changes included the
following:

1. Borehole SD1 location was switched with test pit
P16 because bedrock outcrops were noted in the
vicinity of SD1’s original location.

2. Borehole SD2 was relocated approximately 300 feet
to the socutheast, since the original location was
near a delineated hide pile and between two

ponds.

3. Borehole SD3 was moved approximately 800 feet to
the East because bedrock outcrops were noted in
the original location.

Borehole depths were scheduled using Table 7 of the PDI
Work Plan as a guide, which is included in Appendix E as a
reference, However, the actual borehole depths were
modified to suit the actual soil conditions. The boreholes

Golder Associates
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were advanced to the depths estimated in the PDI Work Plan,
or to auger and/or split spoon refusal, which indicated
that a competent bearing strata had been reached. The
borehole logs present the total depths and soils
encountered for each specific borehole. Table 1 summarizes
actual borehole depths and the depths anticipated in the
PDI Work Plan. Boreholes such as Tl and T2 encountered
bedrock near the surface. In this case, several boreholes
were drilled in the vicinity to confirm the presence of
bedrock. Boreholes SD2 and SD3 did not advance to the
anticipated depth due to auger and/or split spoon refusal.
It should be noted that these boreholes had encountered a
competent bearing strata when the borehole was terminated.

Sampling of the foundation boreholes was accomplished by
means of a split spoon in accordance with the Standard
Penetration Test (SPT). The samples were described using
Golder Associates soil logging system, which is based on
the Unified Soils Classification System (USCS). This
method is outlined in the PDI Work Plan and is summarized
in Appendix A. Standard Penetration Tests were conducted
in all boreholes at an average of 5=-foot intervals of
depth. The tests were performed in accordance with
American Society for Testing and Materials (ASTM) Standard
D1586. A 1.375 inch ID split spoon was typically driven 2
feet. Blow counts were recorded in 6-inch increments of
penetration. The blow c¢ount from 6 to 18 inches of
penetration were added to determine the penetration
resistance values (N-values) to assess the relative density
or consistency of the in-situ soils. Representative soil
samples were collected from the split spoon sampler and
placed in glass jars for laboratory testing and archive.
The jars were labelled with sample number, borehocle number,
date, depth, N-value, Golder job number, and identification
code as described in the PDI Work Plan.

Golder Associates
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Table 1 compares the total number of split spoon samples
attempted with the number estimated in Table 7 of the PDI
Work Plan. The actual number of split spoon samples
attempted is lower than anticipated due to the lower total
footage actually drilled, as previously described.

The sampling program described in Table 7 of the PDI Work
Plan also outlines undisturbed sampling using Shelby tubes.
However, dense to very dense outwash sand, glacial till,
fill or bedrock were encountered in the foundation
boreholes, and undisturbed Shelby tube sampling of these
materials was not feasible. One Shelby tube was attempted
in a soft zone in Borehole T3; however, no sample was
recovered due to the presence of very soft, saturated

seoils.

The boreholes were decommissioned by backfilling the hole
with cuttings generated from the drilling process. The
abandoned borings were staked and flagged for subsequent
surveying. The survey was conducted by SAIC Engineering
Inc. of Lakeville, Massachusetts.

.2 st Pits

A total of 19 test pits were excavated and denoted as Pl
through P19. Test pits Pl through P10 were excavated in
the three potential treatment plant 1locations, and P11
through P19 were excavated in the eastern part of the site,
for potential future development. The test pits were
excavated by Cornerstone Construction of Saugus,
Massachusetts, using a Kubota KH170L track mounted backhoe
under full-time supervision of Golder personnel. The test
pit locations are shown in Figure 1, and the test pit logs
are presented in Appendix B.

Golder Associates
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The backhoe was steam cleaned at the decontamination pad
upon entering and exiting the fenced area. The test pits
were excavated in a sequence from areas hot known to
contain contaminants to areas with known contaminants, thus
steam cleaning was not required between test pits.

Air monitoring was conducted during excavation using an MSA
361 and an Hnu or organic vapor analyzer (OVA). Monitoring
was conducted in the breathing zone and inside the test pit
during excavation.

Test pit locations were determined using Figqure 23 of the
PDI Work Plan as a guide (Appendix E). Some locations were
modified based on field conditions. The following field
changes were made as approved by the on-site USEPA
representative from NUS and ISRT:

1. Test pit Pl6 was switched with the location of
borehole 8D1 due to bedrock outcrops in the
vicinity of SDI1.

2. Test pit P11 and P12 were moved south inside the
fence line to facilitate access.

The Field Change Documentation Forms are included as
Appendix C.

The test pits were excavated to a minimum depth of 8 feet
unless bucket refusal or groundwater were encountered at
shallower depths. Test pit Pl through P4 encountered
bedrock at shallow depths, and PS5 through P8 encountered
groundwater near the surface.

Samples were obtained from the test pits for each socil type
encountered. Generally, the samples were collected using a
shovel and the so0il was stored in sealed plastic bags.
Bulk samples were collected and placed in 5-gallon buckets

Golder Associatesl
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from various test pits for additional sample material.
Samples were described using the Golder Associates soil
logging system, as previously mentioned. Samples were
labelled with sample number, test pit number, date, depth
interval, sampler, Geolder job number, and identification
code. Cross-sections of the test pits were drawn
indicating location of different soil types, geometry of
the test pit, ground water if encountered and samples

taken.

Upon completion, the test pits were backfilled with the
excavated soils. The location of each test pit was staked
and flagged for subsequent surveying. The survey was
conducted by SAIC Engineering Inc. of Lakeville,

Masséchusetts.

Golder Associates
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4.0 LABORATORY TESTING

A laboratory testing program was conducted to evaluate the
geotechnical properties of selected soil samples collected
during the field investigation. Scils testing was
conducted at Golder Associates Geotechnical Laboratory in
Mt. Laurel, New Jersey.

4.1 Testing Reguirements

The testing program was designed to meet the objectives set
forth in Table 7 of the PDI Work Plan and in the Data
Quality Objectives (DQO) included as Table 16 of the PDI
Work Plan. Both tables are included in Appendix E as a
reference.

A comparison of the actual testing program with the
requirements of the PDI Work Plan is presented in Table 2,
The testing program was slightly modified to suit the soil
types encountered during the field investigation. Three
shear strength and three <conscolidation tests were
conducted. Additional strength and consclidation testing
was not warranted since dense to very dense sands, glacial
till, £ill and bedrock were encountered, in which
undisturbed samples  representative of the in-situ
conditions can nect be obtained, and laboratory tests on
remolded samples of these materials would not represent in-

situ conditions.

The three shear strength and three consolidation tests that
were conducted, were run on sand samples remolded to
approximately 95 percent of the Modified Proctor maximum
density. These tests were done to evaluate potential use
of this material as backfill around the foundations, or as
general fill for grading or placement adjacent to retaining
structures. Modified Proctor moisture/density relationship
and specific gravity tests, not required in the Work Plan,

Golder Associates
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were conducted on the same samples that could be used as
backfill or general £fill, and that were also tested for
strength and consolidation properties.

4.2 Testindg Protocol
The following narrative discusses the types of tests
conducted, their methodology and the samples tested.

1. Moisture content was determined on a total of 17
samples. The samples were tested in accordance
with ASTM Standard D2217-85.

2. Mechanical grain size distribution tests were
conducted on 15 samples; 13 of them also had
hydrometer tests performed. The tests were

performed in accordance with ASTM Standards D421,
D422, and C136.

3. Atterberg limits (plastic and liquid limits) were
conducted on 15 samples. The tests were
performed in accordance with ASTM Standard D4318~
84

4. Specific gravity was determined on those samples
for which Modified Proctor and/or consolidation
tests were conducted. A total of four tests were
run. These tests were conducted in accordance
with ASTM Standard DB54-83,

5. Modified ©Proctor tests were conducted to
establish moisture/density relationships. These
samples are regarded as having potential for use
as backfill or general fill during any 1local
regrading operations. A total of four tests were
conducted. The tests were performed according to
ASTM Standard D1557.

6. Three remolded samples were chosen to conduct
consolidated undrained (CU) triaxial strength
tests with pore pressure measurement. These
samples are regarded as having potential for use
as backfill or general fill during any . local
regrading operations. The samples were compacted
to approximately 95 percent of the maximum dry
density and tested with 3, 6, and 9 pounds per
square inch {psi) confining pressures. The tests
were conducted in accordance with Army Corps of
Engineers EM-1110-2-1906, Appendix 10 (with
recent updates).

Golder Associates'
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7. Consolidation tests were conducted on three
remolded samples. These samples are regarded as
having potential for use as backfill or general
£fill during any local regrading operations. The
tests were run on the same samples as the
strength tests. The tests were performed in
accordance with ASTM Standard D2435-80

8. The organic content was determined for one
sample. The test was performed in accordance
with ASTM Standard D2974.

The results of all the laboratory tests are presented in

Appendix D. The soil properties determined in these tests
are discussed in Section 5.0.

Golder Associates
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5.0 ECTECHNIC CONDITIONS

5.1 Potential Treatment Plant Adjacent to West Hide Pile
A subsurface investigation was conducted in the potential
area for a treatment plant located south of the West Hide
Pile, as shown in Figure 2, to evaluate the characteristics
of the in-situ soils for foundations design. One borehole,
T3, was drilled and four test pits, P5 through P8, were
excavated in this area. In addition, Boreholes 7 and 8
drilled during the PDI Task S-2 investigation, are located
in the wvicinity. Subsurface data in the area is also
available from the shallow RI/FS boreholes 47/31, 48/32 and
48/34, that are approximately 0.8 to 6.0 feet deep. The
location of all boreholes and test pits mentioned above are
shown in Figure 2, and a cross secticn through the area is
shown in Figure 5. Borehole logs are included in Appendix

A and test pit logs are presented in Appendix B.

5.1.1 Subsurface Conditions

The units encountered in the area south of the West Hide
Pile consist of an upper layer of fill overlying outwash
sand, which in turn partially overlies glacial till.

Fill was encountered in all boreholes in the area, to
depths ranging from 4.0 feet in Borehole 8, to 7.5 feet in
Borehole 7. Fill was also encountered in all test pits;
however, the tests pits did not penetrate the full
thickness of the upper fill layer because of the existence
of a shallow water table.

Two types of fill are distinguished in this area. First, a
predominantly gravelly to sandy fill, with bricks and slag
material, was encountered in Borehole 7, and test pits PS5,
P6 and P8. Penetration resistance values ( N-values) were
found to be 10 and 14, as recorded in Borehole 7,
indicating a compact material. The second type of fill is

Golder Associates
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predominantly sandy silt to sandy clay, characterized by
multiple colors ranging from beige to maroon to reddish
brown, that was encountered in Boreholes 8, T3, 47/31,
48/32 and 48/34, and test pits P7 and P8; this material is
referred to as "waste" in the RI/FS Figures 44 and 47 (see
Appendix E), which are cross-sections drawn through the
area. This second type of fill was found to be very soft
as indicated by N-values of 2 in Boreholes T3 and 8.

Outwash sand was encountered underlying the f£fill in
Boreholes T3, 7, 8, and 47/31. All other boreholes and
test pits in this area reached total depths from 0.8 to 3.8
feet only and did not penetrate the total thickness of the
upper £ill layer. The full thickness of the outwash sand
was penetrated by Boreholes 7 and T3, where it had a
thickness of 5.0 and 6.5 feet, respectively. The outwash
sand is characteristically grayish, medium to fine grained
SAND, with a trace of silt. The penetration resistance
test yielded N-values ranging from 23 to 38 with an average
of 30. oOutwash sand is indicated to be persistent through
the area in Figures 44 and 47 of the RI/FS (see Appendix
E).

Glacial till was encountered in Boreholes T3 and 7 at
depths of 12.0 and 12.5 feet, respectively. The glacial
till was found to be clive gray SAND, with varying amounts
of gravel and silt. The glacial till is a very dense
material, as indicated by N-values of 58 and 66 in
Borehecles 7 and T3, respectively.

Groundwater was found within the upper fill layer, at or in
close proximity to the ground surface throughout the area
(0.3 to 3.5 feet deep). The area is adjacent to the pond
between the East and West Hide Piles. Much of the area was
observed to be inundated during the field investigation.

Golder Associates
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5.1.2 Laboratory Testing

Index tests (grain size distribution and Atterberg limits)
were conducted on two samples of fill and one sample of

outwash sand.

The first type of fill discussed was found to be a coarse
to fine GRAVEL with some sand and non-plastic silt, which
is classified as GM under the USCS system. The second type
of fill (or waste) was found to be SAND and SILT, with
little fine gravel; this soil is classified as a SM-ML
under the USCS system. The outwash sand was found to be a
poorly graded sand, medium to fine grained SAND, with a
USCS classification of SP.

The laboratory data 1is presented in Appendix D and
summarized in Table 3.

5.1.3 Foundations Alternatives

The upper layer consisting of £ill of variable
characteristics is not appropriate to support foundation
loads, because of its heterogeneity and poor mechanical

characteristics.

The outwash sand stratum that underlies the upper fill
layer and overlies, in turn, the glacial till, has good
mechanical characteristics and would provide a firm base of
good bearing capacity to support foundations. However, the
water table is typically 5 to 7 feet above the interface
between the outwash sand the upper f£ill layer.

Two alternatives are possible for this site: spread
footings and piles. The first consists of spread footings

founded in the outwash sand. The excavations for the
footings should penetrate a minimum of 1-foot within the
outwash sand, so that its presence is verified. This

Golder Associales
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alternative would require significant dewatering of the
excavations (6 to 8 feet) and therefore would be difficult
to construct and is not economically efficient.

The second alternative would consist of pile foundations.
The piles should be driven to refusal and designed to
transfer the loads entirely to the outwash sand and/or
glacial till; the friction component in the upper f£ill
layer should be neglected.

Considering the significant depths of dewatering that would
be required for the spread footings alternative, the pile
foundations appears to be more convenient at this location.

For the preliminary analysis of foundations, the following
soil parameters are recommended:

Saturated Friction
Unit Weight Angle Cohesion
{pcf) {degrees) (psf)
Fill 100 0 )
Outwash Sand 125 36 0
Glacial Till 130 40 0
5.2 Potential Treatment Plant Adijacent to East Hide Pile

A subsurface investigation was conducted in the potential
area for a treatment plant located east of the East Hide
Pile, as shown in Figure 3, to evaluate the characteristics
of the in-situ secils for foundations design. Two
boreholes, T1 and T2, were drilled and four test pits, Pl
through P4, were excavated in this area in fulfillment of
Task 5-4. No additional borings are present in this area
from previous site investigations. The borehole and test
pit locations are presented in Figure 3 and a cross section
through the area is shown in Figure 6. The borehcle logs
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are presented in Appendix A and the test pit logs in
Appendix B.

5.2.1 Subsurface Conditions

The units encountered in the area East of the East Hide
Pile consist of overburden and bedrock.

The overburden is a combination of topscil, weathered rock,
and possibly glacial till and fill. The thickness of the
overburden is highly variable ranging from non-existent in
areas where bedrock crops out to about 12 to 14 feet
locally as shown in Figure 6. The thicknesses encountered
in the borehecles and test pits range from one foot in P3 to
4.5 feet in P-1A. The overburden is generally
characterized by a 0.5 foot wveneer of topsoil and roots.
The remainder of the overburden 1is typically a brown
becoming gray, medium to fine SAND with occasional cobbles.
Standard Penetration Tests yielded N-values ranging from 8
in borehole T2, to 26 in borehole T1 indicating a loose to

compact material.

The augers were able to advance 1.0 to 1.5 feet into
weathered rock. Several locations were attempted in the
vicinity of each borehole to confirm bedrock. All test
pits were also terminated when bedrock was encountered.
Groundwater was not encountered in any borehole or test

pit.

boratory Testin
A minimal amount of samples were available to be tested due
to the shallow depth of bedrock. Index properties were
conducted on an overburden sample; the material was found
to be a non-plastic SAND with little silt, which classified
as an SP~SM under the USCS system. The laboratory data is
presented in Appendix D and summarized in Table 3.
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. nda ternative

Considering the presence of shallow bedrock in this area,
as well as the variable thickness and characteristics of
the overburden, it is recommended that all structures be
founded by means of shallow foundations (footings or mats)
on slightly weathered rock, that will constitute a firm
base of good bearing capacity to support foundations.
Experience in this type of materials indicates that they
provide a high bearing capacity to support shallow
foundations, with typical allowable pressures on the order
of 4 to 10 tens per square foot (tsf).

In no case should any structure be founded partly on
overburden and partly on rock, because excessive
differential settlements might occur. During construction,
it must be verified that all the foundations are excavated
until slightly weathered, moderately jointed rock is found.
If significant local variations in depth to the slightly
weathered rock are encountered, the bottom of the
excavations may be stepped; in no case should foundations
be constructed on an inclined rock surface.

The bottom of the excavations must be carefully inspected
by an experienced Geotechnical Engineer tc verify that
slightly weathered, moderately Jjointed rock has been
reached on the entire foundations area.

5.3 Potential Treatment Plant Adjacent to Chromium Lagoons

A subsurface investigation was conducted in the potential
area for a treatment plant 1located northwest of the
Chromium Lagoon, as shown in Figure 4, to evaluate the
characteristics of the in-situ soils for foundations
design., This investigation included one borehole, T4, and
two test pits, P9 and P10. Several borings in the vicinity
are available from the RI/FS investigation to supplement
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the subsurface data. The borehole and test pit locations
are shown in Figure 4 and a cross-section of the area is
presented as Figure 7, In addition, Figure 24 of the
RI/FS, included in Appendix E, shows a cross-section drawn
through the area. All borehole 1logs are presented in
Appendix A and test pit logs are found in Appendix B.

5.3.1 Subsurface Conditions

The units encountered in the area northwest of the Chromium
lLagoons consist of an upper layer of fill overlying outwash
sand, glacial till and bedrock; pockets of peat were
encountered between the fill and the outwash sand.

The RI/FS Figure 24 cross-section (Appendix E) divides the
material overlying the outwash sand into "fill" and
"waste"; however, the difference in the material is unclear
from the boring logs and these materials have been grouped
in this report as a single layer and referred to as fill.
The £ill is highly variable with colors that include red,
purple, yellowish orange and gray. Fill was encountered in
all boreholes and test pits in this area. The fill was
fully penetrated in all of the boreholes and the thickness
ranges from 8 to 10 feet; the test pits did not penetrate
the full thickness of the fill layer, because of the high
water table. The fill is predominantly a silty sand and
gravel with localized clay zones; the constituents include
slag and bricks. The N-values range from 2 to 37 with an
average of 11, indicating the variability of the fill. The
blow counts were noted to decrease with depth in the fill.

Peat was encountered in this area in several of the RI/FS
boreholes, as a thin, discontinuous layer. The peat, where
encountered, was found between the fill and the underlying
outwash sand. The layer appears to be generally less than
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one foot thick with a maximum thickness of two feet. The
peat is typically described as black or brown, and silty.

The outwash sand was encountered underlying the fill in six
boreholes. 0Only Boreholes T4 and OW-14 penetrated the full
thickness of the outwash sand, where it was found to be 6
feet and 25 feet thick, respectively. The cross-section
shown in Figure 7, and the RI/FS cross-section (Figure 24,
Appendix E) both indicate a thinning of the sand in a
north/northwest direction. The outwash sand is
characteristically a well graded, medium to fine grained
SAND with a trace of silt. A standard penetration test in
borehole T4 resulted in an N-value of 35, that indicates a

dense soil.

Glacial till underlies the outwash sand. Borehcles T4 and
OW-14 penetrated the full thickness of the glacial till and
encountered 19 feet and 6 feet of glacial ¢till,
respectively. The glacial till is typically olive to gray
SAND with minor amounts of gravel and silt. The standard
penetration tests performed in Borehole T4 yielded N-values
ranging from 84 to 247, that indicate a very dense
material.

Groundwater was encountered between 0 and 2 feet above the
top of the outwash sand, at depths ranging from 4 to 8.5
feet below ground surface.

5.3.2 Laboratory Testing

Laboratory testing was conducted on three samples of fill
for grain size and plasticity characteristics. All samples
were found to be coarse to fine grained SAND with some
gravel and non-plastic fines ranging from 17.9 percent to
35.3 percent, which classified as a silty sand or SM under
the USCS system. A specific gravity test and Modified
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Proctor density was also performed on a fill sample. The
sample was purple in color and yielded a specific gravity
of 3.63. The maximum dry density was found to be 127.0
pounds per cubic foot (pcf) and the optimum moisture
content is 15.0 percent. The results of tests conducted on
outwash sand indicate a non-plastic, poorly graded SAND
with a USCS classification of SP.

The laboratory test results are presented in Appendix D
and summarized in Table 3.

5.3.3 Foundations Alternatives

The upper layer —consisting of £ill of variable
characteristics is not appropriate to support foundation
loads, because of its heterogeneity and poor mechanical

characteristics.

The appropriate base of good bearing capacity for the
foundations is provided at this location by the outwash
sand, that underlies the upper fill layer and overlies, in
turn, the glacial till. However, the water table is
slightly above the ocutwash layer (0 to 2 feet).

Two alternatives are possible for this site: spread
footings and piles. The first consists of spread footings
founded in the outwash sand. The excavations for the
footings should penetrate a minimum of 1-foot within the
outwash sand, so that its presence is verified. This
alternative would require some dewatering of the
excavations (1 to 3 feet}.

The second alternative would consist of pile foundations
and is identical to that described in Section 5.1.3 for the
area adjacent to the West Hide Pile.
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The depth o©of dewatering required for the spread footings
alternative is not considerable, therefore this alternative
appears to be more appropriate at this location.

For the preliminary analysis of foundations, the following
soil parameters are recommended:

Saturated Friction
Unit Weight Angle Cohesion
{pcf) (degrees) (psf)
Fill 1060 (] 0
Outwash Sand 125 36 1)
Glacial Till 130 40 0
5.4 Site Development

The subsurface investigation for potential site development
was concentrated in the area East of Commerce Way. A total
of four boreholes (SD-1 through SD-4) were drilled and
eight test pits (P11 through Pl9) were excavated in
fulfillment of Task S-4 of the PDI Work Plan. Additional
subsurface information is available from the RI/FS borings
OW-2, OW-3, OW-4, OW-5, OW-15 and OW-16, and RI/FS8 cross-
sections shown in Figures 8, 9, 10 and 11 which are
included in Appendix E. The borings and test pits
locations are shown in Figure 1. The borings logs are
included in Appendix A and the test pit logs are included
as Appendix B.
4, Subsurfac itions

The following narrative discusses the subsurface conditions
East of Commerce Way. The site development area has been
subdivided into North, central and South subsections as a
functicn of the stratigraphy encountered.
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NORTH
The subsurface conditions encountered in Task S~4 borehole

SD-4 and test pits P11, P12, P13 and Pl4:; Figqure 8 of the
RI/FS5; and boreholes OW-2 and OW-3 of the RI/FS are typical
of the Northern part of the area. The relief in parts of
the area is relatively high and the surficial geologic
units variable. The RI/FS Figure 8 (Appendix E} cross-
section indicates that f£fill, sand, bedrock and possibly
glacial till are exposed. All Task S8-4 test pits and
borehole S8D4 encountered a layer of sand at the surface,
with thickness ranging from 3.5 feet in P14 to more than 7
feet in P13, Test pits P11l and P13 were excavated entirely
in sand, to depths of 5.8 and 7.0 feet, before encountering
the water table. The sand is characteristically yellowish
brown to orange, medium to fine grained SAND with little
silt. A standard penetration test taken at the surface in
SD4 yielded an N-value of 5.

Glacial till was encountered underlying the upper sand
layer in borehole SD4 at a depth of 4.5 feet, and possibly
in test pits P12 and P14 at 4.0 and 3.8 feet, respectively.
The full thickness of the glacial till was not penetrated
by any borehole or test pit. The till can be described as
olive gray SAND with various amounts of gravel and silt.
The N-values in the %till ranged from 34 to 50 in borehole
SD4.

The RI/FS cross-section (Figure 8, Appendix E) indicates
bedrock exposed at the surface in the western side of this
subsection and thinning of the overburden in the eastern
side adjacent to Interstate 93 (I-93). Borehole 0OW-3
located at the East side of the subsection encountered
bedrock at about 7 to 8 feet below ground surface.
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Groundwater was encountered in test pits Pll and P13 at
depths of 4.0 and 7.0 feet, respectively.

CENTRAL

The subsurface conditions in the central subsection of the
site development area are illustrated by Task S-4 borehole
SD1, and test pits P15 through P18; cross-section Figures 9
and 10 (Appendix E) of the RI/FS; and RI/FS borehole OW-4.

RI/FS Figure 9 (Appendix E) indicates a variety of units
exposed at the surface including fill, sand, bedrock and
possibly till. Test pit P15 encountered only sand and
borehole SD1l encountered only till:; the full thicknesses of
these units were not penetrated. The sand was similar to
that previously described for the north subsection of the
Site Development area. The glacial till was found to be a
GRAVEL and SAND with various amounts of silt. The N=-values
of the glacial till ranged from 68 to 136 in borehole SD1,
indicating a very dense unit.

RI/FS Figure 10 (Appendix E) indicates that predominantly
fill is exposed at the ground surface, with thickness on
the order of 4 to 6 feet, Test pits P16, P17, and P18 also
encountered fill, consisting predominantly of cobbles and
boulders. The full thickness of the fill layer may have
been penetrated in test pit P16 where bucket refusal was
encountered at 7.0 feet. It =should be noted that both
Figures 9 and 10 of the RI/FS indicate thin discontinuous
zones of peat between the fill and the underlying sand.

Groundwater was encountered in borehole SD1 and in test

pits P15 and P17, at depths ranging from 2.3 to 4.9 feet
below the ground surface.
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SOUTH

The subsurface conditions in the southern area for
potential site development are described by Task S-4
boreholes SD2 and SD3, and test pit Pl9; cross-section
Figure 11 of the RI/FS (Appendix E); and RI/FS boreholes
OW-4 and OW-15.

A quarry operation was known to exist in this subsection,
where bedrock was mined. RI/FS Figure 11 (Appendix E)
indicates that £ill and bedrock are exposed through the
majority of the area. Test pit P19 indicates predominantly
boulders and cobbles, which is probably rock £fill.
Borehole S8D2 encountered sand and glacial till. The N-
values in the sand ranged from 9 to 12 indicating a loose
to compact material. The glacial till was consistent with
previous descriptions, with N-values ranging from 78 to
123, indicating the till to be very dense

RI/FS borehcles OW-4 and OW-15 and borehole SD3 were
drilled adjacent to I-93. OW-4 and OW-15 encountered a
fill - sand - till - bedrock sequence with bedrock at about
20.0 to 25.0 feet below ground surface. Borehole 8D3
encountered only sand to about 28 feet before refusal
occurred. The penetration resistance values in the sand
indicated it to be compact, with N-values ranging from 15

to 21.

Groundwater was encountered in this subsection at depths

ranging from 2.0 to 9.5 feet.
5.4.2 lLaborator sti

Laboratory testing was conducted on sand and glacial till

samples.
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Index property tests conducted on outwash sand indicate a
medium to fine grained SAND, with a non-plastic silt
content ranging from 13.9 to 18.0 percent. The material is
classified as an SM under the USCS systemn.

Index property tests indicated the till to be typically a
coarse to fine SAND with various amounts of gravel and non-
plastic silt. The fines content ranged from 9.6 percent to
27.2 percent. The glacial till is classified as a silty
sand, or SM under the USCS system to a sandy gravel, or GW-
GM.

Additional testing was conducted on bulk outwash sand
samples including specific gravity, Mcdified Proctor, shear
strength and consolidation. The shear strength and
consolidation tests were conducted on specimens remolded to
95 percent of the Modified Proctor maximum density. These
tests were conducted to assess the materials as potential
fill for grading operations. The specific gravity of the
sand ranged from 2.51 to 2.63. The maximum dry dJdensity
values determined in the Modified Proctor tests ranged from
117.2 to 123.4 pcf, and optimum moisture contents from 8 to
11.5 percent. Shear strength testing indicates the
effective friction angle to range from 35.6¢ degrees toc 36.7
degrees. Consolidation tests found the compression index
(Cg) to range from 0.013 to ¢.09.

The laboratory data is presented in Appendix D and
summarized in Table 3.

3 Con sions
The investigation performed in the Site Development area
shows the existence of firm soils at relatively shallow
depths (3 to 10 feet), that are appropriate to provide good
bearing capacity for shallow foundations, such as spread
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footings or mat foundations. Given the size of this area
(approximately 70 acres), the 1low density of the site
investigation conducted, and the significant variability of
the surficial soils, it is not appropriate at this stage to
provide more specific foundation recommendations.
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6.0 S Y

This report is submitted in fulfillment of the reporting
requirements set forth in the PDI Work Plan, Task S5-4,
Foundations Data. An investigation was conducted by Golder
to evaluate the foundation characteristics in select areas
for gas and water treatment plants, and future site
development. The field investigation conducted as part of
this PDI task consisted of 8 borings and 19 test pits.
Subsurface information from the RI/FS was used to
supplement the data obtained during the PDI field

investigation.

This report has outlined the following:

1. Background information from various governing
documents and regquirements of the PDI;

2. The PDI field investigation methodeology and
laboratory testing protocol;

3. Interpretation of laboratory testing and
subsurface conditions; and,

4. Preliminary foundation alternatives.

As specified in Section 3.2.6.2 , page 51 of the PDI Work
Plan, the investigation and alternatives provided in this
report are preliminary and should ke used for site
selection and preliminary dimensioning of structures only.
Final foundation investigations should be conducted in the
exact locations selected for each structure, when the loads
and other characteristics of the structures are defined.

C:REPORTS : FOUNDTXT
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TABLE 1
SUMMARY OF PDI TASK 5-4 FOUNDATION BOREHOLES
DEPTH DISTURBED SAMPLES UNDISTURBED SAMPLES
BOREHOLE REMARKS
NO, ANTICIPATED ACTUAL ANTICIPATED ACTUAL ANTICIPATED ATTEMPTED RECOVERED
™ 15.0 35 4 1 2 [4) [4] Bedrock hit, several borings attempted
T2 15.0 4.0 4 1 2 [4) 4] Beadrock hit, several borings attempted
T3 15.0 160 4 4 2 1 0 Very soft ground
T4 35.¢ 335 -] 7 2 0 [+ Fill over sand and t#l
sD1 20,0 220 a 5 2 0 0 Vaery denee lill encountered
802 40.0 18.5 2 4 2 a 0 Sand and i}, auger/fepoon refusal
sD3 40.0 278 -] 7 2 [+ 0 Sand encount., auget/spoon refusal
8D4 150 17.0 4 4 2 0 o Very dense tlit encountered
TOTAL 195.0 140.3 48 33 18 1 0

Note: Anticipated borehole depths and eampling quantities taken from Table 7 of the PDI Work Plan.




TABLE 2
SUMMARY OF PDI TASK S-4 LABORATORY TEST REQUIREMENTS

LABORATORY NUMBER NUMBER
TEST ANTICIPATED PERFORMED

GRAIN SIZE DISTRIBUTION

MECHANICAL 15 15

HYDROMETER 0 18
ATTERBERG LIMITS 15 15
SHEAR STRENGTH 6 3
CONSOLIDATION 4 3
MODIFIED PROCTOR 0 4
ORGANIC CONTENT 0 1
SPECIFIC GRAVITY 0 4

Note: Number of tests anticipated taken from Tables 7 and 16 of
the PDI Work Plan.




TABLE 3
TASH 54 LABORATORY TESTING SUMMARY

ATTERBERG LIMITS GRAIN SIZE MODIFIED PROCTOR  SHEAR STRENGTH CONSOLIDATION
NATURAL
BOREHOLE! DEPTH SAMPLE SAMPLE WATER LIQUID PLASTIC PLASTIC & PASSING HYDROMETER ORGANIC SPECIFIC MAX, D.D. OPT, MOIST. USCS GEOLOAIC FOUNDATION
TEST PIT_ (FT-BGS) NO, TYPE CONT.(%) LIMIT LIMIT IHDEX 200 SIEVE TEST CONTENT GRAVITY PCF) CONTENT c PHI' Eo [+ CLASS. UNIT LOCATION
mn -2 S-1 Do a4 NP NP NP 7.0 - - - - - - -~ - - SP-8M  Surficial Esat Hide
T3 02 8-t DO 0.7 NP NP NP LY ] - 1.8 - - - - - - - BM-ML Whaste West Hide
T3 o-11 8.3 Do 25.8 NP NP NF 0.1 - - - - - - - - - 8P Sand West Hide
3 14-18 sS4 Do w7z - - - - - - - - - - - - - - Tl West Hide
T4 o-2 8-1 Do 24.0 NP NP NP 2.0 - - - - - - - - - S Fi Chromlum
Ta 5 E-7.5 8-2 no 2rs L NP [ 7.9 . - - - - - - - - Su i Chromium
T4 10.5-12.6 5-3 DO 200 NP NP NP 3.7 = - - - - - - - - sp Sand Chromium
T4 25.5-27.5 5.8 DO 18.2 - - - - - - - - - - - - - - i Chromium
801 14-18 DD 8.5 NP NP NP X3 . - - - - - - - - GW-GM Tifl Site Develop
s02 5-7 8-2 Do &r NP NP NP 18.0 * - - - - - - - - SM Sand Site Develop
s02 10-12 83 Do 11.6 NP NP NP 17.7 - - - - - - - - - SM Till Site Deveiop
P8 2.5.3.8 - BULK 43.0 NP NP NP 126 M - - - - - - - - aM Fiil West Hide
Pi0 -3 - BULK 24.2 NP NP NP 3%5.3 > - 3.63 127.0 15.0 - - - - M (2] Chromium
P12 -7 - BULK 7.0 NP NP NP 27.2 - - - - - - - - - SM T Site Devalop
P13 0-7 - BULK 10.8 NP NP NP 130 . - 2.81 120.3 8.0 0.0 an.7 0.da) ) ] Sand Site Devalop
P4 0.0-3.8 - BULK 7.9 NP NP NP 14.0 - - 2.61 1234 Ly 0.0 358 0.249 013 SM Sand Site Develop
P15 o-& - BULK 14.3 NP NP NP 14.6 - - 263 117.2 11.6 0.0 35.8 0470 066 5M Sand Slie Develop
*  Test Performed [ Effactiva Coheasion
-~ Test Not Perfarmed ko Initial Vold Ratio
NP Non-Plasatic Ce Compression index
PHI" Eitective Frictional Angie Do Spilt Spoon Sample
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LEGEND

LA,
T

4 EXTENT OF HIDE RESIDUE

RIGHT—OF—WAY NO. 14

SITE BOUNDARY

e STREAMS OR WATERCOURSES

T2

@

SD3

>

P10 ‘
PDI TASK S—4 TEST PIT

"y

w_
.O J RI/FS BOREHOLE

NOTES

POTENTIAL TREATMENT PLANT LOCATION

APPROXIMATE BOUNDARY OF THE BOSTON EDISON COMPANY

PDI TASK S—4 TREATMENT PLANT BOREHOLE

PDI TASK S—4 SITE DEVELOPMENT HOLE

1.) EXTENT OF HIDE RESIDUE AND POTENTIAL TREATMENT PLANT LOCATIONS TAKEN

FROM FIGURE 23 OF THE PDI.

2.) SEE FIGURES 2 THROUGH 4 FOR LOCATIONS OF RI/FS BOREHOLES IN THE

VICINITY OF THE POTENTIAL TREATMENT PLANTS.

3.) RI/FS BOREHOLE LOCATIONS TAKEN FROM FIGURES 4 AND 6 OF THE RI/FS BY

ROUX ASSOCIATES INC.

REFERENCE

1.) TOPOGRAPHIC SURVEY PERFORMED BY SAIC ENGINEERING, INC. DATE OF SUR-

VEY APRIL, 1990.

g

200 0 200 400
£ T e e  s—
scale feet

REV DATE DESCRIPTION

\\\\ SCALE: AS SHOWN PROJECT:

INDUSTRI-PLEX REMEDIAL TRUST
A\ WOBURN, MASSACHUSETTS

SHEET TITLE:

S /2 /50
25/ 90

Golder Associates

Mt. Laurel, New Jersey

DR BY RVW BY

BOREHOLE LOCATION PLAN
FOR TREATMENT PLANT
AND FUTURE DEVELOPMENT

SHEET OF

CORAwnG o MAOT—144
FIGURE 1
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LEGEND

APPROXIMATE EXTENT OF HIDE
RESIDUE FROM FIGURE 23 OF
THE POI

POTENTIAL TREATMENT PLANT
LOCATION FROM FIGURE 23 OF
THE PDi

APPROXIMATE BOUNDARY OF
THE BOSTON EDISON COMPANY
RIGHT—O0F-WAY NO. 14

APPROXIMATE SITE BOUNDARY

STREAM

PDl TASK S—4 BOREHOLE

- PDl TASK S—4 TEST PIT

¢/ B \, ~+—— CROSS SECTION DESIGNATION

\_6 / —=——DWG. No. WHERE CROSS
SECTION IS PRESENTED

ggp 26

50 - 0 S0 100

scale feat

7
/
/
-l-—.-—-‘-\
‘,’
E 696,750,

-~

Iy N\ e B93—-6255 N AS SHOWN o ‘
. \ gl N T 1SG = 09,/19/90 POTENTIAL TREATMENT PLANT LOCATION
N o \‘\ TOPOGRAPHIC SURVEY PERFORMED amc > AL F/2r/30 | ™M MAOI-146 ADJAGENT TO EAST HIDE
S\ N ENGINEERING, INC. DATE OF SURVEY =
AN *IN\ 1990. Golder Associates ISRT/WOBURN /MA 3




=

N 552,750

[N 552,500

/

E 895,750

REFERENCE: \ .
TOPOGRAPHIC SURVEY PERFORMED BY SAIC
ENGINEERING, INC. DATE OF SURVEY APRIL

X 1990.

/
-
e

LEGEND
APPROXIMATE EXTENT OF HIDE
% RESIDUE FROM FIGURE 23 OF
THE POI

POTENTIAL TREATMENT PLANT
LOCATION FROM FIGURE 23 OF
THE PDI

----------- STREAM OR EDGE OF WATER

—eee——ee—  APPROXIMATE SITE BOUNDARY

{} POl TASK S—4 BOREHOLE

OW—14  RI/FS BOREHOLE FROM FIGURE
® 6 & 21 OF THE RI/FS BY
ROUX ASSOCIATES, INC.

&= PDI TASK S—4 TEST PIT

-=—— CROSS SECTION DESIGNATION

-=—— DWG. No. WHERE CROSS
SECTION IS PRESENTED

TS SEP 26 1909
N 50 0 50 100
§’ X\ scale feet
w ,
893-6255 SCALE AS SHOWN
JSG BATE: 09,/19/80 POTENTIAL TREATMENT PLANT LOCATION
- . ADJACENT TO CHROMIUM LAGOONS
D e I/25/%0|P " MAOI—147

Golder Associates

ISRT/WOBURN /MA 4
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152110

NORTHEAST SOUTHWEST
100 - — 100
| BOREHOLE T3
80 - BOREHOLE 7 TEST PIT P5 PROJECTED bhpg 80
- IPT«)JE_C'I"ET)__ 10'NORTHWEST ~
2 - 10' SOUTHEAST - o
g o S . | S——— e e e e Y . e — — — — — — e =
i B FILL e WASTE - FILL . g
S e0- OUTWASH SAND . &
Z - _— z
o L Q
T - <
a GLACIAL TILL 5:
—d -
1] wl
40 — — 40
20 SECTION A-A' | 0
POTENTIAL TREATMENT PLANT
LOCATION ADJACENT TO WEST HIDE PILE
20 0 20 40
s ™™ s ™ emem—" e —
scale S feet
AVERAGE RANGE OF TYPICAL
GEOLOGIC UNIT USCS CLASS. NVALUE THICKNESS SOIL PROFILE NOTE
WASTE ML TO SM 2 4-15FT 2.} TYPICAL SOIL PROFILE TAKEN FROM AVERAGE CONDITIONS ENCOUNTERED IN
BOREHOLES AND TEST PITS SHOWN IN FIGURE 2.
OUTWASH SAND SP 30 5-6.5 FT.
gp2e™
GLACIAL TILL SW TO SM 62 —
JoB NO.  8Q3-§255 scALE  AS SHOWN
oRaWN  RDT PATE 09 /20/90 CROSS SECTION A-A'
CHECKED /M 9/)_,!7,0 DWG. NO. MAO1-181 ]
Golder Associates ISRT/WOBURN/MA. T




ool pudl pen BER pER O eeE TS e = G ey e EWR NN ST BRI RN eam

152110

ELEVATION (FT.- MSL)

yzﬁlﬁw

WEST EAST
140 — 140
TEST PIT P3
5 PorEm Rl
? / OVERBURDEN | — =
2 _—-————'
Lli e N\ 2T
>  100- BEDROCK - 100
o
[
<
W]
d
w
80 - — 80
SECTION B-B'
80 — POTENTIAL TREATMENT PLANT Sy
LOCATION ADJUSTMENT TO EAST HIDE PILE :
20 0 20 40
o™ g e—— e —
- scale . “feeat
AVERAGE RANGE OF TYPICAL :
GEOLOGIC UNIT USCS CLASS. NVALUE  THICKNESS  SOIL PROFILE NOTES
' 1.) CROSS SECTION LOCATION CAN BE FOUND ON FIGURE 3.
2.) TYPICAL SOIL PROFILE TAKEN FROM AVERAGE CONDITIONS ENCOUNTERED IN
BOREHOLES & TEST PITS SHOWN ON FIGURE 3.
OVERBURDEN SM 17 0.0-14.0 FT.
BEDROCK — - -

108 N0 BY3-6265 SCALE  AS SHOWN

DRAWN RDT pATE  09/20/80

CHECKED M 9/347,0 OWG. NO. MADT-182

CROSS SECTION B-B’

Golder Associates

ISRT/WOBURN/MA.

FIGURE
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182110

NORTHWEST SOUTHEAST
100 - — 100
80 — BOREHOQLE 30/36 — 80
= 33352—8%53‘;‘0. BOREHOLE 29/37 TEST PIT P9 BOREHOLE OQw-14 TEST PIT P10 BOREHOLE -
S SOUTHWEST ‘ PROJECTED 10' TO 28/38 2
| . THE SOUTHWEST :
= PEAT D
L ¥ FILL n
; 80 ——— - _-——_—-____“—':_24 - ! F"'I_:______‘I, _____________ — 80 E
o - , - - == z
= \ —_ Y. . S
< e =
> >
o e~ OUTWASH SAND PEAT iy
40 — GLACIAL TILL e ——— - L 40
“ ————
) mﬁ%ﬁlﬁm
BEDROCK == =
20 - === | 20
SECTION C-C' i

GEOLOGIC UNIT USCS CLASS.

AVERAGE
N VALUE

SM TO ML
FILL (WITH SLAG)
PEAT _—
OUTWASH SAND - 8P
TILL sp
BEDROCK -—

11

35

119

POTENTIAL TREATMENT PLANT
LOCATION ADJACENT -TO CHROMIUM LAGOONS -

o Lo W

“a

CHECKED M2 /2 5/%0| W6 N0 MAD1-183

20 0 20 40
™ ™ e ——— T ——
scale feet
RANGE OF TYPICAL :
THICKNESS  SOIL PROFILE NOTES
1.) CROSS SECTION LOCATION CAN BE FOUND ON FIGURE 4.
8-10 FT.
0-2 FT. 2) TYPICAL SOIL PROFILE TAKEN FROM AVERAGE CONDITIONS ENCOUNTERED IN
BOREHOLES & TEST PITS SHOWN ON FIGURE 4.
6-25 FT.
6-19 FT.
08 80. BQ3-BI55 scaLe  AS SHOWN
oraws  RDT ATE  09/20/90

CROSS SECTION C-C’

Golder Associates

ISRT/WOBURN/MA.

FIGURE 7
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PDI Task 5-4 Borehole Logs



Component Definitions by Gradation

Sand end Cioy Mintures

Low—piosticity Clays
Nofi=pigstic ond Low=
Piasticity Sis
Non—piaslic ond Low -

SITS AND CLAYS CL
Uguid imit WNDRGANIC
jes3 thon 50 ML

FNE-GRANED SOILS
502 or more postes
the No. 200 wave

Samplas

Pesticity Organic Ciys

- Unified Soll Classification System
Soil Clossiflicotion
. P . Component Size Range
1 Crileria for Assigning Group Symbols ond Narmes Generalized pe 9
q Group Descriplions
Boulders Abowve 12 n.
COARSE~GRAINED SOILS GRAVELS CLEAN GRAVELS ow | weH-groded Groven . ,
ware ihan SOX sore th:n 0% of Less than 5% fives Cobbles 3 o 12 in.
i retoned on coarse frocton -
J o 200 mieve retgined on ” _c'" ’T_" :’S"n""m Grovel 3 1o Ko, & (4.76mm)
No. 4 Siave GRAVELS WITH FINLS oM .;‘v:r‘:ﬂ ' Coorse grove! Jin 0 3Uin
] . Wore than 12X fines Trovel ond Loy Firm grave: 3/4 in. 10 No. 4 (4.76mm}
(4 Mixlures
Song No. & (4.76mm) Lo Ho. 200 (0.074mm)
SANDS CLEAN SANDS Weli~geoded Sono:
SO0X or mese of e than 5% finas s ¥ > Coarse sand Mo, 4 (4.76mm} to Na. 10 {2.0mm)
coarse (ractien - I J N X
passes No 4 Sieve sP Poorly-graged Sands :!dum sond : :: ::m)l: N:ongogo(c:;:)
. . {3 3 L
SANDS WItH FINES | SM | Sond and Sin Mirtures e one )
More than 12X fines e S5# ang Clay Smolier than Ne. 200 (D.D74mm)

ORGanIC o ::n—plnl'gﬂ;nd L;.n— 55 SPT Sempier (2.07 QD)
licity nic Sits “O Heowy Dt .
y Spti Spoon
E&TS; 7?:'?“ CLAYS INORGANIC CH High~plasticity Crays SH Shetty Tybe
[¥1L 1] .
graoter thon 30 MH Mogh~plasticity Sits F Piteher Sampler
<] Byt
. ﬂ:a—h—plﬂ"ltll)r
ORGANIC on | Ovgonic Clop ¢ Cored
High~plostitny
Orgonic Sitts Uniens othereise noled, drive sompies
. HIGHLY ORGANIC SOILS :'r‘;;\:if‘ilyo:;?unéc maolter, dark in color, and - Peot g'm:?m;"h 140 . hommer with
_ Relative Density or Consistency Laboratory Tesis
- Utilizing Standard Penstration Test Values
Test ‘ Designotion
. . ) . . (b) p
Cohesionless Soils Cohesive Soils Moiglure (M)
Darmity o
Relotive {e} Undrained  (g) Groin Size G
| Densit (c) N, blows ft.‘c) Density Consistenc N, blows/ft. Shear, Strength
¥ / (=) Y (psf) 9 Hydrometer H
Atterbaeg Limits 4D
Vary loase 0 to & 0~ 15 Very soft Cto 2 <250 Consolidotion <
Loces - 4110 15 - 3% Saft 2 to 4 250-500 Unconfined u
& | compoct 10 to 30 25 - 85 Fuem ‘e 5001000 Uy Ve W
Oenas M to 50 85 - 85 Stift 8t 15 1000- 2000 €U Trax cu
Very Denae et 50 >85 Yery S1i1 15 1o X 20004000 €0 Treox CD
Hord oner 30 >4000 Parmaeobilily P

(1) Moimture and Atterberg Limits

- {a) Soils consigting of grovel, sond, and sill, either Beparolely of i combination, podsassing ho choroctersiics
piotied on log.

of planticity, and exhibiling droined behavior.
(b) Soits powsessing \he chorocterstics of plosicity, ond mchibiting undroined behovior.

(c) Retfer to lext of ASTH [ 1586—84 for o definition af N in normelly consolidoted cohesionless sails

[ Relotive Density terms ore bosed on N vaiyes Correcied for Sverbufden prassures.
(¢} Undrained whaar strength « 1/2 onconfined compresion strangth Silt and Olly Deacriptions
) Typical Unified *
- Description )g)esignuﬁun
Descriptive Terminology Denoting
Component Proportions BT ML {ren-plostc)
Ciayey 5ilt CL-WL {low pasticity)
Descriptive Terms Range of Proportion Sty Ciey oL
Cloy [ 23]
Trace 0-5% Piastic Sin MH
il -
ts.:r‘:c or Adjective (e} 12—;{2}: Organic Soits oL, Ow, Pt
And 30-50%
- (a} Use Gravelly, Sondy or Silly 43 appropriote.

- @Golder Associates

“ SOIL CLASSIFICATION/LEGEND

M 773106 FORM 573



PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE T1 SHEET: 1 OF 1
PROJECT LOCATION: WOBURN BORING DATE: 04/26/950 DATUM: MSL
PROJECT NUMBER: 893-6255 BORING LOCATION: N: 554,737
E: 898,530
w g 501L PROFILE SAMPLES PENETRATION RESISTANCE
= Bl ]
§EE e .: 120 % 4 5 8 70 80 90 | PEZMETER
= Sleer | w = ] ] s ]
i3 DESCRIPTION 8¢ gt BLOWS / N % WATER CONTENT, PERGENT STANDPIPE
i - g1z R Py 2 " : " INSTALLATION
§ EDEPTHZ « 1020'3(‘4050607!]8090
109.20
= 0 - - [ oo0
0.0-2.0 . Compagl, fight-olive to sp- |-
medium gray, m-f SAND, littla silt, 8M |- 1 Do | 371839 2 | 75 »
litthe (-gravel,roots to .5 ft., (SP-SM), L sore0
{ 2.0-3.5 h. Weathered bedrock. 2.00
105.70
350
BORING TERMINATED AT 3.5 FT.
BELOW GROUND SURFACE.
- 5
NOTES:
1.) Drilf rig was moved 5.0 ft and hole
redrilled. Rock was encountered at
2.0 ft. depth and rig augered to
3.01t A third boring was attampled
10.0 it. from the inittal borings.
Rock was encountered at 1.5 ft.
depth and the borehole extended to
- 15
- 20
- 25
- a0
=
- 40
DRILL RIG:  Mobile B-87 ATV LOGGED: RJ
DRILLING CONTRACTOR:  Geologic : CHECKED: JEW
DRILLER: T. Paquette Golder Assoclates DATE:  05/30/80




PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE T2 SHEET: 1 0OF 1
PROJECT LOCATION: WOBLURN BORING DATE: 04/26/90 DATUM: MSL
PROJECT NUMBER: 8936255 BORING LOCATION: N: 554,553
E: 896.651
W § SOIL PROFILE SAMPLES PENETRATKON RESISTANCE
- BLOWSFT
§ E g 16 20 20 40 30 B0 70 BD 8O PIEZOMETER
T i x 0 a‘ eey | & e 1 - ) 1 OR
£ 2 DESCRIFTION o 1g 2 g BLOWS / N 8 WATER CONTENT, PERCENT STANDPIPE
£ 81z =] gin 8 INSTALLATION
i < | oertH| Z w Wpl———dv——!’wl
g = 10 20° 30 40 50 &0 70 RO 8O
ap Fos ]
0.0-31.0 #. Loose, moderate to )
dark brown, m-f SAND, some silt, roots to L 1 DO | 117,15 8 [ 40 | N
S, (SM). M.
-] 108.60
3.0-4.0 fi. Weathered bedrock. 3.00
105.80
BORING TERMINATED AT 4.0 FT. 400
- 5 BELOW GROUND SURFACE. -
NOTE:
1.) Driliing was moved up 5.0 ft. to the
East and borehole redrilled. Rack
was encourtered at 2.5 it and auger
continued to 3.0 #.
= 10 j
- 15 -
4
4
- 20 -
[ 25 1
- % .
1
- 35 -
=1 40 -

DRILL RiG:  Mobile B-57 ATV
DHILLING CONTRACTOR:  Geologic
CRILLER: 7. Paquette

Golder Associates

LOGGED: RJ
CHECKED:
DATE: 05/30/90

JEW




PROJECT:

INDUSTRI-PLEX

PROJECT LOCATION: WOBURN
PROJECT NUMBER: 883-6255

RECORD OF BOREHOLE T3

BORING DATE: 05/01/50
BORING LOCATION:  N: 554,254

SHEET: 1 OF 1
DATUM: MSL

E: 896,782
w o SQIL PROFILE SAMPLES PENETRATION RESISTANCE
@ =] OWS/FT B
L 2 10 20 30 40 5 60 70 W 90 PIEZOMETER
=8| 2 alotee | B = ) L oR
=12 DESCRIFTION 21z 2| B | eows £ WATER CONTENT, PERCENT STANDRIPE
b |2 2 |£ 3 F il 8 " " INSTALLATION
5 SDE"TH “: 1oeo|m4n:soao7tsoso
L, 7100 ]
) LS
0.0-5.5 ft. Soft, pale reddish-brown, . 1
m-f SAND, and SILT little f-gravel, faw 1 1 oo 0,0,2.0 60
roots {(SM-ML}. L
Water encountered al approximately am-1 L
0.5 ol R
ML [
:: §T-1| TO | SHELBY TUBE o
- 5 | esmo -
*] 550
5.5-12.0 ft. Compact to dense, i 2 0a| 31,1520 100 ]
olive-gray, f-SAND, (SP). R
OUTWASH SAND. S
sp bl
- 10 k] Do | 13,18,19,27 100 ] -
; 58.00
1 , 12.00
12.0-16.0 ft. Very dense, olive-gray, ¢-f
1 SAND, soma silt, trace f-gravel, (SM),
GLACIAL TILL.
- 15 4 DO | 38,31,35,51 100 L -
55.00
16.00
BORING TERMINATED AT 16.0 FT.
BELOW GROUND SURFACE,
!
4
- 20 -
- 25 —
=1 w -
4
L ]
- 35 =
o w -
DRILL RIG:  Mobile B-57 ATV LOGGED: Rt
DRILLING CONTRACTOR:  Geologic CHECKED:  JEW
DRILLER: T. Paquette Golder Assoclates DATE:  05/20/80




PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE T4 SHEET: 1OF 1
PROJECT LOCATION: WOBURN BORING DATE: 05/03/90 DATUM: MSL
PROJECT NUMBER: 893-6255 BORING LOCATION: N: 552,738
E: 835,068
" o SOIL PROFILE SAMPLES PENETRATION RESISTANCE
aLowsFT &
g % 8 10 20 20 40 80 80 70 80 G0 | PIEZOMETER
%E = o EI: ELEV & E } 1 ) ) OR
e I DESCRIPTION g1z 3 HE’ BLOWS / Ny X WATER CONTENT, PERCENT s
W é 2 | DEFTH % 6in ] We w
g g T mzulanwsoao?lzaueu
66,50
- 0 T 0.00 —
0.0-4.5 f. Dance, dark red, m-f SAND, .
?xs:m)esin. some {-gravel, few roots, . ] DO | 2,1518,25 a3 | 30 L
: FILL g
7| s240
a5
- 5 4.5-8.5 it. Loose, dark gray to -
yeliowish-orange, ¢-f SAND, some silt, -
some f-gravel, (SM). L.
CINDEH/ASH FILL. sM | .. 2 Do 8,754 12 B L
Water encountered at approximately A
s 8.50 f, P
[ 58.40
. 8.50
8.5-14.5 . Dense, medlumgfay. m-1 SAND,
trace silt, trace fine gravel (SP)
= 10 OUTWASH SAND.
sp b 3| Dol 2azanne |35 | 58 .
L
t 52.40
- 15 14.5-33,5 1, Very dense, olive to medium 4%
i gray, c-m SAND, trace to little silt,
b traca to little I-gravel, (SF).
[ GLACIAL TILL. 4 DO | 26,46,850,100 | 138 | 100 *
- 2D
5 DO | 48,147,100 247 | 100 P
s |
- 25 i
6 DO | 27205695 B4 | 75 L
= 20
7 DO | 14404980 es | 45 L
33.40
AUGER REFUSAL AT 33.5 FT. 3200
BELOW GROUND SURFACE.
- 3%
L
L
- 40
DAILL AIG: Mobite B-57 ATV LOGGED:  RJI
DRILLING CONTRACTOR: Geologic i CHECKED: JEW
DRILLER: T. Paguette Golder Associates DATE: 05/30/80




PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE SD1 SHEET: 1 OF 1
PROJECT LOCATION: WOBURN BORING DATE:  04/30/90 DATUM:  MSL

PROJECT NUMBER: 893-6255 BORING LOCATION: N: 554,342
E: 688,101

SOIL PROFILE SAMPLES PENETRATION RESISTANCE

10 20 30 40 50 80 70 B8O B0 PlEZ%h’:ErEFI
| 1 1 1

WATER CONTENT, PERCENT STANDPIPE

INSTALLATION
%I‘H\M
10 20 37 40 50 80 Y0 60 80

ELEV
BLOWS/ N

6in

DESCRIFTION

uscs
NUMBER

TYPE
REC/ATT

DEFTH

DEPTH SCALE
FEET
BORING METHOD
GRAPHIC LOG!

71310

0 "
0.0-1.0 ft. Topsoil. 0.00
70,19

.00

1 Do 2121321 25 55 ]
1.0-22.0 ft. Very dense, olive to
medivm gray, FGRAVEL and c-f SAND,
little to some sift (GM-GP to GM),
GLACIAL TILL.
W;laf encountered at approximately
4,

2 [3.0] 80,125/5* >100 § 100 L

0Y0 007070707 0V0Y0T 0V DY G0N0V 0T 0N 0

10 laP-
aM
to

3 DO | 93,7363, 136 | 45 +
aM

4 DO | 24,3g52,28 a1 70 L]

3 OC | 16,32,38,31 €3 55 a

2020207670707 07020707 0% 020707070 0” 00207007 0%02 0% 6P H %0202 PH% 0 %%0%0%0 0% 0% 0

PP 070" 000 0o 0 GoBI e 0 0- 0 00000000 G0 0700 00000

48.10
22.00

BORING TERMINATED AT 22.0 FT.
BELOW GROUND SURFACE.

35

40

DRILL RIG: Mobile B-57 ATV LOGGED: RJ
DALLING CONTRACTOR: Geologic CHECKED: JEW

DRILLER: T. Paquette Golder Associates DATE:  05/30/90




PROJECT: INDUSTRI-PLEX

RECORD OF BOREHOLE SD2

SHEET: 1 OF 1

DRILLING CONTRACTOR:  Geologic
DAILLER: T. Paquette

Golder Assoclates

CHECKED: JEW
DATE: 05/30/90

PROJECT LOCATION: WOBURN BORING DATE: 05/02/90 DATUM: MSL
PROJECT NUMBER: 893-6255 BORING LOCATION: N: 553,544
E: §87.7089
w SOIL PROFILE SAMPLES PENETRATION RESISTANCE
= g BLOWS/FT B
I g 10 20 30 40 50 60 70 80 80 PIEZOMETER
2| s HEE R E L L L ! Nl
il ) DESCRIPTION 8 % 2 t BLOWS / N < WATER CONTENT, PERCENT STANGPPE
[ 2 2 £ 8in g wp " INSTALLATION
§ EDEPTH i 1020'30405080#!8090
74.20
- ° 1 0.00
0.0-4.5 i Compact, moderate brown, L
-SAND, some siit, few roots, slight 1 [re} 1,488 12 | 100 »
organic odor, (SM). .
sm boor
N
. T e 50
- 5 4.5-7.0 fi. Loose, grayish-orange, m-f .-
SAND, some silt, trace f-gravel, (SM). PN e
OUTWASH SAND. A 2 Do 354,14 8 a0 L
| sre0
A | 7.00
7.0-12.5 R. Very dense, olive gray, ¢-f .
SAND, some silt, trace f-gravel, L
(SM). L
GLACIAL TILL. e
Water encountered at approximately L.
L o 9.50 ft SM
::::: 3 DO | 18,48,75,85 123 | 80 [ ]
:;.‘ 8L70
12.5-16,5 ft, Vary dense, olive-gray, S 125
I-GRAVEL, some ¢-f sand, littla silt, L &
(GW-GM), law-E2
GLACIAL THL. M LT
- 15 b o
pgé; 4 | DO| 39,40,38,60 78 | & [
Es %] 57.70
AUGER AND SPOON REFUSAL AT 16.5 FT. 1680
BELOW GROUND SURFACE,
- 20
- 25
- 30
- 35
- 40
DRILL RKE:  Mobile B-57 ATV LOGGED: Rl




PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE SD3 SHEET: 1 OF 1
PROJECT LOCATION: WOBURN BORING DATE: 05/02/90 DATUM: MSL
PROJECT NUMBER: 893-6255 BORING LOCATION: N: 553,557
E: 698,508
w a B8OIL PROFILE SAMPLES PENETRATION RESISTANGE
= ] BLOWS/FT W n
Be | & ] t0 20 30 40 50 80 70 80 90 | FIEZOMETE
k|3 oles | & E A oA
il g DESGRIPTION 818 2| % | pows; N o WATER CONTENT, PERGENT STANDPIPE
b |2 g |z | F 8 in g " " INSTALLATION
§ EDEPTH T 1020|30405oeo7!)aoso
l- 0 £5.30
0.0-0.7 ft. Topsoit. 9% | T
{ 0.7-15.5 it Compact, moderate 070l 1| po| 1800 |18 | 60 "
yellowish-brown, c-f SAND, little to some
silt, traca to little fine gravel, (SW-SM
to SM).
QUTWASH SAND,
Water encountered at approximately
201
- &
2 { oo{ ani13 17 | 45 »
sw- -
-1V
to X
M)
= 10
4
3 Do | 7101114 21 | s0 [
- 15 28,80
15.5-27.75 ft. Compact, olive to 15.50
madium gray, {-SAND, little to some silf, 4 oo 488,11 18 | 55 | §
SP-SM).
&UTWASH SAND.
= 20
sP-
sM | 5 0o | 480,10 15| 78 L]
- 25
8 Do | eBtenz 407 92 l
o 785 7 Do| w0y 5100 | 100
AUGER AND SPOON REFUSAL AT s
27.75 FT. BELOW GROUND
! SURFACE.
- 30
- a5
!
5
= 40

DAL RIG: Mobile B-57 ATV
DRILLING CONTRACTOR: Geologic
DAILLER: T. Panuette

Golder Associates

LOGGED: RJI
CHECKED: JEW
DATE: 05/30/80




PROJECT: INDUSTRI-PLEX

RECORD OF BOREHOLE SD4

SHEET: 1 OF 1

PROJECT LOCATION: WOBURN BORING DATE: 04/26/80 DATUM: MSL
PROJECT NUMBER: 823-6255 BORING LOCATION: N: 554,795
E: 807 445
Lt o S0IL PROFILE SAMPLES PENETRATION RESISTANGE
v [#} BLOWSHT B
§ E 2 10 20 30 40 50 B0 70 €0 80 FIEZOMETER
@ & E' =8 IR B [ ] | : ) OR
el o DESCRIPTION g1 2] g | sowsy < WATER CONTENT. PERCENT STANDPIPE
g |z 2|z 3 3 8ln ) v " INSTALLATION
s EDEP“" ¥ 0B %o " w
£9.60
= o =
0.0-4.5 ft. Loose, dark 10 yeilowish 8.00
brown, m-f SANTD, little silt, roots and . 1 o o] 2235 g0 §B
organic odors from 0.0-1.0 fi., (SP-SM). sp- b
SMm (-
85.10
- 5 4.5-17.0 k. Dense to very dense, 4% -
yallowish brown becoming olive gray, c-f
1 SAND, litte 1o some f-gravel increasing 2 D3| 15.19.21.24 40 75
1 with depth, some silt, (SM).
GLACIAL TiLL
Sample saturated at 5.0%.
i 4
=1 10 \ —
sMl 3| ool ;oem2434 |50 | s0 m
- 15 -
4 DO | 11,1519,27 | %0 L
52 60
BORING TERMINATED AT 17.0 FT. 17.00
BELOW GROUND SURFACE,
- 20 -4
L
!
e 25 -y
b
= a0 -y
4
L
- a8 .{
= 40 -

DRILLRIG: Mobile B-57 ATY
DRILLING CONTRACTOR:  Geologic
DRILLER: T. Paquette

Golder Assoclétes

LOGGED: R

CHECKED: JEW

DATE: 05/30/80







PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE 7 SHEET: 10F 1
PROJECT LOCATION: WOBURN BORING DATE: 04/25/90 DATUM: MSL
PROJECT NUMBER: BO3-6255 BORING LOCATION: N: 554,431
E: 805,882
w o SO PROFILE SAMPLES PENETRATION RESISTANCE
BLOWSTFT B
§ % § 10 20 30 40 50 B0 70 80 B PIE2OMETER
4 olesv] & E L L L L A
=4 o
Eu. 9 DESCRIPTION g - ¥ g BLOWS N 3 \:’::EH CONTENT, PEFCE:T Wdlagry sy
§ g DEFTHE = T | 02 @08 w0 70 0w
g ° 0.0-8.5 i Compact, medium gray to 0o
1 "madium brown, c-f SAND, some f-gravel, 1 Do 2,488 i0 | w0 |
1 little clayey silt, soma roots, lew
Pleou of red brick, (SW),
Wader encountered at approximately [
121 swl./
Difficult drilling at 0.0-5.0 fL. v
- 5 T
] aaan] 2 Do 7.8.6.1 “ | 20 L
[E5T5 1 Very solt, black, GLAYEY GILT, 6.50
gome it aard organic odor, (ML). ML ” I 83.30
7.5-12.5 ft Compact, madium gran Y s
becoming grayish orange, m-1 SAND, trace
silt, trace f-gravel, (SP).
QUTWASH SAND. \
= 10 sp |
3 Do 87,18 2| s -
58,30
) 12.50
12.5-17.0 & Vary dense, olive gray, c-1
SAND and c-f GRAVEL, little milt, (SW),
GLACIAL TILL .
L 15 swl.
4 0O | 26,26,32.38 s8] 75 L
53.80
BORING TERMINATED AT 7.0 FT. 17.00
BELOW GROUND SURFACE.
- 20
r 25
3
- 20
- a5
= a0
LOGGED: Rl

DRILL AxG:  Mcbile B-57 ATV
DRILLING CONTRACTOR:  Geologic
DRLLER: T. Pequstte

Golder Associates

CHECKED: JEW

DATE:  05/29/%




i |

1B

PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE 8 SHEET: 1OF 1
PROJECT LOCATION: WOBURN BORING DATE: 04/24/80 DATUM: MSL
PROJECT NUMBER: 893-8255 BORING LOCATION: N: 554,330
E: 8a8. 702
W o BOIL PROFILE SAMPLES PENETRATION RESISTANCE
- BLOWS/FT B
3 % 8 10 20 30 40 50 60 70 B0 80 PIEZOMETER
25 3 o 151 ey & E 1 | L | oA
ta DESCRIFTION g S| & | ewowss N g WATER CONTENT, PERCENT STANCPIPE
E g z 2| E ain S o, ‘ - INSTALLATION
E goepmz E | o 'BFsn% m b w
71.00
- 0 5.00
0.0-4.0 It. Yery solt, reddish brown to .
black, CLAYEY SILT, some Fsand, few ML 1 o s] o114 2 75
roots, (ML to CL). to
Water encountered at approximately oL
35
! 87.00
4.0-8.4 1. Dense, moderately brown to 400 2 Do N/A 7% N
- 5 yallowish orange, m-f SAND, trace silt,
WASH SAND. R
+ 3 DO 1,14,24,22 38 | 100 1
e260 | 4 DO 100/0 100| 0 [ |
L AUGER REFUSAL AT 8.4 FT. 8.40
b BELOW GROUND SURFACE,
- 10 NOTES:
. 1.) A shelby tube was attempled from
3.50-5.50 ft. No recovery was
4 obtained. A split spoon was then
3 driven in this interval.
2.) A second shelby tube attempled from
1.0-2.0 ft. by moving rig up after
completion of borehole. No recovery
was obtained.
- 15
- 20
- 25
!
- 30
- a3
= 40
DRAILL RIG: Mohile B-57 ATV LOGGED: Rl
DRILUNG CONTRACTOR: - Geologic CHECKED: JEW
DRILLER: T. Faquette Golder Associates DATE:  05/20/90




RI/FS Borehole Logs



CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC WELL LOG
. WELL DATA G=-W READINGS
Project Hole Dism. _6.0" Dste DTW MP  |Elev.W.T,
Cliamt IStaufier Chemica any Final Depth 12.07
Page of Casing Diam.
Date prepereq 0726783 o A. ‘ Jar0s28wski | 0t eneth -
Owner Sareen Betting
Wait No, _28/36 Sereen Slo1 & Type
Loc, _Near Chrome Lagoons : [ Welt Status .
u.p. Eievation SAMPLER DEV
Drilling Storted 3/14/83 | gndea 3/14/83 Type Splir Spoon - EVELOPMENT
Dritler Parrars Wolff Hammer__ 140 i».
Type Of Rig  Hollow Stem Auger . fald 7 , i
- SAMPLE
Depth StriaChg. &
in 1t. ] Ne. | Res. Dapth BMewn @ o'.:.p:'u. SAMPLE DBSCIRIPTIQN
=11 8". - o-2 1,1,2,5 Fill (a) Dark brown organic zone - -
- ' Marcon silty sand, few granules of
- slag
2
- 2 12"' 2 - &' 4,5,5,3 : (R)
44 3 12" 4 =6 2,2,1,1 (a) Maroon sandy slag; scattered pods
: of orange clayey pasty substance
e A 6" 6 — 8’ 1,1,1,5 (R) Maroon sand sized slag
- Black silty f sand, organics
845 6" 8 - 10° 4,7,10,9 Fill (A) Green f-m sand, pebbles
— ' Till Pebbles and cobbles in cohesive
- green-gray clayey p.s. sand
-
10 - ,
7 24" 10 - 12 8,22,19,22 | Till (R)
12
\
14 o
164 t - - - reprd - o= & L ankd - — - - - — - '._ - - -"" - - -
REMARKS:——10F = 9.0°




CONSULTING GROUND-WATER GEOLOGISTS

ROUX ASSOCIATES INC WELL LOG
- WELL DATA G-W READINGS
Project _Hoburn x Hole Diam, 6.0 Dete | DTW MP  |Elev.W.T.!
Ciiemy ___Stauffer Chemical Company Final Dopth __L0-0"
Page 1 ot 1 - Caning Diam.
Oale ’nnnudl_LO 26@3 By A..JaIOSZEWSkl Cating Length
Qwnet : Ssreen Saiting
28/38
Wall No.
NoTTEoF Vest Chroms Tagoor— | Sereen Slot A Type
Loc. . Well Stntus _
M.P, Elevation SAMPLER . DEVELOPMENT
Orining Started 9/14/83 | gnded 9/14/83 Type Split Spoon
Driller *_‘gamunl £F Hammer 140 i».
Type Of Rig Hollow Stem Auger . it o ]
. SAMPLE
Depth SirtaChg. &
Intt. | He. | Rea. ODapih Blaws @ Gen. Dess. SAMPLE QESQR'PTION
=11 an 0-2' 3,5,9,6 Fill (A) Brown silty sand, roots,-stems,
- ’ scattered pebble
- Brown cohesive silty sand, pebbles
2 _ Maroon sandy silt, granules, few
pebbles, pods of yellow silt
=2 12" 2 -4 7,8,9,8 (A) Same as last unit
= Steel gray sandy, slag, cccasional
- pebble
b=t3 8" 4 - 5' 2,2,2,2 (R) Steel gray sand slag; pods of beige
- ' pasty substance
6~ 4 12" 6 - 8' 1,1,6,11 (A) | Wet gray sandy slag
8 = ' -
5 12" | 8 - 107 3,4,4,6 Sand (R) Wet gray w.s. m sand, few pieces of
- wood
—
10
12 —
- A
14 o
-J .
16— FURRU DU — - - e e et s e e
REMARKS:




CONSULTING GROUND=-WATER GEOLOGISTS

ROUX ASSOCIATES INC WELL LOG
: WELL DATA G~W READINGS

Project Hoburm Hols D} 6£.0" Date DTW MP  {Zlav.W.T,
en Stauffer Chemical Company o iam. 10.0"

ent Final Depth —
Page —1 ot 1 Casing Dlom. =]
Ostw Preparedi0/25/83 g, A. Jaroszewski |. ..o L.n'lhﬁz.O'
Cwner .—29/35 Screen Setting 2.0 = 12£'
Well No. Seresn Slol & Type
toc. _Chrome Lagoon area | Well Status
M.p. Elavation SAMPLER . DEVELOPMENT

Drilling 3“““_9_['1_0./8_3__. tnded ﬂ@_ Typs S0LiC SpOQD

Celitar Parratt Wnlff Hemmer_ 140 s,
Type Of Rig__HOllOW Stem Auger . rail =S
Dapth SAMPLE StrtaChg. &
in 11, | We. | Ree. Depta Siows & Gen. Dese. SBAMPLE DESCRIPTION
-1 {127 ‘| o-2' 3,3,4,5 Fill (A) Maroon and blue sandy slag, -
- scattered pebbles
—
2 2 ] 12" 2 -4 5,3,5,5 Fi11 (R) Maroom, yellow and blue sandy slag,
- . : scattered pebbles
& —
3| e" 4 -8 4,4,5,5 T111 (A) Same as above; wet
64 4 | 6" 6 - 8 6,5,3,2 Fill (A)
84 5 |10 | s-100 |7.4,3,4 [Pear (R)
= Dark brown silty peat
10
—
12
= "
14 —
16 =t E ) R P VY FURUU SIS

REMARK

Installed piezometer; DOF - 8.5'




CONSULTING GROUND=-WATER GEOLOGISTS
ROUX ASSOCIATES INC WELL LOG
) ' WELL DATA G=-W READINGS
Project _Hoburn §.0" Dste W up
Client __ Stauffer Chemical Company Hale Olam, lbﬂot ot Elav.W.T.
L or 1 Finsl Depih ;
Fage Caning Dism.
Date ,,.,."‘10/25 "83 By A. Jaroszewski Casing Length . o
Owner ' ‘
Seraen Seiling
Wwail No. 29/37
Loc Chrome Lagoon area Serean "“_‘.“”
' . Well Status
M.P. Elovation ) SAMPLER
Driller Parratt Unlff Hemmse 140
Type Of Rig Hollow Stem Auger . h:'."" "33"—— Fe.
Dapth SAMPLE StrtaCh
In f1.] Mo, | Res., Depin Slows @ ﬂ’l:-m'l'..‘ SAMPLE DESCRIPTION
-1 1 }|1a" o -2 3,6,12,12 {Fill (A) Maroon clayey sand, pebbles
- ' Maroon silty f sand, pebbles
- Black-maroon sandy slag
2 Brown silty sand, brick fragments
Maroon silty sand
o2 12" 2 ~ &' 13,22,15,8 “(A) " Black sandy slag with pods of yella
— silt
-1 Brick fragments in maroon silty £
4 o sand
g 3 |8 L - 6' 5,2,1,2 . (R) Maroon sandy slag, brick fragments
_ Steel gray sandy slag
6= 4 | 14" 6 - 8 3,2,1,1 Fill (&) Steel gray sandy slag
— Wet maroon silty f sand
— Maroon clayey pasty substance
- Dark brown to black peat
8- 5 | 18" 8 - 10 3,7,5,6 sand (R) Black silty peat
- Wet gray w.s. f-m sand
ﬂ
10—
12
= b
14 =
16— t e mae e “"I" — ——— —— e trmit v e m - o
REMARKS: DOF = 7.0°




CONSULTING GROUND=WATER GEOLOGISTS

DOF - B8.3'

ROUX ASSOCIATES INC WELL LOG
WELL DATA G-W_READINGS
Project .. Noburn Hols Diam, 0 -0" pate | oTW MP  [Rlev.W.T,
Client __ Stauffer ca any Pinat Oepth 10-0" :
Poge —to0t L Casing Dism,
Date Preperedl0/25/83 g, A: Jaroszewski Casing Lengih )
Cwner Sareen Sotting
wWell No. 30/36
Chrone apoon ATe: Sereen Siot & Type
Loc. Wall S$tatus
M.P, Elevation SAMPLER DEVELOP
n:mmuumdﬂ. Endee _2/10/83 Tyoe plit 5Spoon MENT
Deiller Parratt Wolff Hammaer_ 240 .
Type Of Rig Hollow Stem Auger pan__ 30" )
Cepth SAMPLE SiriaChg. &
Inft.| Ne. | Ree. Depth Blows & QGan. Dese. SAMPLE DESCRIPTION . _
-114] 7 0~ 2 4,6,8,11 Fill (&) Maroon silty sand, organics
- ' Light brown p.s. sand, granules
- Maroon p.s. sand, granules,
2 ] scattered pebbles
Brown p.s. sand, pebbles, cobbles,
= few granules of slag
=1 2 12" 2 -4 13,11,11,14 {R) Maroon p.s. sand, few granules of
. slag
4 -
- 3 12" 4 - 6' 4,4,7,7 (a) Steel gray sandy slag, cinders in
_ yellow pasty matrix
64 4 | 127 | 6 -8 3,3,2,2 Fi1l (A) | Steel gray sandy slag, pebbles in
- brown p.s. sand matrix
— Wet black-gray sandy slag in dark
- gray p.s. sand matrix
8 - | 8-9 1,1,3,11 Wet gray sandy slag
- :  Maroon clayey paste
5 7" 9 - 10' Sand (R) Black peat
] Wet gray w.s. f-m sand
10 <
12
- A
14
16 - -
REMARKS:®




CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC | WELL LOG
dob WELL DATA G_"_W READINGS
Project oburn - Mol 6.0" Date | DYW MNP {Elev,W.T
‘_a, o Diam, .Y,
Cliont_ Stauffer Chemical Company pinei Depth B0 .
Page .l _orl _ Cating Diam
Date Prepared 10/23/83g A. Jaroszewski Cosing Lamgth
Owner Screen Setting
wei No, __30/38 Serean Siot & 7
Chrome Lagoon Area e
Loc. { Weit Status
M.P, Elevation SAMPLER
Drilling surudg: 10783 , Ended _2/10/83 Trpe plit Spoon DEVELOPMENT
Oriller Parratt Wolff Hemmer. 140 .
Trpe Of Alg Hollow Stem Auger Foll 30" )
Cepth SAMPLE Sirtach
i 11§ We. | Nuen Depth TP e Cre- & SAMPLE DESCRIPTION .
- 1} 14" 0 -2 3,9,16,27 Fill (A) Brown silty sand, organics
-t Marcon silty f-sand, pebbles,
-~ / brick fragments
2 Brown p.s. sand, scattered pebbles,
B ) cobbles
] 2 2" 2 -4 20,10,15,16 (A) White clayey silt, granules
Steel gray sandy slag
- Dark brown silty f sand, pileces
4 - of wood
- Brick fragments
d 3 16" 4 - 6 3,1,1,3 . {R) Maroon silty sand, scattered pebbls
White clayey silt
64 41 14" | 6-8" 3,2,2,4 Fill (A) | White clayey sandy cement like
] material
- White pasty clay
- Maroon pasty clay
8 — Maroon silty sand
Sand Dark brown peat
— Gray w.s. f-m sand
10-
12 =
- b
14 o
-.J 1
16— j— - ._{
R RKS: ‘




CONSULTING GROUND-WATER GEQLOGISTS

ROUX ASSOCIATES INC WELL LOG
WELL  DATA G-W READINGS
Project _Woburn Hole Diam. 20" Dets | DTW MP  |Elev.W.T.
Cliem __Stauffer Chemical Company Final Depth 6.0
Page 1 o! 1 Caning Diam, N
Date Prapsrea 10/25/81 By _A. Jaroszewskd Casing Length
Qwner Screen Satting
welt No. . 47/31 " Screen Siot & Type
L Southwest of west hide pile- .
oc. Well Stotus oo e
by mound |
M.P. Elsvation SAMPLER DEVELOPMENT

Drilling Startled

yEndad o ]| Type q!_-\'l-i_r Cramn
Drivier  Farratt Wolff

Hammer 1b.
Type Of Alg Hollow Stem Auger fan By hand
Depth SAMPLE StrtaChs. 2 SAMPLE DESCRIPTION
In ft.| Ne. | Rec. Depth Blows 8 Gen. Desc.
1 16" o -2 Taken with Fill Beige clayey pasty supsctance
7] sledge (A) Maroon clavey silt; occasional
- hammer pebhble
2 ]
" 2 -4 Maroon clayey silt; occasional
—‘ (A) blotches of beige clayev silt
4 — 12" 4 = 5' Fill Wet marocn p.s. sand; few pebbles
- | (a)
— 12" 5 - 6' Sand Wet gray w.s. f-m sand
) (R)
6 —
8—
10
12 -
—
14—
-
16
REMARKS:

DOF - 5.0'




CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC

WELL LOG

WELL DATA G-W READINGS
Project _Woburn Hole Dism. Date OTW MP  [Elev.W.T.
Cignt_Stauffer Chemical Company Finsl Depth .8’
Fage 1 o ;1 Casing Diam.
Date Pr.parodM_ n,_uaﬁél-’éi‘-_i__ Casing Longth
Owner Scresn Seiting
well No, __48/32 ! = Scresn Slol & Type
Loc. South of west hide pile { wen Status
M.P. Etevation SAMPLER DEVELOPMENT
Drilting sumdw. Er\dOle/lB/S?’ Typa
Driller Parratt Wolff Mammer b,
Type O Rig Hollow Stem Auger Fall
SAMPLE
Denth M Strts Chg. & SAMPLE DESCRIPTION
in .} HNoe. | Rez. Depth Biows 8 Gen. Dase,
-1 1 0 - .8' Sample Fill Brown sandy loam
— taken by (A) Beige & red sandv clay matarizl
hand
ﬂ
2
é —
6
g
10
12 =
pu—
—
14 —f
-
16—

REMARKS:




CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC

WELL LOG

Project Woburn
Stauffer Chemical Company

Page 1 ot 1

Dats Prepared 11/2/83 By S- Sucharski

Owner
Well Mo, 48/34
South of west hide pile

Cliant

WELL  DATA

Hols Diam.

G-W READINGS
Date | DTW Mp  [Elev.w.T.

1
Final Depth &

Cesing Diam.

Casing Length

Scrsen Setling

Screen Slot & Type

Loc. Well Status
M.P. Elavation SAMPLER DEVELOPMENT
Orilling Stlflld_..___._.lo/l}fa___g' . El'od.cllole}'S3 Type _Split Spoon
Oriller _27Tatt Wolff Hammar 140 .
Type Of Rig Hollow Stem Auger oy 30 inches
SAMP
Deotn L2 StrieChg. 3 SAMPLE DESCRIPTION
in f1.§f Ho. | Rec. Dapth Blows & Gen. Desc.
- 1 o - .8' Sample Fill Rrown sandy loam
taken by (A) Beige & red sandy clay material
] hand
2
4 —
b -
5
10
ﬁ
12 -
]
14—
.
16—

REMARKS:




CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC WELL LOG
ob WELL DATA G-W READING:
Project urn Hole Dlam3 _3/4"=16";5 3/4"-100| pate | pTW Mr__[Etev.y
criem _Stauffer Chemical Company Finsi Deptn 100 8/83 | 20.54' |107..
Plgc...l__.O!_,_l — Casing Diam. 6.0" 10/83 4‘}.68' 83.3
Date Prapared 10/1/82 By J. DeMartinis Casing Length 17.0' 12/83 5.10' 122.
Owner _Stauffer Chemical Company Screan Seiting . 1/84 7.31 120.
e ”oi‘lorg‘; ;nzl of Si“té Screen Slot & Type
Loc. TN Well Statys Observation
M.P. Eievation .
Orilling Started 8/16/82 Ended 8/17/82 T SAMPLER DEVELOPMENT
Orings _ Domestic Wells! Inc. ————| ''®*
. Hammaer .
Type Of Rig _21r/Mud Rotary all b
Depth SAMPLE Strtacro. 8 '
in tt.| No. | Ree. Depth TPT— Gon. Dase. SAMPLE DESCRIPTION
- Till Brown-black organic zone
- Brown sandy loam with organic
- material
5 -
Gray poorly sorted mixture of sil
- sand and gravel
- Boulders at 6.0'
104
_ Fractured | Gray meta-gabbro containing greer
Bedrock minerals and quartz; fractured
N bedrock
15—
] Bedrock Bedrock; Greenish-gray meta-gabbr
= ' with veins of pink and white
- quartz throughout
20—
25 ,
30
REMARKS"®




CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC WELL LOG
WELL DATA G-W READING
Project __WODUTT MoleDiaml3''=12': 5 3/4"-83' | Oste | OYW MP _ [Elev.y
client __Stauffer Chemical Company Final Depth 53 8/83 9.75" }65.0
p 1 6.0" 10/831 9.79' . |64.9
age Gt Casing Diam,
Date Prepares L0/1/82 By DeMartinis Casing Length 13.5' 12/83 1 6.52' 68.2.
Owner Stg;ffe; Chemical Company Screen Setting 1/84 7.24 67.5.
Wwall Mo. Screen Slot & Type .
Loc, £ast of Commerce Way near I-93 {.., status _Observation
L) ~
M.P, Elevation _ 14-76 SAMPLER DEVELOPMENT
Drilling Staried 8/3/82 , Ended 8/3/82 Type
Orilter _POMestic Wells, Inc. Hammaer I
— Air/Mud Rotary )
Type Of Rig Fall
SAMP
Deatn LE StrtaChe. & SAMPLE DESCRIPTION
in 1t.] No Rac. Depth Blows 8 Gen. Desc.
= Sand Moist, brown, fine-medium sand;
~ well sorted; quartzose
- Moist, gray, poorly sorted gravel!
_ sand; cobbles of quartz and maf:
5 rock
] . Moist, gray boulders and cobbles 3
= a sand matrix
- Bedrock-dark gray meta-gabbro wit!
10 - Bedrock gneissic texture; thin layers of
_ quartz (white to pink) and greer
minerals (chlorite, epidate and
] amphibole)
157 7' - 50'; soft, black, rusty zomne
— 73" ~ 75'; pink quartz wvein
- 5" - 80'; rosy quartz vein - wate
20— bearing
25 .
30

REMARKS:




CONSULTING GROUND=-WATER GEOLOGISTS
ROUX ASSOCIATES INC WELL LOG
WELL DATA G-W READING
Project __WODUID Hole Diam, 13 =25'3 5 3/4"-44" | oate | oTw Mp_ [eEtevy
Client . Stauffer Chemical Company Finst Depth 44.0 8/83 | 8.89" 62.6
LL r .
Page 1 Oi___z c.l!ﬂﬂbiﬂll- 6.0 10/83 9.38 62-1
Dsis Prepared 10/1 82 By DeMartinis Casing Length 26,07 12/83 5.19" 66.3
Owner Stauffer Chemical Company e 1/841 6.25" 65.2
o7 = 2 Scrnf Setting
Well No. = Screen Slot & Type
Loc. _Roma Stone near I-93 Welt Status Observation -
M.2, Elevation _ 71.54" SAMPLER )
Drifting Started _8/47/82 , Ended 8/5/82 Type DEVELOPMENT
Driller Domestic Wells, Inc. H
- smmaer
Type Of Rig __Air/Mud Rotary Fall
SAMPLE
Depth SirtaChg. &
inIt,] No. | Rec., Cepth Bilows 8 Gen. Desec. SAMPLE DESCR.PT'QN
I Fill Moist, brown sandy fill with pebb
- and cobbles
- Moist, grayish-brown cobble and
— boulder £fill
5—1
_ Sand Moist-wet, brown, fine-medium san
K well sorted; scattered pebbles
] Till Moist, dark gray, poorly sorted
— mixture of grave (boulders,cobt
10 -] and pebbles) in a sandy matrix
_ Gravel clasts are exclusively of
quartz and meta-gabbro
15—
20—
— Bedrock Fractured bedrock-rusty quartz ir
_ fracture zones with abundant
epidote and plagioclase-water
- bearing at 26'
25+
30— Rock is grayish-green in color
REMARKS:




CONSULTING GROUND-WATER GEOLOGISTS

ROUX ASSOCIATES INC

WELL LOG

WELL __DATA G-W READING:
Project ___Woburn HoleDiam.13"'=25"3 5 3/4"-44" | oate | OTW MP_ {Elev.¥
Ciiemt __Stauffer Chemical Company Final Oepth _44.0'
Page 2 ot 2 — Casing Dlam, 6.0 -
Date Prnnarod}.gﬂ'isz By J. DeMartinis Casing Length 26'9
Ownar Sta_‘uffer Chemical Company Scr.l;! Seiting '
Well No, _OW = & - Screen Siot & Type
Loc. . _Roma Stone near 'I-93 Well Status Observation -
. ' 1 ——————
M.P. Elevation g}zjgz SAMPLER DEVELOPMENT
Orilling Started - __, Ended 8/5/82 Type
Driller DomF.:stic Wells, Inc. Hammer th.
Type Of Rig Air/Mud Rotary Fali
. SAMPLE
Cepth StrtaChg. &
in tt.] Mo. Rac. Depth Blows & Gen, Desc. SAMPLE DESCRIPTION
3 5- Zone of platey green minerals
5 — :
Zone of pink and white guartz
] Green meta-gabbro with thin quart
= veins
-

REMARKS.




CONSULTING GROUND-WATER GEOLOGISTS

ROUX ASSOCIATES INC

WELL

LOG

vob WELL DATA G-W READING!:
Project oburn Mols Dlam. _8.0" Date | DTW MP [Elev.w
Cliemt —Stanffer Chemjgal Company  |rinat Depth 225 8/83 |9.45'  Is8.6:
Page 1 0Or__1 Casing Dism. 4.0" 10/83]9.19' 58.8¢
Dale Praparsd 10/4/82 By S. Sucharski Casing Length 10,07 -12/83 8-52' 59, 5¢
Owner _Stauffer Chemical Cempany Scraen Selting 9.0'-49.0" 1/84 8.86" 59,2;
Well No. _ QW = O : Scraen 8iot & Type 010 PVC
Loc. ndustries Well Status Obzervation
M.P, Elevation 68, 08' sAMPLER -
Oritting Started_8/26/82 o 04 8727782 Tyoe DEVELOPMENT
briltey _ Domestic Wells, Lnc. ye 2 Hr. - Air/water
Hammer 1b.
Typs Of Rig __Air/Mud Rotary Fail
“{Depth SAMPLE StrtaCh
o ‘
in t1. | Na. | Rec. Septh PYPY— Gom Do, SAMPLE DESCRIPTION
™ Fill Brown, hard packed sand, fill
5 _| Peat Moist black silty peat
104
15— Sand Well sorted; coarse sand and gran
_ brown-wet
20— 33" - 37' - Cobble zone - Till
- 37' - 41' - Poorly sorted sand,
_ granules, and gravel
41" - Bedrock - dark green meta-
] gabbro
25+
30~

REMARKS!:




CONSULTING GROUND~WATER GECLOGISTS

ROUX ASSOCIATES INC

WELL LOG

WELL DATA G-W READING
Project __noburn Hole Diam. — 8.0 Date | DTW MNP  [Elev.y
Client _Stauffer Chemical Company Finsl Depth 52.0 8/83 8.12" 57.4
Page 10 2 Casing Dism. 4.0" 10/83] 8.58' 56.9
Oate Prepared 10/4/82 By _S. Sucharski Casing Langth 8.0" }12/83 £.28" 59.2
owner . Stauffer Chemical Company Screen Setting 5:0'_— 50.0’ 1/84 | 6.95" {58.5
Well No, __OW - 14 ' Screen Siot & Type _ - 010 PVC
Loe, . Near Chrome Lagoons Well Status Observation
M.P. Eievation __65.54" SAMPLER DEVELO
—nnrheh PMENT
Drilling Started 9 21/82 . Ended 9/22/82 Type
Oritlge _ DOmestic Well, Inc.
Hammer Ib.
Type O1 Rig _Air/Mud Rotary Eall 1 Hr. - Air/water
SAMPLE ;
Depth StriaChg. &
in ft.] No. | Rec. Depth Blows 8 Gen. Desc. SAMPLE DESCRIPTION
] Fill Poorly sorted sand and pebbles;
- purple in coleor changing to bri
- red with depth
- Poorly sorted, multi colored, cru
5 _| fill; sand, pebbles, cobbles,
bricks, glass
= Black peat
- Poorly sorted sand, cobbles, slag
— and cinder; multi-colored
10«
— Sand Multi-colored coarse sand and
15— granules; well sorted
20
2&“ L
30




CONSULTING GROUND -WATER GEOLOGISTS

ROUX ASSOCIATES INC

WELL LOG

WELL DATA G-~-W READ.!N_G_.
Projec! Woburn Hole Diam,__ 8.0" Date DTW MP  [Eiev.y
Client Stauffer Chemical Company Final Depth 52.0'
Page 2. O} i/ Casing Diam. 4.9
Oste Prepared 10/ 82 By S. Sucharski c.."" L.H"h 8- O'
Owner Stauffer Chemical Company Screen Satting 5.0 - 50.07
Wall No. oW - 14 - Screen Slot & Type .010 PVC
Ltoe. - Near Chrome lagoons Well Status Observation -
M.P, Elsvation 65.54' SAMPLER
Dritlling S1artea 3/21/82 , Ended 9/22/82 Type - DEVELOPMENT
oriller . Domestic Wells, Inc. Hammer_ 140 I'L_lb
Type Of Rig __Air/Mud Rotary Fail 30" .
Depth SAMPLE StriaCh
. Q-4
in ft.] No. | Rec. Dapth Blows 8 Gen. Desc. SAMPLE DESCRIPTION
35— Tiil Pooriy sorted gray; mixture of sa
- silt, pebbles and cobbles
_ Fractured | Fractured bedrock; dark green met
_ Bedrock gabbro :
40
45— Bedrock Bedrock; dark green meta-gabbro
50~
557 .
——

REMARKS:




s Y

ROUX ASSOCIATES INC

AR I L T iag I SR A BT [ = W RS L i

WELL LOG

WELL DATA G-W READINGS
Project Hobuin Hole Diam. 12. Date DTW MP  {Elev.W.
Chient _Stauffer Chemical Company Fins! Depth 28507 3/83 YL 50 66
P“._LOB/Z]/-BS S. Sucharski Casing Diam. $.00 10/83| 4.84 59.76
Date Prepared By Casing Length _8.5" 12/83] 4.26  $60.34
Owner _Stauffer Chemical Company Screen Setting 8.0' - 28.0' 1/84 442 60,18
Well No,QW=15 2 Screan Siot & Type _-010 P-V-.C.
Loc. Roma Stone - walt Status Observation
M.P. Elevation 6% .60 ' SAMPLER
Driliing Started 8/16/83 , Endad __.._..8[17[83_ Type — DEVELOPMENT
Oriter _D. L. Maher Hemmer o L hr. - Air/water
Type Of Rig _ Mud Rotary Fall "] 2 br. 20 min.- submers-ible
Depth SAMPLE StrtaChg. &
Lin 18.{ Wo- ] mee: Seoeh Tr— aacha. ¢ SAMPLE DESCRIPTION
= Fill Brown, sandy loam with small
- cobbles, asphalt, bricks
& . 5]
5 ——
~ Gray, pebbles and cobbles in a
- sand matrix
9.5
10 7] ledge boulder, gray-green meta-
- " gabbro with thin veins of
- calcite and quartz, at 10.0'
- rock turns lighter in color-—
13. 5 feldspar rich
15 Sand OQut of ledge-wet, browm, poorly
~ sorted sand and pebble gravel:
scattered cobbles; angular
= grains: immature in places-
= pea gravel 12.5'-better sorted;
- coarse sand and pebble gravel;
20 - loose cobbles
22.-5-- Till Cobbly zone-cobbles in a sandy
matrix
24.5}
257 Bedrock Metagabbro with dense, quartz
- veins
30
REMARKST




CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC

WELL LOG

Project _Woburn :

Client Stauffer Chemical Co.

Page 1 ot 1

Date Prepared 9/2/83 gy S. Sucharski
Stauffer Chemical Co.

Owner

Well No, O-16
Loc North of E.P.A. trailer

M.P. Elevation __07.29'

8/25/83

WELL DATA

Hole Diam. _8 .25

G~-W READINGS

Finat Dapth 38.0'

Casing Diam. 4.0"

Casing Length 16.75"

Screen SettingL2: 75 ~ 35 .75

Screen Siot & Type 010 P.V.C.
[ Welt Status

SAMPLER

Date DTW MP [Elev.W.T.
8/83 1 4.90' |62.39']
Toes | WA (B
1/84 4.22 63.07",
Observation
DEVELOPMENT ‘

Drilting Started 0/ 23783 gnyq 8/25/83 Pt 2poon _
Oriller D.L. Maher Hammer ib. | 45 min. - Air/Water
Type Of Rig _ALr Rotary FanRressed =~ | 1% hr. - Submersible
Depth SAMPLE StriaChg. & SAMPLE DESCRIPTION
in f1.} No. | Rac. Depth Blows & Gen. Dasc.
- Fill Brown sandy loam with pebbles and
— cobbles
8
— Sand Gravel; gray, fractured rock
- fragments and sand
12 - 1 1 ?
1 2 12' - 14 Pressed Boulder and cobble zone
— Gray, poorly-sorted, fine to coarse
_ sand with granules, and pebble
gravel (odoriferous)
20
2 2! 20 - 22! Pressed
P26 ]
_ Till Boulder and cobble zone
- Bedrock 34' metagabbro with dense,
_ quartz veins

REMARKS:




APPENDIX B

Test Pit Logs



P PR G

TEMPESF
CAVIPMENT

Cloudy

Golder Associates
FIELD TEST PIT LOG

ENGINFER _B. Illes . OPERATOR H. Jenzen

TESTPIT.E L

Kubota KHi70L

CONTRACTOR Cornerstone Construction batE _6/7/90

LOCATION

E 696,504

ELEVATION _109.5 ft. DATUM . MSL JPR3-6255,

r—!l

L.2p

~E

—ife W

——

|

/N O I A D N R R B

SAMPL

HIDES

N (ATl

SAMPLE

DESCRIPTIONS AND EXCAVATION NOTES TiME

DEPTH OF HOLE DEPTH TO W /L

1.5' Not encountered.

SPECIAL KOTES

Pl - encountered hides at 1.5' = test pit
backfilled immediately .,
Moved approximatelv 25°' to the eagt and

cexcavated PlA .




Golder Associates

FIELD TEST PIT LOG

TENPSS.F  WEATHER _Cloudy EXGINELR __R- Illes OPERMOR o B Jenzen TESTPHT _p1a
COUIPMENT Kubota KH170L CONTRACTOR _Cornerstone Copatruciion DATE _6/2/90
LOCATION B 554,769 . E 696,536 ELEVATION _109.6 £t DATUM MSL 10Bg3as25s.
W eg—— —
1T F 1 1 T Pt 17T U 1T 1T 11 I
0 H 10 18 ]
8 SAMPLES
- . No |37
B A / o8 A | 1-3.5
. 2 a0
—— 3 .5
‘ LT TR,
r L seDROCK
—
- 10
b— | §
= ]
i
_ F
L_z0 -
SAMPLE DESCRIPTIONS AND EXCAVATION NOYES T{ME DEPTH OF HOLE DEFTH TO W/L
e} _0=0,5' popsod] 4.5.° Not encountered.
| 2) 0.5-4' mod. yellowish brown becoming med. gray,
c—f SAND, little silc, rr. f. gravel,
few cobhles and boulders (£37) from
2.3 (su-sy  OVEROURDEN SPECIAL HOTES:
4-4.5'" Wearthered Bedrock
Difficult excavacting 3.5-4.5'.




PR P T

Golder Assoclates
FIELD TEST PIT LOG

TEMPLESE  WEATHER Pe Sunny ENGIKEER R. Illes QPERATOR . Jensen TEST PyT_E2
EQUIPMENT Kubota KH170L CONTRALTOR _Cornerstone Comstruction DATE _6/7/90
LOCATION N 554,822 E 696,583 ELEVATION _122.2 ft. DATUM __MSL " 108 823-6255.
) gl s—— : —— N ‘
I
(T 1717 T 1T 1 i+ 1 1 1T 1T 1T 1T '
] —— - 10 15 2L
1 — SAMPLES
f 1 4 05 [T PTH
- 2 1-3°
2
— -1
BEDROCK
b— §
—10
-
- |
i
— !
i
— { §
—20
SAMPLE DESCRIFTIONS AND EXCAVATION NOTES TIME DEPTH OF HOLE DEFTH TO W /1
1.0 Not encountered.
l) 0-.5 topsoil and rootmass
2} 0.5-3' mod. yellowish brown becoming olive
gray, c-f SAND, some clayey silt,
- f. v e <
TSH]  OVERBURDEN SPECIAL NOTES:
Jest it wag movegd ~50. Lo the wast from ..
3*' BEDROCK anticipated location due to bedrock outcropg,’




BT T

T

TEMPIO_F  WEATHIR B, Cloudy ENGINEER

CQUIPMENT
LOCATION

Golder Associates

FIELD TEST PIT LOG

—Kubote KHITOL COKTRACTOR
N 554,717 E 696,729 ELEVATION

R. I1lles

GPERATOR R, Jensen

Cornerstone Construction
LB

TESTPITR3
DATE 6/7/90

117.2 ft.

DATUM ,__HSL

1 0B883-6255,

-

L

——— E

S I D L S O I B
1%

hl:d

SAMPLE DESCRIPTIONS AND EXCAVATION NOTES

TIME

DEPTH OF HOLE

DEPTH T0 W /L

1.0'

¥ot encountered.

1) 0-1' dark yellowish brown, m-f SAND, some clayey

ailp, lirtle f, gravel, few cobbhles (<31}

(SM) few roots. OVEREURDEN

1.0 BEDROCK

SPECIAL NOTES:

Bedrock outcrops everywhere in the vicinity of P3.




R T

Golder Associates

FIELD TEST PIT LOG

TEMPLAEQZE WEATRIR _cloudy, Rain ENGINEER E. . Illcs OPERATOR B. Jensen TESTPIT R4
COUIPMENT Kubota KH170L CONTRALTOR Cornerstone Conigu_ction BATE £/7/90
LOCATION B 558,646 E 696,549 ELEYATION 102.7 Et. DATUM _MSL 108 Ba3-6255,
NE —aff— —_—_cy
ettt rrrrtrtrTrtrrTrirTr T
0 5 10 15
0 SAMPLES
B T X [T PIH
b A Q.5-1.8"
2 1.8'
faac
BEDROCK
— 5§
e
—10
oo | 5 £
|
L_z0
SAMFLE DESCRIPTIONS AND EXCAVATION NOTES TIME DEPTH OF ROLE OEPTH TO W /L
L) 0-.4' topgoil and roots 1.B' Nat encountered.
2) 9g.4-1.8' mod. vellowish brown to med. grav,
m-f SAND, somg clayey silt, tx, £. .
dravel, few cobbles (5%) gome
Lootnass (M) OVEROURDRM SPECIAL NOTES! —
1.8' BEDROCK :
Moved north ~25' and excavated P4a .




Golder Associates

FIELD TEST PIT LOG

TEMP.LEF WEATHER ___Rain ENGINEER R, Llles QPERATOR B. Jengep TEST PIT_R4A_
EQUIPMENT —_Kubqta KH170L CONTRACTOR Cornergtone Constructicn DATE _6/7/90
LOCATION N334,685 E 696,531 ELEVATION _L06. 2 £t DATUM MSL - 508 893-6755
NE _ ——— —>_ =y
Tt rrrTr T T T Ty T T T
0 5 10 15
— YUY
1 71 on X0 T OIFE
f— A 2.7=-4.0 '
F 23
-
- 3 40
g BEDROCK
r—.
10
 —
b 1§
—
— |
L3¢ J
SAMPLE DESCRIPTIONS AND EXCAVATION NOTES TIME DEPTH DF HOLE BEPTH T0 W /L
1) 0-.5' topsoil 4.0" Not encountered.
2} 0.3-2.3! mod. vellowish brown, o-f SAND,
some glavev pilL, tr. aravel, few |
cobbles (%) Some Zootmags (SM)
3) 2.3-4.0' olive gray, c-f SAND, little to SPECIAL NOTES!
some clavey silt, little gravel,
few cobbles and boulders (max ')
{SM) OVERBURDEN
4.0' - BEDROCK




camy g, e

Golder Assoclates

FIELD TEST PIT LOG

TEMPZO.F  WEATHIR __supny ENGINFER —R. Illes . OPERATOR H. Jensen TEST PITES
£QUIPMENT . Kubota KEL70L CONTRACTOR __Cornerstone Construction DATE _6L7/30
LOCATION N 55,384 E 635,841 ELEVATION 698 ft. DATUM __MSL ' 1083936255,
SH wf—— N —— NE
T T T T T T T T T Ty TTrT T
] 5 1w 15 Zﬁ.__.
—0 SAMPLES
h -2 T X0 | CEFIH
- o8
r—-
—$5
—
b 10
b 15
—20

SAMPLE DESCRIPTIGNS AND EXCAVATION NOTES

TIME

DEPTH OF HOLE

DEFTH T W /L

10 _rill -~ 50% bricks

0.8

9.3'

_50% black, c-f SAND and CLAYEY SILT,

| gome f. gravel (aM]

FILL

SPECIAL NOTES! fpeem Rt excavation terminated |

[ due to encounteripaof groundwater.




PR P Y

Golder Associates

FIELD TEST PIT LOG

TEMPIOE  WEATHER sunny ENGINFER _R. Illes OPERATOR . Jepzen TESTPiT RS
EQUIPMENT Kubota KH170L CONTRACTOR _Cornerstopne Construction DATE . B/7/90
LocaTioN N 534,266 E €95,833 ELEVATION _20.2 £t DATUM __MsL 108 B33=6255,
L —_SsE__
T 17T 7Tt 17T 17717 1T 17T T 17T 1T 17T 1T 1T 171771
1] 5 10 15
— SAMPL |
9 0.6' [ PIH !
- a1 o-3.3
! A3
-
— 5
p— !
- )
—10
L
-
b 15
i
-
20
SAMPLE OESCRIPTIONS AND EXCAVATION NOTES TIME DEPTH OF MOLE DEPTH 10 w /L
1) 0-1.3' mod, brown to dark gray, f. GRAVEL and 1.3 3
g-f SAND, gome clavey gilt, (GM)
gravel is cinder or gsh
FILL
SPECIAL WCTES:
Bulk sample {5 gal, bucket) taken |
Test pit terminated due to encountering |
of groundwater .




R TIRL I

Golder Assoclates

FIELD TEST PIT LOG

TEMP.ZOFE  WEATHER Sunpy ENGINEER _B. Illes ___ (OPERATOR H. Jenseq TEST M1 BT
EQUIPMENT —Kubota KH170L CONTRACTOR —Cornexstone Congtructlon . OATE _£6/2/90
L0CATION W 534, 314 E 695,733 CLEVATION L2707 £t. DATUN MAL 1 0Bgea-a2ss
i | —— b
T rrrrrr1rrr T T]
n : " " SAMPLE
]
r—0 N{ FIH
e Q-2 B!
- ‘ 28
L
e 5
L
v
r—-\ﬁ
- é
L |
g H
|
—20
SAMPLE DESCRIPTIONS AND EXCAVATION KOTES TIME DEPTH OF MWOLE DEPTH TO W /L
L) reddish brown, CLAYEX SILT, some £. sand, 1115 2.8 5 3
rootmass present throughout (ML to CL)
FILL
SPECIAL NOTES:
Bulk gample takep (5 gal, hucketl |
Test pit terminated due to sncountening
of g{gundwater.




Ce g, e e

Golder Associates

FIELD TEST PIT LOG

TEMP20.F  WEATHIR __Supov EXGINEER _R. llles OPERATOR 1. Jensen TEST PIT R
EQUIFPMENTY Kubota KH170L CONTRACTOR Cornerstone Construction BATE 5/7/90
LOCATION N 554,227 ¥ 695,735 ELEVATION __72.0 fr. DATUM 3L . 1088336255
i p— : Y. L
N NN D U A D D R U (N N N U N BN B B
U § 10 15 2
SAMPLES
=0 \ [T FIH
B 1 12 4 lo-g.2°
B L.0-2.3
o \ 2 Q_I 23 o <. 12.5-3.8°
—5
p~ 1 0
b
—
— 15 i
!
.20
SAMPLE DESCRIPTIONS AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W /L
1) 0-1.2) mod. orange pink, SILTY CLAY, trace f. sand, N L 2.3

(CL_te CH) FILL

{22 1.2-2,3" reddish brown to mod. orange pink CLAYEY g717,

little §. sand (ML to CL} FILL

SPECIAL NOTES:

=3.8, = someg silt
(GM) gravel is tinders or as

FILL Jest pit moved 0% ! I
was drilled in P8's original location. T3 was

relocaced as it5 plagned logcation was updar saier.

}—Iest pit terpinacsd due Lo sncountering of grounds ..

water.




[ P

Golder Associates

FIELD TEST PIT LOG

TEMPZS.F  WEATHER w_Swpav __  ENGINELR R. Iiles OPERATOR H. Jensen TEST PIT ES
EQUIPMENT Kubota KH170L CONTRACTOR Cornerstone Construction BATE _6/7/90
LOCATION W 552,675 % 696,002 ELEVATION __85.2 ft. DATUM . sk 108 a23=£255
—sp— —— K
vt Tt T T Tty T
b § 10 3] 2
ShMPLES
0 / T 45
- 1 e A lo.9-20
\; 2 2.0 B 2-2.5"
. N\ 3 25 2,5-3"
N s s p_buz
e E 4al=5.3"
— \ F_ls.3-72.0°
[ 4T
s AW p -
\ 7 7.0
f—10
—§
i
B i
— i
. J;
SAMPLE DESCRIFTIONS AND EXCAVATION MOTES TIME DEPTH OF HOLE DEFTH TO W /L
1) 0-0.9' topsail 7.0! 7.0!

little s4it, tT. gravel SP-SM) 3.4-1.7 ¢ lenge |

FILL

silp (Ep-amy

SPECIAL NOTES:

3) 2-2.5" black to dazk groy, f. SAND, litrle sile

{SP-5M) FILL Bulk gagple (§ gal, bucketl 0.9-2'

4) 2.5-3" brick-red brick and altered brick to & yellow/ Water at 7.0'
orange colar. FILL
Test pir rerminated due tag engountering of proundwater.
5) J=4,2" a o dusky re
- M - N
e e o LdgEle sl litcle . grgvel (SW-SM)
cinder/ash?  FIil

J) 3.3-7.0' same as 46; however, more vellowiesh opange,

rust. FILL




Golder Asscciates

FIELD TEST PIT LOG

TEMPZOF  WEATHER e SUDNY ENGINEER R Illes OPERATOR H

Jensen TESY PiTRLC

EQUIPMENT Kubota KH170L CONTRACTOR Corperstone Construction

DATE _B/7/%0

LOCATION N 552,400 E 696,032 ELEVATION 63.7 ft. DATUM MSL

1088236255,

—_—

IR N R

SAMPLES

[T EBIH
B _10-3
B _|3-5°

—20

SAMPLE DESCRIPTIONS AND EXCAVATION NOTES

TIME UEFTH OF WOLE

DEFTH TO W /L

1) 0-3" dusky red, c-f SAND, and SILT, some gravel

g

1

{SM) FILL

2) 3-5' mod. brown to dusky red to gark gray tg

SPECIAL NOTES:

Pipe and concrete casing from =4 o .

Bulk wample (S gal, bucket)0-3':

Tes i

V- T
due to existonce of large concrete slab
foundation.

Test pi

of grocundwater.




Golder Associates

FIELD TEST PIT LOG

TEMP_ 65 f  WEATHER ._Cloudy ENGINFER ___Ba Llles OPERATOR .t _lensep TESTPITELL
EQUIPMENT o Kubota XHIZOL CONTRACTOR Corneratong Snngtracriog BATE —66/90
LOCATION N 535,055 E 697,502 ELEVATION 0.8 Fr. DATUM _BSL . 100 A83e6255 .
1
K —l—— ——p— G
Tttty Tty 7T T T Tt Ty
0 5 10 1 21
SAMPLES
¢ ) AT T T
L \ ] i lp.sor
R 241
— 2 20
V r 4-5 RY
- /
- 2 L 10
IREAN ]
a \ ) / "
L
—10
b 15
-
L I
20 A
SAMPLE DESCRIPTIONS AND EXCAVATION XOTES TimME BEPTH OF HOLE DEPTH 10 W /L
13 _0-.5' Topspil 1500 c 8! 4,07
23 (52" dk vellowish orange w—f SAND
litrle gilt (SP-SM) OUTWASH SAND
3) 2-4' wmad, yellowish brown m-f SAND
litcle silt {SP=5M) OUTWASH SAND SPECIAL NDTES:
TES: Dj: :lminl:ld dlli Lo GDCDII""‘""'“S aof
4-5 8" 0 o= iroundveter .
some f. gravel tr. silt (SF) QUTWASH SAND




TEMP_E2F  WEATHER _Clowdy

Golder Associates
FIELD TEST PIT LOG

H. Jensen

ENGINEER B llles OPERATOR

EQUIPMENT . Kuhota KHIZOL

TESTPITELZ

CONTRACTOR —Cornacsione Conetzuciian

LOCATION N 555,056 E 6%7,909

OATE

l6{90

ELEVATION __73.2 Ft. DATUM HSL

J08E23-6253,

SAMPLES

Al [41']
A =4’
4=7°

8.0

20

SAMPLE DESCRIPTIONS AND EXCAVATION NOTES

TINE

DEPTH DOF HOLE

DEPTH TO W /L

Q-1

Topseil

B.0'

Not encountered.

silt

i d

£

gravsl [SP-SM)

DUTWASH SAND

) _4-8' elive to med. gray c—f SAND,

oecasional cobble & boulder { 5-10%)

SPECIAL NOTES:

(SM) TILL?

Difficult sxcavacing from S-B'.




R e T

Golder Associates

FIELD TEST PIT

TEMPE2F  WEATRER . _Cloudy ENGINEER E. 111

LOG

£5 QPERATOR L. Jenasn. TESTPITRID

EQUIPMENT Kehoke KH170L CONTRACTOR ———Soznaratone Conaliuclion = DATE _6/5/90

LOCATION N 554,373 E 697,246 ELEVATION _Z2.5. k¢

DATUM o MSL. 108823-6255,

T

e

iy

SAMPLE DESCRIPTIONS AND EXCAVATION NOTES

TIME DEPTH OF HOLE BEFTH 10 W /L

=2 gh brown, m=f SAND,

1530 il rid

1jttle silt, tr f. gravel {SP-SM}

OUIWASH SARD

SPECIAL NOYES:

Bulk sagple taken (3 gal Ducket)

——Teal pit tecpinated 414 50 RROOUGLEXinE. 0L PYCUNIUALAT ..
|
|
|
|
|
]




Golder Assoclates

FIELD TEST PIT LOG

TEMPES R WEATHER _Cloudy ENGINFER —Bullles GPERATOR Mo lenses TEST PMIT Rla
EQUIPMENT _Xubora KH 1701 CONTRACTOR —_Coznerstone Camstruction - OATE _5.6/90
LOCATION _1_554,70L E 697,906 CLEVATHON _ZloZ FEC. DATUM MiL 1008936255
N —— . s o |
bbby
0 § 10 15 2
— 0 SAMPLES
.Y 5PIH
b— D=3, B"
3.8=67
—
! Ae
2

— 1t

e 15 i

F—

—10

SAMPLE DESCAIPTIONS AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W /L
 0-3,5' dk, vellowish orange, f. SAND, 6.0" XNot_encounterd

dittle =a4lt, tr, gravel, occasional

cobbles and boulders {SP-SM) DUTWASH SAKD

21 3.B-§.0' Yeatbered bedrock -~ possible £4127

507 cobbles

30% boulders

SPECIAL KOTES:

20T broken rock & soil

test pit,

Rocl oynt !

Eg_ccavated 1o ' 4o Araps.,

Bulk sample zakes (S.gal buckat)y at 3,80,




Golder Agsociates
FIELD TEST PIT LOG

TEMPESF  WEATHER __E. Cloudy ENGINFER —B._illes CPERATOR il Jdensen . TESTPIT_PLS
EQUIPMENT Kubota KH 370L CONTRACTOR Coxpergione Construction Z DATE __6/6/30
LOCATION N 354,195 E_657,659 ELEVATION £9.3 It DATUM HSL 10D B23-6255
E —— ' """"""."’.._.""_,._
T rrrrtr 1 vt rTr
0 § 10 15 n
— 0 SAMPL
N (37|
p— A 0-61
40
- ¥
— 5
[ \J L

f——

)

SAMPLE DESCRIPTIONS AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTR TO w /L

1l [f' mod, to dik, veligwish brown 1115 &' 4,57

m-f SAND, little pilt tr., f. gravel,
occasional cobble (SP-SM) :
QUTWASH SAND )

SPECIAL NOTES:
Bulk somple (5 gal,  bugker) taken .,

*Waited | hour and measures watsr Javel at Aost
However, Beepage . nated at 4.0% :
|

[ Test pit terpinared due to encountering of prounduater. |

|
J




R P A

Golder Assoclates

FIELD TEST PIT LOG

TEMP.BSE  WEATHER P, Suony ENGINEER B. Illes
CAUIPMENT Xubota Ki 170T CONTRACTOR
LOSATION N 554,093 E 698,148 ELEVATION 73,9 £t. DATUN M5L -

OPERATOR —Hodensen. oo TISTPITRIS
* Cornerstone Construction DATE 6/6/90

108 B93=6255

=y
=
—
=
=1

SANPLE
0 ¥ 37

e A 0-3.5'

1
~
|

—10

SAMPLE DESCRIPTIONS AND EXCAVATION NOTES Tkt BEPTH OF MHOLE DEPTH TO W /L

7.0’ Not encountered |

) _0-3,5" polive grav, c~f SAND and e-f

cobbles (5%} (5P-5M) FILL ()

) _3.,5-7,8' weathered bedrock or rockfill
507 cobbles

257 houlders
258 - as described in samnle #1

SPECIAL NMOTES:

L33 . 7.0 Backe:r refusal = bedroek ~— (7)




Golder Assoclates

FIELD TEST PIT LOG

YEMP_GSF  WEATHER Slaudy ENGINEER i Ba Llles . OPERATOR H._lengen TESTPITRIZ
EQUIPMENT Kubota EH 1701 CONTRACTOR __Cornerstone CongtruCLi0 e DATE __6/6/QC
LOCATIOK B 953, 726 E 697,446 ELEVATION o Zbnd 5. DATUM MSL_ 108 Ba3-a2ss
17 71t 17 17T 17T 17T 17T 7T 17 1717 1T 1717 T 1
0 H H 13 i
SANMPL
—0 K0 3T
| A 0-3'
hva 3
1 34
—§
10
15 ;
—
— |
i
e
—20
SAMPLE DESCRIPTIONS AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTR TG w /L
1) 0-3.4' weathered bedrock or rockfill 1150 9.4 2.3 :
507 cobhles ;
25% houlders !
25% olive grav, ¢-f GRAVEL and :
cef SAND, Jdttle silt SPECIAL NOTES:
‘ (GP=CM TO Sp=-SM}
Bucket pefusa]l at 3.4 Soil wet at ).3%, |
|
)




Golder Associates

FIELD TEST PIT LOG

TEMPLASE  WEATHER Sunpy ENGINEER _B. Illea __ OPERATOR H. Jengsen TESTPIT I8
COUIPMENT Eubota XE 1071, CONTRACTOR Cornexstons Constpyetion DATE £/6/90
LOLATION N 553,970 E £97,30% ELEYATION 72.5 ft DATUM MSL 1088936255
SE  —.—— ' —_—
T rrrTt T TPt T T
¢ § 10 [H nS ;
AMPLE
’—0 N EPIH
- A |oo2.ar
-
- ' 28
— 5
11
p—15
o
—1210
SAMPLE DESCRIPTIONS AND EXCAVATION NOTES TIME DEFTH OF HOLE DEPTH TO W /L
|-l olive grav, ¢-f SAND some £, pravel 0910 2.8 Not_encountered
1 - -SM 2comin)

poist at 1.4', occasional yellowish brown

astaiping Q- 5'. FILL {?)

SPECIAL NOTES:
Hit hucker refussy atr 2.A', Moved 20' to the norih &

pxcavated PLEA.




Golder Assoclates

FIELD TEST PIT LOG

TEMP.asf  WEATHEIR B Sunny ENGINFER B Illes ______ OPERATON

H,__J2nsen

TESTPITE-18s

CONERACTOR Cornerstone Const
ELEVATION DATUM

EQUIPMENT —xuboca KHIZOL
LOCATION N 554,004

E 697,856 72.5 fr. MSL -

DATE __6/6/90

[ 0B893-6255

g 1"

e rrrrrr T rr Tt

|

Il
2

3

B

20

SAMPLD DESCRIPTIONS AKD EXCAYATION NOYES TIME DEPTH OF HWOLE

DEPTH TO W /L

= U -f SAND 093¢ 2.0

2B

some clayey silr {sM}  FILL {?)

211 J=7 0" oldye srav

a=f SAND, some
o gravel, Jittle gilt, fey

cobbler 30-157) (sP-8M) _FILL (7)

SPECIAL NOYES:

3 7.0-A.0" olive grav Semple. moist to wet at 7',

oot GRAVEL. Eome.c=f

U}9;

{CH=GM) FILL {?)

Test pit terminazed due £o scpcpuatering of grol Ddiﬂtﬂ;'




PR

Golder Assoclates

FIELD TEST PIT LOG

TEMPso0.f  WEATHER —Suony ENGINEER B, Illes OPEAATOR Hodspgen TESTPITELS
EQUIPMENT Rupots KB 1701 CONTRACTOR _Coxnerstone Copstruction — DATE _6/6/90
LOCATION _ N 553,760 E 698,119 ELEVATION __73.9 fc. DATUM o i, l0Mg3-fiass
-__5_-‘— i X
e T rryrrrTorrrrTrT
0 § 1 15 2
— SAMPLES
'] IPIH
— A D-2'
- 1 2.0
—_—
rs
23 e
e 18
—- 10
-
b | §
L2
SAMPLE DESCRIPTIONS AND EXCAVATION NOTES TIME DEPTH OF WDLE BEFTH TO W /L
bedd—alive gray, oof SAND. zome f. gravel 08335 5 7.5
Lirtle gils [SP=5MY F1LL
2 . rack £111 or weathered badrock
2]
10T as described in Sample # 1 SPECIAL NOTES:
Samples.moder to wer from J=37 51
ek e8C 0t Cerminated dug Lo enQONALELi0Z-0f 2Taundiales.




APPENDIX C

Field Change Documentation Forms



FIELD CHANGE DOCUMENTATION

TE: t/2/40 FIELD CHANGE #;
PERSON REQUESTING CHANGE: (7. Z//zs
COMPANY/TITLE: Galdee Ao o Jes

HANGE: A M \peadinns of So
w L P, (Taske s-4\
REASON FOR FIELD CHANGE:
et gbviape ane wobed o Mee pon o M

[f-‘_Lt«/L\‘\ A 3 ( < o\

ACKNOWLEDGEMENT
ISRT; _ C.BEANE

DEP' -

WORK PLAN ADDENDUM REQUIRED (Y/N):

ADDENDUM SUBMITTED TO ISRT (Y/N);

ND D TO P P(Y



FIELD CHANGE DOCUMENTATION

z/a FIELD CHANGE #;
PERSON REQUESTING CHANGE: /2. Zllir s
COMPANY/TITLE: G Nder  Pssocides
FIELD CHANGE:

ypAog 2 PuL d Fie {au"u" I;:"{:'i‘(’ '}/{-\r‘ Fn;ma

! :-»uf-E(a- (T;’(,')k S’L(>

REASON FOR FIELD CHANGE:

_LA['{f’Cf. (< A_J.-yl)— N A A "(‘c LA L L
{',;J( (ﬁC —}’Q»-( S\:"Cn-‘u:(d C\*‘\"({

T

ACKNOWILEDGEMENT
ISRT: C. Devuive

E DEP:

WORK PLAN ADDENDUM REQUIRED (Y/N):

ADDENDUM SUBMITTED TO ISRT (Y/N):
ADDENDUM SUBMITTED TO NUS/USEPA/MDEP (Y/N);




FIELD CHANGE DOCUMENTATION

DATE: 5/2/20 FIELD CHANGE #:

PERSON REQUESTING CHANGE: /<. T (le ¢

COMPANY/TITLE: (o s \er Arsoc

FIELD CHANGE: move sp2 4 e <, A 36
f)[: ‘{)r"',--'\_)(.).r’ﬂ._n“f:;)f ?((—;1|/l"‘f = (7;1-5k 5'(‘(5

REASON FOR FIELD CHANGE:

Vele (e ded bdncens 2 eoolds f wer o

Q—\c’l\" F:lft—"s '\'\‘Pbt '[\'3\\3:

L~

o/

WORK PLAN ADDENDUM REQUIRED (Y/N):

ADDENDUM SUBMITTED TO ISRT (Y/N):
ADDENDUM SUBMITTED TO NUS/USEPA/MDEP (Y/N).




LD GED NTATION

PERSONREQUESTINGCHANGE: _ £, Z=/fee

COMPANY/TITLE: 5 & / ﬂ, rr f4 -y f"J [

FIELDCHANGE: wrove Sp= wasYT ‘o MMe ooc, by,
pf  O0RS 4 s, (7a5£ 5"7\

REASON FOR FIELD CHANGE:
Gf.‘)rm\t nw— T-\: \Nagosns Yy "-De ._:3* '\-f\»-?

~
3

<Jf';:¢'~ci’ vl-\) S’D‘T-: o @(‘ﬁt&)r) lt'(.}-\-a"‘-)

ACKNOWLEDGEMENT
ISRT: C . DEN M

m&@mmﬂ%
RK PLAN AD D (Y: |
ADDENDUM SUBMITTED TOQ ISRT (Y/N):

ADDENDUM SUBMITTED TO NUS/USEPA/MDEP (Y/N):




APPENDIX D

Laboratory Test Results



Grain Size Distribution



OZ—"wwnrI

100

20

80

70

50

50

40

30

20

10

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

-
T

e 3 1.3".73V373" 4 10

20 40 60100200

N

N

S

LN

\

\

{
\
!

AN

100 10 1.0 0.1 0.01 001
Grain size in Millimeters
~ . coarse| fine | ¢ | med | fine " T
COBBLES | GRAVEL - _SAND- - - - SILT - | CLAY..
{SAMPLEID | w% | LWL [ PL] PI Other DESCRIPTION _
S-1 41| NP NP| NP Pale yellowish orange
T-1 /,./ 4m-f S):_VJ_\mN_D_,Iittlefgravel.
P little silt (SP-SM)
Sample Type: Do Date Tested:  08/03/90
ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers




100

90

80

70

60

S50

40

HhZ - nunx>»roTo

30

20

10

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

6" 3" 1.5".757375" 4
—

10

20 40 60100200

=t

[3\5\

N

N

\

R

A

AN

L

N

100 0 1.0 0.1 0.01 0.001
Grain size in Millimeters

coarse | fine | ¢ | med |  fine | -
COBBLES: | GRAVEL | '~ - SAND e ST CLAY .
SAMPLEID | W% | 1L | PL] PI | Other .|. DESCRIPTION
S-1 927 NP NP| NP Moderate reddish brown
I-3 i_f SAND and SILT,

" |little f gravel (SM-ML)
Sample Type: DO Date Tested: 08!@6!90

7

ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6265.12 - .. Consulting Engineers




HZ—"wwr T

100

90

80

70

60

30

40

30

20

10

B B B B B B [} i [ 1 A [ |
PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
5]” 3"" 1.‘5".73'.'37'5" 4- 10 20 4.0 6101 CI)OZ{?O
100 10 1.0 0.1 0.01 0.001
Grain size in Millimeters
. fooarse| fine | c | med | fine | T B
COBBLES | GRAVEL | = SAND ST 7 | CLAY -
' SAMPLE 1D W | LL [ PL] PI Other | DESCRIPTION. = . ~
s-3 256 NP NP[ NP Grayish red m-f SAND (SP)
T-3
Sample Type: DO Date Tested: 08/03/90
ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers




hZz—nuwrXr» T

100

90

80

70

60

50

40

30

20

10

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

Gr e

1.5".757375" 4

10

20 40 60100200

-

<

N

AN

‘rs\s

100 10 1.0 0.1 0.01 0.001
Grain size in Millimeters

coarse | fine | ¢ | med | fine R
COBBLE§‘_;:‘_.____:____QRAVE_L ] SAND _ “SILT CLAY .
SAMPLE ID W% | LL | PL| PI | Other | DESCRIPTION '
S-1 24.0 NP NP| NP Moderate brown
T-4 _ m-f SAND,some siit,

some f gravel (SM)

Sample Type: DO Date Tested:  08/03/90
ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers




OZ—W®n>DT

100

90

80

70

60

50

40

30

20

10

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES
20 40 60100200

vl
¥

6” 3::
Il
T

1.57.737375" 4 10

A

i — 1
T T

N

h\

N

A\

AN

-

100 10 1.0 0.1 0.01 .001

Grain size in Millimeters
. Jooarse] fine ¢ | med | fine | - oo ]
COBBLES - | - GRAVEL ' ;SAND.T o SILT “LCLAY
SAMPLEID | wee [ L T PL P Other DESCRIPTION L
5-2 275 NP NP| NP Gray/Black/Pale yellow/orange
T-4 B | c-f SAND,some f gravel,

some silt (SM)

Sample Type: Do Date Tested: 08/02/90
ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers




OZ2-"wnwwn>T

100

90

80

70

60

S0

40

30

20

10

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

6" 3" 1.5.75%375" 4 10 20 40 60100200
} Bl “‘15..5_5\-5\ f —t— '
"E!\
\\Ehﬁu‘uﬁ
100 10 1.0 0.1 0.01 0.001
Grain size in Millimeters
" " |coarse | fine | ¢ | med | fine | B
COBBLES *| GRAVEL . | ~___ BAND o SILT . P CLAY
| SAMPLEID | wee | 1L | PL| PI_ T Other | DESCRIPTION
S-3 200 NP NP| NP Grayish brown
T-4 m-f SAND trace silt,
trace f gravell (SP)

Sample Type: DO Date Tested: 08/03/90
ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers




2" 0nwwnr T

100

=le)

80

70

50

30

40

30

20

10

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

6" 3 1.5".757375" 4 10 20 40 60100200
"i\‘
E\E\\n
100 10 1.0 0.1 0.01 = 0.001
Grain size in Millimeters

" Jeocarse] fine | ¢ .| wmed | fine | - - 1

COBBI,E_S“;; . GRAVEL . . SAND - - .. - = 8SILT | CLAY -
SAMPLEID. | W% | LL - PL Pl . Other . | DESCRIPTION
S-4 9.5 NP NP| NP Medium dark gray
SD-1 f GRAVEL and c-f SAND,
little silt (GW-GM)

Sample Type: DO Date Tested:  08/03/90
ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers




PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

67 37 1.5.75“375" 4 10 20 40 60100200
100 bt - - e

) ’ﬁ'ﬁ\s\

\
20 }\

% \J
70

’ \

. A

) \

HOZ"0wnw>r T

30

0 \

; \

100 10 1.0 0.1 0.01 0.001
Grain size in Millimeters
" |coarse| fine { ¢ | med. | fine J- oo o o b
|COBBLES - | GRAVEL. - S0 U SAND e 1 st SILT - L CLAY
'SAMPLE ID Wip LL PL | Pl Other- | DESCRIPTION
5-2 87| NP NP| NP Pale yellowish orange
SD-2 m-f SAND,some silt,
trace f gravel (SM)
Sample Type: DO Date Tested: 08/03/90

ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers



OZ—OwO>T

100

a0

80

70

=18

S0

40

30

20

10

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

B” 3" 1.57.75"375" 4 10 20 40 650100200
X
“\\K
‘E-\_E\G\E
100 10 1.0 0.1 0.01 0.001
Grain size in Millimeters
7 Jcoarse] fine | ¢ | med | fine | 7 '
COBBLES .| GRAVEL SAND . SILT CLAY
SAMPLEID | wa | L. PL| PI _Other DESCRIPTION _
5-3 11.6] NP NP; NP Medium gray
sD-2 c—f SAND,some silt,
little ¢ gravel (SM)
Sample Type: DO Date Tested:  08/03/90
ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers




OZ—VW®Nn>D

100

a0

a0

70O

60

5C

40

30

20

10

] [ ] [ ] A B 2 B ]
PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
6 37 1.5".757375” 4 10 20 4060100200
iy
E\‘B\B\B\
ﬂ\‘_\
}\H
10 i.0 0.1 0.01 0.001
Grain size in Millimeters
N fine | ¢ med | fine | T
COBBLES GRAVEL 7  .- SAND - - SILT:. | CLAY:
SAMPLE ID L PL . Pl 1. Other DESCRIPTION -~ -
P-8 NP NP| NP Multicolored slag
2.5'-3.8 ¢-f GRAVEL, some c~f sand,
some silt (GM)
Sample Type: BULK Date Tested:  08/03/90
ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers
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100

90

86

70

60

30

40

30

20

10

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

6" 3”7 1.5.757375" 4 10 20 40 60100200
L T T wxl T T T T T
\a\\t\
\L\thg
100 10 1.0 0.1 0.01 0.007
Grain size in Millimeters
. Jcoarse| fine | ¢ | wmed [ fine |- . o 4t
COBBLES GRAVEL - SAND: . s W SILT o | CLAYY
SAMPLEID | W% | LL _PL] Pl | Other DESCRIPTION = -
P-10 24.3 NP NP| NP Gs=3.63 {Purple
0.0-3.00 c~f SAND and SILT,
some f gravel (SM)
Sample Type: BULK Date Tested:  08/06/90
ISRT.WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers




MHZ=-wn>» T

100

20

80

70

60

30

40

30

20

10

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES

6 3

T

1.3.730375" 4 1

o

20 40 60100200

AN

=

I,

<

\E\E\B\E

100 10 1.0 o1 0.01 0.001

Grain size in Millimeters
. " |coarse | fine | c | med |- fine |~ - oo oo T
COBBLES - | - .GRAVEL. . o SA?_\ID T -SIETe L CLAY
SAMPLE ID. wee | LL | PL P Other | DESCRIPTION
P-12 70| NP NP] NP Mod. yellowish brown/med. gray
4.0-7.0° m-f SAND,some silt,
some c-f gravel (SM)

Sample Type: BULK Date Tested: 08/03/30
ISRT/WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers




PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

B 3 1.5°.75"375" 4 10 20 40 60100200
100 e ————+ ' = —t—

. AN

. BN

% ‘\
70

. \

y \

OZ— 00>
u
a
A

. \

20
10 \ﬂ-ﬁ‘\mﬂ
0 100 10 1.0 0.1 0.01 0.001
Grain size in Millimeters
.. Jcoarse | fine c | med | fine | - - N
COBBLES . | - @_BAVEL ' - SAND B ST - CLAY
SAMPLE ID W% LL PL PI Other | DESCRIPTION
P-13 10.6 NP NP| NP Gs=2.61 {Tan
0.0-7.0° m~f SAND,some silt,
little f gravel (SM)

Sample Type: BULK Date Tested: 08/22/90

ISRT.WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers
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100

[0

80

70

518

50

40

30

20

10

] ] & a | B [ | i | [ | [ | |
PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
67 3" 1.57.751375" 4 10 20 40 60100200
S e Mo L\I;'\Sk; } 4
N
No
00 i0 10 0.1 0.01 0.001
Grain size in Millimeters
i coarse| fnre | ¢ | med |- fine | . . | L
COBBLES . | GRAVEL.. |. ~ SAND: - | 7 o SILT.... . | CLAY
SAMPLEID | wee | L. | PL Pl - | Other | DESCRIPTION
P-14 7.9 NP NP{ NP Gs=2.5t |Brown
0.0-3.8' m-f SAND ,some silt,
little f gravel (SM)
Sample Type: BULK Date Tested:  09/06/90
ISRT.WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers




PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES
6" 37 1.5".737373" 4 10 20 40 50100200

I | oray W |

106G

“"’é\é\ '

40 12N

. : AN

% x
70

P \
A 50
s \
S 50
| \
N 40 \
G 30 ‘\
20
10
o 100 10 1.0 01 0.01 0.001
Grain size in Millimeters
o . Jcoarse [ fine [ ¢ | med | fine 1~
COBBLES | GRAVEL e SAND -~ | - S0 SIRT o ) CRAY
SAMPLEID .. | W9 | LL PL Pi_ | Other | DESCRIPTION . '
P-15 14.3 NP NP| NP Gs=2.63 |[Tan
0.0-6.0° m-f SAND,some silt,
trace f gravel (SM)
Sample Type: BULK Date Tested: 08/28/90

ISRT.WOBURN/MA GOLDER ASSOCIATES INC.
893-6255.12 Consulting Engineers



Modified Proctor Moisture/Density



MOISTURE/DRY DENSITY CURVE
ASTM D-1557

145

140 ' \
135 \

130

< 00

/""'-\ \ J~LINE OF SATURATION

125 N

120 \ \
(pch) 115 \
\\

110 Ny \

<—--—-—wZ2mo
AN
/
//<

A

105

6% 10% 147 18% 22% 26% 30% 34%
MOISTURE CONTENT
SAMPLE IDENTITY Wn% WL WP P DESCRIPTION
F-10 24.3%| NP NP NP Purple ¢c—-f SAND and
0.0'-3.0° SILT,some f gravel (SM)
Gs=3.63

MAXIMUM DRY DENSITY (pcf) 127.0

OPTIMUM MOISTURE (%) 15.0%
SAMPLE TYPE Bulk T DATE TESTED 8/06/90
ISRT/WOBURN/MA GOLDER ASSOCIATES,INC

893-6255.12 Consulting Engineers



MOISTURE/DRY DENSITY CURVE
ASTM D-1557

135

140 ™
N
N

130 NN

LINE|OF shTURkTION

- 10O

s
125 \\ \\\ <
D \
E 120 Vﬁ \ \\\\
S 1 > \ N \
T g
Y AN \Qo \\
(pcf) 1o \% {\ ~
105 \‘\\
100
4% B 8% 10% 12% 14% 16% 18%
MOISTURE CONTENT
SAMPLE IDENTITY Wn% WL WP IP DESCRIPTION
P-13 10.6%| NP NP NP Tan m—f SAND . some
0.0'-7.0' silt little f gravel (SM)
Gs=2.61
MAXIMUM DRY DENSITY (pcf) 120.3
OPTIMUM MOISTURE (%) 8.0%
SAMPLE TYPE Bulk l DATE TESTED 8/16/90
ISRT/WOBURN/MA GOLDER ASSOCIATES,INC

893-6255.12 Consulting Engineers



MOISTURE/DRY DENSITY CURVE

ASTM D-1557
145 \
140 \\
\\
135
5 N\
R
y 130
\ |_—ILINE|OF SKTURATION
D
E 125
N /‘1\
S 120 / AN
I / N\ \
T
Y 15 / \\
(pof) / \\
e AL
105
4% 6% 8% 10% 12% 14% 16% 18%
MOISTURE CONTENT
SAMPLE IDENTITY wn% WL WP P DESCRIPTION
P-14 7.9%| NP NP NP Brown m-f SAND ,some
0.0'-3.8' siftlittle f grave! (SM)
Gs=2.51
MAXIMUM DRY DENSITY (pcf) 123.4
OPTIMUM MOISTURE (%) 8.7%
SAMPLE TYPE Bulk | DATE TESTED 7/23f90
ISRT/WOBURN/MA GOLDER ASSOCIATES,INC

893-6255.12 Consulting Engineers



MOISTURE/DRY DENSITY CURVE

ASTM D-1557
135 \
130
125 N
D |~} LINE| OF SATURRATION
R
y 120
—— \
E i // \ \
. _ \ \
S 110 \\ \
|
! N
Y \
105
(pcf) Yo,
A
100 ‘\
95 \
0% 4% 8% 12% 16% 20% 24% 28%
MOISTURE CONTENT
SAMPLE IDENTITY Wnto WL WP IP DESCRIPTION
P-15 14.3%| NP NP NP Tan m~f SAND ,some
0.0'-6.0' silt,trace f gravel (SM)
Gs=2.63
MAXIMUM DRY DENSITY (pcf) 117.2
OPTIMUM MOISTURE (%6) 11.5%
SAMPLE TYPE Bulk ] DATE TESTED 7M1 8/90
ISRT/WOBURN/MA GOLDER ASSOCIATES,INC

893-6255.12 Consulting Engineers




Shear Strength



(Thousands)

(Mhousands)

TRIAXIAL COMPRESSION STRENGTH TEST
CONSOLIDATED/UNDRAINED WITH PORE PRESSURE MEASUREMENT
P-13,Bulk

TOTAL STRESS MOHR'S STRENGTH CIRCLES (in psf)

15.0
14.0
13.0 =
12.Q =
11.0
10.0 —
2.0 I~
8.0 -
7.0 [~
6.0 -~
5.0 |
4.0
3.0 [~
2.0 —
1.0 -

1 f

Q.0

12

18 20 24 28
(Thousands)

EFFECTIVE STRESS MOHR'S STRENGTH CIRCLES (in psf)

15.0
140 —
13.0 -
12.9 —
11.0
10.0
2.0 |-
8.0
7.0 I~
6.0
5.0
%+ .0 -
20 -
2.0
1.0 p-

Qg’:’ 36.7°

0.0 L 1

1& 20 24 28
(Thousands)

Consolidation
Pressure

Initial
Moisture

initial Moist
Density

(psi)

(%)

(pcf)

3

10.9

127.0

6

10.5

127.0

9

11.1

126.3

ISRT/WOBURN/MA
893-6255

GOLDER ASSOCIATES INC.
MT. LAUREL, N.J.




(Thousands)

(Mousands)

TRIAXIAL COMPRESSION STRENGTH TEST
CONSOLIDATED/UNDRAINED WITH PORE PRESSURE MEASUREMENT
P-14,BULK

TOTAL STRESS MOHR'S STRENGTH CIRCLES (in psf)

12.0
11.0 =
10.0 -
9.0 [~
8.0 -
7.0
6.0 -
5.0 -
4.0 —
3.0 —

2.0

1.0 —

Q.0

12

{(Thousands)

EFFECTIVE STRESS MOHR’S STRENGTH CIRCLES (in psf)

15.0
14,0 -
13.0 —
12.0 —
1.9 —
10.0
5.0 -~
a.o
7.9 —~
6.0 —
5.0 —
4.0
x0
2.0 —

1.4

7= 355"

Q.0

12

18

20 24 =8

(Thausands)

Consolidation
Pressure

Initial
Moisture

Initial Moist
Density

(psi)

(%)

(pcf)

3

11.3

130.4

6

11.0

130.5

9

11.5

130.5

ISRT/WOBURN/MA
893-6255

GOLDER ASSOCIATES INC.
MT. LAUREL, N.J.




(Thousands)

(Thousands)

15.0
14.0
13.0
12.0
11.0
10.0
2.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
Q.0

185.0
14.0
13.Q
12.0
11.0
1a.0

9.0

B.0
*.0

&.0
5.0
-_0
3.0
2.0
1.0
0.0

TRIAXIAL COMPRESSION STRENGTH TEST
CONSOLIDATED/UNDRAINED WITH PORE PRESSURE MEASUREMENT
P-15,BULK

TOTAL STRESS MOHR'S STRENGTH CIRCLES (in psf)

-
o} 4 5] 12 16 20 24 25 l
(Thousands)
EFFECTIVE STRESS MOHR’S STRENGTH CIRCLES (in psf)
- o
N Z35.¢
i
(=) l ;- [ &Il I ‘IIZ I 1IG l S.’IO I 2|4- . zlﬂ I
(Thousards)
Consolidation initial Initial Moist
Pressure Moisture Deansity
(psi) (%) (pef)
3 13.8 126.0
L6 13.8 126.7
9 N 13.9 127.1
o]
ISRT/WOBURN/MA J GOLDER ASSOCIATES INC.

893-6255 MT. LAUREL, N.J.




Consolidation



CONSOLIDATION TEST

FIGURE

PROJECT ISRT/Woburn/MA
8ORING NoO, P13 SAMPLE NO. pEPTH__0-7 feet ELEV. /2.5 = 65.5 (MSL)
DESCRIPTION
INITIAL - SPECIFIC
SAMPLE HEIGHT __(,748 _  IN. SAMPLE AREA__%4-897  sa N GRAVITY 2.61
INITIAL INITIAL NITIAL
MOISTURE CONTENT _14.0 % BuLKk DeNsTy 12896 FCF DRY DENsITY _L16.72 . PCF
INITIAL INITIAL FINAL ¥
VOID RATIO 0.44 SATURATION ___75.0 % SATURATION__100.0 %
ATTERBERG LIMITS: L, NP % I40° % Pe NE %
REMARKS:
Y 1Y o SR R B ENE I
€o
42 111l -
L\K
o =
%
x .40
9 N
g
jh.‘\
X
.38 T AN
A}
A
AY
-
.36
3443 0S | s io %0 100
PRESSURE =~ KSF
Scale _AS SHOWN -~ . prawn__RT
Golder Associates Checked RIL

Date_08/18/890
Job No,_ B893-6255

Raviewedic_l}_____




CONSOLIDATION TEST

FIGURE

Date_09/18/90

Job No.__ 893-6255

Golder Associates

Checkeg_RJI
Reviewed_ PCR

PROJECT ISRT /Woburn/MA
BORING NO.__ 1% SAMPLE NO. DEPTH__0-3.8 feet _ ELEv. J1:2-67.4 (MSL)
DESCRIPTION
INITIAL SPECIFIC
SAMPLE HEIGHT ___(.749 IN. SAMPLE AREA__4:901  sq v GRAVITY 2.51
INITIAL . INITIAL WNITIAL
MOISTURE CONTENT _ 11-52 o eyLk DENsITY_127.81  FcF ORY DENsiTy__ 114.80 per
INITIAL INITIAL FINAL ¥
voip Ratio___ 0.3493 SATURATION __ 828 9% SATURATION 100.0 %
ATTERBERG LIMITS: L, % I,.0NF % NP %
REMARKS:
[ —T ——————r

.38

.36

€o
©
[
<X
o« .34 gy
o
o s
>

1 = 2%
1 11
9
.32
.30
0.1 05 1 5 10 50 100
PRESSURE - KSF
-

Scale_AS SHOWN ~ prown_RT




]
| CONSOLIDATION TEST FIGURE
PROJECT ISRT/Woburn/MA
-
soriNG No._EP13 _  sampLE NO. pEPTH_0=6 feet ELEV. 89:3 - 63.3 (MSL)
DESCRIPTION —_
-
INITIAL . SPECIFIC
SAMPLE HEIGHT __0.752  IN. SAMPLE AREA_%:901 sq IN. GRAVITY 2.63
- INITIAL INITIAL INITIAL
MOISTURE CONTENT _13:87 o, auLK pensiry 228-41 FcF DRY DENsiTY 111.01 . PCF
INITIAL INITIAL FINAL 100 ¥
VOID RATIO 0.47 SATURATION 773 % SATURATION %
- iy
ATTERBERG LIMITS: &, NP % Iy % Py —NE %
REMARKS:
-
W—' ‘T'= T ____—_—_.__—‘—T—F————'__——["—__—
o
- .48
-
€o
-
.46 .
L
- W 388
o T
2 —
g REELRI)
- o 44 nese -
[ Ty
o
>
-
42
wl N
X
N
Y
-
AN
40 .
- AY
N \\
-
.38
0.1 05 i 5 i0 50 i00
- PRESSURE - KSF
Scok _AS SHOWN' » Drawn_RT
« | pere—oer18/80 Golder Associates Chackea_- RIL
Reviewed

Job Mo._ 883-6255
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Record of Decision Figure 13 and 14



ALTERNATIVE A-3
(CARBON ADSORPTION)

N NO SCALE -
4-—-"("'
12 FOOT HIGH STACK
8"¢
~
/ L}
EISC(}:HARGE , /
R T-1 v T2
BLOWER CONTROLLER — " T ' s ‘. T2
CARBON/.' , CAHBON DIKE AROUND
u s BED T /.’ /. BED - TANKS
. DA YL Wl
‘. / // 7. . 7 sy . "
ol e - —] P
<A \_h‘:_,\,,\ ";. m 2'¢H>U & 7_/‘&__-_,_ P,
‘/;i ,‘f‘ ][5 — 6:;! -:!{!’1: - SEH
N » el
T-1&T-2 8' DIA. x 6' HIGH 316 S/STL. WITH TOP MANHOLE,
-n SIDE MANHOLE, FLUSH BOTTOM DRAIN, WIiTH
o INTERNAL SCREEN TO SUPPORT 6000 LBS.
S ‘ CALGON TYPE IVP CARBON BED
r: ‘ STAUFFER CHEMICAL COMPANY
o WOBURN, MASS,



p1 JHNOIA on
!

|

ALTERNATIVE A-4

(THERMAL OXIDATION)
NO SCALE

30’

304 S/STL BLOWER
0-20 FTI/MIN
«mzoram FTY/MIN

/BURNER WITH CONTROLS

T-1
STORAGE
TANK

AR WAL N ORIV M/ , LW k& Mty \:} e g 7&3,.;:&.1«.—-
KR 7] \‘___4/\ iy I . AP u“ ] .{;
—— .-.J (S .‘ - L rr;-‘al —’_-Li")?t'l ’
VENT HEADER]| g o f%r R VN :

[ Fasge . 2

[ "; . - '
. N
T-1 3000 GAL. C/STL' -

PROPANE STORAGE TANK

STAUFFER CHEMICAL COMPANY
WOBURN, MASS.



Pre-Design Investigation Tables 7 and 16



TABLE 7
Geotechnical Drilling and Testing

Task S-4, Foundation Design

DRILLING
Number of Number of
Hole Number t t. Disturbed Samples Undisturbed Samples
Treatment Plant
Locations
T1 15 4 2
T2 15 4 2
T3 15 4 2
T4 35 8 2
Test Pits P1-P10 8 ft. max. 4
Future Development
SD1 20 6 2
Spz2 40 9 2
5D3 40 9 2
SD4 15 4 2
Test Pits P11-P18 8 ft. max. 4

LABORATORY TESTING

Test No. Tests
Grain size distribution 15
Atterberg Limits 15
Censolidation Test 4
Triaxial Shear Tests 6
Standard Penetration Tests 48

Actual testing will depend on soil types.

Goider Associstes



A 2 [ | ] ] ] & ] 3 | ] |
TABLE 16 (Cont.)
NUMBER OF | ANALYTICAL | ANALYTICAL
MEDIA {CONSENT DECREE OBJECTIVE DATA NEEDS ANALYSES SAMPLES LEVEL METHOD |RATIONALE
Soil East Hide Pils cover Grain size 3 N/A ASTM-D422 | Samples from each potential
drainage layer sand distribution botrow source will be tested to
determine USDA classification
Parmseability 3 NIA COEEM |and Now capacity,
1110-2-1906
East Hide Pile cover Grain size 3 N/A ASTM-0D422 | Samples from each potential
pas collection gravel distribution borrow source will ba tasted to
determine USDA classification
Parmeoability 3 NIA COE EM  |and flow capacity.
1110-2-1906
Permeabla cover Aperiure Size 3 NIA ASTM-D4751 | To ensute compliance with design
litar fabric specification lor weight and
Woeight 3 N/A ASTM-D32776 | aperiure
East Hide Pile cover Strength 3 N/A ASTM-D4632 | To insure that the FML will meet
Flexible Memebrane Liner the design specifications againgt
Puncture 3 N/A ASTM-D4833 |tearing, puncture or dagradation.
rasistance
Thickness 3 NIA ASTM-D1777
Environmental 3 N/A Literature
compalibility Roview
An additional task has been Bearing capacily Standard 48 NIA ASTM-1586 |Soils investigation is required to
added 10 perform a preliminary penelration locate potentially suitable sitas
foundation assessment for tosts for construction of water and
polential treatment plant sites gas reatment facilities.
(Task 5-4) Grain size 15 NIA ASTM-D422
distribution .
Attarherg limit 15 NIA ASTM-D4318
Shear strength & NIA COE EM
1110-2-1908
Consalidation 4 NIA ASTM-D2974

Golder Associates




Pre-Design Investigation Figure 23



LEGEND

EXTENT OF HIDE PILES

Z POSSIBLE AREA FOR TREATMENT PLANT LOCATION

+——+ —— APPROXIMATE BOUNDARY OF THE BOSTON EDISON
s=——+—— COMPANY EASEMENT

=— — — APPROXIMATE SITE BOUNDARY

OW5
APPROXIMATE LOCATION OF EXISTING MONITORING WELL
LE S TREATMENT PLANT BOREHOLE,
(40) WITH DEPTH IN BRACKETS
SDI
° SITE DEVELOPMENT HOLE,
(40) WITH DEPTH IN BRACKETS

P10
ﬁ TEST PIT

400 (0] 400 800
e ——
scale feet
sep 26 1980
REV. DATE DESCRIPTION DR BY APP BY
e

SCALE: 3
12400’ PROJECT:

INDUSTRI-PLEX SITE REMEDIAL TRUST
WOBURN, MASSACHUSETTS

DES BY MSL 11/17/89 SHEET TITLE:
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nevey | 928 | /2.5 /7 |PLANT AND FUTURE DEVELOPMENT

OF

Golder Associates DRAWING NO.  MAO 1-066

Mt. Laurel, New Jersey FIGURE 23
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POTENTIAL TREATMENT PLANT LOCATION
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