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Summary of Remedial Investigation Data For Stream Sediments
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APPENDIX B

Technical Procedures



List of Procedures

Golder Associates Inc.

Drilling, Sampling, and Logging of Soils
Field Identification of Soil

Sampling Surface Soil for Chemical Analysis
Collection of Composite Soil Samples

Procedure for Laboratory Identification of Hide Residue in
Soil
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1. PURPOSE

The purpose of this technical procedure is to establish uniform and consistent
methods for drilling, sampling, and logging soils.

2. APPLICABILITY
This technical procedure is applicable to all Golder Associates Inc.

representatives engaged in subsurface soils investigations. It is to be used
at either uncontaminated or contaminated sites.

3. DEFINITION
3.1 Bresking Dril) Rod

Breaking drill rod 1s defined as uithdrawing and decoupling drill rod in order
to advance the boring, retrieve samples, or abandon the hole.

3.2 Down Time

Down time {s defined as non-productive time due to 2 drilling contractor’s
operational problems.

3.3 fontaminated 3ijte

A contaminated site 15 defined as a location &t which an environmental
investigation is being conducted for the purpose of determining the existence
or extent of hazardous waste or groundwater contamination.

3.4 In Situ Soil Sample

An in situ soil sample is, a (theoretically} undisturbed sample which
represents the soil as it exists in the ground. Although al] samples are
disturbed to a certain extent, in situ sampling methods attempt to minimize

disturbance.

3.5 ln Sity Sei) Testing

In situ soil testing is performed on the soil at its naturally existing
Tocatfon or interval; examples include cone penetrometer, standard
penetration, and in situ vane shear testing.

3.6 Production Time

Production time 1s defined as the time spent performing contractually required
activities under the drilling contract other than drilling. An example might
be the time spent installing piezometers.
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3.7 Stand-by Time

Stand-by time §s defined as non-productive time due to the Golder Associates
Geologist/Field Engineer halting work.

3.8 JSubsurface Investigatien

A subsurface {nvestigation is defined as the exploration of the soil
stratigraphy, groundwater and other characteristics below the earth’s surface;
investigative techniques typically include drilling and sampling and
excavation of test pits; test pitting is addressed in TP-1.1-3, "Test Pit
Logging and Sampling.”

4. RIFERENCES

;.11 Golder Associates Technical Procedure TP-1.2-6, "Field Identification of
oils”

4.2 ASTM-D-1586, "Penetration Test and Split-Barrel Sampling of Soils"
4.3 ASTM-D-1587, "Standard Practice for Thin-Walled Tube Sampling of Soils"
4.4 ASTM-D-3550, "Ring-Lined Barrel Sampling of Soils"

5. DISCUSSION

The purpose of any drilling and sampling program {s to obtain information
which will be used in evaluation of the characteristics and conditions of a
particular site. The quality of any design or assessment hinges on the
quality of the samples obtained and the data derived from them. Specified
guidelines and procedures for drilling operations, sampling, and logging must
be followed in order to obtain uniformly useful samples. It is the Project
Manager’s responsibility to design the drilling and sampling program for the
project, and to select the drilling and sampling techniques to be used.
Standard drilling techniques are included in Appendix A, and sampling
techniques in Appendix B. It 1s the Geologist/Field Engineer’s responsibility
to see that samples are obtained in compliance with the defined methods, and
that accurate and complete drilling data is recorded. Drilling data should
include the soil types and conditions encountered during drilling, and any
variations from prescribed drilling and sampling standards. A1l variations
must be documented on Procedure Alteration Checklists (Exhibit A) and approved
by the Project Manager. Standard forms used for recording drilling and
sampling information are the History of Hole form (Exhibit B) and the Record
of Borehole log (Exhibit C). Samples shall be labeled, stored and transported
as appropriate for the sample type.
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Field personnel must understand the purpose and goals of their efforts in
order to make appropriate judgement calls. It is the responsibility of the
Project Manager to make this information available to the Geologist/Field
Engineer, just as it 1s the responsibility of the Geologist/Field Engineer to

mtke every effort to fully understand the purpose of the task.

€. RESPONSIBILITIES
€.1 Profect Manager

The Project Manager is responsible for the overall management of the driliing
and sampling project, but may delegate responsibilities to other qualified
team members. Duties include design of the drilling and sampling program,
location of boreholes, establishing minimum sampling frequency and sampling
techniques, approving all variations from established procedures, ensuring
that contractual agreements are established with the contractors, preparing
the scope of work, and briefing all field personnel on the expectations and

requirements peculiar to the project.

6.2 Geologist/Field fngineer

The Geologist/Field Engineer is responsible for documenting all on-site
geotechnical activity. These activities include: ensuring that samples of
adequate quality are obtained, documenting varfations from standard
procedures, logging samples, ensuring sample integrity in storage and
transportation to the laboratory for testing, and reviewing the daily drilling
report with the drilling contractor. The Geologist/Field Engineer shall
develop an understanding of the ultimate goal of the investigation in order to
adequately record needed information and be able to make sound decistons in

case of unforeseen circumstances.

7. [EQUIPMENT OR MATERIALS
7.1 Lontractor-Supolied €ouipment

The following equipment 1s typically supplied by the drilling contractor;
actual requirements shall be as specified in the scope of work established by

the Project Manager.

¢ Drill rig and al1 drilling tools, rods, bits, water tank, and related
squipment.

o Sampling tools, such as spilt-tube samplers and bailers.
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e Portable steam cleaners for cleaning environmental sampling equipment,
" the drilling and other drilling equipment are generally required in
investigations of potentially contaminated sites, -and may be provided
by the drilling contractor or rented separately.

o Shelby tubes and caps
7.2 General Field Suoplies

Supplies required for Golder Associates field personnel generally include the
following:

Technical Procedures Field Book

Health and Safety Plan

Knife or spatula

Indelible Ink pens and felt tip markers
Shipping containers

Procedure Alteration Checklists (Exhibit A)
History of Hole Forms (Exhibit B)
Record of Borehole Logs (Exhibit C)
Sample jars or bags

Sample labels {Exhibit D)

folding rule

Clipboard

Engineering tape measure

Flagging

Golder staff telephone list

Other items as dictated by project need

*® & » & & " 8 & PO &P e OB

7.2.1 Field Supplies for Environmental Sampling

Additional items needed for acquiring environmental samples at a potentially
contaminated site shall be as specified by the Project Manager and/or site
health and safety plans, and may include the following:

Cooler for sample transport, with "blue ice” or dry ice

Sample Jars with Teflon lids
Organic Vapor Analyzer, HNU, TIP or combustible gas detector

Chain of custody forms and seals
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- 8. PROCEDURE
8.1 Project Briefing and Site Preparation

The Project Manager shall ensure that all Golder Associates and Contractor
personnel are briefed on the importance of proper drilliing and sampling
techniques, health and safety requirements, and the other issues addressed by
this technical procedure. Al1 personnel shall be advised that unanticipated
conditions may dictate changes in standard and accepted procedures as outlined
in this technical procedure. A}l such variations shall be documented on a
Procedure Alternation Checklist (Exhibit A) and reviewed and approved as noted

in Section B.5 below.

A1 downhole drilling and sampling equipment shall be measured for correct
length prior to use for the purpose of measuring depth during drilling.
Measurements shall be recorded by the Geologist/Field Engineer.

8.2 History-of-Hole Forms

A record of events related to each borehole shall be maintained by the
Geologist/Field Engineer on the History of Hole form (Exhibit B). The purpose
of this form is to document events associated with drilling each hole in case
questions arise later. All events which could affect the successful and
timely completion of a borehole should be recorded. All information available
prior to the initiation of drilling a borehole should be recorded, including
job number and ltocation; borehole number; name of contractor, driller, and
Geologist/Field Engineer; weather conditions; and temperature. Other data
requested on the form shall be completed as it becomes available.

The names and responsibilities of people working at or visiting the site
should be recorded, as well as the time of their arrival and departure. Other
ftems that should be noted include the shift time, beginnin? and end of
drilling or production time, down time, stand-by time, total footage drilled,
quantities of supplies used (i.e., sand, grout, ptezometer piping, etc.},
depth water was encountered, and the number and type of samples taken.

8.3 [Drilling Methods

Many types of drilling methods exist for the purpose of advancing boreholes
through soil or other unconsolidated deposits. Unconsolidated deposits
present special drilling problems due to the nature of the material,
specifically a tendency to collapse. The Project Manager shall determine the
most appropriate technique for the types of material expected to be
encountered. The most commonly used methods fnclude hollow stem augering, air
or mud rotary drilling, and cable tool drilling. Drilling methods are
discussed in detail in Appendix A.
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8.4 Sampling Considerations

Sampling shall start at the ground surface and continue at depth intervals as
specified in the project work plan or as directed by the Project Manager.
Unless otherwise directed by the Project Manger, drill samples shall be
obta;ned a; the surface and at 5 feet depth intervals even 1f no other sample
is obtained.

The sampler shall be removed from the hole avoiding excess jarring to the
sampler when breaking the drill rods, as such jarring may result in loss of
all or a portion of the sample. Excess jarring also disturbs the integrity of
samples intended to be in situ samples, making test results on sofl strengths
erroneous. Excess jarring of in situ samples should be noted on the Record of

Borehole (Exhibit C).

Procedures for managing poor recovery shall be established with the Project
Manager prior to initiating drilling and sampling activities.

If a sample 1s lost or poor recovery s realized (defined as more than 50
percent missing from the sampled length), the following minimum procedures
shall be followed:

1) The Geologist/Field Engineer shal) confirm that the appropriate sample
catcher and bal) check valve are in operating order, unless other types
of samples arrangements are specified by the Project Manager.

2) The boring shall be advanced to the bottom of last sample interva) and a
second sample attempt made after considering what sampling technique
variable may be adjusted to fmprove recovery. Varjables may include:

o Adjusting the frequency of blows used to advance the sampler.

e Lletting the sampler “rest" after being driven the 1B-inch sample
interval.

Placing a plastic "sock" around the sample catcher.

Pushing the sampler rather than driving with a hammer,

Design of the catcher.

Condition of the sampler shoe, replace 1f necessary.

3) If poor recovery continues, contact the Project Manager or refer to
_project- or site-specific directions.

8.4.1 Types of Samplers

There are a variety of samplers which may be used on drilling grojects. each

with its own purpose and advantages. Several of the most widely used samplers

are described in Appendix B along with guidelines for their use. The Project

:;nagerjistresponsib1e for selecting the sampling method(s) most desiradble for
e project.
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8.4.2 Sample Logging

AN saﬁples. whether in situ or disturbed, shall be inspected and logged by
the Geologist/Field Engineer. The s0il shall be classified according to the
procedures presented in TP-1.2-6, "Field ldentification of Soil", and recorded

on the Record of Borehole (Exhibit C).

The Record of Borehole log provides both a graphic and descriptive record of
observations made during the drilling of the borehole. A1l immediately
available information shall be filled out first; including borehole number,
drilléng date, dril) rig, job number, contractor’s name, driller’s name, and
Geologist/Field Engineer’s name. Other information, such as elevation and
location coordinates may be added later 1f they are not immediately known.

The 1og may be modified by the Project Manager to include information such as
station number, offset distance, and inclination of hole, to suit the needs of
a particular project. Minor variations to this To? have been used in the past
and may be preferred for consistency for a particular client.

A scale which will allow enough space for soil descriptions shall be chosen
and recorded fn the first column under the heading "Depth Scale” starting at 0
feet. This scale shall be used to align the information across the form so
that data can be easily related to the proper depth at which it was
encountered. The method of driliing shall be recorded in the next column,
marking the appropriate depths that the method was used. The next 3 columns
{Soil Profile Description, Graphic Log, and USCS)} may be left blank unti) the
type of material has been determined and a chan?e in s0i) type has been
encountered. The Geologist/Field Engineer shall observe the soil cuttings
coming out of the hole to make an approximation of depth of chan%e. This may
be verified by comparing samples on either side of the change. Top and bottom
depths of each soil horizon shall be noted in the "Soil Profile Description”
column, followed by a description of the material., A pictorial representation
of the zone shall be sketched fn the "Graphic Log” column, and material
designation according to the Unified Soils Classification System (see
TP-1.2-6) be placed in the *USCS" column. A line shall be drawn across these
3 columns corresponding to the top and bottom depths on the Depth Scale. A
straight 1ine across the Graphic Log column represents a known depth of
change, while a slanted 1ine represents an approximate depth.

The sample number, type of sample taken, blow count, and percent recovery
shall be recorded in the appropriate columns at the corresponding scaled
depths. Lines shall be sketched across these columns to show top and bottom
of the sample. Blow counts, taken during Standard Penetration Tests (5P7),
shall be recorded for every 6 inches in an 18 inch sample. The percent
recovery shall be recorded as a fraction, i.e., the number of fnches recovered
over the number of tnches sampled,

Each sample shall be described according to TP-1.2-6 and recorded in the
Sample Description column. The sample number should be recorded first,
followed by the sample interval depth, and then the description. An effort
should be made to Tine the descriptions up with the corresponding scaled
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depth; however, 1t is much more important that all pertinent {nformation be
recorded. This column is also the appropriate place to make notes which may
prove to be important in the later analysis, such as the depth of the water
table, definite changes in drilling speed, unexpected materials or odors
coming up with the cuttings, or excessive jarring of the sample.

In the event that a piezometer s installed in the hole, a graphic
representation of the installation shall be drawn showing the bottom of the
casing in relationship to the bottom of the hole, screened zones, bentonite
seals, sand back fill, and other back fil] zones if applicable.

8.4.3 Decontamination of Environmental Sampling

For environmental sampling and drilling,equipment must be thoroughly cleaned
to avoid cross-sample contamination. Environmental sampling devices must be
decontaminated prior to obtaining each sample; drilling eguipment must be
decontaminated prior to use on another borehole. Unless specified otherwise
tn project plans, teols and equipment shall be decontaminated by steam
cleaning or by washing with a non-phosphate detergent and rinsing with
distilled water. Wash and rinse fluids shall be collected; responstbiltity for
disposal shall be defined in the governing project plans.

8.4.4 Sample Containers

Sample containers shall be specific to the needs of the project. They may be
wide mouth glass pint Jars with teflon 1ined caps for potentially contaminated
samples, or plastic jars for standard soil samples. Plastic bags may be used
in some cases. The type of sample containers to be used shall be determined

by the Project Manager.

8.4.5 Sample Labeling

A label shall be affixed to the jar or thin-walled tube on site as the samples
are collected. Standardized labels (Exhibit D) should be used. These labels
shall be completed as accurately and completely as possible, with notation

made of the following:

roject number

ole number

sample number

depth of sample

dlow counts per 6-inches, 1f applicable
Geologist/Field Engineer’s name
drilier’s name

date sample collected

Other labels and/or information may be added or substituted as directed by the
Project Manager.
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8.4.6 Interim Sample Storage

Storage arrangements specific to the type of sampling should be outiined by
the Project Manager and provisions made by the Geologist/Field Engineer prior
to leaving for the field. It is frequently important to protect samples from

freezing.

Samples shall be stored as appropriate for the type of sample taken. Shelby
tubes shall be wax sealed and the caps taped to prevent desiccation, and shall
be stored in an upright position at all times. Samples taken for moisture
content determination shall be stored in air tight Jars or double bagged in
plastic, with as much air as possible squeezed out of the bags prior to
sealing. Field storage shall be in a safe place where sample contatners will

not be disturbed or lost.

Environmenta) samples collected for chemical analysis shall be stored on ice
in coolers in compliance with the sampling plan for the project. They must be
stored fn a locked storage area or kept in view of the Geplogist/Field
Engineer or other responsible Golder personnel.

8.5 Abandonment of the Borehole

Unless otherwise directed by regulatory requirements or project work plans,
boreholes shall be abandoned by backfilling with cuttings. If monitoring
wells or piezometers are to be installed in the borehole, refer to applicable
monitoring well jinstallation procedures for further direction.

8.6 Procedure Alteration Checklist

Variation from established procedure requirements may be necessary due to
unique circumstances encountered on individual projects. A1l variations from
established procedures shall be documented on Procedure Alteration Checklists
(Exhibit A) and reviewed by the Project Manager and the QA Manager.

The Project Manager may authorize individual Geologist/Field Engineers to
initiate variations as necessary. If practical, the request for variation
shall be reviewed by the Project Manager and the QA Manager prior to
implementation. If prior review is not possible, the variation may be
implemented immediately at the direction of the Geologist/Field Engineer,
provided that the Project Manager is notified of the varfation within 24 hours
of implementation, and the Procedure Alteration Checklist is forwarded to the
Project Manager and QA Manager for review within 2 working days of
fmplementation. If the variation is unacceptable to either reviewer, the
activity shall be reperformed or action shall be taken as indicated in the

Comments section of the Checklist.

All cgmp1eted Procedure Alteration Checklists shall be maintained in project
records.



EXHIBIT A

PROCEDURE ALTERATION CHECKLIST

Job/Task Number:
Procedure Reference:
Requested Variation:

Reason for Variation:

Special Equipment, Material or Personnel Required:

Alteration Requested By: Date:
Title:

Reviewed By: Date:
Title: GAl Project Manager

Comments:

Reviewed By: Date:
Title: GA] QA Manager

Comments:

Golder Assoclates
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EXHIBIT D

GZ%& Golder Associates

Sample 1.D. No.

Date Time

S$10100 e Depin

Media

Preservalive

Sampleg by

HYDROLOGICAL SAMPLE LABEL

Golder Associales

Location

Job No Daie
Boring No Semple No
Depth Blows
Description

Driller Engr

GEOTECHNICAL SAMPLE LABEL

QGolder Associaies Sent By:
Seo! Number
2455 Dote:

Tamper Proof Seal
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APPENDIX A h
DRILLING METHODS

1. GENERAL DRILLING CONSIDERATIONS

Many types of drilling techniques exist for advancing boreholes in
unconsolidated deposits. The methods described betow include the hollow stem
auger method, air rotary drill and drive, and cable teol drilling methods.
This 1ist is not intended to be all inclusive. Unconsolidated deposits
present special drilling problems due to the nature of the material, and the
Project Manager shall determine the most appropriate drilling technique for
the types of materials expected to be encountered. The drilling method
selected shal) provide a reassonable opportunity to notice gross material
changes and to make periodic depth soundings at the point at which the
phreatic ground water level is encountered. Borehole instability or the
tendency of the hole to collapse is common to all drilling methods 1n
unconsolidated deposits.

A1 drive casing used in the drilling operation shall be of such design and
wall thickness as to prevent collapse or deformation when driven through the
in situ materials. All welding of drive casing or alternate approved methods
of joining the casing shall follow acceptable practices to prevent separation
at joints. If welding is employed, all welds shall have a minimum of three
passes made on the weld joint and have a minimum of three “star welds."

2. METHODS
2.1 1 ow m r

The hollow stem auger method consists of advancing continuous flight augers
into the ground. The terminal flight section is equipped with a drill bit or
cutting teeth. In situ soils are sampled through the center of the holiow
stem. Drill cuttings are brought to the surface by the "screw conveyor™ action
of the auger flights. Borehole stability is established by the augers. The
maximum depth of penetration is usuaily 100 ft., although 160 to 180 foot
drilling depths have been achieved in certain geologic materials. Auger
flights are joined by clamping pins or by screw fittings. Grease shall not be
used on the joints for lubrication if the particular project 1s an
environmental investigation.

2.2 Air Rotary Dril] and Drive

The air rotary dril) and drive technique employs a tri-cone roller bit,
pneumatic downhole hammer, or both, on dril) rods to achieve penetration.
Steel drive casing (usually 0.25 inch minimum wall thickness) is advanced for
borehole stability directly behind the bit/hammer by driving with a pneumatic
casing hammer. The drive casing {s connected either by welding or flush
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coupted threaded joints. The terminal end of the drive casing §s equipped
with a hardened steel drive shoe for strength during penetration. Dri))
cuttings are removed from the borehole by circulating high volume compressed
air to the bottom of the borehole through the drill rods and blowing the
cuttings to the surface within the annular space between the rods and casing.
On environmental investigations the air from the compressor must be filtered
to remove the entrained oil before downhole use. In situ soils may be sampled
through the drive casing after the bit/hammer and drill rods are removed from
the borehole. Maximum depths for this drilling method depend of the size of
the rig and compressor, but are normally greater than 300 feet.

2.3 (able Tool Drilling

Cable tool drilling is slow, but offers some advantages for sampling. The
technique employs a heavy downhole chopping bit which is dropped onto the
underlying sediments to loosen the materials. The bit is connected to the
drill rig by a wire (cable) line. The drill rig activates the up and down
action for the bit, Steel drive casing (usually 0.25 fnch minimum wall
thickness) is advanced for borehole stability directly behind the downhole
bit. The casing is driven by a hammer and anvil using the same up and down
action of the drill rig. The steel drive casing sections are connected either
by welding or flush coupled threaded joints. The terminal end of the drive
casing is equipped with a hardened steel drive shoe for strength during
penetration. Cuttings are allowed to accumulate unti) they start to lessen
the impact of the bit and then are removed with a sand bailer or sand pump.

In situ soils are sampled through the drive casing after the bit is removed
from the borehole. It is necessary to add water to the borehole in the vadose
zone for bailing cuttings from the hole. In environmental investigations, the
composition of the added water must be known, particularly with regard to the

analytes of concern.
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APPENDIX B
SAMPLING METHODS

1. -BAR
1.1 Sampling Eouioment Requirements

o split-tube sampliers constructed in accordance with ASTM-D-1586,
"Penetration Test and Split-Barrel Sampling of Soils" (see Figure
B-1); 2, 4, and 6 inch diameter samplers should be available; all

samples shall be fitted with hardened drive shoes and basket
retainers.

¢ drive weight assembly constructed in accordance with ASTM-D-1586,
affixed to a length of drill rod for advancing the sampler

« stainless steel spatulas

« sample containers as required
1.2 Method

The sampling horizon may be exposed by any drilling technique that will
produce suitable wall cilearance for insertion of the sampler. Depth to the
sample horizon shall be measured using the combined lengths of the downhole
tools, drill rod or auger flight lengths, and amount of stickup above the
drill coltar. Particular attention must be paid to the calculated depth to
ensure that the sampler is resting on the desired sample interval. Sampler
diameter selection shall be based on geologic logging observations. 2-inch
diameter samplers are appropriate for nonlithified clays, silts, sands and
fine gravels; 4- or 6-inch samplers shall be selected for zones with coarse
gravels and cobbles, or when larger sample volumes are required. Samplers
shall be driven 18 inches with the drive weight {noting the weight of the
hammer being used); blow counts for the first 18 inches of penetration shall
be recorded in &-inch increments, counted, and recorded on the Borehole Log.

2. - WA " Y* P TH
2.1 Sampling Equipment Requirements

o thin-walled metal sample tubes, manufactured in compliance with
ASTM-D-1587, *Standard Practice for Thin-Walled Tube Sampling”.

s tube end caps or seals, as required

+» sample containers, as required

4
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o stainless steel spatulas, if contents of tube are sxamined and
transferred to sample containers at the surface prior to transfer to

the laboratory
2.2 Hethod

This method s normally used to obtain undisturbed samples of cohesive soils
for geotechnical analysis, although thin walled sampling techniques (commonty
referred to as Shelby tube techniques) may be used to sample other c¢ohesive
materials such as sludges. Sampling methods should be in general accordance
with ASTM-D-1587, "Standard Practice for Thin-Walled Tube Sampling of Soils.”
Any drilling technique is acceptable to expose the sampTin% horizon provided
that sufficient clearance is present to permit insertion of the sampling
equipment. Depth measurements shall be based on cumulative measurements of
drill rods or auger flights, downhole tool length, and amount of stick up at
the drill collar. Particular attention must be paid to the depth calculations
to ensure that the sampler is resting on the desire sample interval. The
sample tube §s attached to an appropriate Shelby head subassembly, which is
then connected to the drill rods, or auger flights, inserted to a maximum of
15 tube diameters by steady pressure with no rotation. Depending upon soi)
conditions the tube will be left in place for a period of time (5-10 minutes)
to dissipate negative pressure prior to withdrawal of the tube. Depending on
project-specific requirements, the sample tube may be capped and sealed at the
surface and routed directly to the laboratory. Alternately, the sample may be
exposed at the surface, removed with a stainless steel spatula and transferred
to & suitable container after visual examination.

3. DRIVE TUBE (RING-LINED BARREL OR "CALIFORNIA"} SAMPLING METHOD
3.1 $ampling Equipment Requirements

e drive tube (ring-lined barrel) assembly manufactured in compliance
wit? ASTM-D-3550, "Ring-Lined Barrel Sampling of Soils" {see Figure
B-2 .

o sampler barrel with removable rings

s surface or downhole drive weight assembly
e stainless steel spatulas

s sample containers as required

3.2 Method

This method is normally used to obtain relatively undisturbed geotechnical
samples, although this technique is useful in obtaining samples when volatile
organic compounds are among the analytes of concern,
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The sampling horizon may be exposed by any drilling technique that will
produce suitable wall clearance for insertion of the sampler. Depth to the
sample horizon shall be measured using the combined lengths of the downhole
tools, drill rod or auger flight lengths, minus the amount of stick up above
the drill collar. Particular attention must be paid to the depth calculations
to ensure that the sampler s resting on the desired sample interval.
Samplers shall be driven 18 inches with a surface or downhole drive weight
assembly {noting the weight of the hammer being used); sampler insertion
shoutd be by pushing in lieu of driving wherever possible. If required by
project-specific requirements, blow counts of the first 18 inches of
penetrations shall be counted and recorded in 6-inch increments on the
Borehole Log. The sampler shall be retrieved and carefully disassembled.
Trim the soil flush with the sampling barrel with the spatula, and remove the
specimen-filled rings. Place each ring in a suitable container and cap and
seal with clean aluminum foil at both ends.



EXHIBIT B-1

(From ASTM-D-1586 “Penetration Test
and Split-Barrel Sampling of Soils®)
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EXRIBIT B-2

(From: ASTM-D-3550, Standard Practice for
Ring-Lined Barrel Sampling of Soils)
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1. BURPDSE
Th}{ technical procedure describes uniform procedures for identification of
soils.

2. APPLICARILITY

This technical procedure is applicable to all persons engaged in soils
identification.

3. DEFINITIONS
Definitions are contained within Section 8.
4, REFERENCES

ASTM Standards, 1879, Standard Recommended Practice for Description of Soils
(Visual-Manual Procedure), D 2488-69, American Society for Testing and

Materials, Philadelphia, Pennsylvania.
Rock-Color Chart, Geological Society of America, Boulder, Colorado.

5. DRISCUSSION

Soi1 {dentification techniques are employed to characterize and describe soil
for geologic and hydrologic interpretation, foundation engineering, well
screen sizing, and a wide range of other purposes.

6. RESPONSIBILIVY

Each individual designated responsibilities for soil identification shall
utilize this procedure.

7. EQUIPMENT AND MATERIALS

o Supply of water

o Pocket knife or small spatula

e Small test tube with stopper or glass jar with sealed 144
o Small hand lens

o Pocket penetrometer or shear gage

e One-half-inch (12 mm) rebar
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e Five-pound hammer
o Notebook

e Exploration logs

8. PROCEDURE
B.1 General

The recommended Soils Classification System is based on the Unified
Classification System as summarized on Figure 1.

The soil description involves the following general format:

(1) Consistency or Density, (2) Color, (3) Structural Characteristics,
(4) Composition with Major Component in Capital Letters, (5) Minor Char.,
(6) Geologic Description in Capital Letters

Thus, for example, a typical description might include:

Stiff, Grey, stratified, SILTY CLAY, trace Sand, slickensides,
{LACUSTRINE)

The following sections discuss the different elements (1-6 above) of the soi}
description.

8.2 Determination of Consistency or Relative Density
8.2.1 N-Yalues

The standard penetration test (SPT), or number of blows required by a
140-pound hammer or weight dropped 30 inches to drive a two-inch 0.0.

(1 3/8-inch 1D) drive-open sampler, will indicate the relative density of
tohesionless soils and the consistency of cohesive soils. The standard tests
penetrates 18 inches. N values are the blows required to drive the sampler
the ]Jast 12 inches. The blows requfred to drive the sampler the first six
inches are normally not taken into account unless one or both of the
subsequent blow counts are affected by gravel of cobbles. Blows are recorded
for each six-inch interval. The relative density or coarse-grained sofls is

shown in Table 1.
8.2.1.1 Relatfve Density of Granular Soils

The relative density modifiers given in Table 1 for coarse-grained soils
should also be used for fine-grained non-plastic soils described predominately

by SILT.
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8.2.1.2 Consistency of Fine-Grained, Cohesive Soils ~

Shown 1n Table 2 are criteria for the quantitative and qualitative
determination of the consistency of fine-grained, cohesive soils. The
criterion based on N-Values is considered unreliable and should be used with
caution. The criterion based on undrained shear strength may be used when
values of undrained shear strength are available. The field {dentification
test is simple and reliable and is the method which can be used in most

instances.

8.3 Determination of Color

Color can be an important property in identifying materials of similar
geologic origin and in identifying organic soils. Although qualitative color
names are somewhat helpful, positive color {dentifications obtained by
comparison with a standard color chart are even more useful, If the sample
contains layers or patches of varying colors, this should be noted and al)
representative colors should be described for moist samples. If possible,
color should be described for moist samples. The Geologic Society of America
Rock-Color Chart should be used to identify color. Provide both the color
name and chromal hue symbols in soil descriptions. Mottled soils show the
presence of spots, streaks, or splotches of one or more colors in a soil mass
of another predominant color. In mottled soils, the colors are not mixed and
blended, but each 1s more or less distinct in the general ground color.

8.4 Definitions of Structural Characteristics
B.4.1 Stratified

Composed of, or arranged in, layers. The layers are parallel to one another,
and composed of soils visibly different from each other.

B.4.2 Parting

Paper-thin separation of one soil type within another. Usually applied to
cohesive soils.

8.4.3 Rhythmic

Consisting of alternative thin layers of sand, silt or clay., Each layer
generally less than one-half-inch in thickness. Lacustrine deposits with
annual layers are termed varves or are said to be varned.

8.4.4 Llenses

A particular soil type significantly different from the surrounding soils
which thins out laterally is said be a Tens or be lens-shaped.
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8.4.5 Pocket

A different sofl type of limited thickness and Yateral extent.
8.4.6 Homogenous

Of uniform structure.

B8.4.7 Heterogenous

Consisting of dissimilar constituents, mixed.

8.4.8 Slickensided/Polished/Scratched Surfaces

A polished and scratched surface that results from friction of one block of
material moving relative to another block. Polished and/or scratched surfaces
may be related to minor movement along discontinuities or may be related to
faults and termed slickensides.

8.4.9 Ffissured

This term applies to hard, over-consolidated silts and clays and refers to
physical discontinuities such as fissures and cracks that formed during or
after consolidation. The abundance and character of the fissuring can be
described as follows:

"Highly Fissured" - Fractures are spaced one-half-inch or closer over
most of the interval described.

*Moderately Fissured” - Sample contains two or more fractures or thin
fracture zones per six-inch sample, but average spacing is wider than
one-half inch.

*Locally Fissured"” - Only one fracture or narrow (less than three inches)
fracture 2one {s observed in a sample.

Fissuring characteristics that can be noted and/or described include attitude,
length, width, aperture (closed, tight, open), staining/infilling, roughness,
curvature, continuity, slickensides, polish, gouge, relation to other
structures and other distinguishing features.

8.5 Determination of Soil Composition
8.5.1 General

For purposes of soi) description, the material is considered to be composed of
the coarse fraction or of particies larger than the No. 200 sieve (+.074 mm)
and the fine fraction or those smaller than the No., 200 sieve. The coarse
fraction 4s described based on its particle size while the fines are described
on 1ts plasticity.
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The following terminology s used to denote the percentage by dry wefght of
each soil component:

Descriptive Term Range of Proportion
Trace D-5%

Little 5-12%

Some or Adjectivet 12-30%

And 30-50%

sAdjective: silty, sandy, gravelly, etc.

For example: "SILT, some Sand, trace Gravel” describes a basic soi)
component of silt (30-50 percent}, with minor components of sand
(12-30 percent}, and gravel (0-5%).

Soils are to be described according to the following criteria with the
principa) constituents written in capital letters. Other constituents are
preceded by descriptive terminology that is used to denote the percentage by
weight of each component. Soil descriptions are determined visually except
where Yaboratory classification test data are available. The following

abbreviations are acceptable:

C = coarse
m = medium
f = fine

8.5.2 Field Indication Tests - Fines

8.5.2.1 Fine-Grained Soi) Descriptions

The description of fine-grained soil components (i.e., passing the No. 200
sieve or smaller than 0.074 nm% is based on plasticity and not grain size.
Thus, terms 1ike SILT, trace Clay or Si1t, little Clay are not used. Rather,
the terms, SILT, CLAYEY SILT, SILTY CLAY, and CLAY are applied to the
fine-grained component as a whole. Their characteristics are described in

Table 4.
8.5.2.2 Field Test for Plasticity

Plasticity refers to the ability of a material to be deformed rapidly without
eracking or crumbiing and then maintain that deformed shape after the
deforming force has been released. A sofl s said to be highly plastic 1f
there 13 a wide range of mofsture content over which it remains in the plastic
state. High plasticity Indicates a high clay content. Identificatfon of
cohesive soils {n relatfon to thefr plasticity can be made on the following
basis: The natural sofl 15 worked until 1ts moisture content 4s such that 2
1.5-nch diameter bal) formed from the soil shows a flattened contact surface
of 7/8-inch diameter when dropped from a height of two feet (gravel sizes are
not included in the ball). The smatlest thread possible without crumbling 1is
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then rolled from the above soil sample. The approximate relationﬁhips below
are then used for identification:

Jhread Diameter Descriptive Term
1/4-inch SILT
1/8- to 1/16-inch CLAYEY SILY
1/32-1nch SILTY CLAY
1/64-inch CLAY

B.5.2.3 Dry Strength

A portion of the soil is allowed to dry out completely in air. An angular
fragment (about one-half-inch) of the dried soil 1s pressed between the
fingers. The dry strength of the fragment {s expressed as very low, low,
medium, high and very high. Fragments with very high strength cannot be
injured at all, whereas, those of very low strength disintegrate completely on
gentle pressure. The strength is called medium if the fragment can be reduced
to powder only with great effort. Those materials with greater dry strengths
lr$ predominately clayey, and those with less dry strength are predominately
silty.

B.5.2.4 Stickiness

A high degree of stickiness in the natural state is indicative of higher
plasticity.

B.5.2.5 Shine Test

If a moist Tump of sofl s stroked with considerable pressure with the flat of
a pen knife blade or fingernail, the type of surface imparted is an indication
of the soil. If a shiny surface results, the presence of clay is indicated.
Silt is indicated if a dull surface is produced.

8.5.2.6 Grittiness Test

THIS TEST SHOULD NOT BE PERFORMED WHEN HAZARDOUS WASTE CONTAMINATION 1§
SUSPECTED OR KNOWN TO BE PRESENT. In other cases, when a small amount of the
uncontaminated soil is Elaced between the teeth, the presente of grit will
indicate silt or sand, but 4f no grit is detected, a pure clay {s present.
8.5.3 Field ldentification Tests - Organic Soils

8.5.3.1 Organic Soil

Description of organic soils depends on the percentage and distribution or

organics in the sofl. 1f the soil matrix is inorganic with occasional pieces
or organic matter, this can be described under Minor Characteristics.
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If the soil is primarily tnorganic, but contains a significant amount of
organic, -the modifier proanic can be used. If the soil is primarily organic,
then it should be called a Peat. Examples include:

» S§)ty SAND, occasional organic matter

¢ Organic SILT

e Sandy PLAT
Table 5 dncludes a system for classifying organic soils.

8.5.3.2 Organic Cohesive Soils
Organic cohesive soils display the following characteristics.

A dark-brown, dark-gray, black coloer indicates the presence of organic
matter.

e« An odor of decaying vegetation is typical. If organic matter cannot
be distinguished, 1t can sometimes be brought out by a small amount of

heat.
The presence of fibrous or root structures, twigs, leaves or shells is
common.

» At Jeast a three-quarter reduction in the liquid limit value after
oven-drying is considered positive {dentification of organic soil.

The plasticity of fine-grained organic soils is greatly reduced on
oven-drying due to irreversible changes in organic colloids.

Organic clays feel spongy in the plastic range as compared to
inorganic clays.

L]

8.5.3.3 Organic $Sofl - Peat

Peat 1s usually dark brown to black; contains fibrous particles of vegetation
in varying states of decay; has characteristic organic odor; is usually spongy

and compressible; commonly contains natural moisture contents of over
100 percent and can contain organic and inorganic silts and clays 1n yarying

amounts and concentrations.
B8.5.4 Field ldentification Tests - Cohesionless Soils

8.5.4.1 Visual ldentification of Grain Size

The constftuent parts of 3 soil sample are defined by grain size, as indicated
tn Table 3
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8.5.4.2 Grittiness Test

THIS TEST SHALL NOT BE PERFORMED WHEN HAZARDOUS WASTE CONTAMINATION OF THE
SOIL 1S SUSPECTED OR KNOWN TO BE PRESENT.

The soil is handled 1ightly between the thumb and forefinger to get an idea of
the grittiness or softness of the soil. A pinch of uncontaminated soil is
smeared with considerable pressure between the thumb and forefinger to
determine the degree of harshness and grittiness. When a small amount of
uncontaminated soil is E1nced between the teeth, the presence of grit wil}
indicate silt or sand, dbut if no grit is detected, an almost pure clay is
present.

o Coarse to medium sand exhibits a typically harsh and very gritty
smear.

s Coarse to fine sand has a less harsh feel, but exhibits a very gritty
smear.

s Medium to fine sand exhibits a less gritty feel and smear.
e Fine sand has a softer feel and much less gritty smear.
8.5.4.3 Test Tube Test

A small sample of the soil (lumps are first broken up) 15 shaken in a test
tube or glass jar filled with water and is allowed to settle. Al1 the fine
sand wil] settle out {four-inch fall) in 30 seconds; the silt 1n 50 minutes.
A rough idea of the grain sizes can be obtained by this test.

8.5.4.4 Dilatancy Test

When a wet pat of soil is shaken vigorousiy in the hand, the surface will
become glassy and show free water. 1f the pat of soil is then squeezed in the
fingers with free water disappearing and the surface becomes dull, the soil is
NOT a clay sofl, but a sil1t or fine sand. If the free water on the surface
disappears immediately (as walking on the beach adjacent to the water), the
soil is most 1ikely a fine sand. If the free water tends to ooze away, the
s0il 1s most Vlikely silt.

8.5.5 Determination of Soil Types
Based on the tests and observations described in the previous text, the soil

description can be made by compiling the properties of the soil and comparing
them to Table 2.
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8.6 Minor gnd/or Usyal Characteristics

8.6.1 Genera)

Minor characteristics of the soil sample should be included in its
description. These characteristics include occasional traces of organic
debris, mention of other types of deleterious materials such as a trash or
cinder £i11, portions of cobbles or boulders received in the sampler, and
pockets and/or lenses of material other than those already mentioned in the
description. A minor constituent, such as gravel, which {s part of the
overall soil matrix, would be described using the modifiers presented in
8.5.1.2 (i.e., trace, little, etc.}). In some cases, a minor constituent is
scattered throughout the unit and 1s not part of the matrix. In this case, it
would not be described as a minor characteristic. An example would be a
lacustrine clay with fce rafted pebbles. Thus, the soil would be described as
SILTY CLAY, scattered pebbles, and not SILTY CLAY, 1ittle gravel.

8.6.2 Determination of Moisture Content

Moisture descriptions should pot generally be used and can be misleading. A
general qualitative description can be applied if necessary. The following

descriptions can be used:
e Dry: No discernable moisture present,

o Damp: Enough moisture present to darken the appearance, but no
moisture on materials adheres to the hand.

o Moist: Will moisten the hand.

o Wet: Visible water present; plastic materfals will Teave sticky
residue in hand when remolded.

As an example, hard clays often appear dry, but may be saturated even above
the water table. However, in soft soils or granular soils, the moisture

content can be relevant.

8.7 Definitions of General Geologic Descriotions

Generally, a geologic term, in capital letters, should be applied to major
sofl units, if appropriate. However, fn many cases, there is tnadequate
fnformation to determine a precise geologic description. In these cases, the
term "possible” can be applied (i.e., possible TILL).

As appropriate, specific geo1o?1c names such as Lawton Clay can be used.
However, when used, there should be sufficient specific geologic evidence of
the name desfgnation. If tn doubt, do not use specific name or add

"possible.”
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8.7.1 FiN

Hateria1-p1aﬁed by humans.

B.7.2 Peat or Organic Matter

Natural deposit composed primarily of organic matter.
B.7.3 Lacustrine Deposits

Deposited in lakes.

8.7.4 Alluvial Soil

Any soil that has been deposited by a stream. Such soils usually contain some
sand and rounded gravel or cobbles.

§.7.5 TiNn

A nonstratified random mixture of clay, sitlt, sand, gravel and boulders
deposited by glaciers. Alternating layers of clayey till and ti1] containing
boulders are possible.

B.7.6 Outwash

A stratified alluvial soil transported and deposited by a glacial meltwater
stream.

8.7.7 Loess

A uniform aeolian (wind) deposit of silty material having an open structure
and relatively high cohesion due to a clay matrix or cementation by calcareocus
material at grain contacts. A characteristic of loess deposits is that they
display nearly vertical slopes.

B8.7.8 Pedogenic Soils

Soils that have formed in place due to decomposition of rock. Shales form
residual clays. Limestones form lean brown and fat red clays. Granitic rocks
form silty sand with angular sand grains.

8.7.9 Colluvial Seil

A nonstratified mixture of angular sand, gravel and boulder size material
accumulated at the foot of a slope or on the slope itself chiefly under the
influence of gravity.
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8.8 Reaction To Dilute Hydrochloric Acid

Some soils show definite evidence of cementatfon in the intact state. Where
this is noted, the degree of cementation may be described as weak or strong.
Since calcium carbonate is the most common cementing agent, & report of its
presence on the basis of the reaction with dilute hydrochloric acid is
fmportant. The intensity of the HC1 reaction should be described as none

(NR), weak {WR), or strong [SR).
8.9 Unified Symbols

The Unified Classification System symbols should be indicated on the final
bor;?g andltest pit logs. These symbols are based on soil groupings as shown
on Figure 1.

8.10 Report Format

The boring logs used in the report should conform to the general format shown
on the attached example boring log, Figure 2. 1In addition to the logs, 2l1
reports should include the Classification System as shown in Tables 1

through 6. Some specific comments on the final boring log include:

o ACTUAL BLOW COUNTS: The actual blow count raw data shall be shown on
the logs; 1.e., blows per six inches.

. UNIFIEDTSYHBOL: A column wil] be used to show the Unified Symbol for
the soil.

o PENETRATION/RECOVERY: The amount of sample penetration and recovery
will be shown on the log.

e COLUMN FOR LAB TESTS: The Tocations of all lab tests (except for
water contents and Atterberg limits which are shown graphically}
should be indicated in shorthand as shown on the Sample Log and on

Figure 1.

e SOIL CONTACTS: Under "Description” on Figure 2, horizontal solid and
dashed lines are used to represent soil contacts. Solid lines
represent soil contacts between major units; dashed Vines represent
gradation contacts within the same major unit. JInclined 1ines in the

USCS Class® column represent uncertainty of the depth of actual soil

contact.

TYPED: Logs shall be typed and not hand-lettered unless requested by
the ¢lient. '
e PLOTTING OF BLOW COUNTS AND MOISTURE CONTENTS: AY1 logs shall include

a disclaimer relating to these plots due to the 1{ability associated
with interpretations that could be applied to these graphs.



Relative Density
Very Loose

Loose

Compact
Dense

Very Dense

IABLE 1
RELATIVE DENSITY OF COARSE-GRAINED SOILS

10-30

30-50

>80

Field Identiffcation

Easily penetrated with shovel handle.

Easily penetrated with 1/2-inch rebar
pushed by hand. Easily excavated with
hand shovel.

Easily penetrated with 1/2-inch rebar
driven with five-pound hammer,
Difficult to excavate with hand
shovel.

Penetrated one foot with 1/2-inch
rebar driven with a five-pound hammer.
Must be loosened with pick to
excavate.

Penetrated only a few inches with
1/2-inch rebar driven with a
five-pound hammer.

* Judgment required 1f soils contain gravel and cobbles since the "N" value
may be unreliable in determining relative density.



Very soft

Soft
firm

Stiff
Very stiff

Hard

IABLE 2

CONSISTENCY OF COHESIVE SOILS

N (blows/ft.)
nreliabl

0-2

-4
4-8

e-15
15-30

Greater than 30

tindrained Shear
n *

Less than 250

250-500

£00-1,000

1,000-2,000
2,000-4,000

Greater than 4,000

___F1eld Identification _

Extrudes from between
fingers when squeezed in

hand.

Molded by 1ight finger
pressure.

Molded by strong finger
pressure.

Indented by thumb.
Indented by thumbnail.

Difficult to indent with
thumbnail.

*Undrained shear strength equals one-half the unconfined compressive strength.



JABLE 3
COMPONENT DEFINITIONS BY GRADATION

w~—Lomponent Size Range

Boulders Above 12 tnches in diameter

Cobbles 3 to 12 inches

Gravel 3 inches to No. 4 (4.76 mm)

Coarse Gravel 3 inches to 3/4 inch
Fine Gravel 3/4 inches to No. # (4.76 mm)

Sand No. 4 (4.76 mm) to No. 200 (0.074 mm)
Coarse Sand No. 4 (4.76 mm) to No. 10 (2.0 mm)
Medium Sand No. 10 (2.0 mm) to No. 40 (0.42 mm)
Fine Sand No. 40 (0.42 mm) to No. 200 (0.074 mm)

S$i1t and Clay Finer than No. 200 (0.074 mm)

COMPONENT PROPORTION

Descriptive Term Range of Proportion
Trace 0-5%

Little 5-12%

Some or Adjective* 12-30%

*Adjective: silty, sandy, gravelly, etc.

For example: °"SILT, some Sand, trace Gravel™ describes a basic soil
component of silt (30-50 percent), with minor components of sand

(12-30 percent}, and gravel (0-5%).



JARLE 4

FINE GRAIN DESCRIPTIONS

Descriptive Term Plastic Index*

SILY Less than 2
CLAYEY SILY 2-15

SILTY CLAY 15-40

CLAY Greater than 40

Lharacteristics

Rapid pronounced response to shaking test,

very low cry strength; has almost a
granular appearance and feel; thread cannot
be rolied or can only be rolled with great

difficulty.

Noticeable response to shaking and
squeezing test, but appreciably less
pronounced than for silt; low medium dry
strength; slightly sticky, slightly slick
and smooth smear; can rol) a thread easily.

No response to shaking and squeezing test;

medium to high dry stren$th; rather sticky

when moistened; moderately slick and smooth
smear; can roll a thread when moderately

dry.

No response to shaking test; high to very
high dry strength; slick and waxy, can roll

a thread when quite dry.

*Plastic Index: Liquid timit minus plastic limit.

DESCRIPTION BASED ON FIELD TEST FOR PLASTICITY

Thread Diameter i rm
1/4-1inch SILT

1/8- to }/16-inch CLAYEY SILT
1/32-1inch SILYY CLAY

1/64-inch

CLAY



TABLE 5

SOIL CLASSIFICATION FOR ORGANIC SOILS

Metinguishing
Organic Croup Charactaristics
Content Syabols for Range of laboratory
Category Nane (I by wt.) {See Table 3) Visusl ldentification Test Valuen
TIMR0US Light wight, spengy snd ¥p==300 1o 12002
PIAT often alastic at wy— y=—$0 to 70 pf
{wocdy, phrinks censideradly en 6~=1.2 te 1.8
mts, 75 te JOD2 sir drying. MWuch wiar Celflhvng)m ke
OREARIC ete. ) Organice L ogueeses from ssnple.
MATTER aither 43
FINE wisible o1 Light wmight, aporgy but Wae=ikDD 1o 3001
GRAINED infarred not often elsstic ot 1l==400 co $002
FLAT : vp=eshrinks considerably PI==200 1o 500
Caner- on air drying. Much water | Ye=i0 te 70 p!
phous) squaeses from sasple. —=).2 te 1.2
Lo /{1ve, V.38 10 .44
$ilvy Relatiwely Yight wmight, w==250 to 5001
Peat spongy. Thread wuslly LLe=250 to &D0X
weak and apongy sear 1L P1==)50 to 330
Shrinks on air drying; Y =43 1o 90 pcf
srdiuwm dry strength, G~=3.8 to 2.3
30 1o Y52 Ususlly can squeere weter Ce/Qlvey)e.3 to o4
NIGHLY Organica fros ample resdily—elow
ORGANIC either rn dilatency,
$0ILS visible o
Sandy inferred sand fraction viaible. wp=—100 to 4002
Paat Thread¢ weak and friable Ll=+330 te IOLY (plee
near PL; shrinks on airv belov A line)
drying; lev dry strength. PI-=50 teo 130
Ususlly can squaeze weter Yy =70 to 100 pei
fron sample readily==high G=—=1.8 o 2.4
diletency="gritty," Ce/Civeg)e.? 10 L)
Clayey Often has strong M35 wm=td to 2002
ORCANIC sdor. Thtead wmay be tough | LL==b3 to 1502
S$I1LY demnding on clay (uwsually piot ot o1
oH fraction, Medium dry st & 1ine)
strength, slev dilstency. Pl== 30 te 150
$ 1o 31 ¥y =70 to 100 pcf
Organics G=-=2.3 1o 2.6
ORCANIC efther Co/{leay)» 20 10 «33
S01LS visible or
Orgenic $nferred Threads wak and frisble w,~~30 Lo 1252
GAND o1 ssar Ple=er may Mot rell LL~~30 te 1001
F 3% 4 oL st all, Low dry strength; | {uwsuslly plot well below
sediue to high dtlsvency, A 1ine)
Pleenen-plostic to 40
Y =90 to 110 pcf
O==2.4 to 1.4
“’(l”o)-" to .75
SLIGNTLY S01L lass than Bepend upon Depend wpon the Bepend wpoh iDOTRERIC
ORLANIC FRACTION | 3T Organice | Imergsnic charscteristics of the fractione.
SolLS add cambingd fraction iserganic fraction.
alightly | visible ond
Organic Infarrad




IABLE ©

DESCRIPTION OF SOIL BASED ON OBSERVATION AND TESTS

| Ivpical Name

BOULDERS
COBBLES
GRAVEL
Coarse to
Fine SAND

Description

Larger than 12 inches in diameter

3 to 12 inches 1n diameter

No. 4 sieve to 3 inches in diameter
No. 200 to No. & sieve sizes; all
particles are visible to the naked eye

Ditatancy Test Tube Plasti- Dry Sticki- Shine
Test Jest _city Strength ness Test
fine SAND rapid 30 sec none extremely none none
SILT moderate 50 min none very low none none
SILY slow +50 min stight Tlow none none
CLAYEY SILT  none hours medium low to slight smooth
to high & dul?
SILTY CLAY none hours high medium moderate moderately
to high to high stick &
smooth
CLAY none +24 hrs very high to high to slick &
high very high very high waxy
organic SILT moderate 150 min slight low none dull &
to medium silky
organic CLAY none $+24 hrs  medium medium moderate dull,

to high smooth &

to high to high
silky



Unitied Sol Classitication Bystam

Component Detinitions by Qradation

Componeny Size Ronge

Baurnrs e 13 ™

Condins Im w12 in

G XY h_ . (4 Temm)

Cowrns gow' | D B0 &8 D/4 i
fou grovy: 3/4 I 0 Na 4 (4 Tew)

Sana . @ (M) w0 he 200 (L CTemm)
Coorne ouns 4 aTemm) s o AT (7 Omem)
Med v Sund N 1D (2Dwm) 1 Mo SO {0 eFmm}
fra sano My 40 (0 slmm) 1o ho 200 {DSramm)

S sne Cio,y Emevn: W Ne JOC (O DVamm)

Boil Cresedicoaton
Criterig for Assigning Group Symbdols eng Nemgs Gergralizes
Greup Descripiens
4 «GRaAKD SOuLS PRavLLS QEay GRS o Wek=graded Grevan
were an BOR --ohrnlﬂld Loy Wner BE Tmes
i LA aoerae frection -
356 T s - & ] Seemregees gome
e 4 e OMLS Wt bnicS | O | s
Mare 1ven 17X (o T T T
L] ahxtured
SNDS CLLAN SANDS ™ Bt rader Sencs
$OR & wmerr ot ter ther 3K e
toerse fracle= Posrty~grave
possts o 4 Swen d o i odiodd
SANDS Wt FiNLS E Sans ol S Mimlures
oarg ther 125 dnay
2 Sord o Cipy bhrturys
Tk =RamiD S0US SIS AND CLAYS Ci Lowepipttrty Cys
% o mors perses v bt SORCANIL Ty T
v o 200 wewy s than 30 [ Puricity BiMs
"E':-—mnz;‘?ﬁd LE--
1Ay Crgesc Chwys
RGN o mor=patiic ond Lon-
Pty Organit Suts
WTS aND CLAYS (L] -plantitity Che
BT MORGANIC sy Do
qrecier inan 50 [ gt pariety SMa
"R - FONK Ly
ORCaNT o Drganu c-,_-
Higne phrt ity
Orgoat Sy
GH. Y ORGANIT BOLS Prmetiy rgEnc aties, Bn M gpict. ang
wgone o0’ ’1 Pro:

Relative Density or Consistency

Utitizing Standard Penetration Test Vaiues

Cohesioniess Soalsf‘n) Conarive Soils (®)

onrnity (&) | . piows 0 () 3’.(%1'; Comsistency | N, blows/t.(? Sﬂy:r:;!gg:'?g!h“)
ey dnvwe 0w a P =15 very pety 0w 2 €0

s - 4 w10 15 - 2 Sott w4 0500
Compoct (- -] B - L] 400 0= 1000
Derae 3 e 50 “ - " i [ NI ] 1000 - 000
Wory Duves omr 30 (3 1 wery Sttt LI TR ] FO00- 4000

yed e 30 4000

(o) Beis cormimimg

Descriptive Terminology Dendting
Component Proportions

Descriptive Terems

Aonge of Proporion

Tracy

oy (8]
farme o Adpcive
o

(s} 4ot Oruwely, Sondy o Sty ue Eppropnris

ol greve, pand, ene B, SRR QEEREIely B N eRMMbARLpn, PESRELL NG M SRIFRCISNWLCH
o giprticdy, Pnd SThabiing gremng Brhgrior

{») Soon pumseming W SRerecwrEtite o PRticily, BN Gehibing wRSaTeE dutavier.

{e) Meter to tort o ASTW D 1SBE=B4 for & S0fmiten O N, in RITslly SEMDMMOEISC Ebamtnrsl B3
feigtws Dureity W0ma ory bassd on N Wi eerwtiod for Sverbsrteen PPRRRUTES

(0) Undreined Smer siength o /1 uncenimed sempreibien Stengih

Samples

15 3 e (20 QD)
L] npewy Ov1y Spit Spre-
L] Braiey Tube

Pacrer Bampie:

[ MY

Caree

e s

it Sthereut Rpisg. S$rwe BUMpPrs
verced wHn HID % Memngs wite
Moo erep

Laboratory Tests

Ten Designot o=
shewrlure {1)
Daraity -}
Grn e [ 4
Fygremsins L]
AiAprapry Limity ()
Carpalgoiion [ <
ungonfingd v
W e wu
U Triex v
20 Triga =]
Sgrmpui-iiy "

(1) wemiure ong Angramrg Lomits
platior o ing

St and Clay Descriptions

Description "&:;oqlﬂ;?:;w
[ [
Caayey %n Gl (o pioricty)
By Cagy €L

Gy L)

Puaie Bih o~

Qrgenis fain [

FIGURE 1
SOIL CLASSIFICATION/LEGEND

Golder Asgsociates

TS 10ks /FORM 37D




FIGURE 2

RECORD OF BOREHOLE BH~1
Page ) ot 2
LOCATION: See Figurs 2 DATUM: 46 (estimated) OATE: 10-30-8¢
SAMPLER HMAMMER WEIGHT: 140 L8. ., DROP 30 IN, BORING METHOD: Hollow stem
al Juger
S$OIL PROFILE SAMPLES , 1
. Standacd Penatration Yest
» g A °N Biows per leol -
Sl=| tel ¢ 1 2 % W
ELEVN sie{¥le| = : 4 4 . PIEZOMETER
DEPTH DESCRIPTION ot 3 > g & water Content, percent INSTALLATION
olz 2| @ | & range T
w w
146 ° SO " 40 L1 ”\VL
0.0 Dark brown, organic, Sandy ! o
SILT {Topsein} T
43 . sl !
Compact, very stiff, brown 145¢7] o [ :
;.1‘2_4 finz SAND and SILY ' ' - 1 itE d . -
‘.D' \—---———-—--—-—-J s" V
Dense, tan, fine Sandy -5 - 4
SILY, Yi{ttle coarse Sand s - \
and Grave! (Weathered Ti11) ! '\/> \\ -
- A
B 12- Y V \‘
2 |sP1] 18 > a
o8 8 / -
<\\\-1g- ,’/
\i\\<> /’ 17/:!!
[
. 7
332 e 2 ’% /
340 == 4 lop7 h 1 & -
Loose to compact, gray, 13- ,5" y
CLAYEY SILT, 1ittle fine to \\
coarse Sand and Gravel (T41) \) - N !
- -
Nt ; 1 ‘, -
101 . ¢
‘2.0' l' -
{
- . h
3 - ]
5' t
6ISPTI 6 | X 4 i
8.1 4 |
25 ;' Siotted 20ne
L / -
L /
7 {sPY 3 "
Y S N -
116 \
0.0 Very stiff, gray, SILTY CLAY, pd \\
trace cosrse Sand and Grave!l 1 1'[‘ -
g 1s] N\
10} -
REMARKS: SPT = Standerd penetration test. DISC%AHER: Dottedde;i:n “"""::“:,21;“,
results are inten or clarity
S & Shelby tube sample 6o pot fmply any distribution.
VERTICAL SCALE: @ .
{ 1N, 1O & FT. Golder Associstes 1%-1.2-6
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Table &

ADDENDUM TO TP~1.2-6

FIELD IDERTIFICATION OF E0ILS

Section 8.5.3.2 ~ Organic Cohesive Soils
Hides display an odor due to anaerocbic
decomposition, resulting in hydrogen sulfide
and mercaptan compounds. Hydrogen sulfide
can be recognized as a "rotten egg" odor.
Hides also can contain hair.

Descriptive tests for hides include their
odor and the presence of hair or other
recognizable hide materials.



SAMPLING SURFACE SOIL FOR CHEMICAL ANALYSIS
December 1989 Page 1 of S

1.0 PURPOSE

This Technical Procedure is to be used to establish uniform
methods of sampling of surface scils. Provisions are made
for analyses and recording of data,

2.0 APPLICABILITY

This Technical Procedure is applicable to personnel sampling
surface soils for chemical analyses.

2+0 DEFINITIONS

3.1 Surface Soil: Any socils that are on the land surface
or are exposed by hand digging or boring within five
(5) feet of the land surface,

3.2 Sampling Interval: The depth interval which the soil
sample represents.

3.3 In Situ Soils: Soils that are in place within the soil

column.
4.9 REFERENCES
4.1 U.S. EPA, 1982 (updated 1984). Test Methods for

Evaluating Solid Waste: Physical/Chemical Methods:
SW-846. Office of Solid Waste and Emergency Response.

Washington, D.C.

CUSSION
5.1 None
£.0 RESPONSIBILITY

6.1 Sampling Technician: Responsible for completing the
assigned sampling in acceordance with this Technical

Procedure.

6.2 Task Leader: Responsible for determining the soils to
be sampled and ensuring that sampling procedure and
sample documentation are in accordance with this
procedure and applicable project plans.

Golder Associates



SAMPLING SURFACE SOIL FOR CHEMICAL ANALYSIS
December 1989 Page 2 of 5

6.3

Project Manager: Responsible for determining the type
of chemical analyses to be performed on the soil
samples. _

2.0 EQUIPMENT AND MATERIALS

7.1 Site map, map board and/or clipboard.

7.2 Field notebook or Field Report forms (Exhibit A).

7.3 Assorted standard field egquipment (e.g., hammers, post-
hole digger, shovel, hand auger) for exposing soils to
be sampled.

7.4 Measuring tape.

7.5 Engineers rule (minimum 6 feet long, with 0.10 foot
graduations).

7.6 Indelible ink pens.

7.7 Two inch wood stakes and flagging material.

7.8 Sampling egquipment appropriate for soils to be analyzed
for non-volatile constituents. All such equipment
shall be metal (steel, stainless steel or aluminum) and
includes split spoon samplers, hand augers, hand
scoops, sampling thiefs or sampling tiers (see
reference 4.1 for details on sampling equipment).

7.9 1If volatile constituents are to be analyzed in the soil
samples, the sampling equipment shall be designed to
minimize exposure to the atmosphere. A metal drive
tube appropriate for the size of the soil particles
shall be used.

7.10 Sample bottles, size commensurate with the desired
sample and soil particle size.

7.11 Chain-of-Custody Records and seals.

7.12 Sample Integrity Data Sheets (Exhibit B).

7.13 Carbon paper, if necessary.

7.14 Decontamination solutions such as organic free
distilled/deicnized water, non-phosphate detergent, tap
water, methanol (for organic analytes)}, nitric acid
(for metal analytes).

7.15 Decontamination equipment such as brushes, sprayers and

containers for capturing waste solutions.

Golder Assoclates



SAMPLING SURFACE SOIL FOR CHEMICAL ANALYSIS
December 1289 Page 3 of 5

7.16 Sample labels.

8.0 PROCEDURE

8.1

8-3

The sample location will have been surveyed and marked
with a wooden stake, labeled with the boring number,
prior to sampling.

Relevant sampling events, including on-site personnel
and visitors, shall be recorded on the Field Report
forms (Exhibit A) in triplicate. Events shall be
recorded chronelogically with the time of each event
noted.

All sampling equipment (split spoons, hand augers,
drive tubes, etc.) shall be decontaminated before and
after each use. Hollow stem auger flights shall be
steam cleaned prior to use at each sample location.
The sampling eguipment will be washed with non-
phosphate detergent sclution. Brushes shall be used to
aid in removing all visible soil grit. A tap water
rinse will be used to thoroughly removal all detergent
solution. 1If trace metals are of interest, rinse three
times with distilled water, followed by a rinse with 10
percent trace-metal analysis grade nitric acidg,
followed by another triple rinse of distilled water.
If organics are to be analyzed, a final step is
required, consisting of an HPLC-grade methanol rinse
followed by a triple rinse with distilled water. The
methanol should be allowed to evaporate before a final
rinse with distilled water. All rinseate shall be
captured and contained for proper disposal,
Responsibility for disposal shall be as identified in
the project plans.

The scils to be sampled will be exposed prior to sample
acquisition. If the upper six inches of soils are to
be sampled, then surface vegetation shall be removed.
If samples are to represent discrete depth intervals
below land surface then overlying soils shall be
removed by a shovel, post-hole digger or hand auger to
the desired interval.

A soil sample of in-situ materials shall be obtained
from the desired sampling interval. If analytes are
noct volatile, an in-situ soil sample can be obtained
from the desired sampling interval using the most
convenient egquipment such as: a2 hand scoop, hand
auger, sampling (thief) or tier, whichever is most
suitable for obtaining in-situ soils. The soils shall
be visually inspected and immediately put into the

Golder Associales



SAMPLING SURFACE SOIL FOR CHEMICAL ANALYSIS
December 1982 Page 4 of S

8.10

8.11

appropriate sample bottle. No preservatives shall be
added to the sanmple.

If analytes are volatile, the in-situ soil sample-shall
be obtained from the desired sampling interval using a
drive tube sampler. Contact between the atmosphere and
the sample must be minimized. The drive tube sampler
shall be driven into the materials with a hammer.

Materials shall be transferred from the sampler
directly to the sanmple container using spatulas
(plastic for metals analysis, stainless steel or
aluminum for organics). Special care should be taken
to avoid sample contact with other materials. An air-
tight cap shall be placed immediately on the sample
bottle. No preservatives shall be added to the sample.

If soil sample composites are to be established, equal
volumes of individual samples will be added together
for the composite sample. The composite sample will be
given an individual sample number and the sample number
of each added sample (compositing the composite sample)
will be recorded on the Sample Integrity Data Sheet
(Exhibit B). Leocations of the individual samples are
recorded on the base map.

Samples are immediately 1labeled and relevant data
recorded on the Sample Integrity Data Sheet for each
sample. Site-specific details regarding labeling and
recording shall be provided in the project QA plan.

Samples shall be placed in a cold cooler (about 4°C) as
soon as possible and the temperature of the cooler
shall be recorded on the Sample Integrity Data Sheet.
The cooler of samples shall be within view of the
Golder Geologist/Hydrogeclogist at all times or in
locked storage. A Chain-of-Custody Record shall be
filled out and maintained as specified in the project
QA plan.

Samples sent or delivered to the chemical analytical
laboratory shall be transferred in accordance with the
project QA plan. The original Chain-of-Custody Record
shall accompany the samples to the laboratory.

Any hole made to obtain samples shall be backfilled
with s0il materials removed from the hole, unless the
hole collapses.

Field Report forms (Exhibit A) shall be prepared by the
Golder Geologist/Hydrogeclogist to record daily
sampling activities. The Field Report forms shall
follow chronological format and include the time of

Golder Associales



SAMPLING SURFACE SOIL FOR CHEMICAL ANALYSIS
Recember 1989 Page S of 5

each event documented. The base map shall be used to
record each sampling location by the Golder Field
Engineer/Geologist. Sample Integrity Data Sheets shall
be used to record information regarding soil samples
that will be chemically analyzed. Chain-of-Custody
Records shall be used to record the custody and

transferal of samples.

8.11.1 Field records shall be made in triplicate at
the work site and the originals (except
Chain-of-Custody Records) shall be
transmitted to the home office on a daily
basis. A copy shall be given to the Task
leader and the Golder Geologist/Hydro-
geologist shall retain the other copy for
reference.

8.11.2 All copies of field records (including
original base map and chain-of-custody
record) shall be hand delivered to the home
office upon completion of the field activity.

Golder Associates
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Exhibit B

SAMPLE INTEGRITY DATA SHEET -
Plant/Site Project No.
Site Location Sample ID =
Sampling Location

Technical Procedure Reference(s)

Type of Sampler -

Date Time

Media Station -

Sample Type: grab time composite space composite

Sample Acquisition Measurements (depth, volume of static well water and purged water, etc.) -
-

Sample Description

Field Measurements on Sample (pH, condugtivity, etc.) -

Aliquot Amount Container Preservation/Amount

Sampler (signature} Date -

Supervisor (signature) Date

(5 Goider Associstes irc.



COLLECTION OF COMPOSITE S0IL SAMPLES
December 1989 Page 1 of 3

1.0 FPURPOSE

This technical procedure is to be used to establish a
uniform procedure for the collection of composite soil
samples for the remedial design project for the Industri-
Plex Site in Woburn, Ma.

2.0 APPLICABILITY
This technical procedure is applicable to all personnel

involved with the collection of soil samples from the
Industri-Plex Site in Woburn, Ma.

2.0 DEFINITIONS

3.1 Composite Soil Sample: a so0il sample representative
of a given location and depth interval of scil where
several discreet samples representative of smaller
depth intervals could be collected.

3.2 Mixing and Quartering: a procedure where a sample is
rigorously mixed, separated into four equal portions
(quarters), one of the quarters is again mixed and
quartered, and the process repeated until the desired
sample size is obtained.

4.0 REFERENCES
4.1 None
C ON

This procedure has been prepared specifically for the soil
and sediment sampling programs at the Industri-Plex Site.

£.0 RESPONSIBILITY

6.1 Field Engineer: Field engineers are responsible for
sample collection in compliance with this procedure.

6.2 Task lLeader: The Task Leader is responsible for:
o Direct supervision of personnel collecting
samples;
o Ensuring that the proper equipment is available

‘to accomplish the task;

o Review and approval of the work.

Golder Associates



COLLECTION OF COMPOSITE SOIL SAMPLES
December 1589 Page 2 of 3

€.3 Project Manaager: The Project Manager is responsible

for:

o Assigning qualifijed staff to perform " the
sampling:

o Scheduling;
o Ensuring the completion of the task in accordance

with this procedure and the Quality Assurance
Project Plan.

1.0 EQUIPMENT AND MATERIALS

7.1 Plastic spoons.

7.2 Stainless steel or aluminum scoops or spoons.
7.3 Sample jars, chain of custody seals and forms.

7.4 Ehgineers scale or ruler.

£.0_ PROCEDURE
Collect scil samples according to the procedure for
u o] & and carefully

open the sampler.

Cut the recovered sample into halves using a clean knife.
The knife should be stainless steel or aluminum for samples
to be analyzed for the full Target Compound List. It
should be plastic for samples to be analyzed for trace
metals only. One half of the sample is for the primary
laboratory sample and the second half is for split,
duplicate, matrix spike, and/or matrix spike duplicate

samples.

For samples to be analyzed for trace metals, carefully cut
a ribbon of soil out of the middle of the flat side of the
sample half using a clean plastic spoon. The ribbon should
be of approximately equal size along the entire length of
the composite interval and should be sized in accordance
with (1) the minimum sample size for analysis given in the
Field Sampling Plan and (2) the size of the bottle.

For samples to be analyzed for the full Target Compound
List, carefully cut a ribbon of soil ocut of the middle of
the flat side of the sample half using a clean stainless
steel or aluminum knife decontaminated in the same way as
the split spoon sampler. The ribbon should be of

Golder Associates



COLLECTION OF COMPOSITE SOIL SAMPLES
December 1989 Page 3 of 3

approximately equal size along the entire length of the
composite interval and should be sized in accordance with
(1) the minimur sample size for analysis given in the Field
Sampling Plan and (2) the size of the bottle. )

Under no circumstances shall a rigorous mixing and
quartering procedure be used for samples being analyzed for
the full Target Compound List. This is to avoid loss of
volatile organic compounds during mixing, and the
possibility of cross contamination during excessive sample

handling.

Golder Associates



June 1990 893-6255

INDUSTRI-PLEX PRE-DESIGN INVESTIGATION
PROCEDURE FOR LABORATORY IDENTIFICATION
OF HIDE RESIDUE IN SOIL

Follow the Laboratory Health and Safety Plan for the
Industri-Plex Project.

Assemble typical hide residue material from 5-~gallon
buckets of auger cuttings collected from the East and
West Hide Piles at the site. Alsc assemble hydrogen
sulfide calibration gas and soil samples Xnown to
contain hide materials (8-1/98, SW-1/22). Note the
distinct odor of hide residue which is slightly
different from pure hydrogen sulfide (rotten egg
emell). Also note the presence of hair and any other
non-mineral constituents. Hide residue tends to be
black and odorous, but could be confused with black
anoxic sediments which are present in the site ponds.
Hair follicles are to be used as indicators of the
presence of hide residue. Hairs sometimes adhere to
the inside of the plastic bag containing the sample.
Hair is most easily noticed sticking out of the edges
of freshly broken clumps of material. Do not confuse
hairs with roots or other plant remains. A firm
yellow-white non-mineral material was noted in some
samples from the site in the vicinity of known hide
residues. This material might also be hide residue.

Describe the appearance of each sample on the attached
form and note any odors, hair, or other non-mineral
constituents. Each sample should be visually examined
both with the unaided eye and under a binocular
microscope. A minimum of two moist and two oven dried
aliguots of each sample should be  examined.
Observations should be recorded on the attached form.

For the first few samples (which are suspected to
contain hides), try describing both moist and oven-
dried samples. If drying samples facilitates
identification of hair fellicles, then all samples
should be described in both moist and oven-dried
conditions. If drying does not significantly enhance
hair follicle identification, then describe samples
with their natural moisture content.

Golder Associates



INDUSTRI~PLEX PRE-DESIGN INVESTIGATION
LABORATORY IDENTIFICATION OF HIDE RESIDUE IN SOIL

Golder Associates Job No. 893-6255
Golder Associates Task No.

PDI Task

Sample No.

Examined By

Date

Scil Description

Are odors resembling hydrogen sulfide (rotten eggs) or hides
noticeable?

Unaided Eye Microscope
Are hair follicles visible in moist
samples?

Are hair follicles visibkble in
oven-dried samples?

Describe any other non-earthen materials present in the sample
(e.g. roots, leaves, plant matter, fill materials, etc.)

Unaided Eye:

Microscope:

Revision (0)
June 28, 198390

Golder Associates



1.

3.

August 1990 893~6255

INDUSTRI-PLEX PRE-DESIGN INVESTIGATION
PROCEDURE FOR LABORATORY IDENTIFICATION
OF HIDE RESIDUE IN SOIL

SUPPLEMERT

Oven drying of soil samples can be used to distinguish hair fibers from
roots. The roots will begin to peel after being dried, but hair will

still appear smooth.
Although the examination sheets specifies the observation of hair follicles,
hair fibers are used as an indication of hide residue.

When it is believed that hides have been detected in a moist sample, but the
oven-dried sample does not indicate hide residue, the oven dried sample is

used as the final result and hide residue 1g not present.

Golder Associates



APPENDIX C

Field Change Orders



. FIELD CHANGE DOCUMENTATION

DATE: FIELD CHANGE #.___

PERSON REQUESTING CHANGE; _Bob Clesier
COMPANY/TITLE: Golder Associates/Field Manager

FIELD CHANGE: Relocate Task SW-1 stream/pond boring locations 30 and

31 to the south-southwest "arm" of the pon'd between East and West Hide Piles.

Boring 31 would be located west of boring 29, and boring 30 would be located between

28 and 29.

REASON FOR FIFLD CHANGE: Borings were located in a svamp already

sampled under Task 5-1 boring number 72-77.

SR mﬁﬂ o

MA/MDEP (N eremug 4

WORK PLAN ADDENDUM REQUIRED (Y/N):
ADDENDUM SUBMITTED TO ISRT (Y/NY;
ADDENDUM SUBMITTED TO NUS/USEPA/MDEP (Y/NY:




. FIELD CHANGE DOCUMENTATION

DATE: FIELD CHANGE #:

PERSON REQUESTING CHANGE: Bob Glazier
COMPANY/TITLE: Golder Associates/Field Manager

FIELD CHANGE: Collect soft, fine-grained stream sediments at sediment-

water interface by scooping sediment directly into sample jar.

WC}{ANGE: Soft materials compressed by split spoon,

resulting in uncertainty in depth interval being sampled. Collect soft sediments

on top of rip rap/bedrock at locations 18, 19, 20 in Commerce Way, such that

upstream sampling can proceed.

ST JAW R
Wﬂﬁﬂmz’ﬁw/ﬂy

(Y/N):
ADDENDUM SUBMITIED TO ISRT (Y/N):




- HIELD CHANGE DOCUMENTATION

DATE: 5/2//52 .
/lr'f.‘- 0€%ﬂei£?af~k ﬂ?dcaufa : :gé ga“z”? ,..__

MMMW;WJ%W

FIELD CHANGE: fsefing Tk S| 0VA hend.coase. Sereonng tocelect et

ittervals br aﬁgaqu Lf‘j,’: gr)m,ﬁ/fev/,gﬁce resvirs Lo/l dé,a}/; ierwels a€ </o,c?amj
collect composije Sam{of e, (\Ir resolis for speati Lol jnter vl ece. 1o ~l02pp m and

> 10 dimes results for gffer a@m'/w infervals Sample Htat jnterva [(S) \ (3)ZZ rosvlis 7 For
specitic depth 1ervalcs) are >100p0m and 32 4imes resvits Fm oifer A ;m-krw/_r
D CHANGE: _ somple Hot specfic mnde/val ($) (OTL o (1 Ao &
gre. >10ppm bov <o dime s resulfs £ W%M ;n,lefw{r(ar- >iooppm but
<2 pimes resvhts dor Wé‘f@% 1)‘\4@‘0’4’-51 Samplp ’L?jé inch & Aortt sndterce/

M”"k P/dn a’;f’f net’ ;PMWZQ goea"ﬁb; U/%Mcz A :/qmﬁcand‘ t{eay/.;&-’/cé’ /tk{//v_./’"
%c{ %9@{[ mm&g g€ OFI”?"E/‘&F}’ -_é)r'- (on;ﬁkaﬁve@ﬂ G’;'Cfeﬂ'%jaﬁbo

P L A
sususeeammee: /77, ) %

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




. FIELD CHANGE DOCUMENTATION

DATE: é// ?’/ 70 FIELD CHAN_G.L&._' : )
PERSON REQUESTING CHANGE: 406 Glazie/~
COMPANYMTILE: Golder Ascociates [Fepl Panager

EIELD CHANGE: (2locate ébﬁ::‘j 47 undo—~ Task St 7= /4,
o catin /@M St~ on fe- Lesign Ulorie Ain Figure
+ s L4
36.

REASON FOR FIELD CHANGE: focefon “SW-1 “ [5 a. location Jo be Sundad
Uﬂéé/\'f{eﬁffoj 4&/'}" J{a_‘fﬂmfég, 453 dj/uqﬁ (&//gﬁ/ﬁfé«%

/dfﬂi‘rbns G gad 28 91 €§Ufc ;E ‘Jqfa_, e /’W/KL,

0[74//@/ “st-1 = Jogation éec'qu_re, s ao/ @ont 7o ;‘t:e, (o7
exus

Hido p/c_g__a/ He m}ﬂifr-r/ A~ 1 unctP o W/fw/ f""‘?fr—hj

Medals Zbore @n.ﬁhk Decree. acton levels,




APPENDIX D

Borehole Logs



BOREHOLE LOG SW-1/001

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/16/90
BURFACE ELEV: 72.3 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,359 E 694,829

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

] -

-—- 2.0 | Brown medium to fine SAND, trace silt. (SP)

1 - OVA = 5 ppm

2 - ova
== 10.0

I

2 ppm

] -= 12.0
-— 14.0
3 - OVA = 7 ppnm

~- 16.0 | Black medium to fine SAND, some silt, slight
- sheen. (SM)

- -=- 18.0
-= 20.0
-- 22.0
4 - OVA = 9 ppm

-- 24.0

-~ 26.0

-=- 28.0

-- 30.0 | Gray medium to fine SAND, trace silt. (SP)

5 - OVA = 5 ppm
:- 32.0
E- 34.0
— E- 36.0
Job Neo. 893-6255 GOLDER ASBOCIATES INC. Logged: I. Kennedy

Checked: B. Glazier




BOREHOLE LOG SW-1/02A

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/15/90

BURFACE ELEV: 69.0 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,227 E 694,810

SAMPLE DEPTH
LOCATION | INCHES S0IL DESCRIPTION

- - ?—2; Black medium SAND, some silt, some organics
- SM

1 - Brown medium to fine SAND, some silt

-~ 10.0

-~ 14.0
== 16.0
1 -- 18.0
-- 20.0
-~ 22.0
-- 24.0
-~ 26.0

-- 28.0

- | -~ 30.0

- No recovery
-- 32.0

-- 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B, Glazier




BOREHOLE LOG SW-1/02B

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/5/90

SURFACE ELEV:

69.0

DATUM:

MSL

DRILLING METHOD: Hand Auger LOCATION: N 554,227 E 694,810

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

-= 10.0

--12.0

-- 14.0

-- 16.0

-=- 18.0

-- 20.0

-~ 22.0

-- 24.0

-- 26.0

- 28.0

-= 30.0

-- 32.0

- 34.0

-— 36.0

A single composite methyl mercury sample and
its duplicate were taken from this hole.

0-36" Black fine SAND, some silt (SM)

Job No.

893-6255

GOLDER ABSOCIATES INC. Logged:
Checked:

I.
B.

Kennedy
Glazier




BOREHOLE LOG SW-1/03L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/15/90
S8URFACE ELEV: 68.7 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,233 E 694,880

SAMPLE DEPTH
IOCATION | INCHES SOIL DESCRIPTION

R | -

- 0-6" black fine SAND, some organics (SP)

2 - 6-29" gray-brown medium to fine SAND
== 10.0

— --12.0
-= 14.0
-- 16.0
— -=- 18.0
-= 20.0
-- 22.0
-~ 24.0
-=- 26.0

5 -- 28.0

-- 30.0 No recovery

-- 32.0

-- 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: 1I. Kennedy
' Checked: B. Glazier




BOREHOLE LOG SW-1/03M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/15/90
SURFACE ELEV: 68.7 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,233 E 694,880

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

- 0-7" Dark brown and gray medium to fine SAND,
-~ 2.0 large black patch (possibly hides) (SP)

- 7=-27" Gray medium to fine SAND

-=- 10.0
— -~ 12.0
-~ 14.0
-- 16.0
] -- 18.0
-~ 20.0

-— 22.0

-— 24.0 | Asphalt~like smell, probably due to the black
- fine sand at the top

-=- 26.0

- No recovery
-- 28.0

~= 30.0

-~ 32.0

-- 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: TI. Kennedy
: Checked: B. Glazier




BOREHOLE I.0G SW-1/03R

PROJECT: Industri~Plex Site Pre-Design Investigation DATE: 5/15/90
BURFACE ELEV: 68.7 DATUM: MSIL
DRILLING METHOD: Split Spoon LOCATION: K 554,233 E 694,880

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— - Note: This hole was overdriven and Eassed
- through a thick layer of muck or silt (which was
- 2.0 not recovered) and may be 2 feet thick.

1 - 0-6" Dark brown medium SAND, trace silt (SP)

-- 8.0 | 6-10" Brown medium SAND (SP)

-- 10.0
| -=- 12,0 | 10=27" light gray medium SAND (SP)
-~ 14.0
-- 16.0
— -- 18.0
-= 20.0
-— 22.0
-- 24.0

== 26.0

- No recovery
-- 28.0

-=- 30.0

-=- 32.0

-- 34.0

— -- 36.0

Job No. B893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
' Checked: B. Glazier




BOREHOLE LOG SW-1/04L

PROJBCT: Industri-Plex Site Pre-Design Investigation DATE: 5/15/90
DATUM: MSL

DRILLING METHOD: Split Spoon LOCATION: N 553,971 E 694,953

SURFACE

ELEV: 68.4

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

oy

-=- 10.0

-- 12.0

-- 14.0

-= 16.0

-- 18.0

-= 20.0

-— 22.0

-- 24.0

-- 26.0

-- 28.0

-= 30.0

== 32.0

-- 34.0

-= 36.0

0-5" Reddish brown SILT, some medium to fine

sand (ML)

5-10" Black, fine SAND, organic, partially

decayed leaves (SM)

10-15" Yellow brown fine GRAVEL, trace fine sand

(GP)

Most of interval taken by large rock, very little

fine sediments.

No recovery

Job No,

893-6255

GOLDER ASSOCIATES INC., Logged:
' Checked:

I. Kennedy
B. Glazier




BOREHOLE LOG SW-1/04M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/15/90
BURFACE ELEV: 68.4 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,971 E 694,993

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

1 - 0-11" Black ORGANIC CLAYEY SILT (OL)

-- 10.0

— == 12.0 | 11-13" Brown medium to fine SAND, some silt (SM)

-- 14.0
3 - 13-18" Dark brown medium SAND, some silt

-- 16.0

- 18-26" Yellow-brown fine GRAVEL, some medium to
- fine sand (GP)
-- 20.0

-- 22.0

-- 24.0

- No recovery
-- 28.0

== 30.0

-= 32.0

-= 34.0

— ~= 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
‘ Checked: B. Glazier




BOREHOLE LOG SW-1/04R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/15/90

SURFACE ELEV:

68.4

DATUM: MSL

DRILLING METHOD: Split Spoon LOCATION: N 553,971 E 694,993

SAMPLE DEPTH
LOCATION | INCHES

SOIL DESCRIPTION

e -

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

0-4" Reddish-brown coarse to medium SAND, some
silt (SM)

4-12" Black ORGANIC CLAYEY SILT, fine sand (OL)

12-18" Dark brown SAND, some silt (SM)

18-30" Yellow-brown coarse to fine SAND and
GRAVEL, some silt (GP)

No recovery

Job No. 893-6

255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
‘ Checked: B, Glazier




BOREHOLE LOG SW-1/05L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/15/90

SURFACE ELEV:

66.7

DATUM: MSL

DRILLING METHOD: Split Spoon LOCATION: N 553,735 E 695,117

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

—

1
o
L]
o

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

- 30.0

- 32.0

- 34.0

-= 36.0

0-3" Brown fine GRAVEL, some medium sand, some
silt (GM)

3-6" Dark brown medium SAND (SP)

6-18" Brown coarse to fine SAND, some silt,
some fine gravel (SM)

18-21" Brown fine GRAVEL, some coarse sand

No recovery

Job No. 893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/05M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/15/90
EURFACE ELEV: 66.7 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,735 E 695,117

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

0-2" Black to red medium to fine SAND, some fine
gravel, some silt (SM)

ri1
1
N
(=]

6-21" Yellow-brown ccarse to medium SAND, some
fine gravel (SP)

lIIlII:IIIIIII
2]
o

14.0

No recovery

30.0

32.0

34.0

1 | - 36.0

Job No. B93-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
: Checked: B. Glazier




BOREHOLE LOG SW-1/05R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/15/90

8URFACE

DRILLING METHOD: Split Spoon

ELEV: 66.7

DATUM: MSL1

LOCATION: N 553,735 E 685,117

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

L

-=-12.0

-- 14.0

-~ 16.0

-~ 18.0

-~ 20.0

-- 22.0

-- 24.0

-- 26.0

-- 28.0

-- 30.0

-- 32.0

-- 34.0

-=- 36.0

0-8" Black and red medium to fine SAND, some
fine gravel, plastic, metal, and glass

8-21" Yellow-brown fine GRAVEL, some coarse

sand (GP)

21-23" Gray fine GRAVEL, some coarse sand

No recovery

Job No.

893-6255

GOLDER ASSOCIATEES INC.

Logged: 1. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/06L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/14/90
SURFACE ELEV: 64.9 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,532 E 695,218

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

1 - 0-~18" Brown fine GRAVEL, some medium to fine
-—— 4.0 sand, some silt (GM)

~-- 16.0

— -- 18.0
-= 20.0

- 22.0 Spoon refusal at 18" (Rubble)
-~ 24.0
-- 26.0
-~ 28.0
-- 30.0

-- 32.0

-- 34.0

— - 36.0

Job No. 893-6255 GOLDER ASSB0OCIATES INC. Logged: I. Kennedy
: Checked: B. Glazier




BOREHOLE LOG SW~1/06M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/14/90

S8URFACE ELEV: 64.9 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,532 E 695,218

SAMPLE DEPTH
IOCATION | INCHES SOIL DESCRIPTION

= - 0-4" Black, organic fine SAND, some silt (SM-OL)

- 4-13" Reddish-brown coarse SAND (SP)

-- 10.0

— -— 12.0

- 13-23" Light brown medium to fine SAND
-= 14.0

-- 16.0
] -=~ 18.0
-= 20.0

-— 22.0

-- 24,0
-- 26.0
- No recovery
-- 28,0
-- 30.0

-- 32.0

- 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSBOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/06R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/14/90
SURFACE ELEV: 64.9 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,532 E 695,218

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIFTION

— - 0-6" Dark to brown coarse to fine SAND

- 6=-30" Light gray medium SAND (SP)

-- 10.0
= -- 12.0
-- 14.0
-~ 16.0
- -- 18.0
-- 20.0
-- 22.0
-=- 24.0
-- 26.0

- 2800

—— -= 30.0

- No recovery
-- 32.0

-= 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/07L

PROJECT: Industri-Plex Site Pre-ﬁesign Investigation DATE: 5/16/90

SURFACE ELEV:

DRILLING METHOD: Post Hole Digger/8"

65.1

DATUM: MSL

LOCATION: N 553,528 E 694,981

SAMPLE DEPTH
LOCATION | INCHES

SOIL DESCRIPTICON

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Black SILT, some fine sand, little organics (ML)

(OL)

Gray-brown fine SAND, some silt (SM)

Brown medium to fine SAND, trace silt (SP)

Light brown slightly medium to fine SAND, trace
si

t (SP)

Job No. 893-6

255

GOLDER ASSOCIATES INC.

Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/07M

PROJECT: Industri-Plex Site' Pre-Design Investigation DATE: 5/16/90
BURFACE ELEV: 65.1 \ DATUM: MSL
DRILLING METHOD: Post Hele Digger LOCATION: N 553,528 E 694,981

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

e - Black ORGANIC SILT (OL)

- Black to gray fine SAND, some silt (SM)

-- 10.0

- 1400

-- 16.0

-- 20.0
-- 22.0
-- 24.0
-- 26.0
-—- 28.0
-- 30.0
-— 32.0

-~ 34.0

— -= 36.0

Job No. 893-6255 GOLDER ASBOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/07R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/16/90
B8URFACE ELEV: 65.1 . DATUM: MSL
DRILLING METHOD: Post Hole Digger LOCATION: N 553,528 E 694,981

SAMPLE DEPTH
LOCATION | TNCHES SO0IL DESCRIPTION

ey -

— -- 6.0 | Dark gray-brown fine SAND, some silt

-=- 10.0
T -- 12.0
-- 14.0

-~ 16.0

= -- 18.0
- 18-30" Gray-brown fine SAND, trace silt, trace
- organics (SM)

-- 20.0

-— 22.0
= 24.0
-= 26.0

-- 28.0

— -= 30.0

- No recovery
-- 32.0

-= 34.0

o —— 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
. Checked: B. Glazier




BOREHOLE LOG SW-1/008

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/5/90
BURFACE ELEV: NA

DATUM: MSL

DRILLING METHOD: Hand Auger LOCATION: N 552,516 E 696,102
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
] |-
-- 2.0 Very dark brown to black SILT and CLAY, trace
- fine sand (ML)
1 -
-- 4.0 OVA = 1,000 ppm
_— - 6.0
-- 8.0
2 - OVA = 900 ppm
-= 10.0
—1 -- 12.0 -
- Black CLAYEY SILT, trace fine gravel, trace
- coarse to fine sand
-— 14.0
3 - OVA = 200 ppm
-- 16.0
— -= 18.0
-- 20.0
-= 22.0
4 - OVA = 60 ppm
-- 24.0
-- 26.0
- 28-0
-- 30.0
5 - OVA = 40 ppm (duplicate)
-- 32.0
-=- 34.0
— -= 36.0
- NOTE: All depths could contain Hides
Job No. 893-6255 I. Kennedy

GOLDER ASSOCIATES INC. Logged:
: Checked:

B. Glazier




BOREHOLE LOG SW-1/009

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/4/90

BURFACE ELEV:

59.2

DATUM: MSL

DRILLING METHOD: Hand Auger LOCATION: N 552,348 E 696,183

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

—

-- 10.0

-- 12.0

-=- 14.0

-- 16.0

-- 18.0

-=- 20.0

-- 22.0

-- 24.0

-~ 26.0

~-- 28.0

-- 30.0

-= 32.0

-= 34.0

- 36.0

Dark brown CLAYEY SILT, some fine sand (ML)

Black fine SAND and SILT, hide residue odor (SM)

Black fine SAND, some silt, little fine gravel
(SM)

Very dark red-brown fine SAND, some fine gravel,
some silt (SM)

Black fine GRAVEL, some coarse to fine sand,
some silt (GM)

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: TI. Kennedy
Checked: B, Glazier




BOREHOLE LOG SW-1/010

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/5/90
SURFACE ELEV: 58.8 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 552,567 E 696,236

SAMPLE DEPTH
LOCATICN | INCHES SOIL DESCRIPTION

S -

-- 2.0 Brown CLAYEY SILT, some fine sand (ML)

- Dark brown CLAYEY SILT and red fine sand,
- some silt (ML)

-- 10.0

— -- 12.0
- Red-brown SILT and dark brown silty clay, some

- fine sand (ML)
-- 14.0

-= 16.0

—1 -— 18.0
- Dark brown CLAYEY SILT, some fine sand (ML)
-- 20.0
-- 22.0

-- 24.0

-- 26.0

— - Gray-brown SILT, some fine to medium sand (ML)
-- 28.0

-- 30.0
-= 32.0

-- 34.0

— -= 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/011

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/4/90

BURFACE ELEV: 57.5 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 552,398 E 696,283
SAMPLE DEPTH
LOCATION | INCHES S0IL DESCRIPTION
— - Light brown fine SAND, some silty clay (SC)
-- 2.0
1 - OvVa = 200 ppm
-= 4.0
— -- 6.0
- Light gray-brown SILTY CLAY, some fine sand (CL)
- 8.0
2 - OVA = 60 ppm
-- 10.0
— -~ 12.0
- Light brown CLAYEY SILT, some fine sand (ML)
_—— 14.0
3 - OVA = 5.1 ppm
-- 16.0
— -=- 18.0
-- 20.0
-—= 22.0
4 - OvVA = 7.3 ppm
-- 24.0
-= 26.0
—% - Dark brown SILTY CLAY, some fine sand (CL)
-- 28.0
-= 30.0
5 - OVA = 1.9 ppm
-= 32.0
-= 34,0
— —— 3600
Job No. 893-6255 GOLDER ASBOCIATES INC. Logged: 1I. Kennedy

Checked: B. Glazier




BOREHOLE LOG SW-1/012L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/18/90
B8URFACE ELEV: 68.
DRILLING METHOD:

0

DATUM: MSL

Hand Auger LOCATION: N 553,247 E 696,278

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

—

-= 12.0

-- 14.0

== 16.0

-- 18.0

-- 20.0

-= 22.0

-- 24.0

-- 26.0

-- 28.0

-= 30.0

-- 32.0

-=- 34.0

- 3600

Brown-gray fine GRAVEL, some
silt (GM)

fine sand, some

Auger refusal at 6" (Bedrock)

Job No. 893-6255

GOLDER ASSOCIATES INC.

Logged: TI. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/012M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:
SURFACE ELEV: 68.0

DRILLING METHOD: Hand Auger

DATUM:

LOCATION: N 553,247 E

5/18/90
MSL
696,278

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

-- 10.0
-- 12.0
-- 14.0
-- 16.0
-- 18.0
-= 20.0
-- 22.0
-= 24.0D
-- 26.0
-« 28.0
-= 30.0
== 32.0
- 34.0

-=- 36.0

Gray~brown fine GRAVEL, some fine sand, some

silt (GM)

Auger refusal at 6" (Bedrock)

Job No. 893-6255

GOLDER ASSBOCIATES INC.

" Logged: I.

Checked: B.

Kennedy
Glazier




BOREHOLE LOG SW-1/012R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/18/90
SURFACE ELEV: 68.0 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,247 E 696,278

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

e —— -

-- 2.0 | Gray fine GRAVEL, some fine Sand, some clayey
- silt (GM)

- Auger refusal at 6" (Bedrock)

-- 10.0
-- 12.0
~-= 14.0
-= 16.0
-- 18.0
-= 20.0
-- 22.0
-- 24.0
-- 26.0
-- 28.0
== 30.0
-= 32.0

-=- 34.0

— -— 36.0

Job No., 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
: Checked: B. Glazier




BOREHOLE LOG SW-1/013L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/18/90
BURFACE ELEV: 60.8 ) DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 552,977 E 696,408

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

S -

-- 2.0 | Dark gray fine SAND, some silt, some fine
- gravel (SM) -

- No recovery

-= 10.0

B --12.0

-= 14.0

-~ 16.0

-- 18.0

-~ 20.0

-- 22.0

== 24.0

-- 26.0

-- 28.0

== 30,0

-- 32.0

-- 34.0

— -= 36,0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/013M

PROJECT: Industri-Plex Site Pre-~Design Investigation DATE: 5/18/90

SURFACE ELEV: .
DRILLING METHOD: Split Spoon

60.8

DATUM: MSL

LOCATION: N 552,977 E 696,408

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

1

[ i ] |
= = =

[ 3% Q o]
o o o o

[ I I O D I R N I A O N |

i
t
=
o]
o

18.0
- 20.0
- é2.0
- 24.0
- 26.0
- 28.0
- 30.0
- 32.0

- 3400

36.0

Dark gray fine SAND, some silt, some organics

(5M)

Composite sample taken from sediments recovered

in split spoon sampler

Gray fine GRAVEL, some silt, some fine sand (GM)

Job No.

893-6255

GOLDER ASSOCIATES INC.

Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/013R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/18/90
SURFACE ELEV: 60.8 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 552,977 E 696,408

SAMPLE DEPTH
IOCATION | INCHES SOIL DESCRIPTION

— -

-- 2.0 | Dary gray fine SAND, some silt (SM)

- No recovery

-- 10.0

- 12.0

-- 14.0

-=- 16.0

~~ 18.0

-— 20.0

-— 22.0

-= 24.0

-=- 26.0

~— 28.0

~-— 30.0

-- 32.0

~= 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASBOCIATES INC. Logged: I. Kennedy
: Checked: B. Glazier




BOREHOLE LOG SW-1/014L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/18/90
SURFACE ELEV: 59.4 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 5b2,742 E 696,513

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTICN

= - Note: Surface sanmple; taken by hand from surface
- sediments

-- 2.0 | Dark gray fine SAND, some silt, some decayed

- leaves (SM)

- 7=-18" Gray fine SAND, trace silt (SP)

-- 14.0

-- 16.0

] -- 18.0

-- 20.0

-- 22.0

- No recovery

-— 24.0

-—- 26.0

-- 28.0

-- 30.0

-- 32.0

-=- 34.0

— -= 36.0

Job No, 893-6255 GOLDER ASSOCIATES INC. Logged: I, Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/014M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: §5/18/90

SURFACE ELEV:

59.4

DATUM: MSL

DRILLING METHOD: Split Spoon LOCATION: N 552,742 E 696,513

SAMPLE DEPTH
LOCATION | INCHES

SOIL DESCRIPTION

-- 2.0 { Gray fine SAND, some fine gravel, some decayed
- leaves (SP)
1 -—
-— 4.0
— -- 6.0
- 6-18" Brownish gray fine SAND, trace silt,
- i" thick black layer at 9"
-- 8.0
2 -
== 10.0
] --12.0
-=- 14.0
3 -
-= 16.0
— -- 18.0
-= 20.0 | Spoon refusal (Bedrock)
- Note: First 6" sampled with stainless steel
-- 22.0 cooking spoon. Remaining 2 intervals
- sampled with 2" split spoon.
-—- 24.0
-- 26.0
-- 28.0
-- 30.0
- 32-0
-- 34.0
—_ _— 3600
Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: B. Glazier




BOREHOLE LOG SW-1/014R

PROJECT: Industri-Plex Site Pre~Design Investigation DATE: 5/18/90
SURFACE ELEV: 59.4 ) DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 552,742 E 696,513

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

] |2
-- 2.0 | Dark brown fine SAND, some silt, some decayed
- leaves (SM)

- 6-15" gray to brown-gray fine SAND, trace silt

~-- 10.0
1 -- 12.0
-- 14.0
-- 16.0
— -~ 18.0
==~ 20.0
-= 22.0

~= 24.0

— | -- 26.0
- Spoon refusal at 26" (Bedrock)

-— 28.0 | Note: Top sample was taken with a stainless
- steel cooking spoon. The remaining 3 intervals

- were sampled with a 2" split spoon.
-=- 30.0

-=- 32.0

-=- 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/015L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/17/90
SURFACE ELEV: NA ) DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 552,550 E 696,585

SAMFPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

- 0-5" Brown medium fine SAND (SM)

- 5-6" Black SILTY CLAY (CL)

- 6-15" Black to dark gray medium SAND, some
- silt (SM)

-- 10.0
L | -—- 12.0

-- 14.0

- 15-20" black SILTY CLAY, with lenses of medium
--— 16.0 | sand (CL)

— -- 18.0

-- 20.0
- 20-30" Dark gray medium SAND (SP)
-— 22.0
-— 24,0

-—- 26.0

-- 28.0

— -=- 30.0

- No recovery
-- 32.0

== 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: 1. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/015M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/17/90

SBURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 552,550 E 696,585

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

- Black organic SILT, trace sand (OL)

- Black organic SILT, scme m-f sand (OL)

-~ 10.0

— -~ 12.0
- Black organic fine SAND, some silt (SM)

-~ 14.0

-~ 16.0

— -~ 18.0
- Black organic fine SILT, some sand (OL)
-- 20.0
-= 22.0

-~ 24.0

-~ 26.0

— - Gray medium SAND, trace silt (SP)
-= 28.0

-~ 30.0
-~ 32.0

== 34.0

— -= 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: TI. Kennedy
Checked: B. Glazier




BOREHOLE ILOG SW-1/015R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/6/90
SURFACE ELEV: NA
DRILLING METHOD: Hand Auder LOCATION: N 552,550 E 696,585

DATUM: MSL

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

=

-- 10.0

-- 12.0

-=- 14.0

-=- 16.0

-- 18.0

-- 20.0

- 22.0

-=- 24.0

-- 26.0

-- 28.0

-- 30.0

-- 32.0

-- 34.0

-=- 36.0

Dark brown fine to very fine SAND, trace silt
silt (SP)

Very dark brown organic fine SAND, some silt (SM)

Black organic SILT (OL)

Dark brownish gray fine to medium SAND (SP)

Dark gray fine to medium SAND

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/016L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/17/90
BURFACE ELEV: 59.4 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 552,607 E 696,576

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

- 0=-2" Brown SAND, trace gravel, some silt

- 2=11" Dark brown organic SILTY CLAY (OL)

-- 10.0

‘ - 11-27" Dark brown organic CLAYEY SILT (OL)
— -- 12.0

~- 14.0
-- 16.0
— -- 18.0
-- 20.0
-- 22.0
-- 24.0

-- 26.0

== 28.0 | Brown SAND, trace gravel, some silt (8SM)

-- 30.0

-- 32.0

-- 34.0

— -= 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: TI. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/016M

PROJECT: Industri-Plex Site Pre~Design Investigation DATE: 5/17/90
8B8URFACE ELEV: 5%9.4 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 552,607 E 696,576

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

] )=
-~ 2.0 | 0-7" Dark brown organic fine tc medium SAND,
- little clayey silt (SM)

- 7=11" Black organic SILTY CLAY (OL)

- 11-27" Dark brown organic CLAYEY SILT (OL)

== 16.0
] -~ 18.0
-~ 20.0
-— 22.0
-- 24.0

-~ 26,0

-~ 28.0 | Dark brown SILT, some sand, trace gravel (ML)

-=- 30.0

-= 32.0

-~ 34.0

— -~ 36.0

Jobh No. 893-6255 GOLDER ASBOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/016R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/17/90
SURFACE ELEV: 59.4 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 552,607 E 696,576

SAMPLE DEPTH
LOCATICN | INCHES : SOIL DESCRIPTION

- 0~6" Dark brown organic medium to fine SAND,
-- 2.0 some silt, little gravel

- 6~18" Dark brown organic CLAYEY SILT

== 14.0

-~ 16.0

— --=18.0
- Dark brown m-f SAND, some silt, little gravel

= (SM)
-- 20.0

-— 22.0
- 24.0
-= 26.0
-=- 28.0
-- 30.0
-— 32.0

-— 34.0

— -- 36.0

Job No. 893=-6255 GOLDER ASSOCIATEBS INC. Logged: I. Xennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/017L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/14/90

SURFACE ELEV: 58.1 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 552,178 E 696,266

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

0-3" Reddish brown SILT, some fine sand, little
- 2.0 root mass {ML)

3-23" Gray-brown fine medium GRAVEL, some
- 4.0 coarse sand (GP)

10.0
- 12.0
- 14.0
- 16.0

- 18.0

Illlllllll!lll:lllIllllllllll

20.0

- 22.0

23-25" Red-brown medium to coarse SAND (SP)
- 24.0

- 26.0
No recovery
- 28-0
- 30.0

- 32.0

- 34.0

—- -- 36.0

Job No. 893-6255 GCLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/017M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/14/90

SURFACE ELEV:

58.1

DRILLING METHOD: Split Spoon

DATUM: MSL
LOCATION: N 552,178 E 696,266

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTICN

I S T S I I I I
|
M)
=]

|

1
m
o

10.0

12.0

14.0

16.0

18.0

20.0

t

22.0

IIIIIIIIIII:IIIIIIIII!I

24.0

- 26.0

- 28.0

30.0

32.0

34.0

~= 36.0

0-5" Reddish brown SILT, some fine sand, roots

(ML)

5=-27" Gray to red fine GRAVEL, little m-f sand,

little silt (GM)

No recovery

1. sample for hide ident. taken from this borehole

Job No. 893-6255

GOLDER ASSOCIATES INC, Logged: I. Kennedy

Checked: B. Glazier




BOREHOLE LOG SW-1/017R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/14/90
SURFACE ELEV: 58.1 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 552,178 E 696,266

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

0-7" Reddish-brown fine SAND, some silt, root
mass present (SM)

1
L8]
(o]

1
.
o

|
[+4}
[ ]
o

7-23" Gray-brown to yellow=-brown fine GRAVEL,
some m-f sand (GW)

1
[s+]
.
o

10.0

12.0

- 14-0

-=- 16.0

-- 22.0

- No recovery
-=- 24.0

-—- 26.0

-— 28.0

-- 30.0

-- 32.0

-= 34.0

— -=- 36.0

Job No. 893-6255 GOLDER ABSBOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/018L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/18/90

SURFACE ELEV:

60.0

DATUM: MSL

DRILLING METHOD: Hand Auger LOCATION: N 552,849 E 697,603

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

lllll:lllll
-
o

I
I
w
o

10.0

- 12.0

- 14.0

16.0

18.0

20.0

22.0

24.0

-— 26.0

-= 28.0

-- 30.0

-= 32.0

-- 34.0

-= 36.0

Dark gray organic fine SAND, some silt (SM)

This sample was taken with a stainless steel
spoon.

Auger refusal at 6".

Job No. 893-6255

GOLDEER ASSOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/018M

PROJECT: Industri-Plex Site Pre~Design Investigation DATE: 5/18/90
SURFACE ELEV: 60.0 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 552,849 E 697,603

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— - Dark gray organic fine SAND, some silt (SM)

- Auger refusal at é".

~-- 12.0

-- 14.0

-= 16.0

~- 18.0

-=- 20.0

-- 22.0

24.0

26.0

28.0

30.0

32.0

34.0

||

36.0

Job No. 893-6255 GOLDER ASSBOCIATEE INC. Loggea: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/018R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/18/90
BURFACE ELEV: 60.0 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 552,849 E 697,603

SAMPLE DEPTH
LOCATION | INCHES S0O1L DESCRIPTION

e -

-- 2.0 | bark gray organic‘fine SAND, some silt (SM)

- Auger refusal at &6".

-= 12.0
-- 14.0
-~ 16.0
-- 18.0
-~ 20.0
-- 22.0
-- 24.0
== 26.0
-- 28.0
-- 30.0
-= 32.0

-- 34.0

—J -- 36.0

Job No. 893-62E5 GOLDER ASS0OCIATES INC. Logged: I. Kennedy
' Checked: B. Glazier




BOREHOLE LOG SW-1/019L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/18/90
BURFACE ELEV: 60.1 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,080 E 697,457

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— - Dark brown fine SAND, some silt, trace organics
- {leaves)

1 - Sample was taken by hand with a stainless steel
== 4.0 | spoon.

- Black fine SAND, some silt, strong asphalt odor
- (SM)

2 - This sample was taken May 19, 1990 at 8:30
-- 10.0

— -- 12.0
- Auger refusal at 12"
-—- 14.0
-- 16.0
-- 18.0
-=- 20.0
-— 22.0
-— 24.0
-= 26.0
-- 28.0
-- 30.0

-~ 32.0

-= 34,0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/019M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/16/90
SURFACE ELEV: 60.1 . DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: 553,080 E 697,457

SAMPLE DEPTH
LOCATION | INCHES S0IL DESCRIPTION

-- 2.0 Dark brown SAND, some silt (SM)

1 - This sample was taken by hand with a stainless
-- 4.0 steel spoon.

- Black fine SAND, some silt, strong asphalt
- odor (SM)

- This samle is a composite of sediments recovered
-~ 10.0 | by the split spoon sampler below a depth of 6Y.

-~ 12.0
-- 14.0
-- 16.0
2 -- 18.0
-- 20.0
-- 22.0
-- 24.0
-- 26.0
-- 28.0
-- 30.0
-~ 32,0

-- 34.0

— -= 36.0

Joh No, 893-6255 GOLDER ASBOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/019R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

SURFACE ELEV: .
DRILLING METHOD: Split Spoon

60.1

DATUM:

5/18/90
MSL

LOCATION: N 553,080 E 697,457

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
== 2.0 | Dark brown fine SAND, some silt (SM)
1 - This sample was taken by hand with a stainless
-— 4.0 | steel spoon.
— -- 6.0
-- 8.0
- No recovery
~- 10.0
-~ 12.0
-- 14.0
-- 16.0
— -- 18.0 - -
- Black fine SAND, some silt (8M)
-- 20.0 | This sample is a composite of sediments
- recovered by the split spoon sampler between
- the depths of 18" and 36". The gravel above a
-= 22.0 | depth of 18" could not be sampled.
-— 24.0
-- 26,0
2 -
-— 2800
-- 30.0
-~ 32.0
-- 34.0
— -~ 36.0
Job Ne., B893-6255 GOLDER ABSOCIATES INC. Logged: I. Kennedy
. Checked: B. Glazier




BOREHOLE LOG SW-1/020L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/19/90
SURFACE ELEV: 60.5 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,265 E 697,366

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

R -

-— 2.0 | Very dark brown organic fine SAND, some silt (SM)

- No recovery

--12.0

-- 14.0

-= 16.0

— -~ 18.0
- Black fine GRAVEL, little m-f sand, little silt
- (GM)

-=- 20.0

-- 22.0
- Note: This sample was a composite sample taken

- between depths of 18" to 36". No sample
-— 24.0 for hide identification was taken for

- this composite sample.

2 -— 26.0
-- 28.0
-- 30.0
-= 32.0

-- 34,0

— -=- 36.0

Job No, 893-6255 GOLDER ASSOCIATES INC. Logged: I. Rennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/020M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/19/90

S8URFACE ELEV:
DRILLING METHOD: Split Spoon

60.5

DATUM: MSL
LOCATION: N 553,265 E 697,366

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
~~ 2.0 | Dark brown organic medium to fine SAND, some
- silt (8M)
1 -
~=~ 4.0 | The surface sample was taken with a stainless
- steel spoon.
— we 6,0
- No recovery
- 8-0
-= 10.0
-- 12.0
-- 14.0
=-- 16.0
— -=- 18.0 :
- Dark gray fine gravel, some silt, little m-f
- sand (GM)
-- 20.0 | Composite sample of 18-36" depth
-— 22.0 | Note: No sample for hide identification taken
- for composite. A composite sample was
- . taken between the depths of 18" to 36",
-- 24.0
2 -= 26.0
-- 28,0
-=- 30.0
-= 32.0
-- 34.0
— -— 36.0

Jobh No. 893-6255

GOLDER ASBOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/020R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/19/30
SURFACE ELEV: 60.5 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,265 E 697,366

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

-- 2.0 | Very dark brown fine SAND and SILT, high in
- organic matter (SM-OL)

Spoon refusal at 6" (Rubble/bedrock)

|
m
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o

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

-- 26.0

-- 28.0

-= 30.0

-- 32.0

-= 34.0

— -- 36.0

Job No. 893-6255 . GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE ILOG SW-1/021L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/21/90

B8URFACE ELEV: 61.4 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,578 E 697,252
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTICN
— - Dark brown fine SAND and SILT, some ocrganic
- matter (SM)
-- 2.0
1 - OVA = 25 ppm
_— 4.0
— - 600 . R
- Dark brown fine SILT and SAND, some organic
- matter (OL)
- 800
2 - OVA = 100 ppm
== 10.0
] - 12-0
- Dark brown fine SAND and SILT (SM)
-- 14.0
3 - OVA = 110 ppm
-= 16.0
— -- 18.0
- Gray medium SAND (SP)
-- 20.0
-- 22.0
4 - OVA > 100 ppm
-— 24.0
-- 26,0
— - Gray medium SAND (SP)
-- 28.0
-= 30.0
5 - OVA > 100 ppm
-- 32.0
-= 34.0
]| -- 36.0
Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: 1I. Kennedy

Checked: B. Glazier




BOREHOLE LOG SW-1/021M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

5/21/90
MSL
697,252

SURFACE ELEV: 61.4 DATUM:
DRILLING METHOD: Hand Auger LOCATION: N 553,578 E
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTIOR
— - Brown fine SAND, little silt (SM)
- 2.0
1 - OvVA = 25 ppm
-- 4,0
| - 6.0 L] : L] a
- Brown fine to medium SAND, little silt (SM)
-- 8.0
2 - OVA = 30 ppm
-- 10.0
— --12.0 - - -
- Brown fine SAND, little silt (SM)
--— 14.0
3 - OVA = 55 ppm
== 16.0
— -- 18.0 -
- Dark gray fine to memdium SAND (SP)
-- 20.0
-- 22.0
4 - OvVA = 90 ppm
-— 24.0
-- 26.0
— - Brown fine SAND, little silt
-=- 28.0
-= 30.0
5 - OVA = 52 ppm
-- 32.0
-- 34.0
— -- 36.0

Job No. 893-6255

GOLDER ASSOCIATES INC.

Logged: 1I.
Checked: B.

Kennedy
Glazier




BOREHOLE LOG SW-1/021R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/21/90

BURFACE ELEV: 61.4 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,578 E 697,252
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
) - Brown fine SAND and SILT (SM)
- 2.0
1 - OVA = 75 ppm
-- 4.0
4 | -- 6.0
- Brown fine SAND, little silt (SM)
-- 8.0
2 - OVA = 100 ppm
-~ 10.0
- ~= 12.0
- Dark brown fine SAND, little silt
-- 14.0
3 - OVA = 100 ppm
- 1600
— -- 18.0
- Dark gray fine to medium SAND, little silt (SM)
-- 20.0
-- 22.0
4 - OVA = 92 ppm
-— 24.0
-= 26.0
— - Dark ?ray to brown fine SAND, some silt, trace
-- 2B.0 | Gravel (SM)
-= 30.0
5 - OVA = 45 ppm
-=- 32.0
-- 34.0
— -= 36.0

Job No. 89%3-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: B, Glazier




BOREHOLE LOG SW-1/022L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/21/90

BURFACE ELEV: 61.6

DRILLING METHOD: Hand Auger

DATUM: MSL

JOCATION: N 553,764 E 697,197

SAMPLE DEPTH
LOCATION ; INCHES

SO0IL DESCRIPTION

— -

Dark gray to brown fine SAND and GRAVEL, little

silt (SM)

OVA = 45 ppm

Very dark gray to brown fine SAND and SILT (SM)

2 - OVA = 30 ppm

-~ 14.0

-=- 16.0

— -- 18.0

-- 20.0

-~ 22.0

-- 24.0

-= 26.0

-— 28.0

-- 30.0

-= 32.0

-=- 34.0

— -- 36.0

OVA = 10 ppm

OVA = 0 ppm

OVA = 0 ppm

Job No. 893-6255

. GOLDER ASBOCIATES INC.

Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/022M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6&§/21/90
S8URFACE ELEV: 61.6 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,764 E 697,197

SAMPLE DEPTH
IOCATICON | INCHES SOIL DESCRIPTION

1 1 -
-~ 2.0 | Dark gray fine SAND, some silt. High content
- of organic matter (SM)

- Dark gray fine SAND, some silt (SM)

-- 10.0
— -- 12,0
-~ 14.0
-~ 16.0
— -=- 18.0
== 20.0
-- 22.0
-— 24.0
-= 26.0
-=~ 28.0
-= 30.0
-- 32.0

-= 34.0

— -~ 36.0

Job No. 893-6255 GOLDER ASBOCIATES INC,. Logged: I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/022

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/6/90
BURFACE ELEV: 61.6 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,764 E 697,197

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

sy -

-=- 2.0 | Dark gray fine SAND and SILT (SM)

-- 4.0 | This hole was drilled to collect a composite
- sample for methyl mercury analysis.
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20.0

- 22.0

- 24.0

- 26.0

- 28.0

-= 30.0

-- 32.0

-- 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: 1I. Kennedy
Checked: B. Glazier




BOREHOLE LOG SW-1/022R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/21/90
BURFACE ELEV: 61.6 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,764 E 697,197

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTICN

~= 2,0 | Gray brown fine to medium SAND (SP)

- Dark gray fine SAND and GRAVEL, little Silt (SM)

-- 14.0
-- 16.0
— == 18.0
-- 20.0
-— 22.0
-~ 24,0
-= 26.0
- 28.0
-~ 30.0
-- 32.0

-=- 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
: Checked: C. Agoglia




BOREHOLE LOG SW-1/023L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/21/90

BURFACE ELEV: 62.3 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,116 E 697,100
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
— - Black fine SAND and SILT. High content of
- organic matter, possible hides. (SM)
——— 2.0
1 - OVA = 70 ppm
-- 4.0
— | -- 6.0 .
- Dark brown fine SAND, little silt (SM)
-- 8.0
2 - OVA = 45 ppm
- 10.0
— -= 12.0
- Black fine SAND, little silt (SM)
- 1400
3 -
-- 16.0 | No OVA screening
— -=- 18.0
-- 20.0
-=- 22,0 | No OVA screening
4 -
-— 24.0
= 26.0
— - Possible hides at 27" to 36"
-- 28.0 | OVA = 42 ppm
-- 30.0
5 -
-- 32.0
- 34.0
— —— 36-0
Job No. 893-6255 GOLDER ASSOCIATES INC, Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/023M

PROJECT: Industri-Plex Site Pre-~Design Investigation DATE: 5/21/90

SURFACE ELEV:

62.3

DATUM: MSL

DRILLING METHOD: Hand Auger LOCATION: N 554,116 E 697,100
SAMPLE DEPTH
T.OCATION | INCHES SOIL DESCRIPTION
m - Very dark brown fine SAND and SILT. High content
- of organic matter (SM)
-— 2.0
1 -
-- 4.0
— | -- 6.0 - .
- Black very fine SAND and SILT. High content of
- organic matter (SM)
-~ 8.0
2 -
-- 10.0
] -~ 12.0
- Dark brown fine to medium SAND, little silt.
- Possible hides present.
-- 14.0
3 -
-- 16.0
— -- 18.0
- Dark gray fine SAND and SILT. High content of
- organic matter. Possible presence of hides. (SM)
- 20‘0
-— 22.0
4 -
-— 24.0
-- 26.0
-- 28.0 ) Park gray fine SAND and SILT (SM)
-- 30.0
5 -
-- 32.0
-=- 34.0
— -~ 36.0

Job No. 893-6255

GOLDER ASSOCIATES INC. Logged: TI. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/023R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/21/90

BURFACE ELEV:
DRILLING METH

62.3
oD:

DATUM: MSL

Hand Auger LOCATION: N 554,116 E 697,100

SAMPLE DEPTH

LOCATION | INC

HES

SOIL. DESCRIPTION

— -

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Black fine SAND and SILT (SM)

Job No. B893-6

255

GOLDER ABBOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE ILOG SW-1/24L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/24/90
SURFACE ELEV: 68.4 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,152 E 696,834

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— -
== 2.0 | Black fine SAND and SILT

- Black GRAVEL and SILT, some Sand. Possible
-= 10.0 | hides present (GM)

-=12.0
-~ 14.0
-- 16.0
-=- 18.0
2 -- 20.0
-- 22.0
-- 24,0
-= 26.0
-= 28.0
-- 30.0
-- 32.0

-=- 34.0

- -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: 1I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/024M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/24/90

SBURFACE ELEV:

DRILLING

METHOD:

68.

4

DATUM: MSL

Split Spoon LOCATION: N 554,152 E 696,834

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

-- 14.0

- 16.0

-= 18.0

-- 20.0

-— 22.0

-- 24.0

-= 26.0

-- 28.0

-= 30.0

-— 32.0

-= 34.0

== 36.0

Black very fine SAND and SILT (SM)

Possible hides at 21"

Black GRAVEL and SILT, some Sand (GM)

Note: See log for 24R for sampling description

Job No.

893-6255

GOLDER ASSOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/024R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/24/90

SURFACE ELEV: 68.4 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,152 E 696,824
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
-— 2.0 | Dark brown fine SAND and SILT, some Gravel (SM)
1 -
-- 4.0
] - 6.0
- Black GRAVEL and SILT, some Sand, possible
- presence of hides
-- 8.0
-- 10.0
~= 12.0
2 ~-- 14.0
- Note: First sample taken with stainless steel
- spoon. After the first sample was taken a
-- 16.0 2" gplit spoon was driven 3’ with about
- 50% recovery below 6". Two composite
- samples CPl (top) and CP2 (bottom) were
-- 18.0 taken from the split spoon.
-= 20.0
-= 22.0
-— 24.0
-= 26.0
3 -
~-= 28.0
-=- 30.0
-- 32.0
-= 34.0
— -- 36.0
Job No., 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/025L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/24/90

BURFACE ELEV: 68.7 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,230 E 696,654
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
~- 2.0 | Dark gray fine to medium SAND and SILT (SM)
l -
-- 4.0
— | -- 6.0 - -
- Very dark gray fine SAND and SILT, with some
- roots present (SM)
-- 8.0
2 -—
_— 10.0
= --12.0
- Brown fine SAND and red SILT (SM)
-- 14.0
3 -
-- 16.0
— -- 18.0
- Red fine SAND and SILT, some Gravel (SM)
-- 20.0
-- 22.0
4 -
~- 24.0
-- 26.0
-- 28.0 | Red-brown SAND and SILT (SM)
-- 30.0
5 -
-—- 32.0
-~ 34.0
- -- 36.0
Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/025M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/24/90
SBURFACE ELEV: 68.7
DRILLING METHOD:

DATUM: MSL

Hand Auger LOCATION: N 554,230 E 696,654

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

[ 1

== 10.0

-=12.0

-- 14.0

~= 16.0

-~ 18.0

-= 20.0

--= 22.0

-- 24.0

-— 26.0

-- 28.0

-- 30.0

-~ 32.0

== 34.0

~= 36.0

present (SM)

Dark gray fine SAND and SILT, organic matter

Dark gray fine to medium SAND and SILT (SM)

Red fine SAND and SILT (SM)

Red fine to medium SAND and SILT, some Gravel

Red-brown fine to medium SAND, little silt (SM)

Job No. 893-6255

GOLDER ASSOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/025R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/24/90

SB8URFACE ELEV: 68.7 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,230 E 696,654
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
-- 2.0 | Brown fine to medium SAND, little silt (SM)
1 -
-— 4.0
— | -- 6.0 .
- Black fine SAND and SILT with red mottling (SM)
-- 8.0
2 —
-- 10.0
— -- 12.0
- Dark gray-brown fine SAND and SILT (SM)
-— 14.0
3 -
-= 16,0
— -- 18.0 -
- Dark gray fine SAND and SILT (SM)
-- 20.0
-- 22.0
4 -—
-- 24.0
-- 26.0
-= 28.0
- 30-0
5 -
-~ 32.0
-- 34.0
— -=- 36.0
Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/026L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/24/90

BURFACE ELEV:

70.4

DATUM: MSL

DRILLING METHOD: Hand Auger LOCATION: N 554,418 E 696,418

SAMFPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

-= 10.0

-=- 12.0

-- 14.0

-- 16.0

-- 18.0

-=- 20.0

-= 22.0

-- 24.0

-- 26.0

-= 28.0

-- 30.0

-- 32.0

-— 34.0

- 3600

Gray-brown fine SAND, little Silt (SM)

Dark gray fine SAND and SILT (SM)

Gray fine to medium SAND (SP)

Job No.

893-6255

GOLDER ASBOCIATES INC. Logged: I. Kennedy
' Checked: C. Agoglia




BOREHOLE LOG SW-1/026M

11
PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/24/90

SURFACE ELEV: 70.4 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,418 E 696,418
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
-=- 2.0 | Dark gray-brown fine to medium SAND and SILT (SM)
1 -
-- 4.0
— | -- 6.0 . . .
- Dark gray fine SAND, little Silt (SM)
- 8.0
2 -
-= 10.0
— --= 12.0
- Gray-brown fine to medium SAND, little silt (SM)
-— 14.0
3 -
-- 16.0
=1 -- 18.0
- Dark gray fine SAND and SILT (SM)
--= 20.0
-- 22.0
4 -
-~ 24.0
-— 26.0
-~ 28.0 | Dark gray fine to medium SAND and SILT (SM)
-- 30.0
5 -
-- 32.0
-- 34,0
— -- 36.0
Job No. B93-6255 GOLDER ASSOCIATES INC. Logged: 1I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/026R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: §5/24/90

BURFACE ELEV: 70.4 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,418 E 696,418

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

~- 2.0 | Dark brown fine SAND and SILT with a yellow-brown
- layer (SM)

- Dark gray-brown fine SAND, little silt (SM)

== 10.0

[ ] - 12.0 Brown fine to medium SAND (SP)
-- 14.0
-- 16.0
— -- 18.0
-- 20.0
-- 22.0

-- 24.0

-= 26.0

-- 28.0 | Brown fine to medium SAND, grades to light
- gray-brown fine SAND (SP)

-=- 30.0

-- 32.0

-- 34.0

Job No. 893-6255 GOLDER ASBOCIATES INC. Logged: 1I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/027

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/7/90

S8URFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,436 E 696,171
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
— - Gray fine SILT and SAND
- 2.0
1 -
-- 4.0 | OVA = 50 ppm
— -— 6.0
- Dark brown fine to medium SAND and SILT
-- 8.0
2 - OVA = 12 ppm
=-= 10.0
— -— 12.0
-- 14.0
3 - OVA = 28 ppm
-—- 16.0
— -= 18.0
-— 20.0
-— 22.0
4 - OVA = 58 ppm
-— 24.0
-—26.0
-- 28.0 | Dark reddish brown fine to medium SAND and
- SILT (SM)
-= 30.0
5 - OVA = 300 ppm
-- 32.0
-= 34.0
o -- 36.0

Job No. 893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
: Checked: C. Agoglia




BOREHOLE LOG SW-1/028

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/8/90

SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,364 E 696,120
SAMFPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
— - Dark gray to brown fine SAND and SILT, some
- clay (ML)
- 2.0 .
1 -
-—— 4.0 | OVA > 1,000 ppm
— -~ 6.0
-- 8.0
2 -
-- 10.0
— -—12.0
- Very dark brown fine SILT and SAND (ML)
-- 14.0
3 - OVA = 380 ppm
-- 16.0
— -- 18.0
- Very dark brown fine to medium SAND and SILT (SM)
-— 20.0
-—22.0
4 - OVA = 600 ppm
— 24-0
-— 26.0
-- 28.0 | Light gray-brown fine to medium SAND and
- SILT (SM)
-- 30.0
5 - OVA = 800 ppm
-— 32.0
-~ 34.0
— - 3610

Job No. 893-6255 GOLDER ASBSOCIATES INC. Logged: TI. Kennedy
. Checked: C. Agoglia




BOREHOLE LOG SW-1/029

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/6/90
BURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,158 E 695,890

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

- 2.0 | Brown SILT and SAND, little Gravel (ML)

[N T S O N T O I |
|
-
o

1

1
2]
.
o

12,0
Brown SILT and SAND, some Gravel (ML)

- 14.0

16.0

- 18.0
Gray-brown fine to medium SAND and SILT (SM)
-~ 20.0
- 22,0

- 24.0

26.0

28.0 | Gray-brown medium SAND and SILT (SM)

30.0

- 32.0

- 34.0

- 36.0

Job No, B893-6255 GOLDER ASBOCIATES INC. Logged: TI. Kennedy
Checked: C. Agoglia




BOREHOLE XLOG SW—1/030

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/8/90
SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,213 E 696,101

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— —

-— 2.0 | bark brown fine SILT and SAND (ML)

- Brown medium to fine SAND and SILT (SM)

-= 10.0

] -- 12.0

-- 14.0

-=- 16.0

" -- 18,0
- Brown fine SAND and SILT (SM)
-- 20.0
-= 22.0

-— 24.0

-- 26.0

r_ -~ 28.0 | Refusal in two attempts at different locations
' - was encountered at 27"

-- 30.0
-— 32.0

-- 34.0

— -= 36.0

Job No. 893-6255 GOLDER ABBOCIATES INC, Logged: 1I. Kennedy
: Checked: C. Agoglia




BOREHOLE LOG SW-1/031

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/6/90

SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: NA
SAMPLE DEPTH
LOCATION | INCHES SOI1. DESCRIPTIOR
— - Brown GRAVEL and SILT, some Sand (GM)
- 2.0
l -
-- 4.0 | OVA = 120 ppm
— | -- 6.0
-= 8.0
2 -
-- 10.0
— | == 12.0 -
- Reddish-brown CLAY and SILT, some Gravel (CL)
-=- 14.0
3 - OVA = 290 ppn
-- 16.0
— -=- 18.0
- Reddish-brown CLAY and SILT, little Gravel and
- Sand (CL)
-- 20.0
-- 22.0
4 - OVA = 140 ppm
-— 24.0
- 2600
-- 28.0 | Brown fine SAND and SILT, little Gravel (SM)
-- 30.0
5 - OVA = 180 ppm
-- 32.0
-= 34.0
— - 3600
Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: 1I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/032

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/8/90
BURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,414 E 696,052

SAMFPLE DEPTH
LOCATION | INCHES SOIL. DESCRIPTION

== 2.0 | Brown medium to fine SAND and SILT (SM)

- Gray fine SAND and SILT (SM)

== 10.0

— -- 12,0
- Brown fine SILT and SAND, some Clay (ML)

== 14.0

-- 16.0

— -- 18.0
- Brown SAND and SILT (SM)
-- 20.0
-- 22.0
-=- 24.0
-- 26.0
-- 28.0
-- 30.0

-- 32.0

-- 34.0

— -= 36.0

Job No. 893-6255 GOLDER ASBOCIATES INC. Logged: I. Kennedy
: Checked: C. Agoglia




BOREHOLE LOG SW-1/033

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/7/90

SURFACE ELEV:

DRILLING METHOD: Hand Auger

NA

DATUM: MSL

LOCATION: N 554,466 E 696,133

SOIL DESCRIPTION

10.0

1z2.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

SAMPLE DEPTH
LOCATION | INCHES
1 -—
2 -
3 -—
4 -
I
5 -
I I

Black fine SAND and SILT, possible hides, high
content of organic matter (SM)

Black fine SAND and SILT grading to brown fine
to medium SAND, little S8ilt {SM)

Brown fine to medium SAND, little Silt (SM)

Job No. 893-6255

GOLDER ASSOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/034

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/11/90
BURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,461 E 696,034

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

ey -—

-- 2.0 | Black fine SAND and SILT (SM)

- Black fine SILT and SAND, some Clay (CL)

-=- 10.0

1 --12.0

-= 14.0

== 16.0

] -~—- 18.0
- Brown fine to medium SAND and CLAY, some
- Silt (SM-5C)

-= 20.0

-= 22.0
-— 24.0

-- 26.0

-- 28.0 | Brown fine to medium SAND, some Clay, little
- Silt (SM-SC)

-= 30.0
-= 32.0

-- 34.0

— -- 36.90

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/035

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/6/90
S8URFACE ELEV: NA

DRILLING METHOD: Hand Auger

LOCATION: N 554,520

DATUM: MSL
E 696,957

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

-- 10.0

-- 12.0

-~ 14.0

-- 16.0

-- 18.0

-= 20.0

-- 22.0

-- 24.0

-- 26,0

-= 28.0

-- 30.0

-- 32.0

-— 34.0

-- 36.0

Black fine SILT and SAND (ML)

OvVA > 1,000 ppm

Black SAND and SILT (SM)

OVA > 1,000 ppm

Gray-brown fine to medium SAND and SILT (SM)

OVA = 620 ppm

OVA > 1,000 ppnm

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged:
Checked:

I. Kennedy
C. Agoglia




BOREHOLE LOG SW-1/036

PROJECT: Industri-~Plex Site Pre-Design Investigation DATE: 6/11/90
SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,623 E 695,937

SAMPLE DEPTH
LOCATION ; INCHES SOIL DESCRIPTION

|
|
[ 8]
(=]

Black SILT and SAND, some Clay (ML)

I
P
o

1
()]
[ ]
(=]

Dark brown fine SAND and SILT, some Clay (SM-SC)

I
]
o]

.
L)

-- 10.0

B - 120 Brown fine to medium SAND, little Silt (SM)
-- 14.0
-- 16.0
— -- 18.0
-= 20.0
-- 22.0
-— 24.0
-= 26.0
-= 28.0
-— 30,0

-= 32.0

-~ 34.0

— ~= 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/037

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/11/90
SURFACE ELEV: NA
DRILLING METHOD: Hand Auger LOCATION: N 554,740 E 695,943

DATUM: MSL

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTICN

ey

-- 14.0

-- 16.0

-- 18.0

-- 20.0

-= 22.0

—-- 24.0

- 2600

- 28.0

- 3000

-= 32.0

== 34.0

-- 36.0

Very dary gray-brown fine SAND and SILT (SM)

Black SILT and CLAY. High content of organic
matter (OL)

Very dary gray-brown fine SAND and SILT, some
clay (SM-SC)

Gray-brown medium to fine SAND and SILT (SM)

Job No.

B93-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
: Checked: C. Agoglia




BOREHOLE LOG SW-1/038

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/8/90

SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,789 E 695,852
SAMPLE DEPTH
LOCATION | TNCHES SOIL DESCRIPTION
] - Black fine SILT and SAND, some Gravel (ML)
— 2.0
1 -
-- 4.0 | OVA = 480 ppm
— -- 6.0
- Black fine SAND and GRAVEL, some silt (SM)
-- 8.0
2 - OVA = 150 ppm
-- 10.0
| -_— 12.0
-- 14.0 | OVA = 260 ppn
3 -
- 16.0
- Possible hides (visible hair) at 18"
| — 1850
- Light brown fine to medium SAND, little silt (SM)
- 20&0
-—22.0
4 - OVA = 360 ppm
- 24.0
-= 26,0
-= 28.0
-- 30.0
5 - OVA = 500 ppm
-- 32.0
-- 34.0
— -- 36.0
Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/039

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/7/90

SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,770 E 695,851
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
— - Very darkX brown SILT, little Sand. High in
- organic matter
-- 2.0
1 -
-~ 4.0 | OVA = 120 ppm
— -- 6.0
-- 8.0
2 - OVA = 90 ppm
-~ 10.0
— -- 12.0
- Dark brown SILT and CLAY, little Sand (ML)
-- 14.0
3 - OVA = 140 ppm
-- 16.0
— == 18.0
- Gray to brown f-m SAND, little silt (SM)
-- 20.0
-= 22.0
4 - ovVA = 60 ppn
-- 24.0
-- 26.0
-= 28.0
-- 30.0
5 - OVA = 5 ppm
== 32.0
-- 34.0
—J -- 36.0
Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/040

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/12/90
SURFACE ELEV: KA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 555,055 E 695,731

SAMPLE DEPTH
IOCATION | INCHES SOIL DESCRIPTION

Very dark brown SILT and SAND, some clay.
High content of organic matter (OL)

(I I |
[}

[\
]

- 12.0
Gray-brown fine to medium SAND, little silt (SM)

24.0
- 26.0
- 28.0
- 30,0
- 32.0

- 34.0

IIIIIIIIIIIIIIIIIII:IIIIIIIIII.:."'JIIIIIIIII

- 36.0

Job No, 893-6255 GOLDER ASSOCIATES INC. Logged: I. Rennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/041

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/11/90

SURFACE ELEV: NA
DRILLING METHOD: Hand Auger LOCATION: N 554,859 E 695,882

DATUM: MSL

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

- 12.0

- 14.0

- 1600

- 18.0

- 20-0

22.0

- 24.0

26.0

28.0

30.0

32.0

34.0

36.0

Black SILT and CLAY with organic matter (OL)

Light brown fine to medium SAND, little silt (SM)

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/042

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/13/90

S8URFACE ELEV: NA
DRILLING METHOD: Hand Auger LOCATION: N

DATUM: MSL
555,054 E 695,804

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

e

== 10.0

-= 12.0

-- 14.0

=~ 16.0

-- 18.0

-=- 20.0

-— 22.0

-— 24.0

-—- 26.0

-- 28.0

- 30-0

-= 32.0

-- 34.0

-- 36.0

bark brown fine SAND and silt

OVA

500 ppm

ova

100 ppm

Brown fine to medium SAND, some silt (SM)

OVA = 20 ppm

OVA = 14 ppm

OVA = 12 ppm

Job No.

893-6255

GOLDER ASS0CIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1,/043

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/12/90
SBURFACE ELEV: NA
DRILLING METHOD: Hand Auger LOCATION:

DATUM: MSL
N 555,095 E 6%5,654

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

—

-- 10.0

-=- 12.0

-- 14.0

- 16.0
- 18.0
- 20.0
- 22.0
- 24.0
26.0
- 28.0
- 30.0
- 32.0
- 34.0

- 36.0

Black SILT and CLAY, little sand (ML)

Dark brown fine to medium SAND and SILT (SM)

Brown fine to medium SAND and SILT (SM)

Brown medium to fine SAND,

some silt (SM)

Job No.

893-6255

GOLDER ASSOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/044

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/12/90
SURFACE ELEV: NA
DRILLING METHOD: Hand Auger LOCATION: N 554,983 E 695,677

DATUM: MSL

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

—

-=- 10.0

--12.0

-- 14.0

-- 16.0

-- 18.0

-- 20.0

-=- 22.0

-- 24.0

-- 26.0

-—- 28.0

-= 30.0

-= 32.0

-= 34.0

-= 36.0

Very dark brown SILT and CLAY, little sand.
High content of organic matter (OL)

Gray-brown fine to medium SAND, little silt (SM)

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: 1. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/045

PROJECT: Industri-Plex Site Pre-~Design Investigation DATE: 6/12/90
S8URFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 555,157 E 695,760

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

-- 2.0 | Black SILT and CLAY, little Sand (ML)

- Dark gray to brown fine to medium SAND and SILT
- some Clay (SM-SC)

-_— 1000

— -=12.0
- Dark gray-brown fine to medium SAND and SILT (SM)

-- 14.0

-- 16.0

| - 18-0 Brown fine to medium SAND, little silt (SM)
--= 20.0
-— 22.0
-- 24.0
-- 26.0
-- 28.0
-- 30.0

-= 32.0

-=- 34.0

—J - 36.0

Job No. 893-6255 GOLDER ASBOCIATES INC. Logged: 1I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/046

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/12/90

SURFACE ELEV:
DRILLING METHOD: Hand Auger

NA

DATUM: MSL
LOCATION: N 555,195 E 695,654

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Black SILT and SAND, some clay (ML)

Brown fine to medium SAND and SILT (SM)

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C., Agoglia




BOREHOLE LOG SW-1,/047

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/13/90

SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,985 E 695,852
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
-- 2.0 [ Black fine SILT and SAND, some clay. High
- content of organic matter (OL)
1 -
-— 4.0
] - 6;0 R
- Dark gray-brown fine SAND and SILT (SM)
-- 8.0
2 -
-- 10.0
— --12.0 - : ; :
- Gray-brown fine to medium SAND, little =ilt (SM)
-= 14.0
3 -
-- 16.0
—- -- 18.0
-= 20.0
-- 22.0
4 -
-- 24.0
-=- 26.0
-- 28.0
-= 30.0
5 -
-- 32.0
-=- 34.0
— -- 36.0
Job No., 893-6255 GOLDER ASBOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/048

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/11/90

SURFACE ELEV:

DRILLING METHOD: Hand Auger

NA

DATUM: MSL

LOCATION: N 554,849 E 695,806

SOIL DESCRIPTION

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

SAMPLE DEPTH
LOCATION | INCHES
] | =
1 -
2 -
3 -
4 —
5 -

Black fine SILT and SAND, some clay with

organic matter (OL)

Gray-brown fine to medium SAND and SILT (SM)

Job No. 893-6255

GOLDER ABESOCIATESB INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/049

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/1/90

BURFACE ELEV: 66.3 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 555,264 E 697,758
SAMPLE DEPTH
LOCATION | INCHES S501IL DESCRIPTION
- - Very dark brown fine SAND and SILT (SM)
-- 2.0
1 -

-- 4.0 | OVA = 3 ppm

2 - OVA = 6 ppm
-- 10.0

-- 14.0
3 - OVA = 2 ppm

-- 16.0

- " | Gray medium SAND, little silt (SM)
—- 20.0

-- 22.0
4 - OVA = 0.3 ppn
-= 24.0
-—- 26.0
-= 28.0
-- 30.0
5 - OVA = 2 ppm

-=- 32.0

-= 34.0

_J - 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/050L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/23/90

BURFACE ELEV:

63.5

DRILLING METHOD: Hand Auger LOCATION:

DATUM: MSL
N 554,468 E 697,494

SAMPLE DEPTH
LOCATTON | INCHES

SOIL DESCRIPTION

— -

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Dark gray fine SAND and SILT (SM)

Dark gray to brown fine SAND and GRAVEL, little

silt (SM)

Job No. 893-6

255

GOLDER ABSOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/050M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/23/90
63.5

SURFACE ELEV:

DRILLING METHOD: Hand Auger

DATUM: MSL

LOCATION: N 554,468 E 697,494

SOIL DESCRIPTION

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36!0

SAMPLE DEPTH
LOCATION | INCHES
— -

1 -
2 -—
1 -
4 -
5 -

Very dark gray fine SAND and SILT (SM)

Gray to brown fine SAND and GRAVEL, little

silt (SM)

Brown fine SAND and GRAVEL, little silt with
reddish yellow fine SAND lenses (SM)

Job No. 893-6255

GOLDER ASSOCIATES INC.

Logged: 1I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/050R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/23/90
SURFACE ELEV: 63.5 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,468 E 697,494

SAMPLE DEPTH
LOCATICON | INCHES SOIL DESCRIPTION

-- 2.0 | Dark gray to black fine SAND and SILT (SM)

-- 10.0
— -~ 12.0
- 1400

- 1600

[ :- 180 Brown fine SAND and SILT, some Gravel (SM)
-= 20.0
-— 22.0
-— 24.0
-— 26.0
-—- 28.0
-= 30.0

- 32.0

-— 34.0

"J - 36.0

Job No, 893-6255 GOLDER ASSBOCIATES INC. Loggad: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/051L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

SBURFACE ELEV:
DRILLING METHOD: Hand Auger

69.0

5/19/90
DATUM: MSL

LOCATION: N 554,821 E 698,218

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTICN

—

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26,0

28.0

30.0

32.0

34.0

36.0

Brown fine SAND and SILT (SM)

Brown fine SAND, some silt (SM)

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/051M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/19/90
SURFACE ELEV: 69.0 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,821 E 698,219

SAMPLE DEPTH
LOCATION | INCHES SO0IL DESCRIPTION

-- 2.0 | Brown fine SAND and SILT with organic matter
- o" - 6" (SM)

b 10.0

T _ 2.0 Brown fine SAND, some silt (SM)
-- 14.0
= 16.0
— -- 18.0
~-= 20.0
-~ 22.0
-— 24.0
-- 26,0
-— 28.0
-- 30.0

-~ 32.0

-=- 34.0

— -- 36.0

Job No, 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/051R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

SURFACE ELEV:

69.0

DATUM:

5/19/90
MSL

PRILLING METHOD: Hand Auger

LOCATION: N 554,821 E 658,219

SAMPLE
LOCATION

DEPTH
INCHES

SOIL. DESCRIPTION

—

10.0

12.0

14.0

16.0

18.0

20.

0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Brown to medium SAND and SILT with organic
matter (SM)

Brown fine to medium SAND and SILT (SM)

Brown fine SAND, little silt (SM)

Job No.

893-6255

GOLDER ABSOCIATES INC. Logged:

I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/052L

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/25/90
SURFACE ELEV: 64.0 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,825 E 698,686

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

- 2.0 | Gray to reddish yellow fine to medium SAND (SP)

- 12.0
- 14.0
- 16.0
- 18.0
- 20.0

- 22.0

24.0

26.0

28.0 | No recovery

30.0

32.0

34,0

-
IR I Y N N A R Y AN N RO O O N U O T O TR N T Y N O N TR TN N OO N Y O B N |

36.0

Job No., 893-6255 GOLDER ASSBOCIATES INC. Legged: I. EKennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/052M

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/25/90
SURFACE ELEV: 64.0 DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,825 E 698,685

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— -
--— 2.0 | 0" - 27" Reddish yellow fine to medium SAND,
- color change to gray at 8" (SP)

-- 10.0
— | -- 12.0
-- 14.0
-- 16.0
— | -- 18.0
-- 20.0
-- 22.0
-- 24.0

-- 26.0

-- 28.0 | No recovery

== 30.0

-= 32.0

-- 34.0

L _ 36-0

Job No., 893-6255 GOLDER ASSOCIATES INC. Logged: TI. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/052R

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:
BURFACE ELEV:
DRILLING METHOD: Hand Auger

64.0

4/25/90
DATUM: MSL

LOCATION: N 553,825 E 698,685

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

—

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

o" - 12" Gray to brown medium SAND.
High content of organic matter (SP)

12" - 23" Gray fine SAND and SILT (SM)

23" Gray fine SILT and SAND, some clay (ML)

No recovery

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/053

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/1/90

SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,497 E 697,846

SAMPLE DEPTH
LOCATION | INCHES SOIL. DESCRIPTICN

-=- 2.0 | Dark brown fine SILT and SAND (ML)

-- 10.0

] -- 12.0

- 14.0

-- 16.0

] - 180 Brown fine SILT and SAND (ML)
-~ 20.0
-= 22.0
-— 24.0
-- 26.0
-= 28.0
-=- 30.0

-- 32.0

-= 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/054

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/1/90

SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,407 E 697,817
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
— - Dark brown fine SILT and SAND, some clay {ML)
- 2.0
1 -
-- 4.0 | OVA = 900 ppm
— -- 6.0
i 8-0
2 - OVA = 800 ppm
-- 10.0
| - 12.0
-- 14.0
3 - ovA > 1,000 ppm
-- 16.0
— -- 18.0
-- 20.0
-- 22.0
4 - OVA > 1,000 ppm
- 24.0
-- 26.0
-- 28.0
-- 30.0
5 - QVA = 900 ppm
- 32~0
-- 34.0
— -= 36.0
Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/055

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/30/90
SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,456 FE 697,611

SAMPLE DEPTH
LOCATION | INCHES SCIL DESCRIPTICN

-- 2.0 | Fine SILT and SAND (ML)

- Dark brown fine SILT and CLAY, some fine SAND,
- trace organic matter (ML-CL)

-- 14.0

-= 16.0

B . 18-0 Gray-brown medium SAND and SILT (SM)
-- 20.0
-- 22.0
- 24.0
-— 26.0
-- 28.0
-- 30.0

-=- 32.0

-- 34.0

— -= 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/056

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/31/90
BURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,889 E 697,261

SAMPLE DEPTH
LOCATION | INCHES SCIL DESCRIPTION

-~ 2.0 | Dark gray-brown fine to medium SAND and SILT (SM)

-- 10.0
— -- 12.0
-- 14.0

- 1600

B - 18-0 Dark gray fine to medium SAND and SILT (SM)
-= 20.0
- 22.0
~- 24.0
-= 26.0
-- 28.0
-= 30.0

-- 32.0

- 34.0

— -= 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: 1I. Kenne@y
Checked: C. Agoglia




BOREHOLE LOG SW-1/057

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/31/90

SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,767 E 697,37¢%
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
- - Dark brown medium to fine SAND, some silt (SM)
- 2.0
1 -
-=- 4,0} 0VA = 34 ppm
— -- 6,0
-- 8.0
2 - OVA = 0.4 ppm
-=- 10.0
- --12.0
-- 14.0
3 - OVA = 4.3 ppm
-- 16.0
— -- 18.0
-= 20.0
-— 22.0
4 - OVA = 0 ppm
-— 24.0
-- 26.0
-- 28.0
-= 30.0
5 - OVA = 0.4 ppm
-- 32.0
-- 34.0
— -- 36.0
Job No., B93-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/058

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/31/90

SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 553,802 E 697,552
SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION
—— 2.0 | Dark brown fine SAND and SILT (SM)
1 -
-- 4.0
— -- 6,0
-- 8.0
2 -
-- 10.0
1 -- 12.0
- Gray medium to fine SAND (SP)
-=- 14,0
3 —
-- 16,0
— -=- 18.0
- Dark gray-brown fine to medium SAND, little
- silt (SM)
-- 20.0
-- 22.0
4 -
-— 24.0
-- 26.0
-— 28.0 | Dark gray to brown fine to medium SAND (SM-SP)
-- 30.0
5 -
-- 32.0
-= 34,0
— -= 36.0
Job No. 893-6255 GOLDER AS8BOCIATES INC. Logged: TI. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/059

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 5/30/90

SURFACE ELEV:

NA

DRILLING METHOD: Hand Auger LOCATION:

DATUM: MSL
N 553,558 E 697,573

SAMPLE DEPTH
LOCATION | INCHES

SOIL DESCRIPTION

10.0

12.0

14.0

l16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36,0

Light brown fine to medium SAND with dark brown
fine SAND and SILT lenses (SP-SM)

OVA = 2 ppm

OVA

1.0 ppm

Light brown fine to medium SAND (SP)

OVA

0.4 ppm

Light brown fine SAND (SP)

OVA = 0.4 ppm

OVA = 0.2

Job No. 893-6255

GOLDER ASBOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/071

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/18/90

SURFACE ELEV:

75.7

DATUM: MSL

DRILLING METHOD: Hand Auger LOCATION: N 554,461 E 696,470

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

|

-~ 10.0

- 12.0

-— 14.0

- 16.0

-= 18.0

-= 20.0

-- 22.0

-- 24.0

-- 26.0

-~ 28.0

-~ 30.0

-=- 32.0

-- 34.0

-- 36.0

Brown fine to medium SAND and SILT (SM)
Sample for hide identification taken.

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy]
Checked: C. Agoglia




BOREHOLE LOG SW-1/072

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4,/18/90
BURFACE ELEV: 72.8 DATUM: MSL
DPRILLING METHOD: Split Spoon LOCATION: N 554,457 E 696,380

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

-~ 2.0 | Brown fine SAND and SILT (SM)
- Sample for hide identification taken.

2 —-- 12.0 | Black fine SAND and SILT laminae from 12 - 13n
-— 14.0

-- 16.0

— -- 18.0
- Reddish brown fine SAND, little silt (SP)
-- 20.0
-- 22.0
3 -— 24.0

-— 26.0

- 28-0

— -- 30.0
- No recovery

- 32-0

-= 34.0

— - 3600

Job No. 893-6255 GOLDER ABESOCIATES INC. Logged: I. EKennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/073

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/18/90
BURFACE ELEV: 71.0 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,490 E 696,286

SAMPLE DEPTH
LOCATION | INCHES SQOIL DESCRIPTION

— - 0"-1" humus (OL) Hide identification sample taken

-~ 2,0 2"-5" Orangish-brown fine CLAY and SAND (CL)

- 5"-17" Brown to black fine SAND and SILT (SM)

- 10-0

2 - 12-0

- 1410

-- 16.0

- 17"-36" Black fine SAND and SILT. Decaying
— -- 18.0 | organic odor (SM)

-- 20.0
-=- 22.0
-— 24,0
3 -- 26,0
-- 28.0
-= 30.0
-~ 32.0

-= 34.0

— ~= 36,0

Job No, 893-6255 GOLDER ABSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/074

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/18/90

EURFACE ELEV:

DRILLING METHOD: Split Spoon

71.6

DATUM: MSL

LOCATION: N 554,518 E 696,158

SAMPLE DEPTH
LOCATION | INCHES

SOIL DESCRIPTION

L

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Hide jidentification sample taken:

O¥-2" humus (OL)

2"-6" Gray fine SAND and SILT, some Gravel (SM)

6"-18" Brown SAND and SILT (SM)

18"-20" Black fine SAND and SILT

No recovery

Job No. 893-6

255

GOLDER ASSO0CIATES INC.

Logged: I. EKennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/075

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/18/90
BURFACE ELEV: 71.5 DATUM: MSIL
DRILLING METHOD: Split Spoon LOCATION: N 554,500 E 696,136

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTICN

— - Only hide identification sample taken
- o"-2" humus (OL)

- 29-9" Gray GRAVEL and SILT, some sand

-- 10.0 { 9"-28" Black fine SAND and SILT, possible
- hides (SM)

2 -= 12.0
= 14.0
-- 16,0
= -= 18.0
-= 20.0
3 -— 22.0

-— 24,0

-=- 26.0

— -- 28.0
- No recovery
-- 30.0
- 32-0

-= 34,0

— -—- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/076

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

SURFACE ELEV:

DRILLING METHOD: Split Spoon

71.6

DATUM:
LOCATION:

4/19/90
MSL,

N 554,548 E 696,077

SAMPLE
LOCATION

DEPTH
INCHES

SOIL. DESCRIPTION

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.

26.0

28.0

30.0

32,0

34,0

36.0

Only hide identification sample taken.

0"-3" humus (OL)

3"-17" Gray fine SAND and Gravel, little
and clay (GM-GC) )
Concrete fragments present (Fill)

silt

Spoon refusal at 17" (concrete)

Job No.

893-6255

GOLDER ASS8OCIATES INC. Logged: I.

Checked: C.

Kennedy
Agoglia




BOREHOLE LOG SW-1/077

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/19/90
S8URFACE ELEV: 71.1 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,604 E 696,015

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— - Hide identification samples collected only

-- 2.0 | O"=-22" Gray-brown fine SAND and SILT, some
- Gravel (SM)

-- 10,0
2 -- 12.0
-- 14,0
-- 16.0
] -- 18.0

-- 20,0

-— 22.0
- 22"=2" Black fine SILT-like material,
- preobably hides

-—- 24,0

— -- 26.0
- Spoon refusal at 26"
-- 28.0
-= 30.0

-- 32.0

-- 34.0

— -=- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: TI. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/078

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:
SURFACE ELEV: 70.9 DATUM:

DRILLING METHOD: Split Spoon LOCATION: N 554,633

4/19/90
MSL

E 696,021

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

v

12.0

14.0

16.0

18.0

20.0

22.

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Only hide identification samples taken.

Gray~brown fine SAND and SILT, some Gravel (SM)

Possible hides at 22" (1" thick)

No recovery

Job No. 893-6

255

GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/079

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/19/90
BURFACE ELEV: 70.7 ] DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,692 E 696,972

SAMPLE DEPTH
LOCATION | INCHES S0IL DESCRIPTION

— - Only hide identification samples taken.

-— 2.0 { 0"-6" Brown medium to fine SAND and SILT (SM)

- 6"-26" Gray medium SAND and SILT with fine
- black laminae (SP)

-- 10.0
-~ 12.0
-= 14.0
-— 16.0
— ~-- 18.0
~- 20.0
-- 22.0

~~ 24.0

3 -- 26.0
- 26"-36" Black fine SILT-like material,
- possible hides

~-= 28.0

-- 30.0
- 3200

- 3400

— - 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. FKennedy
Checked: C. Agoglia




BOREHOLE LOG SwW-1/080

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/11/90
SURFACE ELEV: NA
DRILLING METHOD: Hand Auger LOCATION:

DATUM: MSL
N 554,827 E 695,908

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCR

IPTION

-- 10.0

-- 12.0

-= 14.0

-= 16.0

-- 18.0

-- 20.0

- 22.0

-- 24.0

-=- 26.0

-- 28.0

-= 30.0

- 32-0

-= 34.0

- 36.0

Only hide identification s

Dark brown SILT and SAND,

amples taken.

some clay (ML)

Light brown medium to fine

SAND, little silt (SM)

Jobk No.

893-6255

GOLDER ASSOCIATES INC.

Logged: 1I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/081

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/19/90

SURFACE ELEV:

70.8

DATUM: MSL

DRILLING METHOD: Split Spoon LOCATION: N 554,863 E 696,013

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

sy

L |

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Only hide identification samples taken.

0"-6" Brown medium to fine SAND and SILT (SM)

6"-36" Gray brown medium to fine SAND and SILT,
possible hides at 22" (SM)

Jok No. B893-6255

GOLDER ASSOCIATES INC. Logged: T. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/082

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/19/90
BURFACE ELEV: 71.2 | DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,866 E 696,098

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— - Only hide identification samples taken.
- 0"-2" humus (OL)

- 2"-g" Dark brown medium to fine SAND and
1 - SILT (SM)

- 8"-24" Gray-brown SAND and SILT (SM)

-— 14.0
-- 16.0
] --18.0
-- 20.0

-= 22.0

-~ 24.0
- 24"-36" Black medium to fine grained SAND (SP)
3 -— 26.0
-= 28.0
-- 30.0

-- 32.0

-= 34.0

e -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agecglia




BOREHOLE LOG SW-1/083

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/19/90
SURFACE ELEV: NA . DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: NA

SAMPLE DEPTH
LOCATION | INCHES SCIL DESCRIPTION

— - Only hide identification samples taken.

-- 2.0 | O"-5" Dark brown medium to fine SAND (SP)

- 5"-33" Brown medium to coarse SAND (SP)

-- 10.0
2 -- 12.6
-=- 14.0
-=- 16.0
— -- 18.0
-- 20.0
-- 22.0
-- 24.0
3 -- 26.0
-- 28.0
-- 30.0

-- 32.0

- 33"-36" Black silt-like material, possibly hides
-~ 34.0

— -= 36.0

Jok No. 893-6255 GOLDER ASSOCIATES INC. Logged: 1. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/084

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:
SURFACE ELEV: .
DRILLING METHQOD: Split Spoon

72.5

4/20/90
DATUM: MSL
LOCATION: N 554,255 E 695,649

SAMPLE
LOCATION

DEPTH
INCHES

S0IL DESCRIPTION

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

2.0

34.0

36.0

Oonly hide identification samples taken.

O0"-36" OQrange CLAY and SILT (CL)

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: 1I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/085

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/20/90
BURFACE ELEV: 72.2 ) DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,207 E 695,706

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— - Only hide identification samples taken.

-= 2.0 | O0"-36" Reddish-brown SILT and CLAY, some
- sand (ML)

-- 10.0
2 --12.0
-— 14.0
-- 16.0
] -- 18.0
-=- 20.0
-- 22.0
-— 24.0
3 -= 26.0
-- 28.0
-- 30.0
-- 32.0

-= 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/086

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/20/90

BURFACE ELEV:

71.9

DATUM: MSL

DRILLING METHOD: Split Spoon LOCATION: N 554,305 E 695,719

SAMFPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

-— 10.0

~-= 12.0

~=- 14.0

~= 16.0

~= 18.0

-- 20.0

-- 22.0

~- 24.0

~-= 26.0

~- 28.0

-= 30.0

-- 32.0

-- 34.0

~-=- 36.0

only hide identification samples taken.

o"-27" Light to dark reddish SAND (SP)

-

Spoon refusal at 27"

Job No.

893-6255

GOLDER ABBOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/087

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/20/90

SURFACE ELEV:

70.5

DATUM: MSL

DRILLING METHOD: Split Spoon LOCATION: N 554,336 E 695,762

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

- 10.

- 12-

- 14 .

-- 16.

-- 18.

-= 20.

-=- 22.

-— 24.

-= 26.

-= 28.

-- 30.

- 32-

-= 34.

-= 36.

0

0

¥

0

0

0

0

0

0

0

0

0

0

0

Oonly hide identification samples taken.

6;-30" Reddish-brown fine SAND and SILT, some
clay _

No recovery

Job No.

893-6255

GOLDER ASS0CIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/088

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/20/90
BURFACE ELEV: 69.9 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,361 E 695,797

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

- Only hide identification samples taken.

Black SAND and SILT, some gravel
Concrete at 31" (SM-GM)

[ I I I B |
t I i i |
l...l
(= w [+.] L] b
- - L] [ ] L]
o o < o (]

i
[
N
<o

-- 16.0

1 1 13'0

-- 20.0

- 22.0

— -—- 24.0
- Spoon refusal at 24"
-— 26.0
- 28-0
-- 30.0

- 32.0

~-- 34.0

— - 36-0

Job No, 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/089

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

BURFACE ELEV:
DRILLING METHOD: Split Spoon

70.5

DATUM:

4/20/90
MSL

LOCATION: N 554,387 E 695,872

SAMPLE
LOCATION

DEPTH
INCHES

S0IL DESCRIPTION

— -

I R

Only hide identification samples taken.
0"=-2" humus (OL)

2"=-6" Gray medium SAND and SILT (SM)

6"12" Medium GRAVEL and SAND with brick
fragments (GP)

10.0

12.0
Spoon refusal at 12"
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.0

34.0

36.0

Job No,

893-6255

GOLDER ABSOCIATES INC, Logged: I.

Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/090

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/23/90

SURFACE ELEV: 71.6
DRILLING METHOD: Split Spoon LOCATION: N 554,425 E 695,876

DATUM: MSL

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

-- 10.0

--12.0

-=- 14.0

- 16-0

-~ 18.0

-- 20.0

-- 22.0

-— 24.0

-=- 26.0

-- 28.0

== 30.0

-= 32.0

-=- 34.0

-- 36.0

Only hide identification samples taken.
O0"-2" Black Silty fine SAND, leaves present (SM)

2"-9" Concrete mixed with dark gray-brown SILT
and fine SAND (SM)

g"~11" Brick

Spoon refusal at 11"

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/091

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

SURFACE ELEV:

DRILLING METHOD: Split Spocn

70.7

DATUM:

LOCATION: N 554,458

4/23/90
MSL

E 695,890

SAMPLE
LOCATION

S0IL DESCRIPTION

=

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

20.0

32.0

34.0

36.0

Only hide identification samples taken.

o"-7" Black fine SAND and SILT (SM)
High in organic matter

7"-15" Gray brown coarse GRAVEL and SAND (GP)

Spoon refusal at 15"

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged:

I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/092

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

SURFACE ELEV:

DRILLING METHOD: Split Spoon

70.5

DATUM:

LOCATION: N 554,479

4/23/90
MSL

E 695,857

SAMPLE
LOCATION

DEPTH
INCHES

S0OIL DESCRIPTION

—

10.0

12.0

14.0

16.

o

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Only hide identification samples taken.

0"-5" Very dark brown fine SAND and SILT
High in organic matter

(5M)

5"-13" Gray brown GRAVEL and SAND (GP)

Spoon refusal at 13"

Job No.

893-6255

Logged: TI.

GOLDER ASSOCIATES INC.
: Checked: C.

Kennedy
Agoglia




BOREHOLE LOG SW-1/093

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/9/90
SURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,513 E 695,701

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— - Only hide identification samples taken.

-- 2.0 | Very dark brown SILT (OL)
- High in organic matter

-- 10.0

- Very dark brown SILT, trace sand (ML-OL) with
- Organic matter
-= 14.0

-=- 1€6.0

-- 20.0
-- 22.0
-- 24.0
-- 26.0
-~ 28.0
~= 30.0
-- 32.0

== 34.0

_‘ - 3600

Job No. 893-6255 GOLDER AS8SBOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/094

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/9/90
SURFACE ELEV: NA
DRILLING METHOD: Hand Auger LOCATION:

DATUM: MSL
N 554,539 E 695,852

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

—

-- 10.0

-= 12.0

-- 14.0

-~ 16.0

-- 18.0

-= 20.0

-- 22.0

~= 24.0

-=- 26.0

-- 28.0

-- 30.0

-- 32.0

~-= 36.0

Only hide identification samples taken.

Very dark brown SAND and SILT, trace Gravel (SM)

Very dark brown silty fine SAND and SILT (SM)

Dark grayish brown fine SAND and SILT (SM)

Grayish brown fine to medium SAND and SILT (SM)

Job No.

893-6255

GOLDER ASBOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/085

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/9/90

BURFACE ELEV: NA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,607 E 695,860
SAMPLE DEPTH
IOCATION | INCHES SOIL DESCRIPTION
— - Only hide identification samples taken.
-- 2.0 | Very dark brown silty fine SAND. High content of
- organic matter ({SM-OL)
1 -
- 4-0
— - 6.0 R
- Very dark brown fine SILT and SAND (ML-OL).
- High content of organic matter
-- B.0
2 - .
-=- 10.0
- -- 12.0
-- 14.0
3 -—
~= 16.0
— -= 18.0
-- 20.0
- 22.0
4 -
-— 24.0
= 26.0
FJ ~-- 28.0 | Dark brown silty fine to medium SAND and SILT
- (SM-OL) . High in organic matter
-- 30.0
5 -
-=- 32.0
-= 34.0
B - 36;0
Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/096

PROJECT: Industri~Plex Site Pre-Design Investigation DATE:

SURFACE ELEV:
DRILLING METHOD: Split Spoon

81,1

LOCATICON: N 554,608

DATUM:

4/23/90
MST,

E 695,819

SAMPLE
LOCATION

DEPTH
INCHES

SQOIL DESCRIPTION

o"-5" Brown fine SAND and SILT (SM)

Only hide identification samples taken.

5%.g" Gray brown fine SAND and GRAVEL (GP)

Spoon refusal at 6"

22.0
24.0
26.0
28.0
30.0
32.0
34.0

36.0

Job No.

893-6255

GOLDER ASSOCIATES INC.

Logged: TI.

Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/097

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/9/90

EURFACE ELEV: NaA DATUM: MSL
DRILLING METHOD: Hand Auger LOCATION: N 554,665 E 695,827
SAMPLE DEPTH
LOCATION | INCHES SOOI, DESCRIPTION
— - Only hide identification samples taken.
== 2.0 | Very dark brown SILT, trace Sand (ML-OL) with
- Organic matter
1 -
- 4-0
1 _— 6-0
-- 8.0
2 -
-- 10.0
— -=12.0
-=- 14.0
3 -
_ 16-0
— -- 18.0
-= 20.0
-— 22.0
4 -
-— 24.0
- 26.0
-~ 28.0 | Light brown fine to medium SAND and SILT (SM)
-- 30.0
5 —
-- 32.0
-= 34,0
— -= 36.0
Job No. 893-6255 GOLDER ASSQCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW~1/098

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/23/90

BURFACE ELEV:

70.6

DATUM: MSL

DRILLING METHOD: Split Spoon LOCATION: N 554,653 E 695,794

SAMPLE DEPTH
LOCATION | INCHES

SOIL DESCRIPTION

prr ey -

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Only hide identification samples taken.

ov-9" Black ccarse SAND and SILT (SM-OL) with
Organic matter

gn-18" Gray-brown CILAY and SILT, reddish laminae
at 16"-17" (CL)

18"-21" As above, but mixed with the black SAND
encountered at the tog of the profile (possibly
due to caving after the first 18" spoon was
withdrawn (CL-SM)

Spoon refusal at 21"

Job No. 893-6255

GOLDER ASBOCIATES INC. Logged: I. Kennedy
~ Checked: C. Agoglia




BOREHOLE LOG SW-1/099

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 6/11/90

SURFACE ELEV: NA DATUM: MSJT,
DRILLING METHOD: Hand Auger LOCATION: N 554,754 FE 695,798
SAMPLE DEPTH
LOCATION | INCHES SQIL DESCRIPTION
- - Only hide identification samples taken.
-- 2.0 | Black SILT, scme sand, trace Gravel (ML)
1 -—
-— 4.0
= - 6.0
- Black SILT, some Gravel, trace sand (ML)
- B.O
2 -
-- 10.0
] --12.0
-= 14.0
3 .
-- 16.0
- -- 18.0
- Black CLAY and SILT, some Gravel, trace sand (CL)
-- 20.0
-- 22.0
4 -—
-- 24.0
-—- 26.0
-- 28.0 | Dark brown CLAY and SILT (CL)
- 30-0
5 -
-~ 32.0
-- 34.0
= _— 36-0
Job No., 893-6255 GOLDER ASSOCIATES INC. Logged: TI. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/100

PROJECT: Industri-Plex Site Pre-Design Investigation
SURFACE ELEV:
DRILLING METHOD: Split Spoon

70.5

DATE: 4/23/90
DATUM: MSL

LOCATION: N 554,759 E 595,760

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

-

10.0

12.0

14.0

o]

16.

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Only hide identification samples taken.
0"=-2" Brown medium to fine SAND and SILT (SM)

2"-29" Brown to gray-krown SILT and SAND,
Clay, trace gravel (ML)

some,

No recovery

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/101

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/23/90

SURFACE ELEV:

DRILLING METHOD: Split Spoon

70.1

DATUM: MSL

LOCATION: N 554,851 E £95,705

SAMPLE DEPTH
LOCATION | INCHES

SOIL DESCRIPTION

N -

S [ R

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Only hide identification samples taken.

0"-16" Slightly reddish-brown SILT and SAND,

some clay (ML)

16"-25" Blackish SILT and SAND, some Clay (ML)

Spoon refusal at 25"

Job No. 893-6255

GOLDER ASSOCIATES 1INC,.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/102

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/23/90

SURFACE ELEV:

73.0

DATUM: MSL

DRILLING METHOD: Split Spoon LOCATION: N 554,816 E 695,676

SAMPLE DEPTH
LOCATION | INCHES

SOIL DESCRIPTION

— -

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

Only hide identification samples taken.

Q"-12" Brown SILT and SAND, some Clay (ML)

12"-16" Black SILT and SAND, some Clay (ML)

16"-22" Brown SILT and SAND, some Clay (ML)

22"-27" Black SAND (SP)

No recovery

Job No. 893-6

255

GOLDER ASSOCIATES INC, Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/103

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/23/90
SURFACE ELEV: 73.1 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 554,834 E 695,615

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTICON

—

|

10.0

12.0

14.0

l6.0

18.0

20.0
22.0
24.0
26.0
28.0

30.0

32.0

34.0

36.0

Only hide identification samples taken.

0"-25" Reddish brown SILT and SAND, some Clay,
with sand lenses (ML)

25"-33" Black medium SAND (SP)

No recovery

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/104

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/23/90
BURFACE ELEV: 75.2

DRILLING METHOD: Split Spoon

DATUM: MSL

LOCATION: N 554,810 E 695,620

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

[ |

== 14.0

-— 16.0

-- 18.0

-- 20.0

-= 22.0

-- 24.0

-=- 26.0

-=- 28.0

-=- 30.0

-- 32.0

-— 34.0

-- 36.0

Only hide identificaiton samples taken.

0"-4" Reddish brown SILT and CLAY

4"-18" Black CLAY and SILT,
(CL-5M)

some Sand

18"-36" Reddish brown SILT and SAND, some Clay

(ML)

Job No.

893-6255

GOLDER ASSOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/105

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

BURFACE ELEV:

DRILLING METHOD: Split Spoon

71.3

DATUM:

LOCATION: N 554,826

4/23/90
MSL

E 695,563

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

10.0

12.0

14.

0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

(I TN IO T O A N I N I |

30.0

32.0

34.0

36.0

Only hide identification samples taken.

o"-10" Black fine SAND and SILT,
(SM-5L)

some Clay

10"-32" Yellow brown medium SAND (SP)

No recovery

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged: I.

Kennedy

Checked: C. Agoglia




BOREHOLE LOG SW-1/106

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

SURFACE ELEV:

DRILLING METHOD: Split Spoon

4/23/90
DATUM: MSL
LOCATION: N 553,990 E 697,269

64.2

SAMPLE
IOCATION

DEPTH
INCHES

SOIL DESCRIPTION

——

Only hide identification samples taken.

0"-4" Gravel and concrete

4Y%=26" Dark brown medium SAND and SILT, some
Clay (SM~SC)

10.0
12.0
14.0
16.0
18.0
20.0

22.0

24.0

26.0
Spoon refusal at 26"
28.0
30.0
32.0

34.0

36.0

Job No.

893-6255

GOLDER ASSOCIATES INC. Logged:

Checked:

I. Kennedy
C. Agoglia




BOREHOLE LOG SW-1/108

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/23/90

BEURFACE ELEV:

63.9

DATUM: MSL

DRILLING METHOD: Split Spoon LOCATION: N 553,827 E 697,265

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

-

-- 14.0

-- 16.0

-- 18.0

-w 20.0

-- 22.0

-— 24.0

-- 26.0

-—- 28.0

30.0

32.0

34.0

LI T T O Y O IO A B |

36.0

o%"-27" Black to gray medium SAND (SP)

Spoon refusal at 27"

Job No. 893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
: Checked: C. Agoglia




BOREHOLE ILOG SW-1/109

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: §5/31/90
SURFACE ELEV: 58.5 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,801 E 697,276

SAMPLE DEFPTH
LOCATION | INCHES SOIL DESCRIPTION

- 2.0/ 0"-36" Dark gray-brown m-f SAND and SILT (SM)

- 12.0

- 14.0

is6.0

18.0

- 20.0

22.0

24.0

26.0

28.0
- 30.0
32.0

- 34.0

[

36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I, Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/110

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/24/90
SURFACE ELEV: &65.6
DRILLING METHOD: Split Spoon LOCATION: N 553,694 E 697,363

DATUM: MSL

SAMPLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

—

-- 10.0

-- 12.0

-~ 14.0

-- 16.0

- 18.0

-= 20.0

-- 22.0

-= 24.0

- 26-0

- 28-0

0%"-6" Dark brown medium SAND and SILT (SM)

6"-20" Black humus and fine SAND (SP-OL)

20"-30" Dark brown m-f SAND and SILT (SP)

-= 30.0

-~ 32.0

-- 34.0

-- 36.0

30"-36" Light brown m-f SAND and SILT (SM)

Job No. 893-6255

GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/111

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/23/90
S8URFACE ELEV: 64.2 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,743 E 697,444

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

- 2.0 | 0"=17" Dark brown medium GRAVEL and SAND,
some silt (GM)

10.0
- 12.0
- 14.0

- 16.0

Spoon refusal at 17"
- 18.0

-- 20.0

-- 22.0

-— 24.0

-- 26.0

-~ 28.0

-- 30.0

-= 32.0

-— 34.0

— -— 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: 1. Kennedy
Checked: C. Agoglia




BOREHOLE L.OG SW-1/112

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/24/90

S8URFACE ELEV:

DRILLING METHOD: Split Spoon

63.7

DATUM: MSL

LOCATION: N 553,752 E 657,558

SAMPLE DEPTH
LOCATION | INCHES

SOIL DESCRIPTION

(I |

10.0

12.0

12.0

16.0

18.0

20.0

22.0

24,0

26.0

28.0

30.0

36.0

0"-10" humus with SILT and SAND (ML)

10"-11" Gray brown medium SAND and SILT (SM)

11"~15" humus with SAND and SILT (ML)

15"-17" Gray-brown medium GRAVEL and SAND, some

silt (SM)

17"-18" humus with SILT and SAND (ML)

18"-26" Gray-brown medium GRAVEL and SAND, some

silt (GM)

Spoon refusal at 26"

Job No, 893-6255

GOLDER ASSOCIATES INC.

Logged: TI. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/113

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4,/24/9%0
BURFACE ELEV: 65.2 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,723 E 697,529

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

-= 2.0 | 0"-12" Black humus with fine SAND and SILT (SM)

- 12"-26" Light brown medium SAND (SP)
-- 14.0

-- 16.0
--18.0
2 -=- 20.0
-- 22.0

-— 24.0

— -—- 26.0
- Spoon refusal at 26"
-- 28.0
-= 30.0

-=- 32.0

-- 34.0

— -- 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: TI. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/114

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/24/90
SURFACE ELEV: 65.9

DRILLING METHOD: Split Spoon

DATUM: MSL

LOCATION: N 553,681 E 697,535

SAMFLE
LOCATION

DEPTH
INCHES

SOIL DESCRIPTION

-- 10.0

-=- 12.0

w= 14.0

-=- 16.0

-= 18.0

- 20-0

== 22.0

-= 24.0

-- 26.0

-- 28.0

-- 30.0

-= 32.0

-~ 34.0

-- 36.0

Brown fine SAND and SILT, some Gravel at 8" (SM)

Spoon refusal at 8"

Job No.

893-6255

GOLDER ASSOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/115

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/25/90
SURFACE ELEV: 67.9 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,670 E 697,481

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

-— 2,0 | 0o"-12" Dark brown fine SAND and SILT, some
- Gravel (5SM)

-~ 10.0

- 12v-18" Yellowish-brown fine SAND and SILT,
- some Gravel (SM)
-- 14.0

-= 16.0

- Spoon refusal at 18"

-- 20,0
-— 22.0
-- 24,0
-- 26.0
-- 28.0
-- 30.0
-- 32.0

-- 34.0

—J - 36.0

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/116

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/25/90
SURFACE ELEV: 68.3 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,599 E 697,451

SAaMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTICN

— -

0"-11" Dark brown fine SAND and SILT with humus
(SM-0OL)

|

|
]
L]
(=]

11"-16" Yellow brown fine SAND and SILT (SM)

Spoon refusal at 16"

28.0

30.0

32.0

34,0

L - 36.0

{ IO O Y O Y U N Y U N I N RO O Y NN HN NN N N A N AN O A TR D O O N N I T I |

Job No. 893-6255 GOLDER ASSOCIATES INC. Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/117

PROJECT: Industri-Plex Site Pre-Design Investigation DATE:

BEURFACE ELEV:

€8.5

DATUM:

4/25/90
MSL

DRILLING METHOD: Split Spoon

LOCATION:

N 553,609 E 697,422

SAMPLE

LOCATION

DEPTH
INCHES

SOIL

DESCRIPTION

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

OM"-12" Dark brown fine SAND and SILT with humus

(SM-OL)

12"-17" Yellow-brown fine SAND and SILT (SM)

Spoon refusal at 17"

Job No.

893-6255

GOLDER ASBOCIATES INC.

Logged: I. Kennedy
Checked: C. Agoglia




BOREHOLE LOG SW-1/118

PROJECT: Industri-Plex Site Pre-Design Investigation DATE: 4/25/90
BURFACE ELEV: 64.5 DATUM: MSL
DRILLING METHOD: Split Spoon LOCATION: N 553,526 E 697,408

SAMPLE DEPTH
LOCATION | INCHES SOIL DESCRIPTION

— -

-- 2.0 0"=24" Gray-brown medium SAND (SP)

-- 10.0
P --12.0
-- 14.0
-- 16.0
— -- 18.0
-- 20.0

-= 22.0

— -- 24.0
- Spoon refusal at 24"
-=- 26.0
-—- 28.0
-- 30.0

-= 32.0

-= 34.0

— ~- 36.0

Job No. 893-6255 GOLDER ABSOCIATES INC. Logged: TI. Kennedy
Checked: C. Agoglia




APPENDIX E

Chain-of-Custody Forms



- % :
CHAIN-OF-CUSTODY RECORD E:Ioﬁ?gg, r""\rl"'7_

naium, GATE SHIPFEC CAREIER
[ATREILL NG, 1 Ia ll qh COOLER NG %
370/58623 [AlZeRZRIRYA
ﬁo Enseco. | EICL AME @[Gw:’
ttontail Lana COMPANY T
; Somerset, NJ 08873 S b @O{W
= | (201) 469-5800 g
| (201]_:169-7516 Fax #. g [ U j—' 080 Sq
N L e UG 8™ (604) @ 917-11/0 '

PROJECT NAME e'_lo {d__@f h /a _

ELINQUISHED Signatyre) RECEIVED BY (Signaiure) ITE N
B |
- [13/¢0 |16 30
RELINQUISHED BY (Signature, T AECEIVED BY (Signature) DATE [ TIME

-EUNQUISHED BY (Signalure) RECEIVED BY /Signafure} DATE TIME
=CLINQUISHED FROM LAB BY ¢Signature} RECEIVED BY (Signsture} DATE TIME
-
ANALYSIS REQUEST
SAMPLEIDNO. |  SAMPLE DESCRIPTION DAL EDE ANALYSIS REQUESTED SAMPLE CONDITION
‘ Sl T -~
/ ',P/gujam/oabl/jz M “ cL® UOA (?: (ecs )
- Tplsw b/ Jz e - CULP [ewadlad o
 dhodon foc/ly t B CLP Vst / VCE>
- Webloald ) fs . N Cle TAL wells
7 plaolou tfer/ M 't A Ph, As, Cr
s Wofsrfouro M . A ‘
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IPECIAL INSTRUGTIONS/ COMMENTS.
- Sz17 > Eacl

Hc. F PRGDFE N £ 160 cooler
- O36L05

03Ty 03607 > £ Bl cooler

N QBEOGy  O30C
CVA heod-sfnce, recding £or :D’/Su)l/é(--& ... = MGX Of S‘fDPPﬂ'\

- .
NOTE: UNUSED PORTIONS OF NON-AQUEOUS SAMPLES WiLL BE RETURNED TO CLIENT.
EXPECTED immediate
NALYTICAL A"t‘t':mi; (200% Surcharge) RUSH (50-100% Surcharge) / Standard
AT'S —_ v

ENSECO EAST LOG NUMBER (lab use only)

‘ENS—KHS .
Client Retains White Copy Only




CHAIN-OF-CUSTODY RECORD

fFa

o QT

A CORNING Company

m.mc BATE SHFPED CARBIE
'7“—1'4&@—‘ L[I3 (90 X
ILLND. —T1 COOLER ND. _
(2)938* (553 | 4330 1 ©10, E1\ EJ0("
O EHSBCSOE&-"J ; COMPANY ob @ﬁZf 2L
2200 Cottontail Lane -
& | Somerset, N 08873 S| X or
Z| (201) 469-5800 g O
1 c(:O‘l) 469-7516 Fax #. g __ w Py, D D S[)S' l
[ f/)uljjia g (09 ) 3= /11Q)
PROJECT NAME PROJECT'NG. P.O. NO.
/A s v /q -
RELINQUISHED BY {Signa) C// T RECEIVED BY (Signature) DQTE o F T‘?Z ,
RELINGUISHED BY (Sgnature) / Q “'AS RECEIVED BY (Signatire) ﬁm—m—-‘i (
AELINQUISHED BY (Signature) RECEIVED BY (Signature) DATE TIME
RELINQUISHED FROM LAB BY (Signature) RECEIVED BY /Signatuns) DATE TIME "]
ANALYSIS REQUEST
SAMPLE ID NO. SAMPLE DESCRIPTION DT L TME ANALYSIS REQUESTED SAS%E&%%EE:;PN =
J - 3 A0
P =YL BR= Ak AN _
4 'D%gm[oﬂ{ouUJJ . - -
A
o Teberdsabrylld ¢ ~ ~ .
/‘LF@/";#M £ “ " ™
- Ysojsrddos/ h N \
- Tk fosh M), v . . -
- -:P/wg/’*«%za/#/\ v " )
- -;rg»/w;/chl/J \ - 1130 - -
- T*‘Lb"*@\/ \ - Wi ze "
- o5 [oob b * h ~ -
SPECIAL INSTRUCTIONS / COMMENTS:
3CAL™ 03¢0F > eieo .
03608
-~
03009 > €19/
030
o2s] 3 EDC| ~
ol 7
NOTE: UNUSED POHTIONS OF NON-AQUEOQUS SAMPLES WILL BE RETURNED TO CLlENT
| ™
EEE%F&L L";’:::g‘:e{m% Surchargs) RUSH (50-100% Surcharge) / Standard
ENSECO EAST LOG NUMBER (lab use only) -
ENE—1D45

Client Retains White Copy Only



®HAIN-OF-CUSTODY RECORD

&Enseco

A CORNING Company

FAGE. o

317

ERVELER: (Bignaturs) DATE SHIPEED CARRIER
C m Gf(3)0 | fed X
o7)9AB - (553 437058623 | ElLD,E12\, €20
~o Enseco East L E o:umm . /’) éﬂ /Q_ T r
£ | Somerst NJ 06873 B Cnldar”
T | (201) 469-5800 & | 5
w | (201) 48-7516 Fax #. &
ATTENTION Z [FoNE N, :
M_L@M'LQ‘ & ("C‘Eag T NO ‘:97&% — ///_on NG
AELINQUISHED B! )QQ(& '/ RECEIVED BY (5 DATE /) /?I.ME
LINQLHSHED (Signature) -.' RECEIVED BY {Signature) D‘i'ﬁ[ /3_/ cj_o '%‘Eé : .30

ELINQUISRED BY (Signature)
|

RECEIVED BY /Signatute)

DATE TIME

RELINGUISHED FROMW LAD BY (Signature)

RECEIVED BY {Swgnature}

DATE TIME

- ANALYSIS REQUEST
SAMPLE ID NO. SAMPLE DESCRIPTION D b EaE ANALYSIS REQUESTED SAMPLE CONDITION

N g boosf M Sodl Bou a0l 0b, A L Cr
~ des-\{(}o‘f/éﬂ/ /-/ - - e
) $9/§-‘/w+/ﬁ?-/\/~{ e . CLR® QA (2jassd
- I : CLD FRRe™E 4782
-~ P[s-\/ow fea3 /] e . CLY TAL Medals
- '137’94/‘&5'/%(//[/' L 2o P\n A, Cr
r olblbosheih) | < }
- ’;f - o5 oot i) o N \t
- Plst lees ooty » ~ ~
- Wk loo Fose fAh N ~ %

SPECIAL INSTRUCTIDNSICOMMENTS

# 03607

“ Jaal

= 10O
O3con ~ €@

L]
O3Lq > el
O36 06
-
O2571H
] NOTE: UNUSED PORTIONS OF NON-AQUEQUS SAMPLES WILL BE RETURNED TO CLIENT.
EXPECTED Immediate
ANALYTICAL Attention (200% Surcharge) RUSH ({50-100% Surcharge) f Standard
o TAT'S —

ENSECO EAST LOG NUMBER (iab use only)}

ENS—10d5

Client Retains White Copy Only



CHAIN-OF-CUSTODY RECORD

e

_mn’_._.—

ed X

LI R e C
Z_c/?j 93 élcf/ji? R GYae)

23

OOOEHD

EleO, €12 Extl -

O |CLIENT NAME
Enseco East R Boh Glazer
© | 2200 Cottontail Lane 2 [CoMPARY
2| oy sesew 3 _%%& B
Z| (201) 469-5800 ]
(201) 489-7516 Fax #. b
z 4
ATTENTION &5 [PRONE NG, - -
__Céu.uﬂa 8 (0T ) FI3-1/(0
PROJECT NAME - PROWET NO £.0. ND. /1/
RELINGUISHED BY rs:gm% C / Cﬂ) RECEIVED BY (Signature) DZ-E/ — ymz )
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fj el ) CLP VoA @)
S—MOZJKA/'L ™ A ™ i
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""“T
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w-t AL D330 swrt 1L X [ {iffswifo22/0%/1/\35
Sw - 2 U490] 1192 [ Swt /29 % | |5arfor/os/1/1/3S
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‘;géu_a /o'ts‘(c_r:g/;/_u/; i (3 v
o /st busina /) \ . v
‘T{_’@ loysroul I - e e
s tlsl/oes /a3y, . > ‘

SPECIAL INSTRUCTIONS /COMMENTS

L 55575
0256 0

-

-
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-
ANALYSIS REQUEST
- SAMPLE 1D NO. SAMPLE DESCRIPTION ENTALL ANALYS|S REQUESTED S“ﬂggﬁ%gg%‘g}w
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APPENDIX F

ASSESSMENT OF S5W-846 DATA QUALITY

The discussion below presents the rationale for assigning
data assessment codes to each analytical result for the SW-
846 data. An assessment of the overall SW-846 data quality
is given in this appendix, followed by assessments for each

Enseco-East laboratory report.

SW-846 data assessment codes for individual analyses are
given with the data in Table 2 (included in Volume 1 of
this report). These include acceptable gquantitative data
(A), estimated (semiquantitative) data (J), acceptable and
not detected (U-quantitative, UJ-semiguanatitative), and

unusable (R). The SW-846 assessment codes provide a guide
as to the guality of the data with respect to PARCC
parameters (precision, accuracy, representativeness,
comparabiliy, completeness) and other Data Quality

Objectives outlined in the PDI Work Plan and Quality
Assurance Project Plan (QAPjP).

Enseco-East assigns a separate project number to each set
of SW-846 samples delivered from the Industri-Plex Site on
a given day. The laboratory data reports present results
by project number. Therefore, data qguality was assessed in
groups by Enseco-East project number in accordance with the
guidelines provided in Section 12 of the QAPJjP and
documented on the attached forms.

SW-846 data are assessed as acceptable guanititative data
(A) if all associated QC samples are within the specified
control 1limits. They are also assessed as acceptable
guanatitative data if only a small fraction of the

associated QC samples are not in control.



September 1990 -2- 893-6255

SW-846 data are estimated, or semiquantitative (J) if any
one of the following occur:

1. The holding time specified in the QAPJP has been
exceeded

2. Precision of the lab duplicate is outside the control
limits
3. Precision of field duplicates are outside the control

limits, or

4, MS/MSD percent recoveries or relative percent
difference (RPD} are outside the control limits.

Whether or not the qualifier (J) is assigned to other
samples collected along with the above QC samples depends
upon the frequency of the out-of-control conditien. For
example, if over 70 percent of the lab and field duplicates
are in control, then only the specific samples which are
not in control would be assessed as semiquantitative (J).
However, if less than 60 pefcent of the duuplicate samples
were in control, it is 1likely that precision for all
associated samples are similar and they should be assessed
as semiguantitative (J).

Samples are considered not detected and quantitativé (U} if
the precision and MS/MSD recoveries are in controel. They
are considered not detected and semiquantitative (UJ) if
either precision or spike recoveries are poor.

None of the data were found to be unusable. The criteria
chosen for data to be assessed as unusable (R) are:

1. Large concentrations of the analyte are detected in
method or equipment rinsate blanks, or

2. The analyte is not detected but the matrix
spike/matrix spike duplicate (MS/MSD) recovery is very
low.

Golder Associates
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SW-846 data assessment is documented on the attached forms
for each Enseco-East project number. The overall SW-846
data quality is assessed on the attached form and discussed
in Section 6 of Volume 1 of this report.

Golder Associates



INDUSTRI~-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF OVERALL DATA QUALITY
FOR TASK _su-1

PERFORMED BY: Bob Glazier DATE: August 14, 1990
YES/NO/RA
1. Were the QAPJP, laboratory reports, and field
documentation available to support data assessment
procedures? yes
2. Precision:
Are DCS RPD within control limits? yes
Are lab duplicate RPD within control limits? yes (81%)
yes (73%)*

Are field duplicate RPD within control limits?
Are MS/MSD RPD within control limits? yes (B3t )ww

Overall assessment of precision The overall precision i1s considered to be

sufficlent to support remedial design. The relative percent difference of field dunlicates

is greater than wae anticipaved, indicating that the strean sediments are vevy dphor-ce-cous,

3. Accuracy:

Is absclute recovery within control limits for DCS?
It relative recovery within control limits for
ves (83%)

MS/MSD?
Overall assessment of accuracy _ Although spike recoveries are not withir

yes

control limits for some specific MS/MSD samples, over 83% are in control. Those out of

control are flageged as estimated. Ov 4

4. Representativeness:

Were procedures in the FSP fcllowed? yes

1f not, were procedural variations approved

and documented? KA
Were sanmple preservation procedures given in

the FSP followed? yes
Were data reported in the proper units? yes
Was blank contamination not evident or well

documented at low levels? yes

yes (73%)

Were field duplicates within control limits?
Overall assessment of representativeness _ The data are considered

representative of site conditions.

Gnideé fss"pcialeg



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF OVERALL DATA QUALITY
FOR TASK _su1

(continued)
YES/NO/NA
5. Comparability: )
Are data traceable to a standard methed? yes
Are methods approved/accepted as giving valid .
results? : yes
yes

Are data reported in proper units?
Overall assessment of comparabllity _The dats sre comparable to the da:a

generated during the RI/FS.

6. Completeness:

Is the fraction of valid data within control
limits? yes
If not, are the data sufficient to meet the
task objectives? NA,
Are critical (background) samples sufficient
and validz KA
Overall assessment of completeness Sufficient useable data hsve been
collected to support Remedisl Design.
7. Are the data useable and consistent with the
yes

objectives of the study?

* Although 27% of the fieio duplicates were not within control liaits, over

B. Comments:
half of the field duplicates above background concentrations were not within control limits,

This indicates that the sediments are very inhomogeneous when thev contain As, Pb, and Cr

above Action Levels.

¥+  24% of the MS/MSD resuits were not calculated becsuse the init{al sample cencentration was

more than & times the spike. ©63% were within contro) limits, and 13% were outside the control

limits. Neglecting the 24% not calculated, 83% were within the control limits.

C:6255:0DQFORM
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK _ sus~'

SAMPLER/ORGANIZATION: Cindy Yudes/ &ollr Assocate s REPORT 4 75/(

VALIDATED BY: _ﬁ%é (rlazie/™ DATE: £-2-90
YES/NO/NA
1. Does field documentation include:
date/time samples collected? e s
sample location? L& S
name of sampler? - ef
field measurements? 4
sampling method? L ES
instruments/methods for field measurements? 2
calibration/maintenance of field instruments? A
sampling containers used (COC*)? CEc
sample preservation procedures (see COC*)? e S
Chain-of-Custody procedures? Y el
field quality control procedures? s
2. Were procedures in the Field Sampling Plan followed? ATA
If not, were procedural variances approved and
documented? AA
3. Was contamination of field blank samples not
evident, or well documented at low levels? ve S
STY

4. Are field duplicates within control limits?

/0 (r= 2%

5. comments:__ [/ Q/M‘&/;cug, o 21‘/?;/036 . JEPDJQ/- Az L

* Chain-of-Custody Form

C:6255: FPFORM
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LABORATORY: ___Enae 0~ €44t
VALIDATED By-_LﬂﬂQLdﬁD

1.
2.

3.

11.

12.
13.

14.

IRDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK < iv —|

REPORT #_ "IX1{,

DATE:

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?
. dilutions noted?

Holding times met?

Lab duplicate RPDs within control limits (35%)?
Field duplicate RPDs within control limits (50%)7?

MS/MSD & recoveries within control limits (75-125%)7
MS/MSD RPDs within control limits (50%)7

Duplicate control sample (DCS) accurhcy within
given control limits (80-120%)7?

DCS precision within given control limits (20%)7?

Method blanks "clean"?

Chajin-of-~Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

4

YES/NO/NA

e
1

T il

T

Ges
WeS
ues®

es
€S

yes
_11‘65

UES

wes
T

(echiR
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INDUSTRI~PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK _SQ)- -
(continued)
wxwk The Client D s for Hha Field Do + MSIMED need o be Currectd ) Change fwer cose Ho ypper Cose,

Note any wviolations to the assessment criteria listed above:

M&M_Z_LWLMMW le TP/SWI/E s_m:_.ea:ﬁr.md_mﬂy -

200.7(xcf) 4
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK St~

4. Are field duplicates within contrel limits?

. . i -y o
SAMPLER/ORGANIZATION: _ (irefy Halaf/ Sl ki fgeoca#cS peporT 4 0
VALIDATED BY: ool Loivizier DATE: . - O 7O

YES/NO/NA
1. Does field documentation include:

date/time samples collected? <2 S

sample location? LS

name of sampler? R

field measurements? A

sampling method? s

instruments/methods for field measurements? G

calibration/maintenance of field instruments? £

sampling containers used (COC*)? S

sample preservation procedures (see COC*)? o0

Chain-of-Custody procedures? —

field quality control procedures? =0
2. Were procedures in the Field Sampling Plan followed? “E <

If not, were procedural variances approved and -
documented? ' ‘ YN
3. Was contamination of field blank samples not te 22,
evident, or well documented at low levels? i
(7 S

5. Comments:

* Chain-of-Custody Form

C:6255:FPFORM

1 cof 1l



LABORATORY : cguﬁ/w ’&uf
R —— 7.

2.

3'

4.

5.

7.

9.
10.

11.

12.
13,

14.

INDUSTRI~PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK SW-/

REPORT #_ 7935

vare:_(J 7-03 -0

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?

dilutions noted?

Holding times met?

Lab duplicate RPDs within control limits (35%)7?
Field duplicate RPDs within control limits (50%)?

MS/MSD % recoveries within control limits (75-125%)7
MS/MSD RPDs within contrel limits (50%)7

Duplicate control sample (DCS) accuracy within
given control limits (80-120%)7

DCS precision within given control limits (20%)7?
Method blanks “clean"?

Chain-of-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QcC proce&ures given?

1 of 2

YES/NO/NA

RERR
&

es

-

R
S

F“

ST

[If

yes
!

S

a



+35

|
-
INDUSTRI-PLEX PRE-DESIGN INVESTIGATION
-~
ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK _SW/ -/
[}
o ' : (centinued)
a Note any violations to the assessment criteria listed above:
e e

IZMI Lgd

uNAG €7 pothed 2007 (Fer) MM 2(cf494) gs spet]
oy Ko ample Tp/sw {Qgg[m(n[ I (7925-1) it agoears foenic vaxs diloded 110
o WMLMMWMM%
. Gl
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& DESL As recovery S 28 %
| Oest As recovery 5 /298,
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INDUSTRI-PLEX PRE~DESIGN INVESTIGATION
ASSESSMENT OF FIELD PERFORMANCE

FOR TASK _ Sw-|

SAMPLER/ORGANIZATION: Tun #eme{jl/ 6oldor Accociafe.s REPORT #2750
VALIDATED BY: @ob azie— paTe:  6-29-90

YES/NO/NA

1. Does field documentation include:

date/time samples collected? ye s
sample location? ye
name of sampler? e
field measurements? A A
sampling method? ﬂ%%
instruments/methods for field measurements? A
calibration/maintenance of field instruments? 4A
sampling containers used (COC*)? uZ s
sample preservation procedures (see COC*)? ~es
Chain-of-Custody procedures? yes
field quality control procedures? tégz;
2. Were procedures in the Field Sampling Plan followed? <=5
If not, were procedural variances approved and -/
docunented? /l//'}
3. Was contanination of field blank samples not
evident, or well documented at low levels? /ﬁﬁ%?

4. Are field duplicates within control limits? A

5. Comments:__ /lo fﬁéé ﬁu@/f 2lC S of ?Wpﬂ'{[ﬁ' Ve f/).SC?;Lez
At’ggléﬁ Qag:lézéé w% %5 édj{t’jL

* Chain-of-Custody Form

C:6255:FPFORM
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK __Sw-|

LABORATORY: ‘Inseco ELast REPORT § 750

VALIDATED BY: (Mary Bourcier [Bob Glazier

1.
2.

3.

10.
11.
12.

13.

14.

DATE: &-(3-%o / &-29-90

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?
dilutions noted?

Holding times met?

Lab duplicate RPDs within control limits (35%)7?
Field duplicate RPDs within control limits (50%)7

MS/MSD % recoveries within control limits (75-125%)7
MS/MSD RPDs within control limits (50%)7

Duplicate control sample (DCS) accuracy within
given control limits (80-120%)7

DCS precision within given control limits (20%)?

Method blanks "clean"?

Chain-of~-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

1 of 2

YES/NO/NA
yes

YeS

ue s
—wes
Ze.<

(Y

[<AY
es
es

wes
v

ue S
—t

yes
w7,

WA
WA

yes
A
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK S-1

(continued)

Note any violations to the assessment criteria listed above:

L

. !, B 'l.ﬂ. f \‘(qus '_\'_‘S’QJSDS Jtﬁg!\fmﬁ: f{ﬂg{&é[aaéjgf\a&Ze/
widh s bateh

C:6255:ALP1FORM



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK _gic -

SAMPLER/ORGANIZATION: (..f. Yaies/ Golier fre¢ocad”s  REPORT 4 7865 7
_.) .

VALIDATED BY: Bl Gluzio— DATE: _ ¥-7-50
YES/NO/NA
1. Does field documentation include:
date/time samples collected? v e S
sample location? L EC
name of sampler? .. €5
field measurements? AA
sampling method? e
instruments/methods for field measurements? _ s
calibration/maintenance of field instruments? o,
sampling containers used (COC*)? oL
sample preservation procedures (see COC*)? S
Chain-of-Custody procedures? L
field quality control procedures? T2l
2. Were procedures in the Field Sampling Plan followed? w0
If not, were procedural variances approved and N
documented? A
3. Was contamination of field blank samples not
evident, or well documented at low levels? W £ S
w
4, Are field duplicates within control limits? |G
ZSL/ 018 - A oace

. . ' ~ " LT " o) - e X4
5. Comments: FEM/JCJxrb df_éﬁgiﬁ%%b BT ~ir Asz 0¥ e = 505 o
1 4 Fi i

* Chain-of-Custody Form

C:6255: FPFORM
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LABORATORY:
VALIDATED By: | Aheaded pate:_ (D7-83 90
YES/NO/NA
1. Release authcorization with signature present? %4?5,
2. Sample identification summary/description present? L%QS’**’H
3. Analytical results present, including:
correct units? JEL
detection limits? es
method used? e o X
date sampled? e ¢
date received? €<
date prepared? B
date analyzed? Cio¢
dilutions noted? el
4. Holding times met? st
5. Lab duplicate RPDs within control limits (35%)7? ng*
Field duplicate RPDs within control limits (50%)7? o *1
6. MS/MSD § recoveries within control limits (75-125%)? no
7. MS/MSD RPDs within contreol limits (50%)7? Yes
1]
8. Duplicate control sample (DCS) accurhcy within *F
given control limits (80-120%)7? ulos
9. DCS precision within given control 1limits (20%)? _u\es .
10. Method blanks "clean"? _u:‘ES
11. cChain-of-Custody present and complete with
signatures and dates? %95
12. Name of analyst/supervisor given? P S
)
13. Procedural deviations noted? Vltl,
14. QC procedures given? 87258

INDUSTRI-PLEX PRE~DESIGN INVESTIGATION
ASSESSMENT OF LABORATORY PERFORMANCE

FOR TASK _ S -\
_Canoed - fan

REPORT #_1R57

1l of 2
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-
INDUSTRI-PLEX PRE-DESIGN INVESTIGATION
~ ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK Sw-|
-~ ' : (continued)

Note any vioclations to the assessment criteria listed above:

ZAT-42 oy ; \ ' o 2

4 &’O/) > Lgfg 7557 —25 b = 492&57'4" P = e / f;“::gfj
B ‘Fw&#f £Ph 7 7.9 (see below culed in grppp)
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INDUSTRI~-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK _S« -/

SAMPLER/ORGANIZATION: (.noy Yates foiler fssscrc60  REPORT §_ Soi'%
o ]

VALIDATED BY: ff0£ (Apzicr— DATE: &-2 -5
YES/NO/NA
1. Does field documentation include:
date/time samples collected? LA
sample location? L%
name of sampler? L
field measurements? A
sampling method? OEAY
instruments/methods for field measurements? LA
calibration/maintenance of field instruments? 2z
sampling containers used (COC#*)? w2
sample preservation procedures (see COC*)? it
Chain-of-Custody procedures? X
field quality control procedures? 4o 0
2. Were procedures in the Field Sampling Plan followed? LRy
If not, were procedural variances approved and -
documented? AA
3. Was contamination of field blank samples not
evident, or well documented at low levels? Gy LS
-
4. Are field duplicates within control limits? s

«y

5. Comments: .f:fflzi (,’uﬂ)'(qi'f- cr.f@?.-? o8 l*/"f‘!\) '/z:f“ Cr= T2y s
v —

* Chain-of-Custody Form

C:6255:FPFORM
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK _SwW-|

LABORATORY : SanchD- Fant REPORT #__JDT
VALIDATED BY: LANe v Aud DATE: (D705 -9
YES/NO/NA
1. Release authorization with signature present? e
2. Sample identification summary/description present? e o XAy
3. Analytical results present, including:
correct units? les
detection limits? ES
method used? (2L G %
date sampled? weg
date received? el
date prepared? (W
date analyzed? yes
dilutions noted? “es
4. Holding times met? Yes
5. Lab duplicate RPDs within control limits (35%)? LA
Field duplicate RPDs within contrel limits (50%)7 Nne $
6. MS/MSD % recoveries within control limits (75-125%)7? N *
7. MS/MSD RPDs within control limits (50%)7? SR
8. Duplicate control sample (DCS) accuracy within
given control limits (80-120%)? s
9. DCS precision within given contrel limits (20%)7 Hes .
10. Method blanks "clean"? |4£§
11. Chain-of-Custody present and complete with
signatures and dates? L'1€_S
12. Name of analyst/supervisor given?
13. Procedural deviations noted? [}/KJ
14. QC procedures given? Ues

1 of 2
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INDUSTRI~-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE -
FOR TASK SW-|
(continued)

Note any violations to the assegsment criteria listed above:
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INDUSTRI~-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK S~

SAMPLER/ORGANIZATION: _ {/r./ Y«JPS/HM;/’ A<cucioc RepORT # S05 S
VALIDATED BY: Beb (‘/awef" DATE: £-2-%<
YES/NO/NA

1. Does field documentation include:
date/time samples collected? yes
sample location? Ty
name of sampler? e
field measurements? e
sampling method? L2
instruments/methods for field measurements? ki
calibration/maintenance of field instruments? AP
sampling containers used (COC#%)? =
sample preservation procedures (see COC*)? Lie¢
Chain-of-Custody procedures? el
field quality contrecl procedures? LS

)

2. Were procedures in the Field Sampling Plan followed? e
If not, were procedural variances approved and g
documented? 'ﬂﬁﬁ

3. Was contamination of field blank samples not
evident, or well documented at low levels? /374

4. Are field duplicates within control limits? 4yg?

5. Comments:

* Chain-of-Custody Form

C:6255: FPFORM
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK <S¢t~/

LABORATORY : 5_442& - band REPORT §__ SU. 37
VALIDATED BY: [Zf ;f& i/ DATE: (P 2-25 - 92
YES/NO/NA
1. Release authorization with signature present? A4
2. Sample identification summary/description present? th)
I
3. Analytical results present, including:
correct units? Lje ¢
detection limits? [N
method used? Llze
date sampled? s
date received? Y
date prepared? Lies
date analyzed? g
dilutions noted? =L
[
4. Holding times met? Ly” €
f
5. Lab duplicate RPDs within control limits (35%)7? A
Field duplicate RPDs within control limits (50%)7 A
6. MS/MSD % recoveries within control limits (75-125%)7 AN
7. MS/MSD RPDs within control limits (50%)7 AS
8. Duplicate contrecl sample (DCS) accuracy within
given control limits (80-120%)7? ggés
9. DCS precision within given contrel limits (20%)7 qES
10. Method blanks "clean"? 4f5
11. Chain-of-Custody present and complete with _
signatures and dates? Lf’b
12. Name of analyst/supervisor given? L{(S
13. Procedural deviations noted? JIR
14. QC procedures given? |fgg



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK 5OW -{

(continued)

Note any vioclations to the assessment criteria listed above:

Nt "

C:6255:ALP1FORM
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SAMPLER/ORGANTZATION: (ol Yuiee (ol (i Ascoric 26

VALIDATED BY: Pels Tlazer DATE:

Comments:

INDUSTRI~-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK i, = |

REPORT $§ <~/ %/

7-2-%

Does field documentation include:

date/time samples collected?

sample location?

name of sampler?

field measurements?

sampling method?

instruments/methods for field measurements?
calibration/maintenance of field instruments?
sampling containers used (COC*)?

sample preservation procedures (see COC*)?
Chain-of-Custody procedures?

field quality control procedures?

Were procedures in the Field Sampling Plan followed?
If not, were procedural variances approved and
documented?

Was contamination of field blank samples not
evident, or well documented at low levels?

Are field duplicates within contreol limits?

YES/NO/Na

* Chain-cof-Custody Form

C:6255:FPFORM



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK SlU)-

LABORATORY : @.{L&O “ﬁz,ﬁ REPORT 4__7 79/
vautoatep sv:_ (A4etde/ oatE: @ 7-PZ-H
YES/NO/NA
1. Release authorization with signature present? Eﬂf$
2. Sample identification summary/description present? gﬂgg
3. Analytical results present, including:

6.
7.
8.

9.
10.

i1l1.

12.
13.

14.

correct units?
detection linmits?
method used?
date sampled?
date received?
date prepared?
date analyzed?
dilutions noted?

Holding times met?

Lab duplicate RPDs within contrel limits (35%)7
Field duplicate RPDs within contrel limits (50%)7

MS/MSD % recoveries within control limits (75-125%)7
MS/MSD RPDs within control limits (50%)7?

Duplicate control sample (DCS) accuracy within
given contrel limits (80-120%)7

DCS precision within given control limits (20%)?
Method blanks “clean"?

Chain-of-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

1 of 2




INDUSTRI-PLEX PRE-DESIGN INVESTIGATION -

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK _,S¢4)~/ -

(continued)

Note any violations to the assessnment criteria listed above:
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE

FOR TASK _ Sw -]

™  SAMPLER/ORGANIZATION: (m(q ‘fa}eJ/ G,Wﬂgoc;afe‘f REPORT §_ 77972

1.

VALIDATED BY: Kol Gfg.&lef- DATE: _ 6-24~-%0
YES/NO/NA
Does field documentation include:
date/time samples collected? €
sample location? es
name of sampler? e.9
field measurements? A/
sampling method? UEC
instruments/methods for field measurements? VA
calibration/maintenance of field instruments? YV
sampling containers used (COC*)? s
sample preservation procedures (see COC*)? “:‘}éf
Chain-of-Custody procedures? {125
field quality control procedures? jec
Were procedures in the Field Sampling Plan followed? UL
If not, were procedural variances approved and -
docunented? /Z/A
Was contamination of field blank samples not |
evident, or well documented at low levels? q&f
7
Are field duplicates within control limits? 10

Comments: /!t@-é@__gff 3@/0!2 - /f’ul £ = | Y9 %

1€
F-'C{./{ J{uidfuﬂ'a J‘f[ Sﬂl/_g)é - /9@( ﬁ/’b :ZZ%

* Chain~of-Custody Form

C:6255:FPFORM

1 of 1



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION
ASSESSMENT OF LABORATORY PERFORMANCE

FOR TASK _ S|
LABORATORY : én seco East REPORT ¥_ 7797
VALIDATED BY: bb Glazier cier— DATE: C-'Z‘/J??/ Jér (3-90
YES/NO/NA

1.
2.

3-

5.

7.

8.

9.
10.

11.

12.
13.

14.

Release authorization with signature present?
Sample jidentification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?
dilutions noted?

Holding times met?

Lab duplicate RPDs within control limits (35%)?
Field duplicate RPDs within control limits (50%)?

MS/MSD % recoveries within control limits (75-125%)7?
MS/MSD RPDs within control limits (50%)7

Duplicate contrcl sample (DCS) accuracy within
given contrel limits (80~-120%)7

DCS precision within given control limits (20%)7?
Method blanks "“clean"?

Chain-of-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

1 0f 2

yes

il

yes




774C

-
-
INDUSTRI-PLEX PRE-DESIGN INVESTIGATION
- ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK _ Sw~{
- ' (continued)

Note any violations to the assessment criteria listed above:

“ . Eed Auekcgg& of zg(on - leqi 2PD =144 Zo /P

o Msfms® of 5%/013"- dmwm@#m%_mi..m_eciml___

C:6255:ALP1FORM



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK Stc -

]

SAMPLER/ORGANIZATION: _(inclu Yades /felds” AssicisieX  REPORT #___&/C0 7

VALIDATED BY: Lol Glazier— DATE: &~ %%
YES/NO/NA
1. Does field documentation include:
date/time samples collected? ~E<
sample location? S
nane of sampler? 51
field measurements? T
sampling methed? RS
instruments/methods for field measurements? e
calibration/maintenance of field instruments? L
sampling containers used (COC*)? el
sample preservation procedures (see COC*)? v C
Chain-of-Custody procedures? T
field quality control procedures? L
2. Were procedures in the Field Sampling Plan followed? S
If not, were procedural variances approved and o,
documented? £
3. Was contamination of field blank samples not ‘o
evident, or well documented at low levels? 4
4. Are field duplicates within control limits? A

5. Comments:

* Chain-~of-Custody Form

C:6255: FPFORM



LABORATORY: . &nse £ — Cank
vALIDATED BY: A\ XNy did

12.
13.

14.

INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK SW-1

DATE:

rerort §_RUDD3
OT-P5-90

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?
dilutions noted?

Holding times met?

Lab duplicate RPDs within contrel limits (35%)7
Field duplicate RPDs within contrel limits (50%)7

MS/MSD § recoveries within control limits (75-125%)7?
MS/MSD RPDs within control limits (50%)7

Duplicate control sample (DCS) accuracy within
given control limits (80-120%)7?

DCS precision within given control limits (20%)7?
Method blanks "clean"?

Chain-of~-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

l of 2

YES/NO/NA

L)
Conmty

i

/A
2] A

Yel
{

-\Q
">
by

el

:

A
1S




o e

INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LanonATonx PERFORMANCE
FOR TASK SStu—

(continued)

Note any violations to the assessment criteria listed above:

D -/

g5

j%iwz&;gg

C:6255:ALP1FORM



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
‘FOR TASK __&w/-f

SAMPLER/ORGANIZATION: (indy 9ad(C /el Ascociutes  REPORT #__¥X7 U
— 7
e . -
VALIDATED BY: éofo Odezior DATE: g-2-9¢
YES/NO/NA

1. Does field documentation include:

date/time samples collected?
sample location?

name of sampler? .
field measurements? A
sampling method? s
instruments/methods for field measurements? e

calibration/maintenance of field instruments? S

sampling containers used (COC*)? s

sample preservation procedures (see COC%)? =L

Chain-of-Custody procedures? =

field quality control procedures? w2l

2. Were procedures in the Field Sampling Plan followed? L 2L
If not, were procedural variances approved and ~

documented? s A

3. Was contamination of field blank samples not
evident, or well documented at low levels? ye s
4. Are field duplicates within contrel limits? e

p—

5. comments: Liell o{q;f:‘(ai-*?_, A o8 SO36 RPN Lo Az 777 1TSS T
- v 4

* Chain-of-Custody Form

C:6255: FPFORM

1 0f 1



LABORATORY:

VALIDATED BY:M_

2-
3.

4.

5.

6.
7.

l1z2.
13.

14.

INDUSTRI-PLEX PRE~-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK _Suo-|

Enraeeo - Eaat

REPORT §_SQI14

pate: P T-65-9

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?

dilutions noted?
Holding times met?

Lab duplicate RPDs within control limits (35%)7?
Field duplicate RPDs within control limits (50%)7?

MS/MSD § recoveries within control limits (75-125%)?
MS/MSD RPDs within control limits (50%)7?

Duplicate control sample (DCS} accuracy within
given contreol limits (80-120%)7?

DCS precision within given control limits (20%)7
Method blanks "clean"?

Chain-of-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

Qc proceﬁures given?

1 0f 2

YES/NO/NA

EE &8
A




@

-
-
INDUSTRI-PLEX PRE-~DESIGN INVESTIGATION
- ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK SW-|
- (continued)

Note any violations to the assessment criteria listed above:

*omix Qoo WO o ROV V47 need ﬁhl&ﬁhﬁhﬂ CMd%d km= SWI bhSwi
[) / .
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C:6255: ALP1FORM &/
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE

FOR TASK _ Stw-!

SAMPLER/ORGANIZATION: C "{‘j %Jnf-s/ Golder Ascociutes

REPORT # R/§F2

VALIDATED BY: ok Glazier DATE: &-2-9C
YES/NO/NA
1. Does field documentation include:
date/time samples collected? s
sample location? L8
name of sampler? T2 ¢
field measurements? “ASA
sampling method? (20
instruments/methods for field measurements? 7
calibration/maintenance of field instruments? ez
sampling containers used (COC*)? Lyl
sample preservation procedures (see COC*)? ML S
Chain-of-Custody procedures? LS
field quality control procedures? %l
2. Were procedures in the Field Sampling Plan followed? ue
If not, were procedural variances approved and -
documented? _AA
3. Was contamination of field blank samples not
evident, or well documented at low levels? M}ji(
Alo

4. Are field duplicates within control limits?

5. Cmmmmerﬂdgﬂwm£4f709W6m EPpfr— = 87.& Fn

rﬂu n./f«‘ﬂ/ff"f?"f? 01[‘ 5"/[-/012 ]Q.l D[ k- ?g,/ - '

* Chain~-of-Custody Form

C:6255: FPFORM

1 of 1



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK S W-1|

LABORATORY: @MbCD - &La:' REPORT # 85}2

vaLIDATED By:_lohélesds) pate: @ T7-Cb-9¢
YES/NO/KA
1. Release authorization with signature present? #ﬁﬂ
2. Sample identification summary/description present? &g&**ifﬁ
3. Analytical results present, including:
correct units? ?44
detection limits? LA
method used? _’5#4*
date sampled?
date received? U‘ '
date prepared?
date analyzed?
dilutions noted?
4. Holding times met? 5;@
5. Lab duplicate RPDs within control limits (35%)7? L”w
Field duplicate RPDs within control limits (50%)? ne *
6. MS/MSD % recoveries within control limits (75-125%)7 EFM
7. MS/MSD RPDs within control limits (50%)7? Léa4
8. Duplicate control sample (DCS) accuracy within
given control limits (80-120%)7 i%gi
9. DCS precision within given contrel limits (20%)7 %24 .
10. Method blanks "clean"? %54
11. Chain-of-Custody present and complete with
signatures and dates? %fcd
12. Name of analyst/supervisor given? tﬂgd
13. Procedural deviations noted? Q{ﬂ
14. QcC procedures given? %LA

1 of 2




INDUSTRI-PLEX PRE~DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE

FOR TASK-DSw -

{continued)

Note any vioclations to the assessment criteria listed above:

I8

+ T—Teld WW&A Q44|18 -
A T st &I’Lmj W&p&m} B0 0 puastts ans galer YR
S 3 19 = Y Exthe ‘gf;ﬂrb‘/ﬁ Lot
Cr 7o 37 331 33 -
Pb 23. 12.7] ND G4 3q@ ’Hoﬂ.ﬂ,u.lﬁi of e ﬁc.‘fﬂcm .
Yuos 13 - L4 - %um e fﬁw ﬂt:ng..
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT COF FIELD PERFORMANCE
FOR TASK _ Sw—|

SAMPLER/ORGANIZATION: _Lan @Aag‘é [&L{ggﬁsgfd@’ REPORT #_ 77873
VALIDATED BY: 43'0_5 (fﬁgag*

DATE: __6-24-T0

YES/NO/NA
1. Does field documentation include:
date/time samples collected? vy
sample location? “Ge S
name of sampler? ~
field measurements? éﬁjﬁ
sampling method? s
instruments/methods for field measurements? a4
calibration/maintenance of field instruments? A
sampling containers used (COC*)? yes
sample preservation procedures (see COC*)? ues
Chain-of-Custody procedures? =3
field quality control procedures? e <
g
2. Were procedures in the Field Sampling Plan followed? we(
If not, were procedural variances approved and -
documented? /049
3. Was contamination of field blank samples not
evident, or well documented at low levels? \5#2_{
4. Are field duplicates within control limits? yi/s)

5. Comments: £76

& AZ?

006 -~ avjfhfc.13227=é;7:23

clrorum (PO=28T | Jod FPD=29%

* Chain-of-Custody Form

C:6255: FPFORM

1 of 1



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK Sww-—|

LABORATORY: Enseco East REPORT ¥ 74835

VALIDATED BY:_ {fary &ur‘dg(‘,/ Lok Glaeier—

1.

2'

3.

6.

7--

8.

10.

11.

12,
13.

14.

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?
dilutions noted?

Holding times met?

Lab duplicate RPDs within control limits (35%)°?
Field duplicate RPDs within control 1limits (50%)7?

MS/MSD % recoveries within control limits (75-125%)7?
MS/MSD RPDs within control limits (50%)?

Duplicate control sample (DCS) accuracy within
given control limits (80-120%)7

DCS precision within given control limits (20%)7

Method blanks “clean"?

Chain-of-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

1 0f 2

DATE:_£-13:-%, S (-24-%0

YES/NO/Na
ges

7




7983

INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK ot 7 e |

{(continued)

Note any violations to the assessment criteria listed above:
* Feld a(uo’r@\(e oF 52@/006 -—grsenic RPD=&/ 2,

‘ wf‘dﬂcr (Qé_mﬁMa_fm’_Wéé’dg JQ"‘ Déiﬂ,_%ez_—
W‘k SdmaLBJ

C:6255:ALP1FORM



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE

FOR TASK _ St~ |
SAMPLER/ORGANIZATION: (indv ‘M&!/ évb_fe/ﬁAS!aéfdch REPORT §___ 7725 ]

- 7
VALIDATED BY: Lol Clazier— DATE:__6-2¢-F©
YES/NO/NA
1. Does field documentation include:
date/time samples collected? 171<5%
sample location? ~“ €S
name of sampler? = §
field measurements? ~’ 44
sampling method? LeS
instruments/methods for field measurements? ~ A4
calibration/maintenance of field instruments? VA
sampling containers used (COC*)? “e s
sample preservation procedures (see CQC*)7? e
Chain-of-Custody procedures? ~yEeS
field guality contrel procedures? Uye <
S
2. Were procedures in the Field Sampling Plan followed? YES
If not, were procedural variances approved and -
documented? A4
3. Was contanmination of field blank samples not
evident, or well documented at low levelg? A A
4. Are field duplicates within control limits? A4

5. Comments: /04’ ﬁC’M %;/A(‘ffe; of @?UﬁbMTﬂhque Jfé/’/_‘{f
cfn{/j 2ol it S Aag’vé

* Chain-of-Custody Form

C:6255: FPFORM

1 of 1



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK _ SlWw-|

LABORATORY: Enseco East REPORT § 77|

VALIDATED BY: /har_; &ur‘dzf‘,/&é Glazier

1.
2.

3.

6'
7-

8.

9-
10.

11.

12.
13.

14.

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?

dilutions noted?
Holding times met?

Lab duplicate RPDs within control limits (35%)7?
Field duplicate RPDs within contrel limits (50%)7

MS/MSD % recoveries within control limits (75-125%)7
MS/MSD RPDs within control limits (50%)7

Duplicate control sample (DCS) accuracy within
given control limits (80-120%)7

DCS precision within given control limits (20%)?
Method blanks "clean"?

Chain-of-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QcC procédures given?

1 of 2

DATE:_§~(3- ?o,/ £-24-90

YES/NO/NA

yes

Yes
S

4eS

Y €s
geg
el
.25
“es
e s
wes
5L

Tl
</

ges
V.7

ViZax
Vi

yes

L =——

Yzl

yes
417
S
_ e (wn]

yes
)
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK St —|

(continued)
Note any violations to the assessment criteria listed above:
* No ﬁg&ﬂ Japlt@}e§MS/MS S Pouipment £in nES gna . T Da, 4
. p:%_@ R ot cha cy Lrm Mr:.rﬁ. /'bwf/:/"fjez

3 Condains  CLP squé’f j,/rcﬁ wret q:.s’g‘ﬂed 2 _a a//&g .
&nseco East ff‘fjco]— Member—~ whidh will é_e_;s(vn‘&g ;Bﬂefq/g -

C:6255: ALP1TORM



INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK _Sw -/

SAMPLER/ORGANIZATION: /7:de Yad28 /Golde Asscciates REPORT § 77 %K
£ 7
ol Glazier DATE: &- (-9

VALIDATED BY:

YES/NO/NA

1. Does field documentation include:

date/time samples collected? Y2
sample location? el
name of sampler? &S
field measurements? VWA
sampling method? e s
instruments/methods for field measurements? AL
calibration/maintenance of field instruments? LA
sampling containers used (COC#*)? v S
sample preservation procedures (see COC*)? e
Chain-of-Custody procedures? s
field quality contrel procedures? R
2. Were procedures in the Field Sampling Plan followed? vz S
If not, were procedural variances approved and -
documented? 24
3. Was contamination of field blank samples not
evident, or well documented at low levels? veS
N
71

4. Are field duplicates within control 1imits?

2> of _
comments: Feid dolewe, of wmprr dor Cr=93% F= /ey

5.
A ~ .
2y of fouﬁ a[uo"-m'xe‘ 4("‘ SN ST e Cre12e phz 8Y9%

* Chain~of-Custody Form

C:6255: FFFORM

l1cof1l



LABORATORY: Eraoro - Eant
varoatep Bv:_{_fHe (il

1.
2.
3.

10.

11.

12.
13.

14.

INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK <i.o>-]

REPORT #___T%%

DATE: QP T7-@Z-9¢

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?
dilutions noted?

Holding times met?

Lab duplicate RPDs within control limits (35%)?
Field duplicate RPDs within contrel limits (50%)7?

MS/MSD § recoveries within contrecl limits (75-125%)7
MS/MSD RPDs within control limits (50%)7

Duplicate control sample (DCS) accuracy within
given control limits (80-120%)7

DCS precision within given control limits (20%)7?
Method blanks %"clean"?

Chain-of-Custody present and compiete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

1 of 2

YES/NO/NA
AL

J

ues_

nes
A



INDUSTRI-PLEX PRE~DESIGN INVESTIGATION
ASSESSMENT OF IABORATORY PERFORMANCE

FOR TASK _\SuJ-/

(continued)

Note any violations to the assessment criteria listed above:

|
2& fﬁﬂ aguemd mﬁﬂz rﬁ[sm[esas/m/ZM ﬁﬂéﬂw%ﬂ/
» $ Zd < ’_'._,14-..1..’/'
“—F | e below _circled 10 QreenJ
**wwmmﬁw
a

&I_mmpjf 7751l 4
MWL&EMMWW

.
+ Teld Doplicates M iz
4 | © Touyp
Resolt Tig{)[ifﬂi% Rosuld- fl{Q 1ihic} é?%)  FResults are
A 219 283 3o D I8 497 greater Hhan
pr e 28 537 2.5 Sx the
L 93 4.2 S0 gy Reporting
%Mo 65 - oD < @ Ly
«  C:6255:ALP1FORM — 5
15M| @ 27
- ° . TDup . 5
Pesolt  Rplt sty Bplout P -
Yesults are
As 27 32 28.7 3.8 & greater tha
e Bz 3 545 15 5x e
o 100 4.3 389 74 ?WW
%‘HOJS 21 -_ - - o Limits

“ " M a7y 2



INDUSTRI~PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE

FOR TASK S~/ Stw-|

SAMPLER/ORGANIZATION:  Cinchy Yutes /Culhor Accioxc  REPORT # F 270
. — 4
. . S —_
VALIDATED BY: bob (luziers DATE: -l

YES/NO/NA

1. Does field documentation include:

date/time sanmples collected? yE
sample location? TLel
name of sampler? G
field measurements? Wz
sampling methoed? e €
instruments/methods for field measurements? Ab
calibration/maintenance of field instruments? #4
sampling containers used (COC*)? wl §
sample preservation procedures (see COC*)? e
Chain-of-Custody procedures? e
field quality control procedures? jﬁff
2. Were- procedures in the Field Sampling Plan followed? LeZ ¢
If not, were procedural variances approved and ~ A
documented? /L
3. Was contamination of field blank samples not -
evident, or well documented at low levels? :ﬁ -~
710

4. Are field duplicates within control limits?

5. Comments: F/c’(&{? Q./"L{)}'C“}e« :ﬂC OU"[ﬁﬂfﬁp—D for Cr= éCZ)

* Chain-of-Custody Form

C:6255: FPFORM

1 of 1



LABORATORY :
VALIDATED BY:

1-
2.
3.

10.

11l.

12.
13.

14.

INDUSTRI-PLEX PRE~DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK _S- /S|

!E‘!U:;g(c) Eﬁ.f."l"

ect: C:h;zia"

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?
dilutions noted?

Holding times met?

Lab duplicate RPDs within control limits (35%)7?
Field duplicate RPDs within control limits (50%)7

MS/MSD % recoveries within control limits (75-125%)7
MS/MSD RPDs within control limits (50%)7?

Duplicate control sample (DCS) accuracy within
given contrel limits (80-120%)7?

DCS precision within given control limits (20%)7?
Method blanks “clean"?

Chain-of-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

1 of 2

N

7




INDUSTRI-PLEX PRE-~DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK (-1/s5ww-|

(continued)

Note any violations to the assessment criteria listed above:

Geld Aoplete A4 009/ois 20D gor (= 0T
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK _S-'/gu-)

SAMPLER/ORGANIZATION: _ (indu Yales / (Cilder Assocws  REPORT #__755%
Nﬂk_jghuﬂef" DATE: £-2-90

VALIDATED BY:

YES/NO/NA

1. Does field documentation include:

-

date/time samples collected? Wi
sample location? TS
name of sampler? s
field measurements? “A 4
sampling method? il
instruments/methods for field measurements? A
calibration/maintenance of field instrumente? e
sampling containers used (COC¥*)? <
sample preservation procedures (see COC*)? 2
Chain-of-Custody procedures? ek
field quality control procedures? =l
2. Were procedures in the Field Sampling Plan followed? 7S
I1f not, were procedural variances approved and -
documented? Asrt
3. Was contamination of field blank samples not
evident, or well documented at low levels? \jff

4. Are field duplicates within control limits?

5. Comments: f‘-eﬂ.afvp,",—c.,;e,f b7 290 L. hz L3210

Detd Spledte f 99007 £8P o £

B
~
-

* Chain-of-Custody Form

C:6255: FPFORM

l1ofl



LABORATORY :

VALIDATED BY: U(M

2-

3.

4-

5.

6'

9.
10.
11.

12.
i3.
14.

INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY, PERFORMANCE
FOR TASK Sw-| /S~

Enasen - East

REPORT ¢

795

DATE: O 7-P35-9¢

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?
dilutions noted?

Holding times met?

Lab duplicate RPDs within ceontrol limits (35%)7?
Field duplicate RPDs within control limits (50%)}?

MS/MSD % recoveries within control limits (75-125%)?
MS/MSD RPDs within control limits (50%)7

Duplicate control sample (DCS) accuracy within
given control limits (80-120%)?

DCS precision within given control limits (20%)7?

Method blanks "clean"?

Chain-of-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

1 0f 2

YES/NO/NA
Ues
d

!Esf*X$
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INDUSTRI-PLEX PRE~DESIGN INVESTIGATION
- ASSESSMENT OF LABORATORY, PERFORMANCE r
FOR TASK sW-| /S-|
- (continued)
Note any violations to the assessment criteria listed above:
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INDUSTRI-PLEX PRE~DESIGN INVESTIGATION

ASSESSMENT OF FIELD P ORMANCE
FOR TASK __ JS'-//Su-

SAMPLER/ORGANIZATION: Lo kemedy /eldor Ascociutes  REPORT #__ 7217

VALIDATED BY: lob Glazies~ DATE: &-22-90
YES/NO/NA

1. Does field documentation include:

date/time samples collected? yes
sample location? e
name of sampler? wES
field measurements? 2l
sampling method? wE §
instruments/methods for field measurements? A
calibration/maintenance of field instruments? A
sampling containers used (COC¥)? LES
sample preservation procedures (see COC¥)? Les
Chain-of-Custody procedures? Les
field quality control procedures? LES
2. Were procedures in the Field Sampling Plan followed? L S
If not, were procedural variances approved and 4
documented? A4

3. Was contamination of field blank samples not

evident, or well documented at low levels? yeS
S~
3

4. Are field duplicates within control limits?

5. Comments: ‘%C{ré’/ '3 amJ ﬂ a,ﬁ c.’/{a,h a;rc ('u.s'ioafj re(}.nf? ;/ &

not _/,é‘_gc.r-;ff,-e S«m{,’)&z Jw‘]ée (-("'riof' agueoJIJ_ /—/vwg’ué'/“, ‘//7/"
T T /

D)
rs 5/0 (wvw»,y"-&"f in %\e .‘Sdrr\rp{geﬁ T Hu-ﬂéf’/".

-’

* Chain-of-Custody Form

C:6255: FPFORM
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK __ S| /-

LABORATORY: Lris€co [faght REPORT # 27

VALIDATED BY: maf_j &ura‘eq/éaé (lazier

1.
2.

3.

10.

11.

12I
13.

14.

DATE: £-12-90 /6-22-90

Release authorization with signature present?
Sample identification sumrmary/description present?
Analytical results present, including:

correct units?

detection limits?

methoed used?

date sampled?

date received?

date prepared?

date analyzed?
dilutions noted?

Holding times met?

Lad duplicate RPDs within control limits (35%)7?
Field duplicate RPDs within contrel limits (50%)7

MS/MSD % recoveries within control limits (75-125%)7
MS/MSD RPDs within control limits (50%)7?

Duplicate control sample (DCS) accuracy within
given control limits (80-120%)7?

DCS precision within given control limits (20%)?
Method blanks "clean"?

Chain-of-Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

1 of 2

YES/NO/NA
yes
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INDUSTRI-PLEX PRE~DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK S~1/fw-
4

(continued)

Note any vioclations to the assessment criteria listed above:

o Zand Y of chain of cothoddy Jorm Ao not rscribe mmole
‘—/ L]
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INDUSTRI~PLEX PRE~-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK s-//Sw-

SAMPLER/ORGANIZATION: _('n¥y fatos i fsticicdes REPORT #7975

VALIDATED BY: fsew  Slozier DATE : £-7-9

YES/NO/NA
1. Does field documentation include:

date/time samples collected? - &5

sample location?

name of sampler?

field measurements? L
sampling method? R
instruments/methods for field measurements? 0

calibration/maintenance of field instruments?

sampling containers used (COC%)?

Chain-of-Custody procedures?

sample preservation procedures (see COC*)? i

field quality control procedures?

2. Were procedures in the Field Sampling Plan followed? Wl
If not, were procedural variances approved and o
documented? o

3. Was contamination of field blank samples not
evident, or well documented at low levels? L

4. Are field gquplicates within control limits? YOS e

5. Comments:

* Chain-of-Custody Form

C:6255: FPFORM

1l of il



1ABORATORY:  Caseco ~ Eaat REPORT 4 7919
VALIDATED BY: MMM oate:___7-d3-%
YES/NO/NA
1. Release authorization with signature present? qu
2. Sample identification summary/description present? L%z?SQH’E
3. Analytical results present, including:@
correct units? yes
detection limits? (88
method used? ‘7;#’;
date sampled? el
date received? %_(___
date prepared? (&4
date analyzed? @ 2.0
dilutions noted? (}(,g
4. Holding times met? pr(’
5. Lab duplicate RPDs within control limits (35%)? yes
Field duplicate RPDs within control limits (50%)7 q)fg
6. MS/MSD % recoveries within control limits (75-125%)? Lg?& ®*
7. MS/MSD RPDs within control limits (50%)7? yes
8. Duplicate control sample (DCS) accuracy within o
given control limits (80-120%)7? o
9. DCS precision within given control limits (20%)7? u!ei .
10. Method blanks “clean"? ulej
11. Chain-of-Custody present and complete with
signatures and dates? lfeg
12. Name of analyst/supervisor given? lales
13. Procedural deviations noted? JJ.[Q
14. QC procedures given? %gf

INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK 3 ganud si/—1

1 of 2
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION
- ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK o gad \SU-/
- : : (continued)

Note any violations to the assessment criteria listed above:
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INDUSTRI-PLEX PRE~DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE

FOR TASK _$5-//st-1_

SAMPLER/ORGANIZATION: (| u_/} ‘faje,?/é,/&f' AspecteS  REPORT $__BI0K

VALIDATED BY: Beb CGlazier

1. Does field documentation include:

date/time samples collected?

sample location?

nane of sampler?

field measurements?

sampling method?

instruments/methods for field measurements?

DATE:

£ 20

calibration/maintenance of field instruments?

sampling containers used (COC%*)?

sample preservation procedures (see COC#*)?
Chain-of-Custody procedures?

field quality control procedures?

2. Were procedures in the Field Sampling Plan followed?
If not, were procedural variances approved and

documented?

3. Was contamination of field blank samples not
evident, or well documented at low levels?

4. Are field duplicates within control limits?

5. Comments:

YES/NO/NA

e

wes

225

ey

—el

o

A A

Y S

el

~ef

T

LD

s

A

€5

—

il ¢

* Chain-of-Custedy Form

C:6255:FPFORM
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATOR PERFORMANCE
FOR TASK

LABORATORY : &4&@:_&;47‘ REPORT #__ & 1Y&
VALIDATED BY: Lﬂfd%id oate:_ 2 7~06-9¢
YES/NO/NA
1. Release authorization with signature present? %%21
2. Sample identification summary/description present? V%é HIAX
3. Analytical results present, including:
correct units?
detection limits?
method used? - »
date sampled?
date receivea? ed
date prepared?
date analyzed?
dilutions noted? ’4“
4. Holding times met? ’:ffﬂ
$. Lab duplicate RPDs within control limits (35%)7 A
Field duplicate RPDs within control limits (50%)? )
6. MS/MSD % recoveries within control limits (75-125%)7? f}ed**
7. Ms/MSD RPDs within control limits (50%)? 924 &
8. Duplicate control sample (DCS) accuracy within
given control limits (80-120%)7? %#&4
9. DCS precision within given control limits (20%)7? L2 .
J
10. Method blanks "clean"? %%gé
1l. Chain-of-Custody present and complete with N
signatures and dates? Ik
12. Name of analyst/supervisor given? 4
13. Procedural deviations noted? |
14. Q¢ procedures given? %QL{

1l of 2



INDUSTRI-PLEX PRE~-DESIGN INVESTIGATION -
ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK nj-| Z:ﬁ"l -
(continued)

Note any violations to the assessment criteria listed above:
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INDUSTRI~PLEX PRE-DESIGN INVESTIGATION
ASSESSMERT OF FIELD PERFORMANCE

FOR TASK _s-i/sw-i

SAMPLER/ORGANIZATION: _Cinly Yutes / Geidr Associatel  REPORT #_Z2845

G pm,

VALIDATED BY: fob Glazie DATE: &-7-%
YES/NO/NA

1. Does field documentation include:

date/time samples collected? e
sample location? €L
name of sampler? . s
field measurements? e
sampling method? W2
instruments/methods for field measurements? S
calibration/maintenance of field instruments? pA
sarmpling containers used (COC*)? LS
sample preservation procedures (see COC*)? _es
Chain~of-Custody procedures? TS
field quality control procedures? Le
2. Were procedures in the Field Sampling Plan followed? s
If not, were procedural variances approved and ~
documented? ot
3. Was contamination of field blank samples not
evident, or well documented at low levels? :@j;
4, Are field duplicates within control limits? A

5. Comments:

Ty — —— — —

* Chain-of-Custody Form

C:6255:FPFORM



tasoraTory:_ b0 = Cauk
vauzoaten By:_{ddesded

1.
2.

3.

9.
10.

11.

12.
13.

14.

INDUSTRI~PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK - -/

REPORT #___ 154K

DATE:

Release authorization with signature present?
Sample identification summary/description present?
Analytical results present, including:

correct units?

detection limits?

method used?

date sampled?

date received?

date prepared?

date analyzed?
dilutions noted?

Holding times met?

Lab duplicate RPDs within contrel limits (35%)7?
Field duplicate RPDs within control limits (50%)7

MS/MSD % recoveries within contrel limits (75-125%)?
MS/MSD RPDs within control limits (50%)7

Duplicate control sample (DCS) accuracy within
given control limits (80-120%)7

DCS precision within given contreol limits (20%)?
Method blanks "“clean"?

Chain-of~Custody present and complete with
signatures and dates?

Name of analyst/supervisor given?
Procedural deviations noted?

QC procedures given?

1 of 2

-Q3-9¢

YES/NO/NA

ulps
Rk

Ues

AES
ues
SHeo*
RES
S4€5
Les

yes

qes

qesiix

ES
YA

ES
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

-
ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK :’)W”!I_S ~/

- : : (continued)

Note any vioclations to the assessment criteria listed above:
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERFORMANCE
FOR TASK S*Igsy-f

SAMPLER/ORGANIZATION: u~ kma(q / Golder Associates REPORT § /7992
VALIDATED BY: Lok G&zf e DATE: & ~22-70

YES/NO/NA

1. Does field documentation include:

date/time samples collected? : ue s
sanple location? L€
name of sampler? “Ue §
field measurements? Y7
sampling method? ye s
instruments/methods for field measurements? 4
calibration/maintenance of field instruments? . A4
sampling containers used (COCk)? ve.s
sample preservation procedures (see COC%)? yes
Chain-of~Custody procedures? Tyes
field quality control procedures? yes
2. Were procedures in the Field Sampling Plan followed? “yeS
If not, were procedural variances approved and ~
documented? 2
3. Was contamination of field blank samples not
evident, or well decumented at low levels? ;/55
4. Are field duplicates within control limits? Gl

5. Comments: ‘rf“/ ‘7I'.z; | cas urf '6"(2/0;'5 - grs{0iE LD =T 2,

i

LJ 3 1(-[‘\'{'(“*'0"" 15 IOLAJ (N q,@gr'\ﬁ b rfo«‘mu(n

[ZID_D'-'-LIS /a}&u% (’onwn%m—?ﬁ'on ] € /g..,u ("" < NS

[

* Chain-of-Custody Form

C:6255: FPFORM

1 o0of 1



INDUSTRI-PLEX PRE~DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK ,5-l£§w-—l

LABORATORY: (Enseco East REPORT ¢ /794 T

VALIDATED BY: _ary (Bourcier / 4ok Glezie~  paTE: 6-::?—90(/ £-22-90
YES/NO/NA

1. Release authorization with signature present? 365

2. Sample identification summary/description present? HES

3. Analytical results present, including:

correct units? ye s
detection limits? Ye ¢
method used? Yes
date sampled? Yyesl
date received? Gves
date prepared? L
date analyzed? £
dilutions noted? 39 <
4. Holding times met? iy
[
5. Lab duplicate RPDs within control limits (35%)? uwes
Field duplicate RPDs within control limits (50%)7? Ues
6. MS/MSD % recoveries within contrel limits (75-125%)7 Ho
7. MS/MSD RPDs within control limits (50%)7? Yye s
8. Duplicate control sample (DCS) accuracy within
given control limits (80-120%)? “Yes
9. DCS precision within given control limits (20%)7? ye s
v
10. Method blanks "clean"? yesS
Ny

11. Chain-of-Custody present and complete with

signatures and dates? :1165
12, Name of analyst/supervisor given? jff
13. VProcedural deviations noted? geg( @4’ S
14. QC procedures given? % <

1 of 2
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INDUSTRI-PLEX PRE~DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK _s-! /-l

(continued)

Note any violations to the assessment criteria listed above:

* ms/mm pgrgen-i-n:Cowe@. L 18l /071 s ﬁqé for_arsenic
(= 319% MSDT 3082
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INDUSTRI-PLEX PRE~-DESIGN INVESTIGATION

ASSESSMENT OF FIELD PERF CE
FOR TASK sw-! [5-4

SAMPLER/ORGANIZATION: Qa{;_%ak%ﬁkh&rzkﬁuamﬁas' REPORT #__Z/SY

VALIDATED BY: @ob Glozie— DATE: -7 %0
YES/NO/NA

1. Does field documentation include:

date/time samples collected?

sample location? -
name of sampler? LEL
field measurements? A
sampling method? L5
instruments/methods for field measurements? -2
calibration/maintenance of field instruments? 4
sampling containers used (COC*)? o
sanple preservation procedures (see COC*)? L s
Chain-of-Custody procedures? A S
field quality control procedures? {%ﬁg
2. Were  procedures in the Field Sampling Plan followed? L <25
If not, were procedural variances approved and ~
documented? A
3. Was contamination of field blank samples not .
evident, or well documented at low levels? ‘yt;a
4. Are field duplicates within control limits? e

5. Comments: /':f'f/// /i-’ﬂ_/f??rr'fz Q_,f C’?Z/()Ig EPD fr As< |20%

Fh= 3% Cr= /0% %
o

* Chain-of-Custody Form

C:6255:FPFORM
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION
ASSESSMENT OF LABORATORY PERFORMANCE

FOR TASK _ SW'-) [s5-]
LABORATORY:___ Enseco [Fetsh REPORT #__ 2159
VALIDATED BY:___ /fank  (ilhzic/~ DATE: - 2.-9¢C
YES/NO/NA
1. Release authorization with signature present? i?tig
2. Sample identification summary/description present? Qﬁlﬁ
3. Analytical results present, including:
correct units? L2 O
detection limits? L
method used? v
date sampled? Loy
date received? En
date prepared? 2l
date analyzed? 7
dilutions noted? N
4. Holding times met? Vi)
5. Lab duplicate RPDs within control limits (35%)7? AA
Field duplicate RPDs within control limits (50%)? ne
6. MS/MSD % recoveries within control limits (75-125%)7 11
7. MS/MSD RPDs within control limits (50%)7 =
8. Duplicate contreol sample (DCS) accuracy within .
given control limits (80-120%)7? ne
9. DCS precision within given control limits (20%)7? fio
10. Method blanks "clean"? ﬂf?s
11. chain-of-Custody present and complete with
signatures and dates? :}525
12, Name of analyst/supervisor given? wﬁiﬁ
~ ;
13. Procedural deviations noted? uﬁ?fﬁﬂﬁ%
) ") e
L:__/

14. QC procedures given?

1 of 2
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INDUSTRI-PLEX PRE-DESIGN INVESTIGATION

ASSESSMENT OF LABORATORY PERFORMANCE
FOR TASK __ Sw-| [f4-1_
{

(continued)

Note any violations to the assessment criteria listed above:
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cLP Data validation Narrative



September 1950 =-1- 893=-6255

CLP pData validation Narrative

1.0 JINTRODUCTION

Golder Associates, Inc. (Golder) has performed a data
validation of the Organic and Inorganic analytical data from
the stream sediment samples collected from May 13, 1990
through June 13, 1990 at the Industri-Plex Site in Woburn,
Massachusetts. These samples were part of the Pre-Design
Investigation (PDI) Task SW-1l (Extent of Hazardous
Substances in Wetlands and Surface Water Sediments) at the
Site. The samples were analyzed for the Organic Target
Compound List (TCL) and the Inorganic Target Analyte List
(TAL) {metals only) in accordance with the Contract
Laboratory Program (CLP) Statements of Work (SOW) dated 2/88
for Organic Analyses and 7/87 for Inorganic Analyses. The
analyses were performed by Enseco-East (referred to as the
Laboratory) of Somerset, New Jersey. Samples were collected
from eighteen (18) primary locations. Two (2) locations
were sampled in duplicate yielding two (2) Field Duplicate
samples., Extra sample volume was collected from two (2) of
the primary locations in order to obtain sufficient sample
volumes to perform the analysis of the Matrix Spike/ Matrix
Spike Duplicate {MS/MSD) pairs. The Sample Identification
Numbers are explained in Table G~1. The sample points are
summarized in Table G-2.

Data Validation was performed in accordance with the U.S.
Environmental Protection Agency (USEPA} Region I Laboratory
Data Valijdatji iona j valu or ic
Analyses (February 1, 1988 and modified November 1, 1988)

and Region I Laboratory Data Validation Functional
Guidelines for Evaluating Inorgani¢ Analyses (June 13, 1988

and modified February 1989). In addition, the Data
Validation c¢riteria from the Quality Assurance Project Plan
(QAPjP) for Industri-Plex Pre-Design Investigation (PDI)
were followed. When differing guidelines were encountered,
the data validator used the more conservative (stricter)
guideline. Data qualifiers are defined in Table G-3.

The data packages (reports) from the Laboratory were
organized by Enseco Project numbers which were assigned to
each set of samples received on any one day. The Laboratory
performed their Quality Assurance/Quality Control procedures
at the frequency specified by the appropriate SOW. The
Laboratory considered each sampling day as a separate event
and produced a data package for each of its Project numbers.
The collection of samples for CLP analyses was performed on
twelve (12) days and the Laboratory produced twelve reports
containing Qata from this task. Golder considered all of
the samples to be part of the same sampling event and the
data validation procedure was performed with this in mind.
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. OR I AT,

The data was evaluated based upon the following parameters:

* data completeness

* holding times

* GC/MS tuning
calibration
blanks

* surrogate recoveries

matrix spike / matrix spike duplicate
field duplicates

* internal standard performance
pesticide instrument performance

* compound identification

* compound guantitation

* — All criteria were met for this parameter.

2.1 Data Completeness

The Laboratory produced twelve reports containing data from
this task. It should be noted that while each data package
was complete and contained all necessary information to
perform data validation, the format of the data packages
deviated somewhat (with regard to package order) from the
format specified by the appropriate SOW.

2. 1din ime

All samples were eXtracted and/or analyzed within the
required holding time for the Volatile, Semi-volatile and

Pesticide/PCB fractions.

.3 GC/MS nin

The gas chromatograph/mass spectrometer (GC/MS) tuning
performance results were all within USEPA Region I
guidelines.

.4 Calibration

The USEPA Region I guidelines specify that certain criteria
must be achieved during the instrument calibration for
Volatile and Semi-volatile compounds. These criteria
stipulate that: 1) the average and daily response factors
(RRF} for each volatile and semi-volatile target analyte
must be egqual to or greater than 0.05; 2) the percent
relative standard deviation (%RSD) for each volatile and
semi-volatile target analyte in the initial calibration must
be less than or equal to 30%; and 3) the percent difference
(¥D) for each volatile and semi-~volatile target analyte in
the continuing (daily) calibration must be less than or
equal to 25%.

Golder Associates



September 1990 -3= 893-6255

4. vV s

The daily relative response factor (RRF) for 2-Butancone in
the aqueous volatile calibration analyzed on May 18, 1990
was less than 0.05. Furthermore, the Percent Difference
(3D) for 2-Butancne in this aqueous calibration was greater
than 25%. The non-detected result for this compound in the
equipment blank IP/SW1/EB30/000/2/2 required gualification
as an unusable value.

The Percent Difference (%D) for 2-Butanone in the volatile
continuing calibration analyzed on May 29, 1990 was greater
than 25%. The non-detected result for this compound in
sample IP/SW1/21R/027/1/2 did not require qualification.

The Percent Difference (%D) for Acetone in the volatile
continuing calibration analyzed on May 29, 1990 was greater
than 25%. The positive result for this compound in sample
IP/SW1/21R/027/1/2 required qualification as an estimated
value,

The Percent Differences (%D) for Chloroethane and Acetone in
the aqueous volatile continuing calibration analyzed on May
29, 19%0 were greater than 25%. The non-detected results
for these compounds in the TRIP BLANK (received by the
Laboratory on May 22, 1990) did not require gqualification.

The Percent Differences (%D) for 2-Butanone, 2-Hexanone and
Chloroethane in the volatile continuing calibration analyzed
on June 9, 1990 were dgreater than 25%. The non-detected
results for these compounds in samples IP/SW1/059/036/1/1,
IP/SW1/057/006/1/1, IP/SW1/054/036/1/1, IP/SW1/049/036/1/1,
IP/SW1/011/006/1/1 and IP/SW1/011/006/1/D did not require
gqualification.

The Percent Differences (%D) for 2-Butanone, 2-Hexanone and
Chloroethane in the volatile continuing calibration analyzed
on June 9, 1990 were dgreater than 25%. The non-detected
results for 2-Hexanone and Chloroethane in sample
IP/SW1/008/012/1/1 did not require gqualification. The
positive result for 2-Butanone in this sample required
qualification as an estimated value.

The Percent Relative Standard Deviation (%RSD) for
2~Butanone in the aqueous volatile initial calibration
analyzed on June 6, 1990 was greater than 30%. The non-
detected results for this compound in the TRIP BLANK
(received by the Laboratory on May 31, 1990), the equipment
blank IP/SW1/EB48/000/2/1 and the TRIP BLANK (received by
the Laboratory on June 8, 1990) did not require
qualification.
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The Percent Differences (%D) for Bromomethane, 2-Hexanone,
1,1,1-Trichlorcethane, 1,2-~Dichlorcethane, Chloroethane and
Carbon Tetrachloride in the aqueous volatile continuing
calibration analyzed on June 14, 1990 were greater than 25%.
The non-detected results for these compounds 1in the
equipment blank IP/SW1/EB48/000/2/1 and the TRIP BLANK
(received by the Laboratory on June 8, 1990) did not require
qualification.

The Percent Difference (%D) for Acetone in the volatile
continuing calibration analyzed on June 12, 1990 was greater
than 25%. The positive results for this compound in samples
IP/SW1/039/018/1/1DL, IP/SW1/028/036/1/1 and
IP/SW1/038/036/1/1 required gqualification as estimated
values.

The Percent Difference (%D) for 2-Butanone in the volatile
continuing calibration analyzed on June 12, 1990 was greater
than 25%. The non-detected results for this compound in
samples IP/SW1/028/036/1/1 and IP/SW1/038/036/1/1 did not
require gualification.

The Percent Difference (%D) for Acetcone in the velatile
continuing calibration analyzed on June 17, 1990 was greater
than 50%. The positive results for this compound in samples
IP/SW1/031/036/1/1 and IP/SW1/035/036/1/1 required
qualification as estimated values.

The Percent Differences (%D) for Bromomethane and
Chloromethane in the wvolatile continuing calibration
analyzed on June 17, 1920 were dgreater than 25%. The non-
detected results for these compounds in samples
IP/SW1/031/036/1/1 and IP/SW1/035/036/1/1 did not regquire
qualification.

The Percent Differences {1D) for Bromomethane and
Chlorocethane in the volatile continuing calibration analyzed
on June 1ll, 1990 were greater than 25%. The non-detected
results for these compounds in samples IP/SW1/039/018/1/1
and IP/SW1/027/036/1/2 did not require qualification.

The Percent Difference (%D) for Acetone in the volatile
continuing calibration analyzed on June 23, 1990 was greater
than 25%. The positive result for this compound in sample
IP/SW1/042/006/1/1 required qualification as an estimated
value.

The Percent Differences (%D) for Bromomethane and
Chloromethane in the volatile continuing calibration
analyzed on June 23, 1990 were greater than 25%. The non-
detected results for these compounds in sample
IP/SW1/042/006/1/1 did not require qualification.
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2.4.2 Semji-Volatiles

The Percent Relative Standard Deviations (%RSD) for Benzoic
Acid, N-Nitroso-Di-n-Propylamine, 4,6-Dinitro-2-Methylphencl
and 2,4-Dinitrophenol in the semi-volatile initial
calibration analyzed on May 10, 1990 were greater than 30%.
The non-detected results for these compounds in samples
1P/SW1/17M/027/1/2, IP/SW1/EB30/000/2/2, IP/SW1/06L/018/1/2,
IP/SW1/06L/018/1/D, and IP/SW1/06M/023/1/2, did not require
qualification.

The Percent Differences (%D) for 2-Methylphenol, Benzyl
Alcohol, bis(2-Chloroisopropyl)Ether, 2,4-Dinitrophencl,
Benzoic Acid, N-Nitroso-Di-n-Propylamine and 4-Methylphenocl
in the semi-volatile continuing calibration analyzed on May
17, 1990 were greater than 25%. The non-detected results
for these compounds in samples IP/SW1/17M/027/1/2,
IpP/SWi/EB30/000/2/2, IP/SW1/06L/018/1/2, 1IP/SW1/06L/018/1/D,
and IP/SW1/06M/023/1/2 did not require qualification.

The average and dally relative response factors (RRF) for
the surrogate 2,4,6-Tribromophenocl in the semi-volatile
calibrations analyzed on May 10 and 17, 1990 were less than
0.05. The recoveries reported for this compound in samples
IP/SW1/17M/027/1/2, 1IP/SW1/EB30/000/2/2, IP/SW1/06L/018/1/2,
IP/SW1/06L/018/1/D, and IP/SW1/06M/023/1/2 and all
associated Quality Control samples did not regquire
qualification. None of these recoveries were near the lower
limit of the Contract Required Recovery (CRR) range so while
the recoveries reported might be higher than actual, it was
unlikely that any recovery which could have been less than
the lower limit of the CRR range had been reported above
this limit.

The Percent Relative Standard Deviations {%RSD) for
4,6-Dinitro~2-Methylphenol and 2,4-Dinitrophenol in the
semi-volatile initial calibration analyzed on May 18, 1990
were greater than 30%. The non-detected results for these
compounds in samples IP/SW1/001/036/1/2,
1IP/SW1/001/036/1/2DL, IP/SW1/06L/018/1/2DL, and
IP/SW1/06L/018/1/DDL did not require qualification.

The Percent Differences (%D) for 3,3’-Dichlorobenzidine and
Benzyl Alcohol in the semi-volatile continuing calibration
analyzed on May 19, 1990 were dgreater than 25%. The non-
detected results for these compounds in samples
IP/SW1/001/036/1/2, IP/SW1/06L/018/1/2DL, and
IP/SW1/06L/018/1/DDL did not require qualification.

The Percent Differences (%D) for N-Nitroso-Di-n-Propylamine,
Benzyl Alcchol and 2,4-Dinitrophencol in the semi-volatile
continuing calibration analyzed on May 23, 1990 were greater
than 25%. The non-detected results for these compounds in
sample IP/SW1/001/036/1/2DL did not require qualification.
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The average and daily relative response factors (RRF) for
the surrogate 2,4,6-Tribromophenol in the semi-volatile
calibrations analyzed on May 18 (initial and continuing
calibrations) and May 19, 1990 were less than 0.05. The
recoveries reported  for this compound in samples
IP/SW1/001/036/1/2, IP/SW1/001/036/1/2DL,
1P/SW1/06L/018/1/2DL, and IP/SW1/06L/018/1/DDL and all
associated Quality Control samples required qualification as
estimated values. None of these recoveries were near the
lower limit of the Contract Required Recovery (CRR) range so
while the reported recoveries might be higher than actual
recoveries, it 1is unlikely that any recovery which could
have been less than the lower limit of the CRR range had
been reported above this limit.

The Percent Relative Standard Deviation (%RSD) for Benzoic
Acid in the semi-volatile initial calibration analyzed on
May 5, 1990 was greater than 50%. The Percent Difference
(¥D) for Benzoic Acid in the semi-volatile continuing
calibration analyzed on May 24, 1990 was greater than 25%.
The non~detected result for this compound 1in sample
IP/SW1/21R/027/1/2 required gqualification as an estimated
quantitation limit.

The Percent Relative Standard Deviation (%RSD) for
2,4-Dinitriphencl in the semi-volatile initial calibration
analyzed on May 5, 1990 was greater than 30%. The non-
detected result for this compound in sample
IP/SW1/21R/027/1/2 did not require qualification.

The Percent Differences (%D) for 4,6-Dinitro-2-Methylphenol
and Benzyl Alcohol in the semi-volatile continuing
calibration analyzed on May 24, 1990 were greater than 25%.
The non-detected results for these compounds in sample
IP/SW1/21R/027/1/2 did not require qualification.

The Percent Difference (%¥D) for the surrogate 2,4,6~
Tribromophenol in the semi-volatile continuing calibration
analyzed on May 24,1990 was greater than 25%. The
recoveries reported for this compound in sample
IP/SW1/21R/027/1/2 and all associated Quality Control
samples required gualification as estimated values. None of
these recoveries were near the lower limit of the Contract
Required Recovery (CRR) range so while the reported
recoveries might be higher than actual recoveries, it is
unlikely that any recovery which could have been less than
the lower limit of the CRR range had been reported above
this limit.

The Percent Relative Standard Deviation (%RSD) for
3,3’-Dichlorobenzidine in the semi-volatile initial
calibration analyzed on June 4, 1990 was greater than 30%.
The non-detected result for this compound in sample
IP/SW1/057/006/1/1 did not require qualification.
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The Percent Difference (%D) for 2,4-Dinitrophencl in the
semi~volatile continuing calibration analyzed on June ¢,
1990 was greater than 25%. The non-detected result for this
compound in sample IP/SW1/057/006/1/1 did not require
qualification.

The Percent Relative Standard Deviations (%RSD) for Benzoic
Acid, 3,3’-Dichlorobenzidine and 2,4-Dinitrophenocl in the
semi-volatile initial calibration analyzed on June 4, 1990
were greater than 30%. The non-detected results for these
compounds in samples IP/SW1/054/036/1/1, IP/SW1/049/036/1/1,
IP/SW1/008/012/1/1, IP/SW1/039/018/1/1, IP/SW1/027/036/1/2,
IP/SW1/028/036/1/1 and IP/SW1/038/036/1/1 did not require
qualification.

The Percent Differences (%D) for 3,3’-Dichlorobenzidine,
Benzoic Acid and Hexachlorocyclopentadiene in the semi-
volatile continuing calibration analyzed on June 5, 1990
were greater than 25%. The non-detected results for these
compounds in samples IP/SW1/054/036/1/1 and
IP/SW1/049/036/1/1 did not require gualification.

The Percent Difference (%D) for 2,4-Dinitrophenocl in the
semi~volatile continuing calibration analyzed on June 5,
1990 was greater than 50%. The non-detected results for
this compound in samples IP/SW1/054/036/1/1 and
IP/SW1/049/036/1/1 required gqualification as estimated
gquantitation limits.

The Percent Differences (%D} for 3,3’-Dichlorobenzidine,
Hexachlorocyclopentadiene and 2,4-Dinitrophencl in the semi-
volatile continuing calibration analyzed on June 7, 1990
were greater than 50%. The non-detected results for these
compounds in sample IP/SW1/008/012/1/1 required
qualification as estimated quantitation limits.

The Percent Differences (%D) for Hexachlorocyclopentadiene,
Benzoic Acid and 4-Nitrophenocl in the semi-volatile
continuing calibration analyzed on June 14, 1990 were
greater than 25%. The non-detected results for these
compounds in samples IP/SW1/03%/018/1/1, IP/SW1/027/036/1/2,
IPp/SW1/028/036/1/1 and IP/SW1/038/036/1/1 did not require
qualification.

The Percent Differences (%D) for 2,4-Dinitrophencl and
Benzyl Alcohol in the semi-volatile continuing calibration
analyzed on June 14, 1990 were greater than 50%. The non-
detected results for these compounds in samples
IP/SW1/039/018/1/1, IP/SW1/027/036/1/2, 1IP/SW1/028/036/1/1
and 1P/SW1/038/036/1/1 required qualification as estimated
quantitation limits.
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The Percent Relative Standard Deviations (%RSD) for Benzoic
Acid, 2,4-Dinitrophenocl and 4,6-Dinitro-2-Methylphenol in
the semi~vcolatile initial calibration analyzed on June 4,
1990 were greater than 30%. The non-detected results for
these compounds in samples IP/SW1/011/006/1/1,
IP/5W1/011/006/1/D, IP/SW1/031/036/1/1 and
IP/SW1/036/036/1/1 did not require qualification.

The Percent Differences (%D} for 2,4-Dinitrophencl and
Benzoic Acid in the semi-volatile continuing calibration
analyzed on June 6, 1990 were greater than 25%. The non-
detected results for these compounds in samples
IP/SW1/011/006/1/1 and IP/SW1/011/006/1/D did not require
qualification.

The Percent Difference (%D) for 2-Methylnaphthalene in the
semi-volatile continuing calibration analyzed on June 6,
1990 was greater than 50%. The non-detected results for
this compound in samples IP/SW1/011/006/1/1 and
IP/SW1/011/006/1/D required qualification as estimated
guantitation limits.

The Percent Differences (%D} for 3,3°-Dichlorcbenzidine,
Benzoic Acid and 4~Nitrophenol in the semi-volatile
continuing calibration analyzed on June 8, 1990 were greater
than 25%. The non-detected results for these compounds in
samples IP/SW1/031/036/1/1 and IP/SW1/035/036/1/1 did not
require qualification.

The Percent Difference (%D} for 2-Methylnaphthalene in the
semi-volatile continuing calibration analyzed on June 8,
1990 was greater than 50%. The non-detected results for
this compound in samples IP/SW1/031/036/1/1 and
IP/SW1/035/036/1/1 required qualification as estimated
quantitation limits.

The average and daily relative response factors (RRF) for
the surrogate 2,4,6-Tribromophencl in the semi~volatile
calibrations analyzed on June 14 and 15, 1990 were less than
0.05. The recoveries reported for this compound in the
equipment blank IP/SW1/EB48/000/2/1 and all associated
Quality Control samples required qualification as estimated
values. None of these recoveries were near the lower limit
of the Contract Reguired Recovery (CRR) range so while the
reported recoveries might be higher than actual recoveries,
it was unlikely that any recovery which could have been less
than the lower limit of the CRR range had been reported
above this limit.

The Percent Difference (4D) for 3,3’-Dichlorobenzidine in
the semi-volatile continuing calibration analyzed on June
15, 1990 was greater than 25%. The non-detected result for
this compound in the equipment blank IF/SW1/EB48/000/2/1 did
not require qualification.
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The Percent Relative Standard Deviations (%RSD)} for Benzoic
Acid, 2,4-Dinitrophencl and 4,6-Dinitro-2-Methylphenol in
the semi-volatile initial calibration analyzed on June 14,
1990 were greater than 30%. The non-detected results for
these compounds in the equipment blank IP/SW1/EB48/000/2/1
did not require qualification.

The Percent Difference (%D) for 2,4-Dinitrophenol in the
semi-volatile continuing calibration analyzed con June 15,
1990 was greater than 50%. The non-detected result for this
compound in the sample IP/SW1/EB48/000/2/1 required
gualification as an estimated quantitation limit.

The Percent Difference (%D) for 3,3’-Dichlorobenzidine in
the semi-volatile continuing calibration analyzed on June
21, 1990 was greater than 25%. The non-detected result for
this compound in the sample 1IP/SW1/042/006/1/1 did not
require qualification.

2.4.3 Pesticides/PCBs

The Percent Difference (D) for Methoxychlor in the
Pesticide continuing calibration analyzed on June 22,1990
was greater than 20% for the confirmation column (RTX=-35).
The non-detected results for this compound in the samples
IP/SW1/057/006/1/1, 1P/SW1/054/036/1/1, IP/SW1/049/036/1/1,
IP/SW1/011/006/1/1, 1P/SW1/011/006/1/D, IP/SW1/008/012/1/1,
IP/SW1/031/036/1/1, 1IP/SW1/035/036/1/1, IP/SW1/039/018/1/1,
IP/SW1/EB48/000/2/1, 1P/SW1/027/036/1/2, IP/SW1/028/036/1/1
and IP/SW1/038/036/1/1 did not require qualification.

The Percent Difference (%D) for Methoxychlor in the
Pesticide continuing calibration standard analyzed on July
15, 1990 at 10:20 was dgreater than 15% for the quantitation
column (RTX-35). The non-detected result for this compound
in the sample IP/SW1/042/006/1/1 did not require
gqualification.

The Percent Differences (%D) for Endosulfan II and
Heptachlor Epoxide in the Pesticide continuing calibration
standard analyzed on July 15, 1990 at 10:20 were greater
than 20% for the confirmation column (RTX-5). The non-
detected results for these <compounds in the sample
IP/SW1/042/006/1/1 did not require qualification.

The Percent Differences (%D) for delta-BHC, Endosulfan
Sulfate and Endrin Ketone in the Pesticide continuing
calibration standard analyzed on July 15, 1990 at 11:14 were
greater than 20% for the confirmation column (RTX-5). The
non-detected results for these compounds in the sample
IP/SW1/042/006/1/1 did not require qualification.
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2.5 Blanks

In evaluating the contaminants in the 1laboratory method
blanks, the data validator applied the appropriate action
levels to only those samples to which a particular blank
applied. 1In evaluating the contaminants in the eguipment
blanks, the data validator applied the results from the
blank using the split-spoon sampler (IP/SW1/EB30/000/2/2) to
those samples collected with that sampling instrument
(sample point locations 1, 6 and 17). The data validator
applied the results from the blank using the hand auger
(IP/SW1/EB48/000/2/1) to those samples collected with that
sampling instrument (all remaining sample point locations).
In evaluating the contaminants in the trip blanks, the data
validator applied the appropriate action levels for both
trip blanks to all of the samples collected for this event.
Action 1levels for method blanks were applied on an
individual sample batch basis.

Please note that sample weights, volumes, dilution factors,
units and percent moisture have been taken into
consideration when applying the appropriate blank action
levels to the samples.

2.5.1 Volatiles

Methylene Chloride was detected in the Veolatile analysis of
the equipment blank (IP/SW1/EB30/000/2/2) at a concentration
which was less than the Contract Required Quantitation Limit
(CRQL) . This compound is considered a common laboratory
contaminant; the action level determined for this compound
was 10 times the highest concentration found in any of the
associated blanks. This compound was not detected in any of
the associated samples and therefore, the non-detected
results did not require qualification.

Acetone was detected in the Volatile laboratory method blank
(VBELK061290 for Project 8109) at a concentration which was
less than the Contract Reguired Quantitation Limit (CRQL).
This compound is considered a common laboratory contaminant;
the action level determined for this compound was 10 times
the highest concentration found in any of the associated
blanks. This compound was detected in sample
IP/SW1/038/036/1/1 at a concentration which was greater than
the CRQL but less than the action level. The result for
this compound required gualification as undetected at the
concentration originally reported (i.e., 57 B =--> 57 U).
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Acetone was detected in the Volatile laboratory method blank
(VBLK061290 for Project 8109) at a concentration which was
less than the Contract Required Quantitation Limit (CRQL).
This compound is considered a common laboratory contaminant;
the action level determined for this compound was 10 times
the highest concentration found in any of the associated
blanks. This compound was detected in sample
IP/SW1/031/036/1/1 at a concentration which was greater than
the CRQL and the action level. The result for this compound
did not require qualification and remained as originally
reported.

Methylene Chloride and Acetone were detected in the aqueous
Volatile laboratory method blank (VBLK0614%0 for Project
8082) at concentrations which were less than the Contract
Required Quantitation Limit (CRQL). These compounds are
considered common laboratory contaminants; the action levels
determined for these compounds were 10 times the highest
concentration found in any of the associated blanks.
Methylene Chloride was detected in the equipment blank
IP/SW1/EB48/000/2/1 at a concentration which was less than
the CRQL and the action level. The result for this compound
required qualification as undetected at the CRQL (i.e.,
4 BJ --> 5 U). Acetone was not detected in this equipment
blank, and therefore, the non-detected result did not
require qualification.

Methylene Chloride and Acetone were detected in the aquecus
Volatile laboratory method bklank (VBLK0614390 for Project
8082) at concentrations which were less than the Contract
Required Quantitation Limit (CRQL). These compounds are
considered common laboratory contaminants; the action levels
determined for these compounds were 10 times the highest
concentration found in any of the associated blanks.
Methylene Chloride was detected in the TRIP BLANK (received
at the Laboratory on 6/8/90) at a concentration which was
greater than the CRQL but less than the action level. The
result for this compound required <qualification as
undetected at the concentration originally reported (i.e.,
6 B =-->6 U). Acetone was not detected in this trip blank
and therefore, the non-detected result did not require
gualification.

Acetone was detected in the Veolatile laboratory methed blank
(VBLK061290) at a concentration which was less than the
Contract Required Quantitation Limit (CRQL). This compound
is considered a common laboratory contaminant; the action
level determined for this compound was 10 times the highest
concentration found in any of the associated blanks. This
compound was detected in sample IP/SW1/039/018/1/1DL at a
concentration which was less than the CRQL and the action
level. The result for this compound required qualification
as undetected at the CRQL (i.e., 160 BDJ --> 240 U).
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Acetone was detected in the Volatile laboratory method blank
(VBLK061290 for Project 8082) at a concentration which was
less than the Contract Regquired Quantitation Limit (CRQL).
This compound is considered a common laboratory contaminant;:
the action level determined for this compound was 10 times
the highest concentration found in any of the associated
blanks. This compound was detected in samples
IP/SW1/039/018/1/1 and IP/SW1,/027/036/1/2 at concentrations
which were greater than the CRQL but less than the action
level. The results for this compound required qualification
as undetected at the concentration originally reported
(i.e., 8% =--> 89 U and 39 --> 39 U, respectively).

2.5.2 Semi-volatiles

Bis(2-Ethylhexyl) Phthalate was detected in the aqueous
Semi-volatile laboratory method blank (SBLKO1l for Project
7720) at a concentration which was less than the Contract
Required Quantitation Limit (CRQL). This compound is
considered a common laboratory contaminant; the action level
determined for this compound was 10 times the highest
concentration found in any of the associated blanks. This
compound was detected in the equipment blank
IP/SW1/EB30/000/2/2 at a concentration which was less than
the CRQL and the action level. The result for this compound
required gqualification as undetected at the CRQL (i.e.,
5 B —->» 10 U).

Di-n-Butylphthalate was detected in the Semi-volatile
laboratory method blank (SBLK01 for Project 7807) at a
concentration which was less than the Contract Required
Quantitation Limit (CRQL). This compound is considered a
common laboratory contaminant; the action level determined
for this compound was 10 times the highest concentration
found in any of the associated blanks. This compound was
detected in sample IP/SW1/21R/027/1/2 at a concentration
which was less than the CRQL and the action level. The
result for this compound required qualification as
undetected at the CRQL ({i.e. 65 BJ --> 370 U).

Bis(2-Ethylhexyl) Phthalate was detected in the Semi-
volatile laboratory method blank (SBLK0O1 for Project 7807)
at a concentration which was less than the Contract Regquired
Quantitation Limit (CRQL). This compound is considered a
common laboratory contaminant; the action level determined
for this compound was 10 times the highest concentration
found in any of the associated blanks. This compound was
detected in sample IP/SW1/21R/027/1/2 at a concentration
which was greater than the CRQL but less than the action
level. The result for this compound required qualification
as undetected at the concentration originally reported
(i.e., 500 B -~> 500 U).
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Bis(2-Ethylhexyl) Phthalate was detected in the Senmi-
velatile laboratory method blank (SBLKO1 for Project 7918)
at a concentration which was less than the Contract Required
Quantitation Limit (CRQL). This compound is considered a
common laboratory contaminant; the action level determined
for this compound was 10 times the highest concentration
found in any of the associated blanks. This compound was
detected in sample IP/SW1/059/036/1/1 at a concentration
which was less than the CRQL and the action level. The
result for this compound reguired gualification as
undetected at the CRQL (i.e. 340 BJ --> 410 U).

Bis (2-Ethylhexyl) Phthalate was detected in the Semi-
volatile laboratory method blank (SBLKC1 for Project 7936)
at a concentration which was less than the Contract Required
Quantitation Limit (CRQL). This compound is considered a
common laboratory contaminant; the action level determined
for this compound was 10 times the highest concentration
found in any of the associated blanks. This compound was
detected in sample IP/SW1/057/006/1/1 at a concentration
which was less than the CRQL and the action level. The
result for this compound required <qualification as
undetected at the CRQL (i.e., 100 BJ --> 420 U).

Bis(2-Ethylhexyl) Phthalate was detected in the Semi-
volatile laboratory method blank (SBLK01 for Project 7953)
at a concentration which was less than the Contract Required
Quantitation Limit (CRQL). This compound is considered a
commen laboratory contaminant; the action level determined
for this compound was 10 times the highest concentration
found in any of the associated blanks, This compound was
detected in samples IP/SW1/054/036/1/1 and
IP/SW1/049/036/1/1 at concentrations which were 1less than
the CRQL and the action level. The results for this
compound required qualification as undetected at the CRQL
(i.e. 740 BJ --> 1100 U and 630 BJ --> 690 U, respectively).

Bis (2-Ethylhexyl) Phthalate was detected in the Semi-
volatile laboratory method blank (SBLK01l for Project 8002)
at a concentration which was less than the Contract Required
Quantitation Limit (CRQL). This compound is considered a
common laboratory contaminant: the action level determined
for this compound was 10 times the highest concentration
found in any of the associated blanks. This compound was
detected in samples IP/SW1/011/006/1/1 and
ip/8W1/011/006/1/D at concentrations which were less than
the CRQL and the action level,. The results for this
compound required gqualification as undetected at the CRQL
(i.e., 220 BJ -=-> 770 U and 270 BJ =--> 920 U, respectively).
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Bis(2-Ethylhexyl) Phthalate was detected in the Semi-
volatile laboratory method blank (SBLKOl1 for Project 8015)
at a concentration which was less than the Contract Required
Quantitation Limit (CRQL). This compound is considered a
common laboratory contaminant:; the action level determined
for this compound was 10 times the highest concentration
found in any of the associated blanks. This compound was
detected in sample IP/SW1/008/012/1/1 at a concentration
which was less than the CRQL and the action level. The
result for this compound required <qualification as
undetected at the CRQL (i.e., 780 BJ =-=-> 850 U).

Bis(2-Ethylhexyl) Phthalate was detected in the Semi-
volatile laboratory method blank (SBLK01 for Project 8037)
at a concentration which was greater than the Contract
Required Quantitation Limit (CRQL). This compound is
considered a common laboratory contaminant; the action level
determined for this compound was 10 times the highest
concentration found in any of the associated blanks. This
compound was detected in samples IP/SW1/031/036/1/1 and
IP/SW1/035/036/1/1 at concentrations which were greater than
the CRQL but less than the action level. The results for
this compound required gqualification as undetected at the
concentration originally reported (i.e., 610 B --> €10 U and
750 B --> 750 U, respectively).

2.5.3 Pesticides/PCBs

The Pesticide/PCB laboratory method blanks did not contain
any of the analytes from the Target Compound List (TCL).

2.6 Surrodgate Recoveries

The surrogate recoveries from the Volatile, Semi-volatile
and Pesticide/PCB analyses of these samples were within the
Contract Required Recovery ranges specified in the Statement
of Work and the Quality Assurance Project Plan.

2.7 Matrix Spike/Matrix Spike Duplicate

Three primary ' samples (IP/SW1/06L/018/1/2,
IP/SW1/001/036/1/2, and IP/SW1/039/018/1/1) were used for
Matrix Spike/Matrix Spike Duplicate (MS/MSD}) analysis.
Sample IP/SW1/001/036/1/2 was not designated for MS/MSD
analysis by the sampler. It was determined by the
Laboratory that medium level MS/MSD analysis was necessary
for the Semi-volatile and Pesticide/PCB fractions.
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The Matrix Spike (MS) and Matrix Spike Duplicate (MSD)
recoveries from the Volatile, Semi-volatile and
Pesticide/PCB analyses of spiked aliquots of sample
IP/SW1/06M/023/1/2 were within the Contract Required
Recovery ranges specified in the Statement of Work and the
Quality Assurance Project Plan. It should be noted that the
sampler did not collect a primary sample for this sample
point. The Laboratory took an aliquot of sample from the
jars designated for MS/MSD use and analyzed that as the
unspiked sample.

Sample IP/SW1/001/036/1/2 required Medium Level extraction
and analysis of the Semi-volatile and Pesticide/PCB
fractions. Conseguently, the Laboratory used this sample for
QC purposes. The Matrix Spike (MS) and Matrix Spike
Duplicate (MSD) recoveries from the Semi-volatile and
Pesticide/PCB analyses of spiked aliquots of this sample
were within the Contract Required Recovery ranges specified
in the Statement of Work and the Quality Assurance Project
Plan. -

The Matrix Spike (MS) and Matrix Spike Duplicate (MSD)
recoveries from the Volatile analysis of spiked aliquots of
sample IP/SW1/039/018/1/1 were within the Contract Required
Recovery ranges specified in the Statement of Work and the
Quality Assurance Project Plan.

The MS/MSD recoveries of 4-Nitrophenol and gamma-BHC
(Lindane) for IP/SW1/039/018/1/1 were greater than the
Contract Required Recovery range (CRR) specified on the Form
III for the analysis of the Semi-volatile and Pesticide/PCB
Matrix Spike/Matrix Spike Duplicate (MS/MSD}. The non-
detected results for these compounds in the unspiked sample
did not require qualification.

The Percent Relative Standard Deviations (%RSD) of Acetone
and Methylene Chloride were greater than 75% for the Matrix
Spike (MS), the Matrix Spike Duplicate (MSD) and the
unspiked sample. The positive results for Acetone in the
unspiked sample IP/SW1/039/018/1/1, the Matrix Spike and the
Matrix Spike Duplicate reguired qualification as estimated
values. The positive results for Methylene Chloride in the
Matrix Spike and Matrix Spike Duplicate required
qualification as estimated values.

2.8 Field Duplicates

Two (2) field duplicate samples IP/SW1/06L/018/1/D and
IP/SW1/011/006/1/D were collected and analyzed with this set
of samples. Region I guidelines specify that the Relative
Percent Difference (RPD) for each compound detected in soil
must be less than 50%.
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The Relative Percent Differences (%RPD) of Toluene,
Chlorobenzene and Acetone were greater than 50% for the
Volatile analysis of the Field Duplicate samples
IP/SW1/061/018/1/2 and IP/SW1/061L/018/1/D. The positive
results for these compounds in these samples required
qualification as estimated values. ‘

The Relative Percent Differences (%RPD) of Fluoranthene,
Indeno(l,2,3-¢cd)Pyrene, Phenanthrene, Benzo(g,h,i)Perylene,
Anthracene, Acenaphthylene and Dibenz(a,h)Anthracene were
greater than 50% for the Semi-volatile analysis of the Field
Duplicate samples IP/SW1/06L/018/1/2 and IP/SW1/061,/018/1/D.
The positive results for these compounds in these samples
required qualification as estimated values. The non-
detected result for Acenaphthylene in sample
IP/SW1/06L/018/1/2 regquired qualification as an estimated
guantitation limit.

The Relative Percent Difference {%¥RPD) of
Benzo(b) flucranthene was greater than 50% for the Senmi-
volatile analysis of the Field Duplicate samples
IP/SW1/011/006/1/1 and IP/SW1/011/006/1/D. The positive
results for this compound in these samples reguired
qualification as estimated values.

The Relative Percent Differences (%RPD) of Naphthalene,
Pentachlorophenol, Phenanthrene, Fluoranthene, Pyrene,
Benzo(a)Anthracene, Chrysene and Benzo(a)Pyrene were greater
than 50% for the Semi-volatile analysis of the Field
Duplicate samples IP/SW1/011/006/1/1 and IP/SW1/011/006/1/D.
The positive results for these compounds in sample
IP/SW1/011/006/1/D required (qualification as estimated
values. The non-detected results for these compounds in
sample IP/SW1/011/006/1/1 regquired qualification as
estimated quantitation limits.

The Relative Percent Difference (%RPD) of 4,4’-DDE was
greater than 50% for the Pesticide/PCB analysis of the Field
Duplicate samples IP/SW1/011/006/1/1 and IP/SW1/011/006/1/D.
The positive result for this compound in sample
IP/5W1/011/006/1/D required qualification as an estimated
value. The non-detected result for this compound in sample
IP/SW1/011/006/1/1 required gualification as an estimated
guantitation limit.

2.9 Internal Standard Performance

Internal Standard Performance criteria were met for the
Volatile and Semi-volatile analyses for all of the samples.
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ide st ent ce

The retention time of Endosulfan I fell outside the
retention time window of 23.78 - 23.88 minutes in the INDA
standard analyzed on July 17, 1990 at 10:20 on the
confirmation column (RTX=-5). Examination of the
chromatograms for sample IP/SW1/042/006/1/1 did not reveal
the presence of this compound within the expanded window
surrounding the expected retention time of the peak in
question. The non-detected result for this compound in this
sample did not require qualification.

2.11 Compound Identifjcation

The USEPA Statement of Work and the Region I guidelines
specify that certain criteria must be satisfied in order to
positively identify a peak as a Target Compound. For the
identification of Volatile and Semi-volatile target
compounds, the criteria are:

1) the target compound peak in the sample chromatogram
must elute within +0.06 Relative Retention Time (RRT)
units of the RRT of that compound in the daily
calibration standard; and

2) the mass spectrum of the compound in the sample must
correlate with the mass spectrum of that compound in a
current laboratory-generated standard such that:

o} all ions present in the standard mass spectrum at
a relative intensity greater than 10% must be
present in the sample spectrum;

o the relative intensities of these ions must agree
within +20% between the standard and sample
spectra; and

o ions greater than 10% in the sample spectrum but
not present in the standard spectrum must be
explained.

If all of the above criteria could not be satisfied,
but in the technical judgement of the mass spectral
interpretation specialist the identification of the
compound is correct, the Laboratory is instructed to
report the compound.
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The identification of Volatile and Semi-volatile target
compounds had been checked for all samples. Where there
were questions concerning the identification of compounds
because one or more criteria did not appear to be satisfied,
the data validator contacted the Laboratory. The compounds
in question were checked by a Senior GC/MS analyst and/or a
QC Chemist. In most cases, the compound identification was
verified. 1In a few cases, it was determined that a compound
had been identified incorrectly:; conseguently, the
Laboratory submitted corrected results for the sample.

The USEPA Statement of Work and the Region I guidelines
specify that certain criteria must be satisfied in order to
positively identify a peak as a Target Compound. For the
identification of Pesticide and PCB target compounds, the
criteria are:

¢

1) positive presence of a TCL must be confirmed by
analysis on a dissimilar chromatographic column;

2) the. retention times of reported compounds must fall
"within the calculated retention time windows for both
of the chromatographic columns;

3) the retention times and relative peak height ratios of
major component peaks for the multi-response pesticides
and PCBs in the sample must be compared to those in the
calibration standard; and

4) confirmation by GC/MS must be performed if the
concentration of an individual pesticide was present in
the final sample extract in excess of 10 nanograms per
microliter (ng/ul).

The identification of Pesticide and PCB target compounds had
been checked for all samples. Where there were questions
concerning the identification of compounds because one or
more criteria did not appear to be satisfied, the data
validator contacted the Laboratory. The compounds in
question were checked by a Senior GC analyst and/or a QC
Chenmist. In most cases, the compound identification was
verified. In a few cases, it was determined that a compound
had been identified incorrectly: consequently, the
Laboratory submitted corrected results for the sample.

2.12 Compound Quantitation

It is standard practice by the Laboratory to not report
target compounds at concentrations less than 10% of the

CRQL.
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Sample IP/S5W1/001/036/1/2 was analyzed at a 1:100 dilution
for Volatile Organic Target Compounds due to the nature of
the sample matrix. The Semi-volatile and Pesticide/PCB
fractions were extracted and analyzed according to the
procedures described for Medium Level analysis in the 2/88
Statement of Work.

Bis(2-Ethylhexyl) Phthalate was reported from the dilution
analysis of the Senmi-volatile extracts for samples

IP/SW1/06L/018/1/2, IP/SW1/06L/018/1/D and
IP/SW1/001/036/1/2. The concentration of this compound in
the undiluted extracts exceeded the instrument

linear/calibration range; the positive results for this
compound in the undiluted samples required qualification as
estimated values.

Toluene was reported from the Volatile dilution analysis for
sample IP/SW1,/039/018/1/1. The concentration of this
compound in the undiluted sample exceeded the instrument
linear/calibration range; the positive result for this
compound in the undiluted sample required qualification as
an estimated value.

The Pesticide/PCB extracts for samples IP/SW1/06L/018/1/2,

Ip/SW1/06L/018/1/D, IP/SW1/028/036/1/1 and
IP/SW1/038/036/1/1 were analyzed diluted due to matrix
interference. Sample results were reported from the

analysis of the diluted extracts.
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3.0 TNORGANIC DATA

The data was evaluated based upon the following parameters:

* data completeness
holding times
calibration verification
blanks
ICP interference check sample
matrix spike recoveries
laboratory and field duplicates

* laboratory contreol sample

furnace atomic absorption results
* serial dilution results

detection limit results
* sample results.

* -« All criteria were met for this parameter.

3 ta Completeness

The Laboratory produced twelve reports containing data from
this task. It should be noted that while each data package
was complete and contained all necessary information to
perform data wvalidation, the format of the data packages
deviated somewhat (with regard to package order) from the
format specified by the appropriate SOW.

. Holding Times

All samples with the exception of IP/SW1/06L/018/1/2,
1P/SW1/06L/018/1/D, IP/SW1/17M/027/1/2, IP/SW1/06M/023/1/2,
IP/SW1/001/036/1/2 and the equipment blank
IP/SW1/EB30/000/2/2 were prepared and analyzed for Arsenic,
Thallium, Selenium, Lead, Mercury and ICP metals within the
required holding time.

Samples IP/SW1/17M/027/1/2, IP/SW1/06L/018/1/2,
IP/SW1/06L/018/1/D and IP/SW1/06M/023/1/2 were analyzed past
the required holding time for Mercury. The positive results
for Mercury in these samples required gqualification as
estimated values.

Sample IP/SW1/001/036/1/2 and the equipment blank
IP/SW1/EB30/000/2/2 were analyzed past the required holding
time for Mercury. The non-detected results (those below the
Instrument Detection Limit (IDL)) for Mercury in these
samples required gqualification as estimated detection
limits.

Boreholes 1, 6 and 17 were resampled and submitted to the
Laboratory for Mercury analysis. These samples were
analyzed past the required holding time; the positive
results required qualification as estimated values.
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3.3 Calibratijon Verification

The CRDL standard for ICP metals must be analyzed to ensure
linearity at the Instrument Detection Limit (IDL) as
described on page E~-6 of the Inorganic Statement of Work
(7/87 SOW). If the CRDL standard is not analyzed for an
analyte, positive results less than or equal to two times
the Contract Required Detection Limit (2xCRDL) and non-
detected results require gqualification as estimated values
and detection limits. An additional criterion for Lead (as
well as Selenium, Arsenic and Thallium) is that sample
concentrations reported from analysis by ICP must be at
least five times the IDL as determined by ICP for that
analyte. If the sample contains one of these analytes at a
concentration which is less than five times the IDL, then
the positive results require gqualification as estimated
values and the non-detected results require qualification as
unusable values. In this case, the samples are to be
analyzed by Graphite Furnace Atomic Absorption Spectroscopy
(GFAA) .

The positive results for Lead in samples IP/SW1/17M/027/1/2,
1P/SW1/001/036/1/2, IP/SW1/21R/027/1/2, 1IP/SW1/054/036/1/1
and IP/SW1/049/036/1/1 were less than five times the IDL and
therefore, required gqualification as estimated values. The
non-detected results for Lead in samples IP/SW1/05%9/036/1/1,
IP/SW1/057/006/1/1 and IP/S5W1/038/036/1/1 required
gqualification as unusable values. ‘These samples are being
reanalyzed by GFAA and the results will be provided in a
supplemnental report.

The recoveries of Antimony, Cadmium and Zinc in one of the
CRDL standards for ICP metals were not within +20%. The
positive results less than three times the Contract Required

Detection Limit (3xCRDL) for Cadmium in samples
IP/SW1/06L/018/1/2 and 1P/SW1/06L/018/1/D required
qualification as estimated values. The non-detected results
for Cadmium in sanples IP/SW1/17M/027/1/2,
IP/SW1/21R/027/1/2 and the equipment blank

IP/SW1/EB30/000/2/2 required gqualification as estimated
detection limits. The non-detected result for Antimony in
samples IP/SW1/06L/018/1/2, 1P/SW1/06L/018/1/D,
IP/SW1/17M/027/1/2, IP/SW1/21R/027/1/2 and the equipment
blank IP/SW1/EB30/000/2/2 required qualification as
estimated detection limits. The positive results greater
than three times the CRDL for Zinc in the samples did not
require gqualification. The positive result less than three
times the cContract Required Detection Limit (3xCRDL) for
Zinc in the equipment blank IP/SW1/EB30/000/2/2 required
qualification as an estimated value.
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The recoveries of Cobalt, Nickel, Manganese and Zinc in one
of the CRDL standards for ICP metals were not within +20%.
The non-detected results for Cobalt and Nickel in sample
IP/SW1/001/036/1/2 required qualification ,as estimated
detection limits. The positive results gred%er than three
times the CRDL for Manganese and Zinc in this sample did not
require gqualification.

The recoveries of Nickel and 2Zinc in one of the CRDL
standards for ICP metals were not within +20%. The non-
detected result for Nickel in sample IP/SW1/06M/023/1/2
required qualification as an estimated detection 1limit.
The positive result greater than three times the CRDL for
Zinc in this sample did not require qualification.

The recoveries of Silver and Nickel in one of the CRDL
standards for ICP metals were not within +20%. The positive
results less than three +times the Contract Required
Detection Limit (3%CRDL) for Silver in samples
IP/SW1/059/036/1/1, IP/SW1/054/036/1/1, IP/SW1/011/006/1/1,
IP/SW1/011/006/1/D, and IP/SW1/008/012/1/1 required
gualification as estimated values. The non-detected results

for Silver in samples IP/SW1/057/006/1/1,
IP/SW1/049/036/1/1, IP/SW1/028/036/1/1 and
IP/SW1/038/036/1/1 required gqualification as estimated
detection limits. The positive results less than three

times the Contract Required Detection Limit (3xCRDL) for
Nickel in samples 1IP/SW1l/028/036/1/1, IP/SW1/038/036/1/1,

IP/SW1/011/006/1/1 and IP/SW1/011/006/1/D required
qualification as estimated values. The non-detected results
for Nickel in samples IP/SW1/059/036/1/1,

IP/SW1/057/006/1/1, 1P/SW1/054/036/1/1, 1IP/SW1/049/036/1/1
and IP/SW1/008/012/1/1 required qualification as estimated
detection limits.

The recovery of Chromium in one of the CRDL standards for
ICP metals was not within #20%. The positive results less
than three times the Contract Required Detection Limit
(3xCRDL) for Chromium in samples IP/SW1/027/036/1/2 and
IP/SW1/035/036/1/1 required <qualification as estimated
values. The positive results greater than three times the
CRDL for Chromium in samples IP/SW1/031/036/1/1,
IP/SW1/039/018/1/1, and IP/SW1/042/006/1/1 did not require
qualification.

The percent recovery (%R) of Antimony in the analysis of the
ICV standard from June 22, 19950 was outside of the
acceptance window of 90%-110% but within the expanded window
of 75%-125%. The non-detected result (less than the IDL)
for this analyte in sample IP/SW1/06M/023/1/2 did not
require qualification.
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In evaluating the contaminants in the laboratory preparation
blanks (PB), the Initial cCalibration Blanks (ICB), and the
Continuing Calibration Blanks (CCB), the data validator
determined the appropriate action levels from the associated
blank having the highest level of contamination and applied
these action levels to all of the associated samples within
the analytical sequence. 1In evaluating the contaminants in
the eguipment (field) blanks, the data validator applied the
results from the blank using the split-spoon sampler
(IP/SW1/EB30/2/2) to those samples collected with that
sampling instrument (sample point locations 1, 6 and 17).
The data validator applied the results from the equipment
blank using the hand auger (IP/SW1/EB48/000/2/1} to those
samples collected with that sampling instrument (sample
point locations 8, 11, 21, 27, 28, 31, 35, 38, 39, 42, 49,
54, 57 and 59). When the same contaminant was present in
the equipment blank as in the preparation and/or analysis
blanks, the highest 1level of contamination was used to
determine the action level.

Please note that sample weights, volumes, dilution factors,
units and percent solids have been taken into consideration
when applying the appropriate blank action levels to the
samples.

various contaminants were determined to be present in the
blanks analyzed with the equipment blank
IP/SW1/EB30/000/2/2. The positive results for Aluminum,
Barium, Calcium, Copper, Lead, Magnesium and Zinc in the
eguipment blank were 1less than the action levels.
Consequently, these positive results required qualification
as undetected at the concentrations originally reported.
The positive result for Manganese in the equipment blank was
greater than the action 1level and did not require
gualification. Cobalt and Vanadium were detected in the
lakoratory blanks at negative absorbances thereby causing
sample results which may have been negatively influenced.
Non-detected results for Cobalt and Vanadium in the
equipment blank required gqualification as estimated
detection limits.

Various contaminants were determined to be present in the
blanks analyzed with samples IpP/SW1/001/036/1/2,
IP/SW1/06M/023/1/2, IP/SWi/17M/027/1/2, 1IP/SW1/06L/018/1/2
and IP/SW1/06L/018/1/D. The positive and non-detected
results for Aluminum, Arsenic, Chromium, Iron, Manganese ,
Beryllium, Barium, Calcium, Copper, Magnesium and 2inc in
these samples were not affected by the concentrations in the
blanks. Consequently, these positive and non-detected
results did not require qualification. Cobalt and Vanadium
were detected in the laboratory blanks at negative
absorbances thereby causing sample results which may have
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been negatively influenced. Cobalt was detected in samples

IP/SW1/17M/027/1/2, 1P/SW1/061L/018/1/2 and
IP/SW1/06L/018/1/D at concentrations which were less than
the respective action level. These positive results

required qualification as estimated values Cobalt was not
detected in sample IP/SW1/001/036/1/2; this non~detected
result required qualification as an estimated detection
limit. Vanadium was detected in samples IP/SW1/001/036/1/2,
IP/SW1/17M/027/1/2, IP/SW1/061/018/1/2 and
IP/SW1/06L/018/1/D at concentrations which were greater than
the respective action level. These positive results did not
require qualification.

Various contaminants were determined to be present in the
blanks analyzed with sample IP/SW1/21R/027/1/2. The
positive results for Aluminum, Iron, Calcium, Copper and
Magnesium in this sample were not affected by the
concentrations in the blanks. and did not require
gualification. Cobalt and Vanadium were detected in the
laboratory blanks at negative absorbances thereby causing
sample results which may have been negatively influenced.
The non-detected result for Cobalt in this sample regquired
qualification as an estimated detection limit. Vanadium was
detected in this sample at a concentration which was greater
than the respective action level. This positive result did
not require qualification.

Various contaminants were determined to be present in the
blanks analyzed with the equipment blank
IP/SW1/EB48/000/2/1. The positive results for CcCalcium,
Silver, and Manganese in the equipment blank were less than
the action levels. Consequently, these positive results
required qualification as undetected at the concentrations
originally reported.

Various contaminants were determined to be present in the
blanks analyzed with samples IP/SW1/059/036/1/1,
IP/SW1/057/006/1/1, IP/SW1/049/036/1/1, IP/SW1/054/036/1/1,
IP/SW1/011/006/1/1, IP/SW1/011/006/1/D, IP/SW1/008/012/1/1,
IP/SW1/028/036/1/1 and IP/SW1/038/036/1/1. Potassium was
detected in the laboratory blanks at negative absorbances
thereby causing sample results which may have been
negatively influenced. The non-detected results for
Potassium in all of the samples except IP/SW1/028/036/1/1
required qualification as estimated detection limits. The
positive result for Potassium in sample IP/SW1/028/036/1/1
required gqualification as an estimated value, Aluminum,
Iron, Calcium, Manganese, Barium, Beryllium, Copper, Silver
and Zinc were detected in the blanks analyzed with these
samples. The concentrations of Beryllium in all of the
samples except IP/SW1/054/036/1/1, <Copper in samples
IP/SW1/049/036/1/1, IP/SW1/054/036/1/1 and
IP/SW1/038/036/1/1, Silver in all of the samples except
IP/SW1/057/006/1/1 and IP/SW1/049/036/1/1 and Zinc in
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samples IP/SW1/054,/036/1/1 and IP/SW1,/038/036/1/1 were less

than the respective action levels. Consequently these
positive results were qualified as undetected at the
concentrations originally reported. The positive results

greater than the action levels for Aluminum, Iron, Calcium,
Manganese and Barium in all of these samples were not
affected by the concentrations in the blanks. The positive
results greater than the action levels for Beryllium in
sample IP/SW1/054/036/1/1, Copper in samples
IP/SW1/059/036/1/1, IP/SW1/011/006/1/1, IP/SW1/011/006/1/D,
IP/5W1/008/012/1/1 and IP/SW1/028/036/1/1 and Zinc in all
samples except IP/SW1/054/036/1/1 and IP/SW1,/038/036/1/1
were not affected by the concentrations in the blanks. The
non-detected results for Copper in sample IP/SW1/057/006/1/1

and Silver in samples IP/SW1/057/006/1/1 and
IP/SW1/049/036/1/1 were not affected by the concentrations
in the blanks. Consequently, these positive and non-

detected results did not require qualification.

Various contaminants were determined to be present in the
blanks analyzed with samples IP/SW1/031/036/1/1,
IP/SW1/035/036/1/1, IP/SW1/039/018/1/1, IP/SW1/027/036/1/2
and IP/SW1/042/006/1/1. Beryllium, Selenium, Silver, Iron,
Mercury, Barium, Calcium, Manganese, Magnhesium, Vanadium and
Zinc were detected in the blanks analyzed with these
samples. The positive results greater than the action
levels for Iron, Barium, Calcium and Manganese in all of the
samples were not affected by the concentrations in the
blanks. The positive values greater than the action levels
for Zinc in samples IP/SW1/039/018/1/1, IP/SW1/031/036/1/1
and IP/SW1/042/006/1/1, Magnesium in all the samples except
IP/SW1/035/036/1/1 and Vanadium in sample IP/SW1/031/036/1/1
were not affected by the concentrations in the blanks. The
non-detected results of Mercury in all the samples were not
affected by the concentrations in the blanks. The non-
detected results of Beryllium in samples IP/SW1/035/036/1/1,
IP/SW1/027/036/1/2 and 1IP/SW1/042/006/1/1, Selenium in
samples IP/SW1/035/036/1/1, IP/SW1/031/036/1/1 and
IP/SW1/027/036/1/2, and Silver in all the samples except
IP/SW1/031/036/1/1 were not affected by the concentrations
in the blanks. Consequently, these positive and non-
detected results did not require qualification. The
positive values less than the action levels for Vanadium in
all the samples except IP/SW1/031/036/1/1, Magnesium in

sample IP/SW1/035/036/1/1, Silver in sample
IP/SW1/031/036/1/1, Selenium in samples IP/SW1/039/018/1/1
and IP/SW1/042/006/1/1, Beryllium in samples

IP/SW1/039/018/1/1 and 1IP/SW1/031/036/1/1 and 2Zinc in
samples IP/SW1/035/036/1/1 and IP/SW1/027/036/1/2 were less
than the respective action levels. Consequently, these
positive results were qualified as wundetected at the
concentrations originally reported.
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3.5 JICP Interference Check Sample

The concentrations of Calcium in samples IP/SW1/011/006/1/1
and IP/SW1/011/006/1/D were dgreater than 50% of the
respective levels in the Interference Check Samples. These
Calcium concentrations produced a suspected interference
with Magnesiumn. Consequently, the positive results for
Magnesium in these samples required qualification as
estimated values.

The concentrations of Chromium in samples
IP/SW1/011/006/1/1, IP/SW1/011/006/1/D and
IP/SW1/008/012/1/1 were greater than 50% of the respective
levels in the Interference Check Samples. These Chromium
concentrations produced a suspected interference with
Antimony. The positive results for Antimony in these
samples required qualification as unusable values because
they were less than the estimated interference produced from
the Chromium concentration present in the sample.

3.6 Matrix Spike Recoveries

Two primary samples (IP/SW1/06M/023/1/2 and
IP/SW1/039/018/1/1) were used for Matrix Spike/Matrix Spike
Duplicate (MS/MSD) analysis. There were several analytes

which did not meet the Contract Required Recovery criteria
as specified in the Statement of Work and the Quality
Assurance Project Plan. The actions resulting from the
assessment of the MS/MSD data apply to all of the samples
for this task.

The Matrix Spike (MS) and the Matrix Spike Duplicate (MSD)
recoveries of Mercury were greater than 125%. The non-
detected results for this analyte in the samples did not
require qualification. The positive results for this
analyte in the samples require qualification as estimated
values.

The Matrix Spike (MS) and the Matrix Spike Duplicate (MSD)
recoveries of Silver, 2Zinc, Selenium and Arsenic were less
than 75% but greater than 30%. The non-detected results for
these analytes in the samples required gqualification as
estimated detection limits. The positive results for these
analytes in the samples required qualification as estimated
values.

The Matrix Spike (MS) and the Matrix Spike Duplicate (MSD)
recoveries of Lead, Chromium, Copper and Manganese were less
than 30%. The non-detected results for these analytes in
the samples required gualification as unusable values. The
positive results for these analytes in the samples required
qualification as estimated values.
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Sample point locations 1, 6 and 17 were resampled for
Mercury on July 17, 1990. Additional sample was collected
from sample point location 6 and designated for use as the
Matrix Spike (MS) and Matrix Spike Duplicate (MSD). Though
the lLaboratory performed the Matrix Spike analysis on this
sample, a Matrix Spike Duplicate was not performed.
Instead, the Laboratory performed a Laboratory Duplicate
analysis of this sample as specified in the Inorganic
Statement of Work (dated 7/87).

.7 abora nd Fiji ! 8

Two primary samples (IP/SW1/06M/023/1/2 and
IP/SW1/039/018/1/1) were used for Laboratory Duplicate
Sample analysis. There were two analytes which did not meet
the Relative Percent Difference (%RPD) criterion as
specified in the Region I Guidelines. The actions resulting
from the assessment of the Laboratory Duplicate data apply
to all of the samples for this task.

The +35% RPD criterion was not achieved for Chromium and
Lead for sample IP/SW1/06M/023/1/2. These analytes were
present in the sample at concentrations greater than five

times the CRDL (5xCRDL}). All positive results for these
analytes greater than the IDL in the samples reguired
qualification as estimated values, It should be noted

however, that these two analytes were observed toc have less
than 230% recovery in the MS/MSD analysis. The data
validator gave priority to the actions resulting from the
MS/MSD assessment rather than the actions resulting from the
Laboratory Duplicate assessment because the MS/MSD actions
were stricter.

Two primary samples (IP/SW1/06L/018/1/2 and
IP/SW1/011/006/1/1) were collected in duplicate to be used
as Field Duplicate samples. There was one analyte which did
not meet the Relative Percent Difference (%RPD) criterion as
specified in the Region I Guidelines. The actions resulting
from the assessment of the Field Duplicate data apply to all
of the samples for this task.

The #50% RPD criterion was not achieved for Mercury for
sample IP/SW1/06L/018/1/2. This analyte was present in the
primary sample at a concentration greater than 5x the CRDL.
All positive results for this analyte greater than the IDL
in the samples required qualification as estimated values.
It should be noted that this analyte was observed to have
greater than 125% recovery in the MS/MSD analysis. The
actions resulting from the assessment of the MS5/MSD data
were the same actions resulting from the Field Duplicate
assessment.
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3.8 Laboratory Control Sample

The solid Laboratory Control Sample (LCS) was prepared and
analyzed for the target analytes in each batch of samples.
The recovery of each analyte was within the EPA control
limits for the solid Laboratory Control Sample.

3.9 Furnace Atomic Absorption Results

Arsenic analysis by Graphite Furnace Atomic Absorption
(GFAA) was performed for sample IP/SW1/EB30/000/2/2. The
post digestion spike recovery did not meet the 85%-115%
criteria. The positive result for this analyte required
qualification as an estimated value.

Samples IP/SW1/061/018/1/2 and IP/SW1/06L/018/1/D were
analyzed for Arsenic by the Method of Standard Addition.
The correlation coefficients were less than 0.995 for these
samples. The positive results for this analyte in these
samples reguired qualification as estimated values.

Sample IP/SW1/06M/023/1/2 was analyzed for Selenium by the
Method of Standard Addition. The correlation coefficient
was less than 0.995 for this sample. The positive result
for this analyte in this sample required qualification as an
estimated wvalue.

Selenium analysis by Graphite Furnace Atomic Absorption
(GFAA) was performed for samples IF/SW1/059/036/1/1,
IP/SW1/057/006/1/1, IP/SW1/049/036/1/1 and
IP/SW1/038/036/1/1. The post digestion spike recoveries did
not meet the 85%-115% criteria. The non-detected results
for this analyte required qualification as estimated
detection limits.

Thallium analysis by Graphite Furnace Atomic Absorption
(GFAR) was performed for samples IP/SW1/059/036/1/1,
1P/SW1/057/006/1/1, IP/SW1/04%/036/1/1, IP/SW1/054/036/1/1,

IP/SW1/039/018/1/1, IP/SW1/042/006/1/1 and
IP/SW1/038/036/1/1. The post digestion spike recoveries did
not meet the 85%-115% criteria. The non-detected results

for this analyte required gqualification as estimated
detection limits.

Selenium analysis by Graphite Furnace Atomic Absorption
(GFAA) was performed for samples IP/SW1/039/018/1/1 and
IP/SW1/042/006/1/1. The post digestion spike recoveries did
not meet the 85%-115% criteria. The positive results for
this analyte regquired qualification as estimated values.
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Thallium analysis by Graphite Furnace Atomic Absorption
(GFAA) was performed for samples IP/SW1/008/012/1/1,
IP/SW1/011/006/1/1 and IP/SW1/011/006/1/D. The post
digestion spike recoveries did not meet the 85%-115%
criteria. The positive results for this analyte reqguired
gualification as estimated values. '

Selenium analysis by Graphite Furnace Atomic Absorption
(GFAA) was performed for sample IP/SW1/EB48,/000/2/1. The
post digestion spike recovery did not meet the 85%-115%
criteria. The non-detected result for this analyte required
qualification as an estimated detection limit.

(4] eria (o} 1ts

Serial dilutions were performed on samples which had a
minimum of one ICP analyte with a concentration greater than
50 times the Instrument Detection Limit (IDL). In all
cases, the results from the dilution analysis were within
15% of the results from the undiluted analysis.

3.11 Detection Limit Results

Sample results for ILead by ICP analysis were not at least
five times the Instrument Detection Limit for all samples,
Consequently, the Lead results which were reported for some
of the samples required qualification. The qualification
for these samples was described earlier in this narrative in
the Calibration Verification section (Section 3.3}.

.12 Sam es

All sample results were within the 1inear range for ICP
analysis and within the calibration range for Graphite
Furnace Atomic Absorption analysis and Mercury analysis.
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TABLE G-1
Sample Point Identification Numbers

The Sample Point Identification Number is designated as
described for the example give below.

IP/SW1/001/036/1/2/2

The first two characters (IP) indicate the Industri-Plex
Site;

The third through fifth characters (SWl) indicate the
Pre-Design Investigation (PDI) task number;

The sixth through eight characters (00l1) indicate the sample
location number within that task (EB = egquipment rinsate
blank):

The ninth through eleventh characters {036) indicate the
depth of the bottom of the sample interval in inches below
ground surface, where applicable:

The twelfth character (1) indicates the matrix type
(1 = solid, 2 = liquid);

The thirteenth character (2) indicates the sampling round
number (D = Field Duplicate sample, M = Matrix Spike sample,
N = Matrix Spike Duplicate sample): and

The fourteenth character (2) indicates the analysis type
(2 = TCL Volatiles, 3 = TCL Semi-volatiles, 4 = TCL

Pesticide/PCBs, $ = TAL Metals).

When the suffix -DL has been appended to the end of a sample
point identification number, it indicates that the
Laboratory has performed a dilution analysis of the sample
and the data has been reported from that analysis.

Wwhen the suffix ~RE has been appended to the end of a sample
point identification number, it indicates that the
Laboratory has performed a re-analysis of a diluted or
undiluted sample and the data has been reported from the

re-analysis.
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CLP Sample Point Identifications for Task BW-1

TABLE G-2

The following sample points were collected using a split-

spoon sampler:
Golder ID

IP/SW1/17M/027/1/2
IP/SW1/EB30/000/2/2
IP/SW1/06L/018/1/2
IP/SW1/06L/018/1/D
IP/SW1/06M/023/1/2
IP/SW1/06M/023/1/M
IP/SW1/06M/023/1/N
IP/SW1/001/036/1/2

7720-0008-SA
7720-0013-5A
7720-0016-SA
7720-0017-SA
7720-0021-5A
7720-0021-8SD
7720-0021-MS
7752-0001-SA

Enseco-East ID

(Medium level MS/MSD analysis performed for Semi-
volatiles and Pesticide/PCBs for 7752-0001.

The following sample points were collected using a hand

auger:
Golder ID

IP/SW1/21R/027/1/2
TRIP BLANK
IP/SW1/059/036/1/1
TRIP BLANK
IP/SW1/057/006/1/1
IP/SW1/054/036/1/1
IP/SW1/049/036/1/1
IP/SW1/011/006/1/1
IP/SW1/011/006/1/D
IP/SW1/008/012/1/1
IP/SW1/031/036/1/1
IP/SW1/035/036/1/1
IP/SW1/039/018/1/1
IP/SW1/039/018/1/M
IP/SW1/039/018/1/N
IP/SW1/EB48/000/2/1
IP/SW1/027/036/1/2
TRIP BLANK
IP/SW1/028/036/1/1
IP/SW1/038/036/1/1
IP/SW1/042/006/1/1

Golder Associates

seco-Fast

7807-0001-SA
7807-0002-SA
7918=-0001-SA
7918-0002-SA
7936-0001-5SA
7953-0001-SA
7953-0002-SA
8002-0001-SA
8002-0002-5SA
8015-0001-SA
B037-0001-SA
8037-0002-8A
8082-0001-8A
8082-0001-MS
8082-0001-SD
8082-0002-SA
8082-0003-8A
8082-0004-SA
8109-0001-SA
8109-0002-5A
8§223-0001-SA
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CLP Bample Point Identifications for Task SW-1

TABLE G~2 (continued)

The following samples were recollected for Mercury analysis

on July 17, 1990:

Goldexr ID

IP/SW1/EB90/000/2/3
IP/SW1/001/036/1/3
IP/SW1/006/018/1/3
IP/SW1/006/018/1/D
IP/SW1/006/018/1/M
IP/SW1/006/018/1/N
IP/SW1/017/027/1/3

nseco~East ID

Golder Associates

8671-0001-SA
8671-0002-8A
8671-0003-5A
8671-0004-5A
8671-0003-MS5
8671-0003-SD
8671-0005-SA
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TABLE G-3

a alifiers
A - The data is acceptable (quantitative).

- The associated numerical wvalue was an estimated
quantity (qualitative).

R - Reject data due to quality control criteria. The data
were unusakle (compound may or may not be present).
Resampling and/or re-analysis was necessary for
verification.

U - The compound was analyzed for but was not detected.
The asscciated numerical value is the sample
quantitation limit.

UJ - The compound was analyzed for but was not detected.
The sample guantitation 1limit was an estimated

quantity.
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