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1.0 INTRODUCTION
This report is submitted in fulfillment of the Interim
Final Report deliverable for the Pre-Design Investigation
(PDI) Task S-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.

1.1 Purpose
The purpose of this interim report is to provide the
geotechnical characteristics of the soil in select
locations for foundation design of the treatment plant(s)
and future site development. A water treatment plant is
required 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 (USEPA), and the
Massachusetts Department of Environmental Protection
(MDEP), which defines the scope of remediation at the
Industri-Plex Site in Woburn, Massachusetts. The
objectives of the remediation are stated in the Record of
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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 levels
of arsenic, lead and chromium.

2. Protection of the public health, welfare and
environment from the contaminated soils, odors
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."

The Consent Decree incorporates the Remedial Design Action
Plan (RDAP) which outlines 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 layer, capping with a
synthetic membrane to establish impermeability, and
soil cover in accordance with Attachment A, and
treating gaseous emissions with either activated
carbon or thermal oxidation."

(p. 9) "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
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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.

Colder 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 is 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.

Colder Associates
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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 System
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 be 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. An 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.
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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 Future Site Development
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.

Colder 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 Tl through T4 and SD1 through SD4, were drilled;
and 19 test pits, denoted as PI through P19, were
excavated. The borehole 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 Boreholes
The boreholes for the foundation investigation were drilled
by Geo Logic, Inc. of Watertown, Massachusetts under full-
time supervision by Colder 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
Tl through T4. Four boreholes were drilled in areas for
future site development and were labelled SD1 through SD4.
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The drill rig, drilling equipment, and tools were steam
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
contaminated.

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 23, 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 SDl's original location.

2. Borehole SD2 was relocated approximately 300 feet
to the southeast, 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
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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
Colder 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 count 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, borehole number,
date, depth, N-value, Golder job number, and identification
code as described in the PDI Work Plan.
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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
soils.

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.

3.2 Test Pits
A total of 19 test pits were excavated and denoted as PI
through P19. Test pits PI through P10 were excavated in
the three potential treatment plant locations, and Pll
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 Colder personnel. The test
pit locations are shown in Figure 1, and the test pit logs
are presented in Appendix B.
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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 not 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 Figure 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 P16 was switched with the location of
borehole SD1 due to bedrock outcrops in the
vicinity of SD1.

2. Test pit Pll 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 PI through P4 encountered
bedrock at shallow depths, and P5 through P8 encountered
groundwater near the surface.

Samples were obtained from the test pits for each soil type
encountered. Generally, the samples were collected using a
shovel and the soil was stored in sealed plastic bags.
Bulk samples were collected and placed in 5-gallon buckets
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from various test pits for additional sample material.
Samples were described using the Colder Associates soil
logging system, as previously mentioned. Samples were
labelled with sample number, test pit number, date, depth
interval, sampler, Colder 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,
Massachusetts.

Colder 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. Soils testing was
conducted at Colder Associates Geotechnical Laboratory in
Mt. Laurel, New Jersey.

4.1 Testing Requirements
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 consolidation tests were
conducted. Additional strength and consolidation testing
was not warranted since dense to very dense sands, glacial
till, fill and bedrock were encountered, in which
undisturbed samples representative of the in-situ
conditions can not 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,
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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 Testing 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 D854-83.

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 local
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).
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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.

Colder Associates
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5.0 GEOTECHNICAL CONDITIONS
5.1 Potential Treatment Plant Adlacent 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 vicinity. 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 section 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 P5,
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
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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 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 fill 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. Outwash 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 olive 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
Boreholes 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.
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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 is presented in Appendix D and
summarized in Table 3.

5.1.3 Foundations Alternatives
The upper layer consisting of fill 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 fill 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
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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 fill
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:

Fill
Outwash
Glacial

Sand
Till

5.2 Potential

Saturated
Unit Weight

(PCf)

100
125
130

Treatment Plant

Friction
Angle

(degrees)

0
36
40

Adnacent to East

Cohesion
(psfl

0
0
0

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 soils for foundations design. Two
boreholes, Tl and T2, were drilled and four test pits, PI
through P4, were excavated in this area in fulfillment of
Task S-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 borehole 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 topsoil, 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 boreholes 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 veneer of topsoil and roots.
The remainder of the overburden is 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 Tl 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.

5.2.2 Laboratory Testing
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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5.2.3 Foundation Alternatives
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 tons 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 to verify that
slightly weathered, moderately jointed 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 located 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 logs 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
Lagoons 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 fill 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. Only 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. Boreholes 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 fill 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 outwash 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 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 100 0 0
Outwash Sand 125 36 0
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 (Pll through P19) 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/FS 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.

5.4.1 Subsurface Conditions
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
function of the stratigraphy encountered.
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NORTH
The subsurface conditions encountered in Task S-4 borehole
SD-4 and test pits Pll, P12, P13 and P14; Figure 8 of the
RI/FS; 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 fill, sand, bedrock and possibly
glacial till are exposed. All Task S-4 test pits and
borehole SD4 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 Pll 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 (1-93). Borehole OW-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 SD1 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 P19; 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 fill and bedrock are exposed through the
majority of the area. Test pit P19 indicates predominantly
boulders and cobbles, which is probably rock fill.
Borehole SD2 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 boreholes OW-4 and OW-15 and borehole SD3 were
drilled adjacent to 1-93. 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 SD3
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 Laboratory Testing
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 system.

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, Modified 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 density
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 to 36.7
degrees. Consolidation tests found the compression index
(Cc) to range from 0.013 to 0.09.

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

5.4.3 Conclusions
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 low 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 SUMMARY

This report is submitted in fulfillment of the reporting
requirements set forth in the PDI Work Plan, Task S-4,
Foundations Data. An investigation was conducted by Colder
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 requirements of the PDI;

2. The PDI field investigation methodology 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 be 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 S-4 FOUNDATION BOREHOLES

DEPTH DISTURBED SAMPLES UNDISTURBED SAMPLES
BOREHOLE

NO. ANTICIPATED ACTUAL ANTICIPATED ACTUAL ANTICIPATED ATTEMPTED

T1 15.0
T2 15.0
T3 15.0
T4 35.0

SD1 20.0
SD2 40.0
SD3 40.0
SD4 15.0

TOTAL 195.0

3 . 5 4 1 2 0
4 . 0 4 1 2 0
16.0 4 4 2 1
33.5 8 7 2 0

22.0 6 5 2 0
16.5 9 4 2 0
27.8 9 7 2 0
17.0 4 4 2 0

140.3 48 33 16 1

REMARKS
RECOVERED

0 Bedrock hit, several borings attempted
0 Bedrock hit, several borings attempted
0 Very soft ground
0 Fill over sand and till

0 Very dense till encountered
0 Sand and till, auger/spoon refusal
0 Sand encount., auger/spoon refusal
0 Very dense till encountered

0

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



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

LABORATORY
TEST

NUMBER
ANTICIPATED

NUMBER
PERFORMED

GRAIN SIZE DISTRIBUTION
MECHANICAL
HYDROMETER

15
0

15
13

ATTERBERG LIMITS

SHEAR STRENGTH

CONSOLIDATION

MODIFIED PROCTOR

ORGANIC CONTENT

SPECIFIC GRAVITY

15

6

4

0

0

0

15

3

3

4

1

4

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



ATTERBERa LIMITS

BOREHOLE/ DEPTH SAMPLE
TEST PtT (FT-BQS)

T1

T3
T3
T3

T4
T4
T4
T4

SD1

SD2
SD2

PS
P10
P12

P13
P14
P15

0-2

0-2
9-11
14-16

0-2
6.5-7.6

10.5-12.6
25.5-27.6

14-16

5-7
10-12

2.5-3.8
0-3
4-7

0-7
0.0-3.8

0-6

NO.

S-1

S-1
S-3
S-*

S-1
S-2
S-3
S-6

S-4

S-2
S-3

_
-

-

_
-

-

NATURAL
SAMPLE WATER

TYPE

DO

DO
DO
DO

DO
DO
DO
DO

DO

DO
DO

BULK
BULK
BULK

BULK
BULK
BULK

CONT.(%)

4.1

92.7
26.6
10.7

24.0
27.S
20.0
18.2

9.5

8.7
11.5

43.0
24.3
7.0

10.6
7.9
14.3

• Test Performed
- Test Not Performed
NP
PHI1

Non-PlMtlc
Effective Frlctlofial Angle

LIQUID
LIMIT

NP

NP
NP
-

NP
NP
NP
-

NP

NP
NP

NP
NP
NP

NP
NP
NP

C'
Eo
Cc
DO

PLASTIC
LIMIT

NP

NP
NP
-

NP
NP
NP
-

NP

NP
NP

NP
NP
NP

NP
NP
NP

PLASTIC
INDEX

NP

NP
NP
-

NP
NP
NP
-

NP

NP
NP

NP
NP
NP

NP
NP
NP

TABLE 3
TASK S-4 LABORATORY TESTING SUMMARY

GRAIN SIZE MODIFIED PROCTOR SHEAR STRENGTH CONSOLIDATION

% PASSING HYDROMETER ORGANIC SPECIFIC MAX. D.D. OPT. MOIST.
200 SIEVE TEST CONTENT GRAVITY (PCF) CONTENT C'

7 . 0 • - _ - - _

48.6 ' 11.8 _ - - -
0 . 1 - - - - - -

- - - - - -

22.0 - - - - - -
17.9 - - - - - -
3 . 7 ' - - - - -
-

9.6 - -

18.0 - - - - - -
17.7 - - - - - -

12.5 • _ - _ - _
35.3 • - 3.63 127.0 15.0
27.2 - - - - - -

13.9 - - 2.61 120.3 8.0 0.0
14.0 - - 2.61 123.4 8.7 0.0
14.5 - - 2.63 117.2 11.6 0.0

uses
PHI' Eo Cc CLASS.

SP-SM

- - - SM-ML
SP

- - - -

SM
SM
SP

_

- - - GW-GM

SM
SM

GM
SM
SM

36.7 0.440 .090 SM
35.8 0.349 .013 SM
36.6 0.470 .066 SM

GEOLOGIC
UNIT

Surfldal

Watte
Sand
TIN

FID
FIN

Sand
Till

Till

Sand
Till

Fill
Fill
Till

Sand
Sand
Sand

FOUNDATION
LOCATION

East Hid*

West Hide
West Hide
West Hide

Chromium
Chromium
Chromium
Chromium

Site Develop

Site Develop
Site Develop

West Hide
Chromium

Site Develop

SHe Develop
Site Develop
Site Develop

Effective Cohesion
Initial Void Ratio
Compression Index
Split Spoon Sample
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2.) TYPICAL SOIL PROFILE TAKEN FROM AVERAGE CONDITIONS ENCOUNTERED IN
BOREHOLES AND TEST PITS SHOWN IN FIGURE 2.
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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.

JOB NO 893-6255
DRAWN RDT
CHECKED 9/iS?90

SCALE AS SHOWN
DATE 09/20/90
OWG NO. MA01-182

Golder Associates

CROSS SECTION B-B'

ISRT/WOBURN/MA. FIGURE
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Borehole Logs



PDI Task S-4 Borehole Logs



1
I1 Criteria for Assigning Croup Symbols and Names

COARSC-CKAMCO SOILS
uore tnon SOX
retained on
No 200 sieve

FINt-CftAINCO SOILS
50X or more DOMet
tne No 200 eieve

HIGHLY ORGANIC SOILS

GRAVELS
More tnon SOX of
coarse fraction
retained on
No. 4 Sieve

SANDS
SOX or more Of
coarse fraction
posses No. 4 Sieve

SILTS AND CLAYS
Liquid limit
less than 50

SILTS AND CLAYS
Liquid limit
greater than 50

CLEAN GRAVELS
Less than SX fines

GRAVELS WITH FINES
More than 12X fines

CLEAN SANDS
Uss than SX fines

SANDS WITH FINES
More than 12X fines

INORGANIC

ORGANIC

INORGANIC

ORGANIC

Primarily organic motter, dork in color, ond
oroonic odor

Soil Classification

Generalized
Croup Descriptions

GW

CP

CU

CC

sw

SP

SM

sc
CL

ML

OL

CH

MH

OH

PT

Wetl-froded Grovels

Poorly-graded grovels
Grovel ond Silt
Miitures
Crovcl ond Cloy
Matures

Wen-graded Sands

Poorly-graded Sands

Send and Sin Miitures

Sand ond Cloy Uuturei

too-plotlicily Cloys
Non-plostic ond Low-
Plasticity SiHs
Non-plastic ond Low-
Ptesticity Organic Clays
Non-plostic ond Lo>-
PMslicity Organic Silts

High-plasticity Cloys

High-plasticity Silts
HiOh-pJOIIiCity
Organic Cloys
High-plasticity
Organic Silts

Peot

Component

Boulders

Cobbles

C'ovei
Coorse grovel
fine grove:

Sand
Coarse sand
Medium »and
Fine (and

Si« ond Clay

Size Range

Above 12 in.

3 in to 12 in.

3 in. to No. 4 (4.76mm)

3 In. to 3/4 In.
3/4 in. to No. 4 (4,76mm)

No. 4 (4.76mm) to No. 200 (0074mm)
No. 4 (4.76mm) to No. 10 (2.0mm)
No 10 (2.0mm) to No. 40 (042mm)
No 40 (O.«2mm) to No 200 (0.074mm)

Smaller «non No. 200 (0.074mm)

Samples
ss
HO

SH

f
e
c

SPT Sompfer (2.0* OD)
Heovy Duty Split Spoon

Slwlby Tube
Pitcher Sompler
Bulk

Cored

Unless otherwise noted, drive camples
Odvonced with 140 tt>. hommer with
30 in. drop.

Relative Density or Consistency
Utilizing Standard Penetration Test Values

Laboratory Tests

Cohesionless Soils

Density (C)

Very loote
lAote «*
Compoct
Oenee
Very Denee

N. blows/ft. '

0 to 4
4 to 10

10 to 30
30 to SO
over 50

Relotive
Density

0 - 1 5
15-35
35 - 65
65 -85
>85

(b)
Cohesive Soils

Consistency

Very «o«
Soft
Firm

Stiff
Very Stiff
Hord

N. blows/ft/C'

0 to 2
2 to 4
4 to e
B to 15

IS to 30
over 30

Undroined (a)
Sheor Strength '

(P'O

<2SO
250-500
500-1000

1000-2000
2000-40OO

>4000

(o) Soils consisting of grovel, sond, ond silt, either seporotely or in combination, possessing no characteristics
of plasticity, and exhibiting drained behavior.

(b) Soils po*B*ssrng the characteristics of plasticity, ond exhibiting undromcd behavior.

(c) Refer to text of ASTM 0 1586-64 for o definition of N; in normally consolidated cohesionless foils
Relative Density terms are based on N values corrected for overburden pressures.

(d) tjndrotned shear strength •» 1/2 unconfined compression strength.

Descriptive Terminology Denoting
Component Proportions

Descriptive Terms

Trace
Litti. , .
Some or Adjective <"'
And

Ronge of Proportion

0-SX
S-12X

12-30*
30-SOX

Test

Moisture

Density
Groin Si**
Hydrometer

Attorberg Units

Consoliootion
Uneonfined
UU Too«
CU Tno«

CO TOOK

Permeobility

Designotion

C)
0
C
H

(D
C
u
UU
cu
CD
P

(1) Uoiiture ond Atterberg Limits
plotted on loo.

Silt and day Descriptions

Description

Silt

Clayey Silt
Silty Cloy

Cloy
Ptattic Silt
Or9onic Sofo

Typical Unified
Designotion

ML (non-elastic)
CL-ML (low plasticity)

CL
CH
MH

OL. OH. Pt

(o) Use Gravelly, Sandy or SiNy os appropriate.

Associates

SOIL CLASSIFICATION/LEGEND

573



PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE T1 SHEET: 1 OF 1 /?-j\
PROJECT LOCATION: WOBURN BORING DATE: 04/26/90 DATUM: MSL (f_/LJj

PROJECT NUMBER: 893-6255 BORING LOCATION: N: 554,737 N^X
E: 696.630
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D SOIL PROFILE

DESCRIPTION

0.0-2.0 ft Compact, light-olive to
medium gray, m-f SAND, little silt,
little f-gravel,roots to .5 ft, (SP-SM).

2.0-3.5 ft Weathered bedrock.

BORING TERMINATED AT 3.5 FT.
BELOW GROUND SURFACE.

NOTES:
1.) Drill rig was moved 5.0 ft and hole

redrilled. Rock was encountered at
2.0 ft depth and rig augered to
3.0 ft A third boring was attempted
10.0 ft. from the initial borings.
Rock was encountered at 1 .5 ft.
depth and the borehole extended to
3.5ft
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DRILL RIG: Mobile B-57 ATV LOGGED: RJI
DRILLING CONTRACTOR: Geologic CHECKED: JEW
DRILLER: T. Paquette Goldef ASSOCiatCS DATE: 05/30/80



PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE T2 SHEET: 1 OF 1 /^-j^.
PROJECT LOCATION: WOBURN BORING DATE: 04/26/90 DATUM: MSL (f^JL-n

PROJECT NUMBER: 893-6255 BORING LOCATION: N: 554.553 ^Z^^
E: 096.651
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D SOIL PROFILE

DESCRIPTION

0.0-3.0 ft Loose, moderate to
dark brown, m-f SAND, some silt, roots to
.5 ft, (SM).

3.0-4.0 ft Weathered bedrock.

BORING TERMINATED AT 4.0 FT.
BELOW GROUND SURFACE.

NOTE:
1.) Drilling was moved up 5.0 ft to the

East and borehole redrilled. Rock
was encountered at 2.5 ft and auger
continued to 3.0 ft

CO
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DRILL RIG: Mobile B-57 ATV LOGGED: RJI
DRILLING CONTRACTOR: Geologic CHECKED: JEW
DRILLER: T. Paquette Golder ASSOClatCS DATE: 05/30/90



PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE T3 SHEET: 1 OF 1 /^-j^
PROJECT LOCATION: WOBURN BORING DATE: 05/01/90 DATUM: MSL (/_/LJJ

PROJECT NUMBER: 893-6255 BORING LOCATION: N: 554,254 xL^X
E: 086.782
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DESCRIPTION

0.0-5.5 ft. Soft, pale reddish-brown,
m-f SAND, and SILT little f-gravel, few
roots (SM-ML).

Water encountered at approximately
0.5ft

5.5-12.0 ft Compact to dense,
olive-gray, f-SAND, (SP).
OUTWASH SAND.

12.0-16.0 ft. Very dense, olive-gray, c-f
SAND, some silt, trace (-gravel, (SM),
GLACIAL TILL

BORING TERMINATED AT 16.0 FT.
BELOW GROUND SURFACE.
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DRILL RIG: Mobile B-57 ATV LOGGED: RJI
DRILLING CONTRACTOR: Geologic CHECKED: JEW
DRILLER: T. Paquette Golder ASSOClateS DATE: 05/30/90



PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE T4 SHEET: 1 OF 1 /^-j\
PROJECT LOCATION: WOBURN BORING DATE: 05/03/90 DATUM: MSL /^_/Zjj

PROJECT NUMBER: 893-6255 BORING LOCATION: N: 552,738 ^i^/
E: 695,968
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DESCRIPTION

0.0-4.5 ft. Dense, dark red, m-f SAND,
some silt, some f-gravel, few roots,
(SM).
FILL

4.5-8.5 ft Loose, dark gray to
yellowish-orange, c-f SAND, some silt
some f-gravel, (SM).
CINDER/ASH FILL

Water encountered at approximately
8.50 ft.

8.5-14.5(1. Dense, medium gray, m-f SAND,
trace silt, trace fine gravel (SP).
OUTWASH SAND.

14.5-33.5 ft. Very dense, olive to medium
gray, c-m SAND, trace to little silt
trace to little f-gravel, (SP).
GLACIAL TILL

AUGER REFUSAL AT 33.5 FT.
BELOW GROUND SURFACE.
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DRILL RIG: Mobile B-57 ATV LOGGED: RJI
DRILLING CONTRACTOR: Geologic CHECKED: JEW
DRILLER: T. Paquette Colder ASSOCiatCS DATE: 05/30/80



PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE SD1 SHEET: 1 OF 1 /^T^
PROJECT LOCATION: WOBURN BORING DATE: 04/30/90 DATUM: MSL |f\_/Z-J|

PROJECT NUMBER: 893-6255 BORING LOCATION: N: 554,342 \~/
E: 698.101
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DESCRIPTION

0.0-1.0 ft Topsoil.

1.0-22.0 ft Very dense, olive to
medium gray, f-GRAVEL and c-f SAND,
little to some silt (GM-GP to GM).
GLACIAL TILL.

Water encountered at approximately
4.9 ft.

BORING TERMINATED AT 22.0 FT.
BELOW GROUND SURFACE.
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DRILL RIG: Mobile B-57 ATV LOGGED: RJI
DRILLING CONTRACTOR: Geologic CHECKED: JEW
DRILLER: T. Paquette GOldef ASSOCiatSS DATE: 05/30/90



PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE SD2 SHEET: 1 OF 1 X^TX
PROJECT LOCATION: WOBURN BORING DATE: 05/02/90 DATUM: MSL (f—/Ljt\

PROJECT NUMBER: 893-6255 BORING LOCATION: N: 553,544 ^^J-^
E: 697.709
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SOIL PROFILE

DESCRIPTION

0.0-4.5 ft. Compact, moderate brown,
f-SAND, some silt, few roots, slight
organic odor, (SM).

4.5-7.0 ft Loose, grayish-orange, m-f
SAND, some silt, trace f-gravef, (SM).
OUTWASH SAND.

7.0-12.5 ft. Very dense, olive gray, c-f
SAND, some silt, trace (-gravel.
(SM).
GLACIAL TILL
Water encountered at approximately
9.50ft.

12.5-16.5 ft Very dense, olive-gray,
f-GRAVEL, some c-f sand, little silt
(GW-GM).
GLACIAL TILL.

AUGER AND SPOON REFUSAL AT 16.5 FT.
BELOW GROUND SURFACE.
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DRILL RIG: Mobile B-57 ATV LOGGED: RJI
DRILLING CONTRACTOR: Geologic CHECKED: JEW
DRILLER: T. Paquette Colder ASSOCiatCS DATE: 05/30/90



PROJECT: INDUSTRI PLEX RECORD OF BOREHOLE SD3 SHEET: 1 OF 1 //Z-j\
PROJECT LOCATION: WOBURN BORING DATE: 05/02/90 DATUM: MSL ^_/LJJ

PROJECT NUMBER: 893-6255 BORING LOCATION: N: 553.557 ^<J^S
E: 698.598
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DESCRIPTION

0.0-0.7 ft. Topsoil.

0.7-15.511 Compact, moderate
yellowish-brown, c-f SAND, little to some
silt trace to little fine gravel, (SW-SM
to SM).
OUTWASH SAND.

Water encountered at approximately
2.0ft

15.5-27.75 ft Compact, olive to
medium gray, f-SAND, little to some silt,
(SP-SM).
OUTWASH SAND.

AUGER AND SPOON REFUSAL AT
27.75 FT. BELOW GROUND
SURFACE.
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DRILLING CONTRACTOR: Geologic CHECKED: JEW
DRILLER. T. Paquette GoldCF ASSOCiatCS DATE: 05/30/90



PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE SD4 SHEET: 1 OF 1 /^-T\
PROJECT LOCATION: WOBURN BORING DATE: 04/26/90 DATUM: MSL ff_/£jj

PROJECT NUMBER: 893-6255 BORING LOCATION: N: 554,795 ^Z^S
E: 097.445
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DESCRIPTION

0.0-4.5 ft Loose, dark to yellowish
brown, m-f SAND, little silt, roots and
organic odors from 0.0-1.0 ft., (SP-SM).

4.5-17.0 ft. Dense to very dense,
yellowish brown becoming olive gray, c-f
SAND, little to some f-gravel increasing
with depth, some silt, (SM).
GLACIAL TILL

Sample saturated at 5.0'.

BORING TERMINATED AT 17.0 FT.
BELOW GROUND SURFACE.
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PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE 7 SHEET: 1 OF i /s~r\
PROJECT LOCATION: WOBURN BORING DATE: 04/25/90 DATUM: MSL (f_/LJJ

PROJECT NUMBER: 893*255 BORING LOCATION: N: 554.431 ^LQ/
E: 685.682
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DESCRIPTION

0.0-6.5 ft. Compact medium gray to
medium brown, c-f SAND, some f-gravel,
little clayey silt some roots, few
pieces of red brick. (SW).
FILL
Water encountered at approximately
1.2ft
Difficult drilling at 0.0-5.0 ft

6.5-7.5 ft Very soft, black, CLAYEY SILT,
some m-f sand, organic odor. (ML).
7.5-12.5 ft. Compact medium gray
becoming grayish orange, m-f SAND, trace
silt trace f-gravel, (SP).
OUTWASH SAND.

12.5-17.0 ft Very dense, olive gray, c-f
SAND and c-f GRAVEL little silt (SW).
GLACIAL TILL

BORING TERMINATED AT 17.0 FT.
BELOW GROUND SURFACE.
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PROJECT: INDUSTRI-PLEX RECORD OF BOREHOLE 8 SHEET: 1 OF 1 /^-T\
PROJECT LOCATION: WOBURN BORING DATE: 04/24/90 DATUM: MSL (f-/Lj\

PROJECT NUMBER: 893*255 BORING LOCATION: N: 664.330 ^J-^
E: 686.702
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DESCRIPTION

0.04.0 ft. Very soft, reddish brown to
black, CLAYEY SILT, some f-sand, few
roots, (ML to CL).
Water encountered at approximately
3.5ft

4.0-8.4 ft Dense, moderately brown to
yellowish orange, m-f SAND, trace silt
[SP).
OUTWASH SAND.

AUGER REFUSAL AT 8.4 FT.
BELOW GROUND SURFACE.
NOTES:
1.) A shelby tube was attempted from

3.50-5.50 ft No recovery was
obtained. A split spoon was then
driven in this interval.

2.) A second shelby tube attempted from
1.0-3.0 ft. by moving rig up after
completion of borehole. No recovery
was obtained.
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CONSULTING GROUND-WATER GEOLOGISTS t.i«-i • • f\r+
ROUX ASSOCIATES INC W E L L LOG

pro|»c
CIUM

Dtt* P

Woburn u«i.
WELL DATA Q -W R E A D I N G S

Hi.. 6.0" 0«t» DTW MP EUv.W.T.
Stauffer Chemical Company Bta_, «_..,. 12.0'

1 «i 1 r—u. m.«
r«pir«<.10/26/83 ... A. Jaroszewsfci „..,„, _f,_

•MM. •.<!!..

w.n w«. 28/36 ...... «i.t * YMM
Near Chrome Lagoons w_|f ,|-|u- ;

u.p. Eltvatto
Drilling Start
Drill.* _£,

.-9/14/83 .._.__- 9/14/83 Trr<

SAMPLER
» Soiit SPQOI

_ DEVELOPMENT
i

a-r-rafi- XJnl f f u.—— .. 140 ,.
TvB.oi«ia Hollow Stem Auger . B>|| 36"

Depth
In M.

2 _

4 -

6 -

8-

10-

^B

12-

^H

*M

14-
«•

^M

16-

: SAMPLE
No.

1

2

3

4

5

7

*•«.

8". :

12"

12"

6"

6"

24"

0«»th

0 - 2 '

2 - 4 '

4 - 6 '

6 - 8 '

8 - 10'

10 - 12'

•low* •

1,1,2,5

4,5,5,3

2,2,1,1

1,1,1,5

4,7,10,9

8,22,19,22 .

• trlaChf. «

Fill (A)

(R)

(A)

(R)

Fill (A)
Till

Till (R)

SAMPLE DESCRIPTION

Dark brown organic zone •
Maroon silty sand, few granules of

slag

Maroon sandy slag; scattered pods
of orange clayey pasty substance

Maroon sand sized slag
Black silty f sand, organics

Green f-m sand, oebbles
Pebbles and cobbles in cohesive

green-gray clayey p.s. sand

......
REMARKS: — uoF - 9.0'



(CONSULTING GROUND-WATER GEOLOGISTS t .f i- i i i f\r*
ROUX ASSOCIATES INC W E L L LOG

Projiel
Client.

Woburn
Stauffer Chemical Company

P.O. 1 ni 1
e....r*p*r«<ilO/26/83 BW A. Jaroszewski

w.n u«. 28/38
toe. _
u.p. E

North of West Chrome Lagoon

•vttko
Dril l ing Start
Hrlll.p P

.- 9/14/83 ,..^9/14/83
a-rr-af f Ur»1 f f

Tva.oi aia Hollow Stem Auger .

0»pth
In f t .

2 _

4 -

6-

8-

10-

.̂

12-
«•

^K

^•K

14-

•M

^M

16-

SAMPLE
Me.

L

2

3

4

5

H««.

12".

12"

8"

12"

12" .

REMARKS:

D«»l«

0 - 2 '

2 - 4 '

4 - 5 '

6 - 8 '

8 - 10'

Holt
FlMl

CMil

C««l
tera
S«r«
Wall

rn*
Hem
Fall

• law* •

3,5,9,6

7,8,9,8

2,2,2,2

1,1,6,11

3,4,4,6

W E L L DATA Q -W R E A D I N G S
n,.« 6.0" Oilt OTW MP EI«».W.T.
..r.. lo.o-

•• Hat t Typt -
Stttu* '

SAMPLER
> Solit Sno^r

_ DEVELOPMENT
i

——— Ai\4°
36"

• trt.Cha. A
O.n. O«»«.

Fill (A)

. (A)

(R)

(A)

Sand (R)

SAMPLE DESCRIPTION

Brown silty sand, roots,- stems,
scattered pebble

Brown cohesive silty sand, pebbles
Maroon sandy silt, granules, few

pebbles, pods of yellow silt
Same as last unit
Steel gray sandy, slag, occasional

pebble
Steel gray sand slag; pods of beige

pasty substance

Wet gray sandy slag

Wet gray w.s. m sand, few pieces of
wood

...... —
T- on '



CONSULTING GROUND-WATER GEOLOGISTS t i t i- i i i r\S+
ROUX ASSOCIATES INC W E L L LOG

W E L L DATA O -W R E A D I N G S
r»ro|»c
Client

0*1* P
Own»r

Will N

Lot. _

Woburn itei.m... f i .n" Oilt OTW
Stauffer Chemical Company .,.., „.„,». 10.0'

r»p*r«c,10/25/83.. A. Jaroszewski „..„.., _.fil. 12. U"
•.«.. ••.•••.. 7.0 - 12.0'

Chrome Lagoon area W_M ,|-|u- :
U.P. Eltvatlo
Dril l ing St»rt
Drill., V.

UP EUv.W.T.

SAMPLER DEVELOPMENT
.^ 9/10/83 , .̂ ,̂ 9/10/83 TyM Sollt SDOOn —————————
ar-i-aff Unl f f u.^«.. 140 ,k.

TvB .oiB iT Hollow Stem Auger . B>|| 30"

D»pth
In f t .

2 _

6 -

8-

10-

12-
•̂i

MB

MM

14-

MM!

16-

SAMPLE
No.

1

2

3

4

5

*«e.

12"

12"

6"

6"

10"

O«tth

0 - 2 '

2 - 4 '

4 - 6 '

6 - 8 '

8 - 10'

•Iowa •

3,3,4,5

5,3,5,5

4,4,5,5

6,5,3,2

7,4,3,4

•\

• trt.Cna. 4

Fill (A)

Fill (R)

Fill (A)

Fill (A)

Peat (R)

SAMPLE DESCRIPTION

Maroon and blue sandy slag,
scattered pebbles

Maroon, yellow and blue sandy slag,
scattered pebbles

Same as above; wet

Dark brown silty peat

R EM ARKS: Installed piezometer; DOF - 8.5'



CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC

Projtc
Cllant

>•!• f
Owner

Woburn
Stauffer Chemical Company

1 «, 1
rcparat,10/25/83 . A. Jaroszewski

w.uu«. 29/37
Loe. _ Chrome Lagoon area

u.P. EOvatlo
Drilling Start
Brill.. P

.„ 9/10/83 .̂ .̂  ~9/10/83
ai-Taf f Unl f f

Tva.oim, Hollow Stem Auger .

In ft.

2 _

4 -

6 -

8-

10-

12-
mm

mm

«•

14-
•MM

^m*

mm\

16-

SAMPLE
No.

1

2

3

4

5

*•«.

14"

12"

6"

14"

18"

D»»tH

0 - 2 '

2 - 4 '

4 - 6 '

6 - 8 '

8 '- 10'

W E L L LOG

Hot*
Final

CMl
Caal
*m
Urt

Ty»«
Ham
Fall

•Iowa •

3,6,12,12

13,22,15,8

5,2,1,2

3,2,1,1

3,7,5,6

*

WELL DATA O -W R E A D I N G S
B,.. 6.0" Oil* DTWMJ EUv.W.T.
«.r.. 10.0'

_S AMPLER DEVELOPMENT

-., 140 ,„
30"

• trtaChfl. A

Fill (A)

(A)

. (R)

Fill (A)

Sand (R)

SAMPLE DESCRIPTION

Maroon clayey sand, pebbles
Maroon silty f sand, pebbles
Black-maroon sandy slag
Brown silty sand, brick fragments
Maroon silty sand
Black sandy slag with pods of yella

silt
Brick fragments in maroon silty f

sand
Maroon sandy slag, brick fragments
Steel gray sandy slag

Steel gray sandy slag
Wet maroon silty f sand
Maroon clayey pasty substance
Dark brown to black peat

Black silty peat
Wet gray w.s. f-m sand

R EM ARKS: DOF _ 7 i0,



CONSULTING GROUND-WATER GEOLOGISTS tati-i i t nr*
ROUX ASSOCIATES INC W E L L LOG

Prn|.ft WODUm
eu..i Stauffer Chemical Company
..^ 1 «.l
n... ...r.— 10/25/83 ,r A. Jaroszewski
o_...
w.»«.. 30/36

Chrome Lagoon Area
U.9- ClMUtlA. ..,_„,,,_.

B,,,,,.T «,....- 9/10/83 ifc-- 9/10/83
arm.* Parratt Wolff
TV- a,.,. Hollow Stem Auger

o»pth
In M.

_
_

2 _
™
—
-

4 -

-

6-
^

8-
**

"̂

10-

^B

12-
^H

••

14-
^•P

••

16-
REN

WELL DATA O -W READ NOS
UAi.ni.. 6.>0" D«tt OTWM*
P1M1 io. o'

ftAtMAH ftlAt A TvAA

Well SI.»M.
SAMPLER

T^. Split spo_ DEVELOPMENT

u..... 140 lh

SAMPLE
Me.

1

2

3

4

5

M««.

7"

12"

12"

12"

7"

7"

0*»th

0 - 2 '

2 - 4 '

4 - 6 '

6 - 8 '

8 - 9 '

9 - 10'

.

•lew* •

4,6,8,11

13,11,11,14

4,4 ,7 ,7

3,3,2,2

1,1,3,11

.

StrtaClif. ft
Oen. D«««.

Fill (A)

(R)

(A)

Fill (A)

Sand (R)

EUv.W.T.

•

SAMPLE DESCRIPTION

Maroon silty sand, organics
Light brown p.s. sand, granules
Maroon p.s. sand, granules,

scattered pebbles
Brown p.s. sand, pebbles, cobbles,

few granules of slag
Maroon p.s. sand, few granules of

slag

Steel gray sandy slag, cinders in
yellow pasty matrix

Steel gray sandy slag, pebbles in
brown p.s. sand matrix

Wet black-gray sandy slag in dark
gray p.s. sand matrix

Wet gray sandy slag
Maroon clayey paste
Black peat
Wet gray w.s. f-m sand

. . . . . .. . ..

ARKS* QOF - 8.3'



CONSULTING GROUND-WATER GEOLOGISTS ...... . *%«*
ROUX ASSOCIATES INC W E L L LOG

WELL DATA
Pr«|.*t Woburn M«I«I»U- &-0"

O-W READINGS
D«t» OTW UP EUV.W.T.

e»..i Stauffer Chemical Company mtmmn*—»* 8-°'

O.,....r.— 10/25 /83.r A. Jaroszewski ttmmt^t_mm^ttt

.. 30/38
Chrome Lagoon Area •nSlot AT»p«_

u.f. Ii«y«tle
Orillliig Start.,,9/10/83 .^-_ 9/10/83 T_

SAMPLER
. Split Spoon

n,m., Parratt Wolff o—_.. 140 ,„
TV..O,.,. Hollow Stem Auger ^ ^

D«pth
In II.

_

2 _
—
—
—

4 -

6 -
mm

8-

:
10-

12-
••

•̂H

14-
••i

^m

^m

16-

SAMPLE
M«.

1

2

3

4

H««.

14"

12"

16"

14"

0«»tk

0 - 2 '

2 - 4 '

4 - 6 '

6 - 8 '

.

•low* •

3,9,16,27

20,10,15,16

3,1,1,3

3,2,2,4

•

.

•trtaCHf. *
O«n. O«*«.

Fill (A)
j

(A)

(R)

Fill (A)

Sand

. .

.

DEVELOPMENT

*

SAMPLE DESCRIPTION

Brown silty sand, organLcs
Maroon silty f-sand, pebbles,

brick fragments
Brown p.s. sand, scattered pebbles,

cobbles
White clayey silt, granules
Steel gray sandy slag
Dark

of
brown silty f sand, pieces
wood

Brick fragments
Maroon silty sand, scattered pebble
White clayey silt

White clayey sandy cement like
material

White pasty clay
Maroon pasty clay
Maroon siltv sand
Dark
Gray

brown peat
w.s. f-m sand

!

REMARKS: DOF - 7 5'



CONSULTING GROUND-WATER GEOLOGISTS . ..._, , , ~\ ̂
ROUX ASSOCIATES INC W E L L LOG

Projac
Cliant
Paga_

W E L L DATA Q -W R E A D I N G S
, Woburn itoi.ni.« 2-°" Oata OTW MP Elav.W.T.

Stauf fe r Chemical Company riMin.nih 6 > 0

1 1
n... o,.r.,.rflOm/fn».. A. Jaroszewski C..,M , — ,„
Own«f .

W.ll No 47/31 Ser«««St«» AT-,%.
Southwest of west hide pile- w.,, «,.,.,«

u P. Ei.w.iien y SAMPLER DEVELOPMENT
Dr i l l i ng Star!

PaOrlll.r .. \d

•<* , *~*«H in
 Trp* i Spl l i" «!pf\QD ___

rratt Wolff M.— .. "
Tvn.oim? Hollow Stem Auger rM By hand

Dapth
In f t .

2 _

6 -

8-

10-

12-

14-

^i^

•̂H

16-

SAMPLE
No.

1

R a e .
16"

12"

12"

12"

D a p t h
0 - 2 '

2 - 4 '

4 - 5 '

5 - 6'

Blow* 6

Taken with
sledge
hanmer

S t r t a C h g . A
Oan. Date.
Fill
(A)

(A)

Fill
(A)
Sand
(R)

SAMPLE DESCRIPTION
Beige clayey pasty suoscance
Maroon clayey silt; occasional

pebble

Maroon clayey silt; occasional
blotches of beige clayey silt

Wet maroon p.s. sand; few pebbles

Wet gray w.s . f-m sand

REMARKS: DOF „ 5 0,



ONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC

....-,, , ̂  r*WELL LOG

Project Woburn__________________
Client Stauffer Chemical Company
P-ge__i__O
D»te Prepared

Owner.______

11/2/83 s. Sucharski

Well No. 48/32_____________________
South of west hide pile

LOC. _____________________________________________

M.P. Elevation

Orilli

Driller

10/13/83
Parratt

Type Of Rig Hollow Stem Auger

WELL DATA
Hole Diam..

Final Depth. - 8 '

Screen Setting
Screen Slot
Well Stetut

SAMPLER

Hammer. . Ib.

G -W READINGS
D.tt OTW MP El.v.w.T

DEVELOPMENT

Depth
In rt.

SAMPLE
No. R.C. Depth Blows e

S t r t * Chg. A
Oen. De»c. SAMPLE DESCRIPTION

2 _

A _

—

5-

10 _

12-

16-

0 - .8' Sample
taken by
hand

Fill
(A)

Brown sandy loam
Beige & red sandy clay material

REMARKS



CONSULTING GROUND-WATER GEOLOGISTS . .» .— , , , ^ /^
ROUX ASSOCIATES INC WELL LOG

Projtc

Ch.nt

WELL DATA G -W R E A D I N G S
, Woburn itoi.m.m D»«» DTW MP El.v.W.T.

Stauffer Chemical Company Fin.i D.pth -8'

Dat* Pr»p»rt „ 11/2/83 By S. Sucharski r..i.fl L.«9ii,
Sfr»mn Sallinn

W.ll No. 48/34 Str««R Sl«l A Tw««

Loc. _
M.P. E

South of west hide pile w.n s»»«u«
l«v«tio SAMPLER DEVPLOPMPMT

Drilling « t t« f t«d 10/1-
n,in., Parratt We

Typ«C

Depth
in ft.

2 _

A -

6 -

S-

10-

12-

14-

16 —

/*•'-' ^rut a r t - 1 - ' Tynf .̂̂ Ĵ  1 1 ^ S pf>nî ^^^^^^

3lff !!.»«., 140

><Ri , Hollow Stem Auger pml| 30 inches

SAMPLE
No.

1
R e e . D«pth

0 - .8'

Blows 6

Sample
taken by
hand

Str taChg. A
O«n. D«»c.

Fill
(A)

SAMPLE DESCRIPTION

Brown sandy loam
Beige & red sandy clay material

REMARKS:



CONSULTING GROUND-WATER GEOLOGISTS » « » r - i I ir\f+
ROUX ASSOCIATES INC W E L L LOG

Project
Cl ient .

Page_

W E L L DATA
Woburn .«.„,. JB 3/4"-16';5 3/4»-100

Stauffer Chemical Company • «,..., B-plll 100'
L 01. 1 e..:M Bi.m. 6 . 0"

Date Prepare*
Own.r Sfcfl

10/1/82 ... J- DeMartinis r..,.ffl.Mth 17. 0'
nf fp r Chemical Company arr««« «»tti*«

w.n NO. OW - 2 .. «„,..„ «iAt * T....
Loc. _ North end of Site ^^ ,|-tiim Observation '
M.P. Elevat ioi
Dr i l l i ng Star t

Dom

Type 0

Depth
in It.

5

10-

15-

20-

25-

*M

30-
•0

, 128. uz- SAMPLER
.- 8/16/82 P-rf.rf 8/17/82
estic Wells, Inc.

, ... Air /Mud Rotary

SAMPLE
No. R e c . D e p t h Blows 8

Str taChg. t
Oen. Deac.

Till

Fractured
Bedrock

Bedrock

G - W R E A D I N G
Date OTW
8/83 20.5
10/83 44.6
12/83 5.1
1/84 7.2

MP Elev.V
4' 107.-
8' 83.3
0' 122.
H' 120.

DEVELOPMENT

•

SAMPLE DESCRIPTION

Brown-black
Brown sandy

material

organic zone
loam with organic

Gray poorly sorted mixture of sil
sand and gravel

Boulders at 6.0'

Gray meta-gabbro containing greer
minerals and quartz; fractured
bedrock

Bedrock; Greenish-gray meta-gabbr
with veins of pink and white
quartz throughout

R E M A R K S :



CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC

Project

Cl ien t

Woburn
Stauffer Chemical Company

P«O. r oi
epared 10/1/82 Bw J. DeMartinis

Stauffer Chemical Company
OW - 3W.ll Mo.

Loc. _ East of Commerce' Way near 1-93
U.P. Elevation , , 74.76

D r i l l i n g S ta r t
Dom<nnll.f Y

.„ 8/3/82 ,:.„,.„ 8/3/82
2stic Wells, Inc.
Air/Mud Rotary

Tvoe Of Rig . , .,

Depth
in ( t .

5-

10-

15-

20-

25-

30-

SAMPLE
No. Rec . D e p t h

W E L L LOG

Hoi*

Final
Caalr
Caali
Scr«<
Scr»

Typt

Ham
Fall

Blows 6

W E L L DATA
r»,.«13"-12': 5 3/4"-83'

83'n.pih OJ

6.0"
10 C '

<0I erupt h J-5'-'

>H Sailing _._,._. ,, „

.n Slot A Typ«

Status Observation
SAMPLER

St r taChg. *
Gen. Dace.

Sand

Bedrock

G - W R E A D
Date
8/83
10/83
12/83
1/84

OTW MP
9.75'
9.79'
6.52'
7.24 '

I N G
Eltv.V

65.0
64.9
68.2
67.5.

DEVELOPMENT

•

SAMPLE DESCRIPTION

loist, brown, fine-medium sand;
well sorted; quartzose

Moist, gray, poorly sorted gravel."
sand; cobbles of quartz and maf;
rock

Moist, gray boulders and cobbles i
a sand matrix

Jedrock-dark gray meta-gabbro wity
gneissic texture; thin layers of
quartz (white to pink) and greer
minerals (chlorite, epidate and
amphibole)

i7' - 50'; soft, black, rusty zone

73' - 75 ' ; pink quartz vein

75' - 80'; rosy quartz vein - wate
bearing

REMARKS:



CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC

Project

Pag* _
Oat* P
Own«f

W»ll N

Woburn
Stauffer Chemical Company

1 n, 2
.„,,.„ 10/1/82 ByJ. DeMartinis

Stauffer Chemical Company
OW - 4o.

Roma Stone near 1-93
M.P. EUvation ., 71.54

Drilling S ta r tad . 8/4/82 fnrf.rf 8/5/82
Drii i . r Domestic Wells, Inc.
Typ* O

0*plh
i n f t .

-

5

10-

15-

20-

25-

30-

, Pio Air/Mud Rotary

SAMPLE
N o . R*c. D * p t h

W E L L LOG

Hoi*
Final
Caai
Caal
Sera
Sera

Typt
Ham

Blows 6

WELL DATA Q -W R E A D
m._ 13"-25'; 5 3/4"-44f Data OTW MP
n.nik * 8/83 8.89'

6.0" 10/83 9.38'
"•'""•-TO1 ———————— 12/83 5.19'

l/o<4 b . / j

• n Slat ATypa „,,_.., . , . , ,_„,.„.,.,.
«,.„,. Observation '

SAMPLER nPVPinPMF PJT

Slr ta Chg. A
Oan. Oase.

Fill

Sand

Till

Bedrock

I N G
Elav.V
62.6
62.1
66.3
65.2

•

SAMPLE DESCRIPTION

Moist , brown sandy fill, with
and cobbles

pebb

Moist, grayish-brown cobble and
boulder fill

Moist-wet, brown, fine-medium san
well sorted; scattered pebbles

Moist, dark gray, poorly sorted
mixture of grave (boulders, cobb
and pebbles) in a sandy matrix

Gravel clasts are exclusively of
quartz and meta-gabbro

Fractured bedrock-rusty quartz ir
fracture zones with abundant
epidote and plagioclase-water
bearing at 26'

Rock is grayish-green in color

R E M A R K S :



CONSULTING GROUND-WATER GEOLOGISTS tair-i I tf\f+
ROUX ASSOCIATES INC WELL LOG

Project

Client.

Page _

Date P

Owner

Well N

Loc. _

WELL DATA Q -W READING
Woburn H«i.m.« i3"-25' ; 5 3/4"-44' Date OTW MP Elax.v

Stauffer Chemical Company *i.,.i n.««i. 44.0'

eparec
Sta

10/1/82 By J. DeMartinis r..1-tr ,..,.„ 26.0'
uffer Chemical Company *,,...».,„_

Roma Stone near '1-93 w-ll aimlu- Observation,
M.P. Elevation 71.54'

Drilling Start
Drill.r J)

.- 8/4/82 e.rf.rf 8/5 /82 TyB.
SAMPLER

>
_ DEVELOPMENT

omestic Wells, Inc. „___
TvB.0,p in Air /Mud Rotary

Depth
in It.

^

3 5 -

40-

SAMPLE
No. Ree . Depth Blows 0

StrtaChg. 4
Qen. Detc. SAMPLE DESCRIPTION

Zone of platey green minerals

Zone of pink and white quartz
Green meta-gabbro with thin quart

veins

*

REMARKS:



CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC

Project

Page _
D»t» Pr

Wtll N

Loe. J

Woburn
Sf-anffer Chemical Company

J __ 01 1

,n.,.rf 10/4/82
Stauffer Q

'- By S. Sucharski
lemical Company

„. nw - 5
larvev Industries

M.P. El tvat ioi
D r i l l i n g S ta r t
n,.,.., D°m

68.08'
.„ 8/26/82 8/27/82
estic Wells, Inc.

Tv0 .0 ,B i n Air /Mud Rotary

Depth
i n f t .

—

5-

10-

15-

20-

25-

30-

SAMPLE
No. R.c. O a p t h

W E L L LOG

Hola
Final
Caair
Caali
Sera
Sera

Typ«
Ham
Fall

Blow* 6

W E L L DATA G -W R E A D
m« 8.0" Data OTW MP
n..,K 49-5 ' 8/83 9.45'
,-ni.n. 4.0" 10/83 9.19'

10.0 .12/83 8.52
.-*.m,.g 9.0'-49.0' 1/84 8.86'
«„«, *ryr. -010 PVC
staium Observation

SAMPLER DEVELOPMENT
————————————— 2 Hr. - Air/water

St r t aChg . «
Qan. Oaac.

Fill

Peat

Sand

I N G !
Elav.W
58.62
58.89
59. 5f
59.22

SAMPLE DESCRIPTION

Brown, hard packed sand, fill

Moist black silty peat

Well sorted; coarse sand and gran
brown-wet

33' - 37' - Cobble zone - Till
37' - 41' - Poorly sorted sand,

granules , and gravel
41' - Bedrock - dark green meta-

gabbro

9

R E M A R K S :



CONSULTING GROUND-WATER GEOLOGISTS
ROUX ASSOCIATES INC

Pro jec t

Cl ient .

Page _
Date Pi
Owner

Well N

Loe. _

Woburn
Stauffer Chemical Company
1 Al 2

epared
St,

10/4/82
auffer (

'. By S. Sucharski
Chemical Company

OW - 14
Near Chrome Lagoons

U.P. El.vation 65.54'

D r i l l i n g Start
Drill. , D0m

Type O

Depth
i n f t .

5-

10-

15-

20-

25-

30-

.„ 9/21/82 *„„.„ 9/22/82
astic Well, Inc.

, BIO Air/Mud Rotary

SAMPLE
N o . R e c . D e p t h

W E L L LOG

Hot*
Final
Caeir
Caal
Sera
Sera
Wall

Typ«
Ham

Blow* 0

W E L L DATA

52.0'
-m.-. 4.0"

8.0'F>g L.itgth M || | |_ |

.llS.lll.g 5.0' ~ 50. 0'
««,„, iryr. .010PVC
St*tv* Observation

SAMPLER

St r t aChg . A
Oan. Oaae.

Fill

Sand

G - W R E A D
Data

8/83
10/83
12/83
1/84

DTW MP

8.12'
8.58'
6.28'
6.95'

I N G
Elav.V

57.4
56.9
59.2
58.5

DEVELOPMENT

1 Hr. - Air/water < '

SAMPLE DESCRIPTION

'oorly sorted sand and pebbles;
purple in color changing to bri
red with depth

'oorly sorted, multi colored, cru
fill; sand, pebbles, cobbles,
bricks , glass

Black peat
Poorly sorted sand, cobbles,

and cinder; multi-colored
slag

Multi-colored coarse sand and
granules; well sorted

R E M A R K S :



CONSULTING GROUND-WATER GEOLOGISTS t « » r - i i if^f*
ROUX ASSOCIATES INC W E L L LOG

PrO |»Cl

Cli.nl.

W E L L DATA G -W READ. NG-
Woburn itoi.ni... 8.0" D.t. OTW UP Bl.v.V

Rtauffer Chemical Company ri*Bt D.BIK 52.0
0 9 4.U"Pag. / ft! ^ r..:~n Blam.

D»t* Ptep»r*d

Own*r _S£aiL

10/4/82 By s. Sucharski «..,.„, ..,th 8.0' (

ffer Chemical Company «*«.« s.ttinci 5;0' ~ 5°'°'
w.n M«. OW - 14 .. «„... «i.t m T-«. .010PVC
Loc. _ Near Chrome Lagoons «,„,, Ci.iu. Observation
M.P. El.vatinn , &5 . !>4

D r i l l i n g S t a r t
D r i l U r Dom

-9/21/82 Mmil 9/22/82 Typi
SAMPLER_ DEVELOPMENT

i Snl-lt Snoon
estic Wells, Inc. u___ uo

Tvo.oipi7 Air /Mud Rotary ,..„ 30"

Depth
i n f t .

35-

40-

45~

50-

55~
^M

SAMPLE
N o . R«c . D » p t h Blows 6

Str taChg. A
Q«n. O««c.

Till

Fractured
Bedrock

Bedrock

SAMPLE DESCRIPTION

•

Poorly sorted gray; mixture of sa
silt, pebbles and cobbles

Fractured bedrock; dark green met
gabbro

Bedrock; dark green meta-gabbro

»

REMARKS:



ROUX ASSOClATTES TBc"" W E L L LOG

Pro)*i
Client

t» Woburn u«i
W E L L DATA G-W R E A D I N G S

.m.m 12.0" oate DTW MP eiev.W.'
Stauffer Chemical Company «,.., B...K 28''°' 8/83 4.94' 59.66
1 m 1 r..i~.m.« 6.0" iQ/83 4.84 59.76

Date Prepari
Owner _SU
Well 1
Loc.
M.P. 1
Drlllii
Drill*
TYp*<

Depth
in ft.

4.5-
5 ~

9.5"
10 ~

13.5;

15 -

20 -

22.7

24.3
25~

30 _

,,9/2/83 « r S. Sucharski r..1-(J L.B7th 8.5' -12/83 4.26 60.34
suffer Chemical Company ^r _ m.ttlM 8.0' * 28.0' 1/84 4 .42 60.18

-«OW-15 , __._.,.« irrr- .010 P. V.C.
Roma Stone w.,, *,.,„. Observation

Elevatk
»g Star
r T).

« 64.60'
„ 8/16/83 m_. ^ 8/17/83*•<< o/ J.u/ uj riMl«il Typ

SAMPLER DEVELOPMENT
•

M h ^ hr' ~ Air/water

« j o «-.,,r,, " "~ " '" "'" • 2 hr. /u mxii.- tuuiueisj.uj.e
a<pla Mud Rotary P-I|

SAMPLE
No. | Mae. Depth Blow* 6

StrtaChg. A
Gen. Deae.

Fill

Sand

Till

Bedrock

SAMPLE DESCRIPTION

Brown, sandy loam with small
cobbles, asphalt, bricks

Gray, pebbles and cobbles in a
sand matrix

Ledge boulder, gray-green meta-
gabbro with thin veins of
calcite and quartz, at 10.0'
rock turns lighter in color-
feldspar rich

Out of ledge-wet, brown, poorly
sorted sand and pebble gravel:
scattered cobbles; angular
grains : immature in places-
pea gravel 12. 5 '-better sorted;
coarse sand and pebble gravel;
loose cobbles

Cobbly zone-cobbles in a sandy
matrix

Metagabbro with dense, quartz
veine

REMARKS:



CONSULTING GROUND-WATER GEOLOGISTS t.ir-i i ir\s*
ROUX ASSOCIATES INC W E L L LOG

Projac
Cliant

Data F
Owna
Wall >
Loc. .

i Woburn Hoii
W E L L DATA G -W R E A D I N G S

.ni.m 8 ?S Data DTW MP Elav.W.T.
Stauffer Chemical Co. «Mi n..«. 38 . 0 ' R /a i /, on. f i ? _ v > t

1 01 1 r«5«.m.-,.A.O" 10/83 5.17' 62.12'
•rapara

Stau
„ 9/2/83 ,r S. Sucharski r..,^,.^,K 16.75' 12/83 4 '^' "'".
iffer Chemical Co. fc__ ^MlM 15. 7 5 -35 .75 ^/»* H'" u-wf

i« W-16 s«..»s.«. *Tyr. .010 P.V.C.
North of E.P.A. trailer w-11 „,.,..„ Observation

u D *i.w.tin.. 67.29' SAMPLER DEVELOPMENT
Orillln
Orillai
TypaC

Dapth
in ft.

8 _

12 _

20 _

>6

g Start
D.L.

^ 8/2b/8J B^H 8/2b/83 Typ. Split Spoon
^her M..«« IK 45 min. - Air/Water

> f n i ? Air Rotary F>II Pressed ll< hv. - Sii>mu>i-c-iV,ia

SAMPLE
No.

1

2

Rac.

2'

2'

Dapth

12' - 14'

20 - 22'

Blows •

Pressed

Pressed

StrtaChg. A
Oan. Daac.

Fill

Sand

Till '

Bedrock

SAMPLE DESCRIPTION

Brown sandy loam with pebbles and
cobbles

Gravel; gray, fractured rock
fragments and sand

Boulder and cobble zone

Gray, poorly-sorted, fine to coarse
sand with granules, and pebble
gravel (odoriferous)

0

Boulder and cobble zone

34' metagabbro with dense,
quartz veins

REMARKS:



APPENDIX B

Test Pit Logs



Colder Associates

FIELD TEST PIT LOG

TEMPj&i_F. Wf lTH?» Cloudy . E N G I N E E R _£_Illfifi_ . O P E R A T O R H. Jensen

E Q U I P M E N T Kubota KH170L

N 554.777 E 696,504

. C O N T R A C T O R Cornerstone Construction
TESTPIT_E_L

. DATE - .6 /7 /90
109.5 ft. BlTliy MSL

I I I I I I I I I I I I I T I I 1 I I I
0 5 10 15

r-o

-5

— 10

HOES

S A M P L E S
LUIL

S A M P L t D E S C R I P T I O N S AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/l

1.5' Not encountered.

SPECIAL NOTES'

PI - encountered hides at 1.5' - test pit_
backfilled immediately ,
Moved aooroximatelv 25" to the east
excavate P1A



Colder Associates

FIELD TEST PIT LOG

TEMP_£5_f. *EHH?» Cloudy . E N G I N E E R , R. Illes . O P E R A T O R TESTPIT_EL&_
Kubota KH170L . C O N T R A C T O R Cornerstone Construction

B 554,769 . E 696.536______ f I rV lT lBH 109.6 ft. DtTUM MSI.

I I I r i r T i i i r
S 10

I I I
r-o

-5

— 10

— 15

1—20

i- BEDROCK

4.0'

4.S1

S A M P L E S
JUL BtfTH

1-3.5'

S A M P L E DESCRIPT IONS AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/L

4.5.' Not encountered.

2) 0.5-4* mod, yellowish brown becoming med. gray.
________c-f SAND, little silt, tr. f. gravel,

few cobbles and boulde
2.5' (SW-SM) OVERBURDEN SPECIAL NOTES'

4-4.5' Weathered Bedrock
Difficult excavating 3.5-4.5'



Colder Associates

FIELD TEST PIT LOG

TEMP_fc£F. W E A T H E R P- sunny
Kubota KH170L_____

N 554.822 E 696.583

. E N G I N E E R R- Illes O P E R A T O R H- Jensen
C O N T R A C T O R Cornerstone Construction

TESTPIT_£L
, DATE 6 /7 /90

112.2 ft. D A T U M MSL I fli 893-6255.

I I I I I I J. 0-̂ -7!

~. • ---"" /

I I I I I I I I I I
10 IS

— 5

— 10

-15

1—20

- BEDROCK

0.8'

3.0'

S A M P L E S

1-3'

SAMPU D E S C R I P T I O N S AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/l

3.0' Not encountered.
1 ) 0 - . 5 topsoil and rootmass

2) 0.5-3' mod. yellowish brown becoming olive
gray, c-f SAND, some clayey silt,
tr. f. aravel. few cobbles «5%)
(SM) OVERBURDEN SPECIAL NOTES'

Test pit was_ moved ' to
BEDROCK anticipated location due to bedrock outcrops.



Colder Associates

FIELD TEST PIT LOG

TEMP_°_F. W M T I I f l P. Cloudy

fn i l lP l l ty i Kubota KH170L______

. O P E R A T O R H. Jensen TESTPIT.P3.

» 554.717 E 696.729

. C O N T R A C T O R Cornerstone Construction

117.2 ft. DiTuy MSL
. DATE 6/7/90

101893-6255.

I I I I I I I
5

I I I I \ I I
to is T I I I I21

r-o

— 10

— 15

— 20

XXXx x>y< xxx X.AX
L BEDROCK

S A M P L E
JUL

0-1

S A M P L E D E S C R I P T I O N S AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO *f/l

1.0' Not encountered.
1) 0-1* dark yellowish brown, m-f SAND, some clayey

_silt, little f. gravel, few cobbles (<5Z)
(SM) few roots. OVERBURDEN

1.0' BEDROCK SPECIAL NOTES'

Bedrock outcrops everywhere in the vicinity of P3 •



Colder Associates

FIELD TEST PIT LOG

TEMP_6JU W f l T H ? R rloudv. Rain
Kubota KH170L

, E N G I N E E R _^_Ulea. . O P E R A T O R H. Jensen U S T U T P4

N 554.646 E 696,549

. C O N T R A C T O R Cornerstone Construction
101-7 ft. B iTUH MSL

. DATE 6 /7 /90

NE - - SW

I I I I I I I I
0 5

I I ] I I I I I I I I I
10 15 2JL

I—0

-5

— 10

-15

1—20

BEDROCK

0-«'
SAMPLES

JUL
0.5-1.8'

S A M P L E D E S C R I P T I O N S AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/L

11 0- .4 ' tc 1.8' Not encountered.

2> 0.4-1.8' mod, yellowish brown to med. gray.
m—f SAND, some clavev silt
Qravel, few cobbles (5%1 BOTT
rootmass (SM) OVERBURDEN SPECIAL NOTES'

1.8'
Moved north'v-25' and excavated P4A



Colder Associates

FIELD TEST PIT LOG

TEMP_fc£F. WEATHER
Kubota KH170L

N55A.685 E 696,551

f l i e i M f f B R. Illes HPrHTBP H. Jensen_________ TUT PIT P4A

. C O N T R A C T O R Cornerstone Construction______ tkH 6/7/90________
106. 7 ft. lUTIiy MSL____;____________ j

I I I I I I I I I I I I I I I I I I
10 15 21

I—0

miii c

— 10

-15

1—20

SAMPLES
JUL "PTH

2.7-4.0

S A M P L E D E S C R I P T I O N S AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/L

1) Q - . 5 * topsnil 4.0' Not encountered.

2) 0. 5-2, 3' mod, yellowish brown.
some clavev silt.
cobbles ( 5 % )

31 2.3-4.0' olive qray, c-f SAND, little to SPECIAL NOTES'
some clayey silt, little qravel.
few cobbles and boulders (max 3')
(SM) OVERBURDEN

4 .0 ' - BEDROCK



Colder Associates

FIELD TEST PIT LOG

TEMP.7JLF. w»mi sunny . O P E R A T O R H. Jensen
Kubota KH170L____

I B C l T i n n N 554.384 E 695.841_

. E N G I N E E R R- Hies

. C O N T R A C T O R Cornerstone Construction

n r v i T i n n 69.8 ft . amy MSL

TEST PIT P5

. DATE 6 /7/90

NE

I l l l l l l l l l l l l I
0 5 10

1 I I I I I
15 UL

— 0

— 10

— 15

-20

S A M P L E S
UL

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

11 Fill - 50% bricks 0 .3'
50% black, c-f SAND and CLAYEY SILT,
some f . gravel (SM)
FILL

SPECIAL NOTES- Test, nit excavation terminated



Colder Associates

FIELD TEST PIT LOG

TEMP_Z£f. W E A T H E R Sunny
fn i l lP l imT Kubota KH170L

L B C t T i n * N 654.266 E 695.833

r y r . i M r r p R. Hies nPfi iTm H. Jensen_______ TESTPIT_E£_
. C O N T R A C T O R Cornerstone Constriir-<-inn _____ DATE 6/7/90_________

r i r v > T i n > 70.2 f t . D A T U M MSL_____________I

NW

r-fl

i i i i i i i i i i i r
0 5 10

I I I I T i l l
15 2JL

-5

— 10

>—15

— 20

7 ~
1.3'

S A M P L E S
1L

0-1.3'

S A M P L E O f S C R I P T I O N S AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/L

1) 0-1.3' mod. brown to dark qray, f. GRAVEL and .5'
c-f SAND, some cla\ (GM)
Qravel is cinder or
FILL

SPECIAL NOTES'
sample (5 gal,

Test pit terminated due to



Colder Associates

FIELD TEST PIT LOG

TEMPJJLf. »tiTH?« R. nies npr«»n» H. Knjp?
Kubota KH170L . C O N T R A C T O R Cornerstone Construction 0/WE 6/7/qn

i n n t T l f D I » 55A, 314 E 695.735 70.7 f t . .DATUM. MSL

I I I I I I I I I I I I I I I I I I I
10 15 21

[—0

— 5

— 10

— 15

— 20

SAMPLES
JJL P.EPTH

S A M P L E D E S C R I P T I O N S AND EXCAVATION NOUS TIME DEPTH OF HOLE DEPTH TO W/L

11 reddish brown. CLAYEY SILT, some f sand 1115 2.8'
rootmass present throughout (ML to CLL
FILL

SPECIU NOTES'
Bulk sample taken (5 gal,

Test pit terminated due to
of qroundwater.



Colder Associates

FIELD TEST PIT LOG

TEMP_Zfl.F. WEATHER sunnv .OPERATOR .. H. Jtnsen
Kubota KH170L

N 554,227 E 695.755

. ENGINEER _Ri_iiiSs___

. C O N T R A C T O R Cornerstone Construction

72.1 ft._____BtTliy MSL

TESTPIT.ES _
. DATE 6/7/90

inta93-fi

I I I I I I I I I
10

I I I I I I I I I I
15

r-o

-5

— 10

— 15

I— 20

1.8'

8.3'-.LSI

2JL
S A M P L E S

JUL P.EPTH
0-1.2'

1.0-2.3'
2.5-3.8'

S A M P L E DESCRIPT IONS AND EXCAVATION NOTES TIME DEPTH OF HOLE OEPTH TO W/l

1) 0-1.2' mod, orange pink. SILTY CLAY, trace f. sand, 2.3'
(CL to CH) FILL

2) 1.2-2.3' reddish brown to mod. orance Dink CLAYEY SILT
little f. sand (ML to CL) FILL

ĵ fl̂ j—G£AVELj-_some c—m aand some silt
ravel is cinders or asn

SPECIAL NOTES'
(GM) g
FILL Test pit moved aDDroximatelv 30' west as borehoJ-fi_T3_

was drilled in P8's original location. T3 was_
relocated as its planned location was ,inH>r

Test pit terminated due rn »n fn imf»r<Ti f nf



Colder Associates

FIELD TEST PIT LOG

H. Jensen

EQUIP
LOCAT

UfyT Kubota KH170L CflNTfiirTno Cornerstone Construction

ink N 552,675 E 696,002 fl rVITinn 65.2ft. DITUH

__S£_-« ————

1 1 1 1 1 1 1 1 1 1 1
0 5 10

— o —————————————————————————

—

-5

— 10

-15

-20 —————————————————————————————————————

\\̂^̂ _

1

2
3

4

^\ 6

\ 8

7 — J

1

I

MSL

I I I I
15

SAMPLE DESCRIPTIONS AND EXCAVATION NOTES

1) 0-0.9' toosoil

little silt, tr. gravel (SP-SM) 1.4-1.7 : lense

silt (SP-SM) FILL

3) 2-2.5' black to dark gray, f. SAND, little silt
(SP-SM) FILL

4) 2.5-3' brick-red brick and altered brick to a yellow/

cinder/ash? FILL

7) 5.3-7.0' same as #6; however, more yellowish orange.
rust. FILL

TIME

3£_

4.7'

B-3'

7.0'

BiTF 6/7/90

——— »-

I I
2

DEPTH OF HOLE

7.0'

SPECIAL NOTES'

Bulk oamj

—ffi ——

I
SAMPLES
NO DEPTH
A 0 9-2'
B 2-2.5'
C 2.5-V
D 3-4.7'
f 4.7-5.3'

DEPTH TO W/l

7.0'

IB (5 oal bucket) 0 <J-2 ' .

Water at 7.0'

Test oit terminated due to encountering of eroundwater.



Colder Associates

FIELD TEST PIT LOG

T£MP_22f. W E A T H E R Sunny . Hies . O P E R A T O R H. Jensen TEST PUPIL.
Kubota KH170L

« 552,600 E 696,032

. C O N T R A C T O R Cornerstone Construction
63.7 ft. DJTIIM MSL

. DATE
10*893-6255.

I I I I I I I I I I I I I I I I
5 10 15

-5

— 10

— 15

— 20

1
3,0'

I

2JL
S A M P L E S

UL DEPTH
0-3'
3-5'

S A M P L E D E S C R I P T I O N S AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/L

1) 0-3' dusky red, c-f SAND, and SILT some gravel
(SM) FILL

_.2r}i__3-5* mod, brown to dusky red to jark arav t,c
____ Vfi.Howish orano& p~f ^ AND Rftmp f

gravel. somp silt (SM) cinder/ash? SPECIAL NOTES'

Bulk samole (5 oal. hu^Vet) fl-V •

Test Pit movf-d gast of nri?ina1 Inratinn
due to existence of large concrete slab
foundation,.

Test nit terminated_due to
of groundwater.



CloudyTfMPjiLf.

E Q U I P M E N T Kuhota KH17CII.

Colder Associates

FIELD TEST PIT LOG

——— ENGINEER a. m.._____ OPERATOR H. T f S T H T P l l

DATE
"5.055 E 697.502 H f V l T I O N 70.6 Ft.

I I I I I I I 1 I 1 1 1 1 I I I

t—0

— 5

— 15

1—20

^1

2

_Y—— -y-
4 ^^

1 '
/ «•

4.0'

LSL

N O D E P T H
A n.i-71

B ?-4'

r i-s »'

SIMPLE DESCRIPTIONS AND EXCAVATION NOTES T I M E DEPTH OF HOIE DEPTH TO W/l

2) 0.5-2' dk yellowish orange m-f SAND
little silt (SP-SM) OUTWASH SAND

3) 2-4' mod, yellowish brown m-f SAND
little silt (SP-SM) OUTWASH SAND SPECIAL NOTES'

Tact- n-tf

4) 4-5.8* mod, yellowish brown c-m SAND*
some f. gravelfctr, silt (SP) OUTWASH SAND



Colder Associates

FIELD TEST PIT LOG

T£MP_6if. Cloudy B. Illes IIPHlTflP H. Jensen T[ST
Kuhnl-a KH170L BITE 6/6/90
555,056 E 697,909 t l f V l T l f m 73.9 Ft . B A T U M MSL 'I« 8-93-6

SW

r-o

NE

( i l l I I
5

i i r i i i i i i i i i
10 Ii 2.

-5

— 10

— IS

— 20

121

.12.

SIMMS
1L

4-7'

S t M P L C DESCRIPTIONS AND tXCAVATION NOTES T I M E D E P T H OF HOLE DEPTH TO W/t

1) 0-1' Topsoil 8.0' Not encountered.

1-&" vellowlsh orange, tn-f SAND, little
OUTWALK SAND

3) A-8' olive to med. gray c-f SAND.
rlavev silt

SPECIAL NOTES'
occasional cobble & boulder ( 5-10Z) r H f f < r n 1 t avravating from S-fl' .

(SM) TILL?



Colder Associates

FIELD TEST PIT LOG

f. * f l T M ? » Cloudy . E N G I N E E R B . Illes . O P E R A T O R TEST KIT P13

E Q U I P M E N T Kobota KH170L

N 554.373 E 697.246

. C O N T R A C T O R Cornerstone Construction

ri r v i T i n i i 72.5 Ft._____HITUM MSL
DATE 6/6/90

.101893-6255.

r—o

— 10

— 15

1—20

I I I I I I I
10

SAMPLE DESCRIPTIONS AND EXCAVATION NOTES TIME DEPTH OF HOU DEPTH TO W/l

n n-7' mod, yellowish brown, m-f SAND,
little silt, tr f. gravel (SP-SM)
OUTWASH SAND

SPECIAL NOTES'
Bulk samole taken (5 eal Bucket)



Colder Associates

FIELD TEST PIT LOG

W f t T H f t Cloudy

E Q U I P M E N T Kubota KH 1701______

i n C l T i n U M SS4.701- E 697,906

.ENGINEER .OPERATOR TEST PIT PIA

. C O N T R A C T O R Cornerstone Construction

II r U T i n t l 71.2 Ft._______BtTIIM MSL

. DATE .

I I I I I I I
10

I I I I i
15

I I T II

r—fl

-5

— 10

-15

1—20

S A M P L E S

S A M P L E DESCRIPTIONS AND EXCAVATION NOTES T I M E DEPTH OF HOLE DEPTH TO W/l

1) 0-3.5' dk. yellowish orange, f. SAND. 6.0' Not encounterd
li.t±le silt. tr. travel, occasional
cobbles and boulders (SP-SM) OUTWASH SAND

2) 1.8-6.0' Weathered bedrock - oossible till'
50Z cobbles
30Z boulders SPECIAL NOTES'
201 broken rock & soil Rock encountered at 3.8* nver entire Ipnorh nf

Excavated to 6' in Ar^a

Riillf RAranle



Colder Associates

FIELD TEST PIT LOG

T£MP_fiiF. WEATHER f- cioudv
f f | l l i m f U T Kubota KH 170L

ENGINEER «- . O P E R A T O R .. H. Jensen, —————— TESTPIT_Ii5_
am 6/6/90______________ C O N T R A C T O R Cornerstone Construction

K I C l T l d K N 554.195 E 697.659 f l f V l T l n M 6 9 . 3 f t . BiTUM MSL__________________1111893-6255

I I I I
10

— 0

-5

— 10

— 15

— 20

15

12:

421

2
S A M P L E S

1L
0-6'

S A M P L E DESCRIPTIONS AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/l

mnd t-n Hlc vpllnu-fqh brou 1115 4.5'

m-f SAND, little silt~tr. f. ftravel
occasional cobble (SP-SM)
OUTWASH SAND

SPECIAL NOTES'
Bulk sample ( 5 sal. bucket) taken

* Waited 1 hniir «r.rl ir.a.i.̂ .n 1»ir»1 af

Test pit terminated due to fnrnnnterlnB nf



Colder Associates

FIELD TEST PIT LOG

TEMP_6iF.

rninmciiT Kuhota KH I?OL
. O P E R A T O R H. Jensen

L D C t T i n U ;N 554,093 E 698,148

E N G I N E E R B. iiies
. C O N T R A C T O R Cornerstone Construction

73-9 ft.______ntTIIM MSL

. DATE
. 181

I I I I I I I I I I \ I I I I I I I
10 IS 21

r-o

-5

— 10

— 15

— 20

-BEDROCK

SAMPLES

0-3.5'

S A M P L E DESCRIPTIONS AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/l

7.0' Not encountered
11 0-3.V olive c-f SAND and c-f

cobbles (5X) (SP-SM) FILL (?)

2) 3.5-7.0' weathered bedrock or rockfill
50% cobbles
25Z boulders

SPECIAL NOTES'



Colder Associates

FIELD TEST PIT LOG

TEMP_fiiF. , ENGINEER s. OPERATOR "- U 5 T P I T P 1 7

Kubota KH 17QL C O N T R A C T O R Cornerstone Construction . O A T £
K 353, 726 E 697,446 ______ r i fV lT in i l 74.8 ft. BITIiy MSL . l O S j

I I I I I I I I I I I I I I
5 10 IS

r—o

— 5

— 10

-15

1—20

I
2JL

S A M P L E S
JUL

0-3'

S A M P L E D E S C R I P T I O N S AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/l

1) 0-3.4' weathered bedrock or rockfill 2.3'
507 cobbles
25Z boulders

25% olive gray, c-f GRAVEL and
c-f SAND, little silt
(GP-GM TO SP-SM)

SPECIAL NOTES '

Bucket refusal at 3.V Soil wet at 1.3'



Colder Associates

FIELD TEST PIT LOG

F. WEATHER ———Sunny . O P E R A T O R H. Jensen T f S T H T P l B

Kuhnt. KH 107L

N 553.970 E 697.909
. C O N T R A C T O R . Cornerstone Construction . D A T E 6/6/90

DATUM MSL IOI893-62SS

I I I T I I I I
10

I
15

I—0

— 10

-15

1—20

M_

SAMPIES
JUL PtPTH

0-2.B'

S A M P L E D E S C R I P T I O N S A N D E X C A V A T I O N N O T E S

]} nl-Ive ^ypv. c— f SAND. some f. {travel
i - t f t - i p e-Mf. few cobbles (10-15%) (SP-SM) becoming
moist at 1.4' , occasional yellowish brown
C f a l n l n j n- 5' FILL (?)

T I M E D E P T H OF H O L E DEPTH TO W /I

09io 2. fi ' Not encountered

j>vravateH P18A.



Colder Associates

FIELD TEST PIT LOG

TEMP_6if. W E A T H E R P- sunnv B. lilt. .OPERATOR H- -i«t.««n T F S T H T P - 1 8 A

£ OUIPMENT _J!ul»flisUaiL2QL
N 55A.OOA____E 697,896

. C O N T R A C T O R Cornerstone Construction . DATE 6/6/90

7 2 . 5 f t . OtTI IM MSL . IQ893-625

i—o

-5

I I I I I I I I I I I

— 10

— 20

S A M P L E D E S C R I P T I O N S AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/L

11 n-1.7' brown m-f SAND.
(?)

_ 7,7 ftt -1 J

_cobhles QO-15Z) (SP-SMi FILL (?) SPECIAL NOTES-
c-f GRAVEL. some c-f Sample, moist to wet at 7'.

rru-nxi FILL (?) Test



Colder Associates

FIELD TEST PIT LOG

TE«P_&flJ.

Kubota KH I?OL
t O C I T I f l H N 553.760 E 698.119

, E N G I N E E R B. Illes______ O P E R A T O R H. Jensen___________ TEST PITJ19

. C O N T R A C T O R Cornerstone Construction JJ|[ 6/6/90____

t l P V l T l f l M 73.9 ft.______B1TIIM MSL_____________

I I I I I
5

I I I

r-o

—10

— 15

I— 20

10
I I I I I I I I I I

IS
S A M P L E S

0-2'

S A M P L E D E S C R I P T I O N S AND EXCAVATION NOTES TIME DEPTH OF HOLE DEPTH TO W/L

c-f SAND, some f. sravel 0835 7.6' 7.5'
FILL

ore tmav 9M

10Z as described in Sample t 1 SPECIAL NOTES'

Test nit terminattd J..e fn .^countering nf



APPENDIX C

Field Change Documentation Forms



FIELD CHANGE DOCUMENTATION

DATE: .tfz^d FIELD CHANGE #:

PERSON REQUESTING CHANGE:

COMPANY/TITLE:

FIELD CHANGE: r^

REASON FOR FIELD CHANGE:

fi» gvr. c ^-.rr

v'

ACKNOWLEDGEMENT

ISRT- C.

NUS/USEPA/MDEP:

WORK PLAN ADDENDUM REOUIRED (Y/NV

ADDENDUM SUBMITTED TO ISRT (Y/NV_____

ADDENDUM SUBMITTED TO NUS/USEPA/MT^P



FIELD CHANGE DOCUMENTATION

DATE: r^3 o FIELD CHANGE #:

PERSON REQUESTING CHANGE: /£ £ //V 5

COMPANY/TITLE: A f>G<zCc.T^

FIELD CHANGE:

•••?

REASON FOR FIELD CHANGE:

_>^/ / .a ^>.-^ >

ACKNOWLEDGEMENT

ISRT: C.

NUS/USEPA/MDEP:

WORK PLAN ADDENDUM REQUIRED

LJ2-̂4*~ *̂>

ADDENDUM SUBMITTED TO ISRT (Y/NT>;

ADDENDUM SUBMITTED TO NUS/USEPA/MDFP (Y/NV



FIELD CHANGE DOCUMENTATION

DATE: FIELD CHANGE #:

PERSON REQUESTING CHANGE: f2 . ~XZ ( ( e c

COMPANY/TITLE: A

FIELD CHANGE: -K "H. ^

REASON FOR FIELD CHANGE:

i. c • e . •. r vTi V) t--^~<. ..-i f 2. ,r

P v l

ACKNOWLEDGEMENT

ISRT:

NUS/USEPA/MDEP:

WORK PLAN ADDENDUM ED ("Wish:

ADDENDUM SUBMITTED TO ISRT (Y/NV

ADDENDUM SUBMITTED TO NUS/USEPA/MDF.P fY/N):



FIELD CHANGE DOCUMENTATION

DATE: ^-i^D FIELD CHANGE #:

PERSON REQUESTING CHANGE:

COMPANY/TITLE: 6 n

FIELD CHANGE: t^-a -. g. *' "*

REASON FOR FIELD CHANGE:

",, r )~t\ r * V^»j> 5" f> "^ 5

ACKNOWLEDGEMENT

ISRT: C .

NUS/USEPA/MDEP:

WORK PLAN ADDENDUM REQUIRED

ADDENDUM SUBMITTED TO ISRT (Y/NV

ADDENDUM SUBMITTED TO NUS/USEPA/MDF.P



APPENDIX D

Laboratory Test Results

ft

m



Grain Size Distribution



PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

P

A
S
S
I
N
G

1OO

go

8O

7O

6O

5O

4-O

3O

20

1O

O

US STANDARD SIEVE OPENING SIZES

1O 2O 4O 6O10O2OO6" 3" 1 .5".75'.'375" 4
—I——i—I———I—

\

100 10 1.0 0.1
Grain size in Millimeters

0.01

GOBBLES
SAMPLE ID

S-1
T-1 /

/'",x

coarse | fine
GRAVEL

w%
4.1

LL
NP

C med fine
SAND

PL
NP

PI
NP

Other

. , ' • • • ' : . - - • . . .

'•^•.^f^£fcTy.s,^, CLAY
DESCRIPTION

Pale yellowish orange
m-f SAND.Iittle f gravel,
little silt (SP-SM)

Sample Type: DO Date Tested: 08/03/90

ISRT/WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



0/0

p
A
S
S
I
N
G

100

90

80

70

60

5O

4O

30

2O

1O

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

6" 3" 1.5".75'.'375" 4 1O 2O 4O6O1OO2OO
—I——i—I———I——Ht—if———I————I———H———I——I——I—I—I——

100 10 1.0 0.1
Grain size in Millimeters

0.01 0.001

GOBBLES
SAMPLE ID

S-1
T-3

coarse | fine
GRAVEL

w%
92.7

LL
NP

c med j fine
SAND

PL
NP

PI
NP

Other

/

:;-^iS-'SILT^^ CLAY
DESCRIPTION

Moderate reddish brown
m-f SAND and SILT,
little f gravel (SM-ML)

Sample Type: DO Date Tested: 08/06/90 /

ISRT/WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



0/0

p
A
S
S
I
N
G

100 i—

90

80

70

60

5O

4O

3O

2O

1O

O

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

6" 3" 1.5".75'.'375" 4 1O 2O 4O6O1OO2OO
H——i—I———I———I——H———I———S—-—eh——I——I——I—i—I——

100 10 1.0 0.1
Grain size in Millimeters

0.01 0.001

COBBLES
SAMPLE ID

S-3
T-3

coarse fine
GRAVEL

W%
25.6

LL
NP

c med
SAND

PL
NP

PI
NP

fine

Other

SILT CLAY
DESCRIPTION

Grayish red m-f SAND (SP)

Sample Type: DO Date Tested: 08/03/90

ISRT/WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



p
A
S
S
I
N
G

100

go —

so

7O

6O

50

4O

3O

20

1O

O

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

6" 3" 1 .5".75'.'375" 4
—I——i—I———I——ffi——H———I—

100

1O 2O 4O 6O1OO2OO
H———H———I——I——I—i—I——

\\

10 1.0 0.1
Grain size in Millimeters

0.01

COBBLES
SAMPLE ID

S-1
T-4

coarse fine
GRAVEL

W%
24.0

LL
NP

c med fine
SAND

PL
NP

PI
NP

Other

SILT CLAY
DESCRIPTION

Moderate brown
m-f SAND, some silt,
some f gravel (SM)

Sample Type: DO Date Tested: 08/03/90

ISRT/WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



p
A
S
S
I
N
G

100

go

so

7O

60

5O

4O

30

20

1O

O "-

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

6" 3" 1.5".75'.'375" 4
H—i—i——i——at—H——i-

10 20 40 60100200
—I———H———I——I——I—r-H

\\

100 10 1.0 0.1
Grain size in Millimeters

0.01

COBBLES
SAMPLE ID

S-2
T-4

coarse fine
GRAVEL

W%
27.5

- ^

LL
NP

/

c | med
SAND

PI-
MP

Pi
NP

fine

Other

SILT v-': CLAY
DESCRIPTION

Gray/Black/Pale yellow/orange
c-f SAND.some f gravel,
some silt (SM)

Sample Type: DO Date Tested: 08/02/90

ISRT/WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



p
A
S
S
I
N
G

100

90

SO

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

6" 3" 1.5".75'.'375" 4
H——H———I———I GLL——h

1O 2O 4O 6O1OO2OO
———I——I——I——i—I-

100 10 1.0 0.1
Grain size in Millimeters

0.01 0.001

COBBLES
SAMPLE ID

S-3
T-4

coarse fine
GRAVEL

W%
20.0

LL
NP

c med fine
SAND

PL
NP

PI
NP

Other

-v" SILT CLAY

DESCRIPTION
Grayish brown
m-f SAND.trace silt,
trace f gravell (SP)

Sample Type: DO Date Tested: 08/03/90

ISRT/WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



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

6" 3" 1 .5".75'.'375" 4 1O 2O 4O6O1OO2OO
I <JU

9O

o/o

7O
P

A 60

S
S 50

I
N
G

20

10

o

-\—— \
I

I ———— I ————— 1 ————

\̂\
N,

^J^J •M^̂ O

100 10 1.0 0.1
Grain size in Millimeters

0.01 0.001

COBBLES
SAMPLE ID

S-4
SD-1

coarse fine
GRAVEL

w%
9.5

LL
NP

c rned fine
SAND

PL
NP

PI
NP

Other

SILT CLAY
DESCRIPTION

Medium dark gray
f GRAVEL and c-f SAND
little silt (GW-GM)

i

Sample Type: DO Date Tested: 08/03/90

ISRT/WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

p
A
S
S
I
N
G

100

go

so

7O

60

5O

4O

3O

2O

1O

O

US STANDARD SIEVE OPENING SIZES

6" 3" 1.5".75'.'375" 4
H——i-H———I———H

1O 2O 4O 6O1OO2OO
H———H———I——I——I——i—I——

100 10 1.0 0.1
Grain size in Millimeters

0.01 0.001

GOBBLES
SAMPLE ID

S-2
SD-2

coarse fine
GRAVEL

W%
8.7

LL
NP

c med fine
SAND

PL
NP

PI
NP

Other
;/:^'Msite • :- CLAY

DESCRIPTION
Pale yellowish orange
m-f SAND.some silt,
trace f gravel (SM)

Sample Type: DO Date Tested: 08/03/90

ISRT/WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



%

p
A
S
S
I
N
G

go

7O

60

50

40

20

10

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

6" 3" 1.5".75'.'375" 4
H——rH———I———I SI il———h-

10 20 40 60100200
1———H———I——I——I—r—l——

\

100 10 1.0 0.1
Grain size in Millimeters

0.01 0.001

COBBLES
SAMPLE ID

S-3
SD-2

coarse fine
GRAVEL

W%
11.5

LL
NP

C med | fine
SAND

PL
NP

PI
NP

Other

SILT CLAY
DESCRIPTION

Medium gray
c-f SAND, some silt,
little f gravel (SM)

Sample Type: DO Date Tested: 08/03/90

ISRT/WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



p
A
S
S
I
N
G

100

90

8O

70

6O

5O

4O

3O

20

1O

O

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

6" 3" 1.5".75'.'375" 4
H——i—I———83———I———H———h-

1O 2O 4O 6O1OO2OO
—I———H——I——I——I

100 10 1.0 0.1
Grain size in Millimeters

0.01 0.001

COBBLES
SAMPLE ID

P-8
2.5'-3.8'

coarse fine | c
GRAVEL

W%
43.0

LL
NP

med fine
SAND

PL
NP

PI
NP

Other

• ' ' - . ' ' ' . " " -

:V-'^:/^':siLT/£'.; / CLAY
DESCRIPTION

Multicolored slag
c-f GRAVEL.some c-f sand,
some silt (GM)

Sample Type: BULK Date Tested: 08/03/90

ISRT/WOBURN/MA

893-6255.12

COLDER ASSOCIATES INC.
Consulting Engineers



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

6" 3" 1 .5".75'.'375" 4 1O 2O 4O6O1OO2OO
I (JU

go

so
O/o

7O
P

A 60

S
S 50

I
N
G

2O

1O

r\

\
\
\•\

—i — i — i — i —

\
\
\
\\\N

^ -̂H—— ~«
100 10 1.0 0.1

Grain size in Millimeters
0.01 0.001

COBBLES
SAMPLE ID

P-10
0.0-3.0'

coarse fine
GRAVEL

W%
24.3

LL
NP

c | med fine
SAND

PL
NP

PI
NP

Other
Gs=3.63

•:••:•••• SILT CLAY

DESCRIPTION
Purple
c-f SAND and SILT,
some f gravel (SM)

Sample Type: BULK Date Tested: 08/06/90

ISRT.WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



p
A
S
S
I
N
G

100

go

so

7O

6O

5O

4O

3O

2O

1O

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

6" 3" 1 .5".75'.'375" 4
—I——i—I———I ED I———H———H-

1O 2O 4O 6O1OO2OO
—I———H———I——I——I——r-H——

\
\

100 10 1.0 0.1
Grain size in Millimeters

0.01 0.001

COBBLES
SAMPLE ID

P-12
4.0'-7.0'

coarse fine
GRAVEL

W%
7.0

LL
NP

c

PL
NP

med ] fine
SAND

PI
NP

: ' - ' . - -

Other

, :- v::v.:^S1LT ,-m ::: CLAY
DESCRIPTION

Mod. yellowish brown/med. gray
m-f SAND.some silt,
some c-f gravel (SM)

Sample Type: BULK Date Tested: 08/03/90

ISRT/WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



o/o

p
A
S
S
I
N
G

100

go

ao

7O

6O

so

4-O

3O

20

10

o

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

6" 3" 1.5".75'.'375" 4
H——r—I———I———I——®——I-

1O 2O 4O 6O1OO2OO
H———H———I——I——I—r—I——

100 10 1.0 0.1
Grain size in Millimeters

0.01 0.001

COBBLES
SAMPLE ID

P-13
0.0-7.0'

coarse fine
GRAVEL

w%
10.6

LL
NP

c

PL
NP

med fine
SAND

PI
NP

Other
Gs=2.61

SILT CLAY
DESCRIPTION

Tan
m-f SAND.some silt,
little f gravel (SM)

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

ISRT.WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



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

o/o

p
A
S
S
I
N
G

6"
H

3" 1 .5".75'.'375" 4
I ——— I ——— I

2O 4-O 6O1OO2OO
I —— I —— I —— i— »-

100 10 1.0 0.1
Grain size in Millimeters

0.01 0.001

GOBBLES
SAMPLE ID

P-14
0.0-3.8'

coarse fine
GRAVEL

W%
7.9

LL
NP

c med fine
SAND

PL
NP

PI
NP

Other
Gs=2.51

^.•:'3:-".';;.'SiL^^^-.^ CLAY
DESCRIPTION

Brown
m-f SAND.some silt,
little f gravel (SM)

Sample Type: BULK Date Tested: 09/06/90

ISRT.WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



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

6" 3" 1.5".75'.'375" 4 1O 2O 4O6O1OO2OO
I U(J

90

SO

7O
P

A 6O

S
S 50

I
N 40

G

20

10

r\

"̂-̂
-i ———— I ——— i ——— I ——

*lvF£\
— I ————————————

\,

Grain size in Millimeters

COBBLES
SAMPLE ID

P-15
0.0-6.0'

coarse
GRA

W%
14.3

fine
iVEL

LL
NP

c med fine
SAND

PL
NP

PI
NP

Other
Gs=2.63

SILT CLAY

DESCRIPTION
Tan
m-f SAND.some silt,
trace f gravel (SM)

Sample Type: BULK Date Tested: 08/28/90

ISRT.WOBURN/MA

893-6255.12

GOLDER ASSOCIATES INC.
Consulting Engineers



Modified Proctor Moisture/Density



MOISTURE/DRY DENSITY CURVE
ASTM D-1557

1^0

140

135

D
R
Y 130

D
E 125

N
S
. 120

T

<plo "5

110

•inc

/
/
x -—••I

V

N

,
\

\
\

\\
r-Llh

v
\

EOF

\

\

SATU

^>
V

RATIC

\

N

6% 10% 14% 18% 22% 26% 30% 34%

MOISTURE CONTENT

SAMPLE IDENTITY
P-10
0.0'-3.0'

Wn%
24.3%

WL
NP

WP
NP

IP
NP

MAXIMUM DRY DENSITY (pcf) 1 27.0
OPTIMUM MOISTURE (%) 15.0%

SAMPLE TYPE Bulk

DESCRIPTION
Purple c-f SAND and
SILT, some f gravel (SM)
Gs=3.63

DATE TESTED 8/06/90

ISRT/WOBURN/MA

893-6255.12
GOLDER ASSOCIATES,INC
Consulting Engineers



MOISTURE/DRY DENSITY CURVE
ASTM D-1557

140

135

130
D
R
Y 125

D
E
N
S
I
T
Y

(pcf)

120

115

110

105

100
4%

\ \

\

LINEOFSKTURVTION

^

6% 8% 10% 12% 14% 16% 18%

MOISTURE CONTENT

SAMPLE IDENTITY
P-13
0.0'-7.0'

Wn%
10.6%

WL
NP

WP
NP

IP
NP

MAXIMUM DRY DENSITY (pcf) 1 20.3
OPTIMUM MOISTURE (%) 8.0%

SAMPLE TYPE Bulk

DESCRIPTION
Tan m-f SAND .some
silt, little f gravel (SM)
Gs=2.61

DATE TESTED 8/16/90

IS RT/WOB URN/MA
893-6255.12

COLDER ASSOCIATESJNC
Consulting Engineers



MOISTURE/DRY DENSITY CURVE
ASTMD-1557

D
R

D
E
N
S
I
T
Y

(pcf)

145

140

135

130

125

120

115

110

105
4%

\

LINE OF SATURATION

N

6% 8% 10% 12% 14% 16% 18%

MOISTURE CONTENT

SAMPLE IDENTITY
P-14
0.0'-3.8'

Wn%
7.9%

WL
NP

WP
NP

IP
NP

MAXIMUM DRY DENSITY (pcf) 1 23.4
OPTIMUM MOISTURE (%) 8.7%

SAMPLE TYPE Bulk

DESCRIPTION
Brown m-f SAND.some
silt.little f gravel (SM)
Gs=2.51

DATE TESTED 7/23/90

IS RT/WOB URN/MA

893-6255.12
GOLDER ASSOCIATESJNC
Consulting Engineers



MOISTURE/DRY DENSITY CURVE
ASTM D-1557

135

130

125
D
R
Y 120

N
S
I
T
Y

(pcf)

115

110

105

100

95
0%

\

LINEOFSATURmON

\

\

4% 8% 12% 16% 20% 24% 25%

MOISTURE CONTENT

SAMPLE IDENTITY
P-15
0.0'-6.0'

Wn%
14.3%

WL
NP

WP
NP

IP
NP

MAXIMUM DRY DENSITY (pcf) 117.2
OPTIMUM MOISTURE (%) 1 1 .5%

SAMPLE TYPE Bulk

DESCRIPTION
Tan m-f SAND, some
silt.trace f gravel (SM)
Gs=2.63

DATE TESTED 7/18/90

ISRT/WOBURN/MA
893-6255.12

GOLDER ASSOCIATESJNC
Consulting Engineers



Shear Strength



15.O

14.0

13.0

12.0

1 1.0

10.0

9.0

8.O

7.0

6.O

5.0

4.O

3.O

2.O

1.0

o.o

TRIAXIAL COMPRESSION STRENGTH TEST
CONSOLIDATED/UNDRAINED WITH PORE PRESSURE MEASUREMENT

P-13,Bulk

TOTAL STRESS MOHR'S STRENGTH CIRCLES (in psf)

12 16
(Thousands)

20 24 28

EFFECTIVE STRESS MOHR'S STRENGTH CIRCLES (in psf)

0.0
12 16

(Thousands)

Consolidation
Pressure

(psi)
3
6
9

Initial
Moisture

(%)
10.9
10.5
11.1

Initial Moist
Density

(pcf)
127.0
127.0
126.3

ISRT/WOBURN/MA
893-6255

GOLDER ASSOCIATES INC.
MT LAUREL, NJ.



12.O

1 1.0

1O.O

9.0

8.O

7.0

6.O

5.O

4.0

3.0

2.O

1.O -

0.0

TRIAXIAL COMPRESSION STRENGTH TEST
CONSOLIDATED/UNDRAINED WITH PORE PRESSURE MEASUREMENT

P-14.BULK

TOTAL STRESS MOHR'S STRENGTH CIRCLES (in psf)

12
(Thousands)

16 2O 24

EFFECTIVE STRESS MOHR'S STRENGTH CIRCLES (in psf)

12 16
(Thousands)

2O 24 28

Consolidation
Pressure

(psi)
3
6
9

Initial
Moisture

(0/0)

11.3
11.0
11.5

Initial Moist
Density

(pcf)
130.4
130.5
130.5

ISRT/WOBURN/MA
893-6255

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



-s

15.O

14.0

13.0

12.O

1 1.0

10.0

9.0

8.O

7.0

6.0

5.0

4.0

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)

12 16
(Thousands)

2O 24 28

o.o

EFFECTIVE STRESS MOHR'S STRENGTH CIRCLES (in psf)

12 16
(Thousands)

2O 2-4-

Consolidation
Pressure

(psi)
i,3)
'\BJ
( 9 \

Initial
Moisture

(%)
13.8
13.8
13.9

Initial Moist
Density

(pcf)
126.0
126.7
127.1

ISRT/WOBURN/MA
893-6255

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



Consolidation
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CONSOLIDATION TEST FIGURE

bBn,FrT ISRT/Woburn/MA

RDRIMr. Nf> PI 3

pf^rRiPfiftM

SAMPLE NO. DEPTH 0-7 feet ELEV. 72.5 - 65.5 (MSL)

INITIAL
SAMPLE HEIGHT. .Q.,74.8 IN.

INITIAL
MOISTURE CONTENT
INITIAL
VOID RATIO

14.0 «

0.44

ATTERBERG LIMITS: L

REMARKS

Yo

NP

SAMPLE AREA.
INITIA
BULK
INITIA
SATUI

L
DENSITY.

4.897

128.96

SPECIFIC
SO IN GRAVITY, 2.61

WITIAL ilfi 70
P»CF DRY DENSITY 116.72

JATION., 75.0 OA .

OA I*
NP

FINAL
5ATURAJIC

% P-

f
N 100.0

PCF

%
NP *' OA

.46

Go

.42

0

S
* .40
o
o

.38

.36
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=»= •«
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T
ft ~T '
T'
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I 0.5
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Dot* 09/18/90
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CONSOLIDATION TEST FIGURE
PROMPT ISRT/Woburn/MA

BORING NO P14

nF«sr«"«»Tir>K)

SAMPLE N(•» DEPTH 0-3.8 feet ELEV. 71.2-67.4 (MSL)

INITIAL
SAMPLE HEIGHT __ 0.749 IN. SAMPLE AREA

INITIAL
MOISTURE CONTENT
INITIAL
VOID RATIO 0

11.52 c

.3493

ATTCRBERG LIMITS: L

REMARKS:

INITIAL
Yo BULK DENSITY

INITIAL
SATURATION

u NP "-

4.901

127.81

SPECIFIC
SO IN. GRAVITY , 2.51

INITIAL ...
f*CF DRY DENSITY 114.80

82.8 o/.

»«
NP

FINAL
SATURAJIC

% P-

N 100.0

PCF

%
NP * o/_

.38

.36

o 6o

$
c .34
0
0

.32

.30

0.

i
••Ml b: •.• » : : ;

_ < i : ;

I 0.5

Scale AS SHOWN "
Data 09/18/90
Job No. 893-6255
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CONSOLIDATION TEST FIGURE
bun IFPT ISRT/Woburn/MA

BORING wn P15

nFSCRlPTIftM __._

SAMPLE NO. DEPTH 0-6 feet ELEV. 69.3 - 63.3 (MSL)

INITIAL
SAMPLE HEIGHT ^0. 752 IN.

INITIAL
MOISTURE CONTENT
INITIAL
VOID RATIO

13.87 «

0.47

ATTERBERG LIMITS: L

REMARKS!

Yo

NP

SAMPLE AREA.
INITU
BULK
INITU
SATU

kL
DENSITY

IL
RATION

V-

4.901

126.41
SO.

F

77.3

*w

SPECIFIC 9 ,„
IN GRAVITY ^ • 0 J

tt
'CF 0

F
% S

NP

JITIAL
RY DENS
INAL
ATURATIO

% P_

TY 111.01

N 100
PCF

%

NP '' •/„

.50

.48
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.46
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$
* .44
0
o

.42

.40

•3?

i k«- •̂

_

h s

' •

I 0.5

Scale AS SHOWN '
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APPENDIX E

Background Information



Record of Decision Figure 13 and 14



DISCHARGE
FROM
BLOWER CONTROLLER

6'0

•A» • > \»| •#*"•-.»» :w-^^*»-* 7i

/ T-1
' '

CARBON
/•'/ BED '

ALTERNATIVE A-3
(CARBON ADSORPTION)

SCALE

"̂ 12 FOOT HIGH STACK

$3r**—

T-2
CARBON DIKE AROUND

-^wi

T-1 & T-2
3
D

m
CO

8' DIA. x 6' HIGH 316 S/STL. WITH TOP MANHOLE,
SIDE MANHOLE, FLUSH BOTTOM DRAIN, WITH
INTERNAL SCREEN TO SUPPORT 6000 LBS.

' CALGON TYPE IVP CARBON BED

STAUFFCR CHEMICAL COMPANY
WOBURN, MASS.



ALTERNATIVE A-4

30*

304 S/STL BLOWER
O-2O FT3/MIN

10t<2O<S)10 FT3/MIN

(THERMAL OXIDATION)
NO SCALE

-n
5
39m

BURNER WITH CONTROLS T-1
STORAGE

TANK

T-1 3000 GAL. C/SfL'
PROPANE STORAGE TANK STAUFFER CHEMICAL COMPANY

WOBURN, MASS.



Pre-Design Investigation Tables 7 and 16



Hole Number

Treatment Plant
Locations

Tl
T2
T3
T4

Test Pits P1-P10

Future Development

SD1
SD2
SD3
SD4

Test Pits P11-P18

TABLE 7

Geotechnical Drilling and Testing

Task S-4, Foundation Design

DRILLING

Depth (ft.)

15
15
15
35

8 ft. max.

20
40
40
15

8 ft. max.

Number of
Disturbed Samples

Number of
Undisturbed Samples

4
4
4
8

6
9
9
4

2
2
2
2

2
2
2
2

LABORATORY TESTING

Test

Grain size distribution

Atterberg Limits

Consolidation Test

Triaxial Shear Tests

Standard Penetration Tests

Actual testing will depend on soil types.

No. Tests

15

15

4

6

48

Colder Associates



TABLE16(Cont.)
DATA QUALITY OBJECTIVE SUMMARY

MEDIA
Soil

CONSENT DECREE OBJECTIVE

An additional task has been
added to perform a preliminary
foundation assessment for
potential treatment plant sites
(Task S-4)

DATA NEEDS
East Hide Pile cover
drainage layer sand

East Hide Pile cover
gas collection gravel

Permeable cover
filter fabric

East Hide Pile cover
Flexible Memebrane Liner

Bearing capacity

ANALYSES
Grain size
distribution

Permeability

Grain size
distribution

Permeability

Aperture Size

Weight
Strength

Puncture
resistance

Thickness

Environmental
compatibility

Standard
penetration
tests

Grain size
distribution

Atterberg limit

Shear strength

Consolidation

NUMBER OF
SAMPLES

3

3

3

3

3

3
3

3

3

3

48

15

15

6

4

ANALYTICAL
LEVEL

N/A

N/A

N/A

N/A

N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

ANALYTICAL
METHOD

ASTM-D422

COEEM
1110-2-1906

ASTM-D422

COEEM
1110-2-1906

ASTM-D4751

ASTM-O3776
ASTM-D4632

ASTM-D4833

ASTM-D1777

Literature
Review

ASTM-1586

ASTM-D422

ASTM-D4318

COEEM
1110-2-1906

ASTM-D2974

RATIONALE
Samples from each potential
borrow source will be tested to
determine USDA classification
and flow capacity.

Samples from each potential
borrow source will be tested to
determine USDA classification
and flow capacity.

To ensure compliance with design
specification for weight and
aperture
To insure that the FML will meet
the design specifications against
tearing, puncture or degradation.

Soils investigation is required to
locate potentially suitable sites
for construction of water and
gas treatment facilities.

1

Colder Associates



Pre-Design Investigation Figure 23





LOCATIONS OF
GEOLOGIC

CROSS SECTIONS

PREPARED FOR

S t a u f f e r C h e m i c a l C o m p a n y
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I

35O F t.
I

GEOLOGIC
CROSS SECTION A - A 1

p«f PAftfO F

S t o u f f e r C h e m i c a l C o m p a n y

ROCIX ASSOCIATES INC

SCALE
S H O W N

DATE
NAK. !*•-
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APPROXIMATE SITE DEVELOPMENT AREA

TV-75

B-37

POORLY SORTED MIXTURE OF GRAVEL .SANO.SILT ft CLAY

GEOLOGIC
CROSS SECTION B -B1

PREPARED FOR s

" . S t o u f f e r C h e m i c a l C o m p a n y

Consullinfl Ground-Water G«olcg«ts
ROUX ASSOCIATES INC

SCALE
SHOWN

DATE
UAR.IS8*
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IfPOTENTIAL TREATMENT PLANT LOCATION
ADJACENT TO CHROMIUM LAGOONS

c

c

c
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ft«*f« Of H«l«l C«ac««tr»tt»l

!• PPM

100-1.000 > 1.900
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LOO* L ©
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C h e m i c o l C o m p a n y

| ROUX ASSOCIATES P*C : 24
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TREATMENT

PLANT LOCATION
ADJACENT TO THE
WEST HIDE PILE
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