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1.0 INTRODUCTION

On behalf of Chicago Pneumatic Tool Company (CP), CHA Consulting, Inc. (CHA) has prepared
this Groundwater Investigation Work Plan to delineate the current groundwater impacts from
chlorinated volatile organic compound (CVOC) contamination. The Chicago Pneumatic Tool
Company facility is located at 2200 Bleecker Street in the Town of Frankfort, Herkimer County,
New York (Site). See Figure 1 for the general vicinity of the Site. CVOC contamination is currently
managed with northern and southern groundwater collection trenches that gravity feed two
pumping manholes. The pumping manholes transmit groundwater to the low-profile air stripper
located in the southeast corner of the building for treatment and discharge. See Figure 2 for the
facility layout of the groundwater collection and treatment system.

Generally, the purpose of the groundwater collection and treatment system is to prevent off-site
migration of contaminated shallow groundwater. The air stripper system was initially installed in
1995 as an interim remedial measure (IRM) and the collection trenches were improved in 1999
during the remedial action. Due to the age of the system, many components have degraded in
performance and the system is intermittently not functioning as intended. Troubleshooting and
repairs or replacement to pumps, floats, and electrical components within the two pumping
manholes and the groundwater treatment building have lengthened the life of the system, but
repairs have been less successful over the last several years at maintaining appropriate function.
The purpose of the Groundwater Investigation Work Plan is to determine the current extent of
groundwater contamination for the evaluation of alternatives to the pump and treat system
currently in operation.

The Site is currently classified as a Class 4 Inactive Hazardous Waste Disposal Facility regulated
under the New York State Department of Environmental Conservation (NYSDEC) as Site Number
622003. Under the direction of NYSDEC, eight areas of concern (AOCs) were investigated,
delineated, and remediated during the 1990s and early 2000s. A brief history of the Site is detailed
in Section 2 including all AOCs, but particular attention is given to the impacts to groundwater
and the AOCs that initiated the need for the air stripper installed as an IRM.

1.1 SITEHYDROGEOLOGY

Two distinct hydrogeologic units are present at the Site and consist of unconsolidated overburden
materials and weathered shale bedrock. The two units are separated by a till unit that was not

Chicago Pneumatic Tool Company Groundwater Investigation Work Plan
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observed to be water bearing and appeared to act as a semi-confining unit limiting the vertical
migration of groundwater between the two water bearing units.

The Supplemental Remedial Investigation Report/Feasibility Study, which was prepared by
Blasland, Bouck & Lee, Inc (BBL) and finalized in December 1995, and the Record of Decision
(ROD) dated March 1996, indicate that the Site is located on the south side of the Mohawk Valley
and subsurface geology is generally characterized by unconsolidated overburden, till, and black
weathered shale bedrock of the Upper Ordivician period. The unconsolidated overburden is
approximately three feet deep in the southern portion of the site and 11.5 feet deep in the northern
portion and underlain by a till unit present across the site and ranging in thickness from 11.5 to 24
feet. Portions of the overburden material had been reworked to varying depths and is classified as
fill material. Additionally, the aforementioned foundry sand landfill located to the west of the
building was covered with approximately one foot of asphalt but the foundry sand extends to a
depth of approximately six feet below ground surface.

The effects of glaciation are evident in the Mohawk Valley in the formation of lodgement till, a
cohesive material typically classified as boulder clays that were deposited directly from the moving
ice beneath the moving glacier. Additionally, the Mohawk Valley was a meltwater channel during
deglaciation and glaciofluvial sands and gravels or glaciolacustrine silts and clays were deposited.
Groundwater flow in the overburden is generally from the south to the north-northeast at a
measured velocity of 1.1 feet per day.

Black weathered bedrock underlying the till unit is gently sloped to the northeast toward the
Mohawk Valley floor and the Mohawk River and measured groundwater velocity was 0.6 feet per
day.

1.2 PROJECT TEAM

This groundwater investigation will require the expressed approval and cooperation from all
parties involved. It is our understanding that the Site has agreements in place with both, additional
responsible parties and the property owner/manager. Prior to mobilization, notification of this
work will be provided to and required from all parties.

Chicago Pneumatic Tool Company Groundwater Investigation Work Plan
CHA Project No. 073631.000 Page 2



CHA-—

Table 1. Project Team

NEE Contact Information

Brianna Scharf
NYSDEC
Project Manager

(518) 402-5987
Brianna.scharf@dec.ny.qov

Sarah Saucier, P.E.

(518) 402-9675

Project Manager

NYSDEC Sarah.Saucier@dec.ny.gov
Remedial Section C Chief ' Y4
Mark Sergott

mark.sergott@health.ny.gov
NYSDOH gou@ ¥-0
Melissa Doroski

melissa.doroski@health.ny.gov
NYSDOH
Jonathan Bone

(315) 436-0853 (Cell)
TRC

jbone@trccompanies.com

Virashnie Maharaj

CP North America

Chicago Pneumatic Tool Co.
Business Control

(803) 817-7000
Virashnie.maharaj@cp.com

Samantha Miller, P.E.
CHA Consulting, Inc.
Project Manager

(315) 257-7154 (office)
smiller@chasolutions.com

Karyn Ehmann
CHA Consulting, Inc.
Field Team Leader

(315) 257-7250 (office)
kehmann@chasolutions.com

Tim Daniluk
ERM
Consultant for Vontier

(315) 233-3043
Tim.daniluk@erm.com
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20 HISTORICAL REVIEW

2.1 DISPOSAL HISTORY AND EARLY REMEDIATION

CP began operations at the Site in 1948, during which time three unlined lagoons connected in
series and located on the south side of the Site were used to dispose of waste coolant oils from
plant operations. The first lagoon in series was occasionally skimmed to re-use the oil in the on-
site boiler or disposed of off-site. In 1978, CP received approval from the NYSDEC to empty,
excavate and backfill the waste oil lagoons. This work was conducted in 1979. The excavated
material was disposed of off-site and backfilled with imported fill material. A new clay-lined
lagoon was constructed at that time to collect Site runoff and skim residual oils.

From 1949 to 1979, CP operated a foundry sand landfill. Foundry sand contaminated with phenol
formaldehyde binder was disposed of to the west side of the facility. It was reported approximately
144 tons of foundry sand was disposed of yearly. Oil-stained soils, scrap metal, drums, and other
debris were disposed of in a landfill area to the south of the building. Additionally, a chip chute
area was operational until 1991 when it was dismantled. Metal chips from the manufacturing
process were stored along the south side of the manufacturing facility and transferred to vehicles
for off-site recycling. Spent cutting oil and solvents migrated from the chip chute area to the ground
and drainage ditch along the south side of the building.

2.2 PRELIMINARY INVESTIGATIONS AND ORDER ON CONSENT

Investigations began in 1985 with a NYSDEC Phase | Investigation conducted by RECRA
Research, Inc., and in 1986, an Environmental Protection Agency (EPA) inspection was conducted
by NUS Corporation. The disposal areas discussed in Section 1.1.3 were identified as part of these
efforts. From 1988 through 1991, BBL conducted several investigations that, in conjunction with
a file review and site visit, informed a Preliminary Site Assessment completed in 1990 by E.C.
Jordan Company under contract to the NYSDEC. At that time and based on the Preliminary Site
Assessment, the Site was classified as a Class 2 Inactive Hazardous Waste Disposal Site where a
Class 2 site is defined as a site where significant threat to public health or environment exists, and
action is required to address the threat.

One of the several assessments in the early 1990s included focus on an 8-inch diameter buried clay
pipe discharging to the northern drainage ditch parallel to Bleecker Street. Water sampled from

Chicago Pneumatic Tool Company Groundwater Investigation Work Plan
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the clay pipe was found to be impacted by cis-1,2-dichloroethene (DCE) and trichloroethene
(TCE). Impacted groundwater on the northeast side of the manufacturing facility was potentially
attributed to channelized groundwater flow through this existing clay pipe.

An Order on Consent (A6-0279-92-04) was entered between the NYSDEC and Chicago
Pneumatic Tool Company in October 1993. The Order on Consent was specifically for the
development of a Remedial Investigation Work Plan and Feasibility Study.

2.3 REMEDIAL INVESTIGATION

The initial remedial investigation (RI) was conducted between October 1993 and April 1994 with
supplemental Rl work conducted in 1995. The results of the RI are summarized in the Record of
Decision. Generally, eight AOCs were identified, as described below:

e Separation Ponds
o Soils within the former separation ponds contained lead, chromium, zinc, copper,
TCE, DCE, and vinyl chloride
o Groundwater samples contained vinyl chloride, DCE, TCE, and lead in the
bedrock monitoring wells and polychlorinated biphenyls (PCBs) in the
overburden wells.
e Skimmer Pond
o Sediments in the skimmer pond included contamination of PCBs, chromium, lead,
zinc, and copper.
o Downgradient groundwater sampling of overburden wells showed contamination
of DCE, lead, zinc, and chromium.
e Debris & Oily Waste Landfill
o Included contaminated soils containing lead, chromium, zinc, copper, vinyl
chloride, DCE, TCE, and PCBs.
o Overburden groundwater sample showed vinyl chloride, PCBs, lead, zinc,
chromium, and copper.
e Chip Chute Area and On-Site Drainage Ditches
o Included soil and sediment contamination including lead, chromium, zinc, copper,
TCE, DCE, vinyl chloride, and PCBs.
o Overburden groundwater samples contained TCE.
e Unnamed Creek
o Sediments contaminated with lead, chromium, zinc, copper, and PCBs
o Surface water contaminated with DCE, TCE, zinc, and copper
e Off-Site Drainage Ditch north of Bleecker Street
o Sediments contaminated with lead, copper, and PCBs
o Surface water contaminated with DCE, TCE, lead, zinc, and copper
e Storm Sewer System

Chicago Pneumatic Tool Company Groundwater Investigation Work Plan
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o Sediments from the storm sewer manholes contained site related contamination
including lead, zinc, chromium, copper, and PCBs.

o Stormwater sampled contained TCE, zinc, and copper.

e Shallow Groundwater Contamination and East Lot

o Soils contaminated with vinyl chloride, DCE, TCE, chromium, lead, zinc, copper,
and PCBs.

o Groundwater samples from test pits adjacent to MW-5 contaminated with vinyl
chloride, PCBs, lead, chromium, zinc, and copper.

o Groundwater in the northeast corner of the site contaminated with vinyl chloride
(12-5,000 ppb), DCE (1-12,000 ppb), and TCE (1-16,000 ppb), lead (1-320 ppb),
and zinc (1-1350 ppb).

Figure 3 presents a summary of the AOCs associated with elevated CVOC concentrations; namely
the Chip Chute Area and On-Site Drainage Ditches and the Shallow Groundwater Contamination
and East Lot. It should be noted soil and sediment impacts were identified in the Chip Chute Area
and On-Site Drainage Ditches and only one sample with groundwater impacts of CVOCs was
identified. Low level concentrations of DCE and TCE (non-detect to 11 pg/L) were identified in
MW:-5 or surrounding sampling points. The northeast portion of the building, as identified in
Figure 3, is the primary area where CVOC compounds were detected.

2.4 INTERIM REMEDIAL MEASURE

An Interim Remedial Measure (IRM) was installed between January 16, 1995, and February 24,
1995, for the purposes of preventing further migration of contaminated groundwater emanating
from the clay pipe. The IRM involved installing an interceptor trench to intercept groundwater
discharging from a clay pipe located on the northeast side of the building. The water was pumped
to a low-profile air stripper for VOC removal. Treated effluent was discharged to a State Pollutant
Discharge Elimination System (SPDES) discharge monitoring point (03A). The IRM also included
rerouting the discharge from the oil skimmer pond through the air stripper. As part of the remedial
action, described in the following section, the IRM was enhanced for long term pumping and
treatment of groundwater collected in trenches to the north and south of the building.

2.5 ORDER ON CONSENT AND REMEDIAL ACTION

A second Order on Consent (B6-0491-96-04) to initiate the Remedial Design and Remedial
Actions at the Site was entered between Chicago Pneumatic Tool Company and the NYSDEC on
October 2, 1997. The design was developed, and remediation occurred in 1999 and early 2000.

Chicago Pneumatic Tool Company Groundwater Investigation Work Plan
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Components of the remedy included:

e Excavation of soils and sediments contaminated above cleanup goals from all AOCs
including: Former Oil/Water Separation Ponds, Skimmer Pond, Debris/Oily Waste
Landfill, Former Chip Chute and On-Site Drainage Ditches, Unnamed Creek, Off-Site
Drainage Ditch, and Storm Sewers. Where appropriate, excavated areas were backfilled
with clean material and regraded. Once excavated, soils contaminated with 10 ppm total
VOC:s or greater were treated using ex-situ soil berms and soil vapor extraction treatment
prior to on-site disposal in a lined containment cell.

e Soil containing 50 ppm or greater total PCBs were transported off site to a Toxic
Substances Control Act (TSCA) permitted hazardous waste disposal facility.

e Remaining soils, including treated residuals, were consolidated on-site in a lined
containment cell constructed with a leachate collection system, and capped.

e Shallow groundwater collection systems were installed along the north boundary of the
site (northern collection trench) and also to the south of the manufacturing building
(southern collection trench), down gradient of the Oily Waste/Debris Landfill and
Oil/Water Separation Ponds. The groundwater is treated on-site using an upgraded
version of the existing groundwater treatment system previously installed under an IRM.

26  OPERATIONS AND MAINTENANCE

The Site has been in the Operations and Maintenance phase since 2001. Annual periodic review
reports (PRRs) are developed to verify the selected remedy is in place and evaluate the
performance and effectiveness of the remedy. Various upgrades or improvements to the
groundwater treatment system have been incorporated since 2001 to continue operation and
functionality of the system.

As previously discussed, the current groundwater pump and treat system is not functioning as
intended due to the age of individual components, some dating back to the initial installation in
1995. The air stripper was not initially installed as a long-term remedy to groundwater
contamination. The mass removal reported from 2010 through 2020 is presented on the following
graph. The monthly mass removal ranges from nearly 0 pounds to a maximum of 15.0 pounds, but
generally is less than 1 pound of mass removal monthly. Additionally, the influent concentration
from the southern collection trench (MH-1) have stabilized at levels approximately one order of
magnitude above of the TOGS 1.1.1. AWQS, presented in the MH-1 Influent Total CVOCs graph
following the mass removal graph. One highly anomalous reading is identified in May 2019, but
the remainder of analytical results have been less than 100 pg/L Total VOC concentrations since
September 2011. The influent from the northern collection trench (MH-2) is consistently higher,
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approximately three orders of magnitude higher than the TOGS 1.1.1 AWQS, as noted in the
graphs in this section. The plan and profile view of the northern collection trench is presented on
Figure 4.

The continued operation of the groundwater treatment system via pump and treat with an air
stripper may not be an effective method for continued management of contaminated groundwater
at the Site.

Chicago Pneumatic Tool Company Groundwater Investigation Work Plan
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MH-2 Influent Total CVOCs
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3.0 SUBSURFACE INVESTIGATION

This section describes the investigative activities to be completed at the Site for the purpose of
delineating the shallow groundwater contamination to the northeast of the manufacturing facility
for evaluation of alternatives to the groundwater pump and treat system.

3.1 SAMPLING APPROACH

A hydraulic push sampler will be utilized to characterize soil and collect groundwater samples
from the area known to be contaminated with CVVOCs in attempt to delineate the current extents
of the CVOC plume. A Geoprobe® drilling rig will be utilized to install up to 30 soil borings to a
maximum depth of 15 feet, assuming the till material is encountered approximately 11.5 feet below
ground surface, or approximately 3 feet into the till material, whichever is encountered first.

At each soil boring location, soil samples will be collected continuously throughout the depth of
each boring. Upon collection, each sample core will be examined by a qualified CHA
environmental professional for visual and olfactory evidence of contamination and will be
screened for the presence of volatile organic vapors using a photoionization detector (PID). Soil
removed by the sampler will be containerized in 55-gallon drums for waste characterization and
off-site disposal. Given that the purpose of this investigation is simply to delineate the plume, no
analytical sampling for VOCs in soil is proposed. All field observations, soil classification, and
PID readings will be noted on field logs at each location.

Each location will be sampled for groundwater using screen point sampling probes and disposal
downhole tubing. The screen point sampler will be driven to the desired sampling depth, within
the saturated soil perched on the till layer anticipated at 11.5 feet below ground surface. The
protective sleeve of the sampler will be retracted to expose the stainless-steel screen and allow
groundwater to hydrostatically enter annulus around the screen. Disposable polyethylene tubing
will be placed down the hole to the screened interval. The polyethylene tubing will be connected
to silicone tubing that is inserted into the mechanical rollers of a peristaltic pump. The peristaltic
pump draws water from the subsurface through mechanical peristalsis. The formation will be
purged in an attempt to reduce turbidity prior to sampling, but a temporary monitoring well is not
anticipated to reach stability during purging. Prior to sampling, one field measurement of water
quality parameters including pH, dissolved oxygen, oxidation reduction potential, temperature,
specific conductance, and turbidity will be measured using a water quality multimeter. Grab
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samples of the groundwater will be collected from inside the drill rods and transferred to laboratory
supplied bottles. Purge water will be containerized in 55-gallon drums for waste characterization
and off-site disposal.

The sample will be collected in bottles preserved by the laboratory and placed in an insulated
cooler maintained at 4 degrees Celsius immediately after collection. Disposable nitrile gloves will
be worn by the sampling personnel and changed frequently including directly before collecting the
groundwater sample.

The samples will be transported under proper chain-of-custody to an Environmental Laboratory
Approval Program (ELAP)-approved laboratory for analysis on a standard 10-day turnaround
time.

Any non-disposable, down-hole equipment will be decontaminated with a distilled water and
phosphate-free detergent rinse between sampling locations to prevent possible cross-
contamination between locations. After completion, each borehole will be backfilled with
bentonite chips and hydrated to seal the borehole. All expendable supplies will be disposed of off-
site.

3.1.1 Sampling Locations

Proposed temporary sampling locations are shown on Figure 5. Up to 30 sampling locations are
proposed. The locations of QAQC samples will be selected in the field based on quantity of water
available at each location.

3.1.2 Permanent Groundwater Monitoring Wells

To evaluate the remedial effectiveness of the northern collection trench, four permanent
groundwater monitoring wells will be installed in the locations shown on Figure 5. The
groundwater monitoring wells will be installed with the intent of screening the first water bearing
unit (estimated to be approximately 11.5-feet bgs). Monitoring wells will be developed prior to
sampling and all purged water will be containerized for off-site disposal. After development, CHA
will allow the wells to sit for a minimum of 24-hours. Groundwater levels will be measured and
recorded after the 24-hour period. CHA will then purge each well until water quality readings
(pH, ORP, conductivity, dissolved oxygen and turbidity) indicate that the well has reached
stability. One sample will be collected at each location as described in the next section.

Chicago Pneumatic Tool Company Groundwater Investigation Work Plan
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3.1.3 Groundwater Analytical

Each temporary location and the four permanent groundwater monitoring wells will be sampled
for targeted CVOCs via EPA Method 8260C (to include cis-1,2-dichloroethene, trans-1,2-
dichloroethene, trichloroethene, and vinyl chloride). CVOC analysis requires three 40-mililiter
(mL) vials with septa lids, pre-preserved with 0.25 mL of hydrochloric acid. Quality assurance
sampling will include one blind duplicate sample, one matrix spike, and one matrix spike duplicate
for every 20 parent samples collected, and one trip blank to be analyzed with the parent samples
for a total of seven samples. Additional information on quality assurance/quality control
information (QAQC) is provided in Section 4.5.

Results of the groundwater investigation will be compared to the Technical and Operational
Guidance Series (TOGS) 1.1.1. Glass GA Ambient Water Quality Standards and Guidance Values.

The standard for the selected CVOC parameters are presented in Table 2, below.

Table 2. TOGS 1.1.1. Standards for Selected CVVOCs

Undiluted Undiluted
Typical Typical
Parameter CAS Number Class GA AWQS Meth(_)d Laborat_ory
(ng/L) Detection Reporting
Limit (MDL) | Limit (RL)
(ng/L) (ng/L)
Trichloroethene 79-01-6 5 0.6 5
trans-1,2-dichloroethene 156-60-5 5 0.59 5
cis-1,2-dichloroethene 156-59-2 5 0.57 5
Vinyl chloride 75-01-4 2 0.75 5
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4.0 FIELD SAMPLING PLAN

41  FIELD DOCUMENTATION

Calibration of the field instruments will be completed prior to each day’s use in accordance with
the manufacturer’s instructions. The field equipment will be maintained, calibrated and operated
in a manner consistent with the manufacturer's guidelines and EPA standard methods. The majority
of field measurements will be limited to organic vapor readings (PID readings), turbidity, and
water level depth. Records of calibration, repair or replacement will be filed and maintained by the
field team.

Pertinent field survey and sampling information will be recorded in a logbook or on field logs
during each day of the field effort per CHA standard operating procedure (SOP) #101 Field
Logbook and Photographs, provided in Appendix A of this Work Plan.

At a minimum, entries in a logbook will include:

Date and time of starting work;

Names of all personnel at site;

Weather conditions

Purpose of proposed work effort;

Sampling equipment to be used and calibration of equipment;

Description of work area;

Location of work area, including map reference;

Details of work effort, particularly any deviation from the field operations plan or
standard operating procedures;

Field observations;

Field measurements (e.g., PID readings);

Field laboratory analytical results;

Daily health and safety entries, including levels of protection;

Type, number, and location of samples;

Geographic coordinates for the location of samples;

Sampling method, particularly deviations from the standard operating procedures;
Sample location and number; and

Sample handling, packaging, labeling, and shipping information (including
destination).

In addition to keeping logs, photographs will be taken to provide a physical record to augment the
fieldworker's written observations. For each photograph taken, several items will be recorded in
the field logbooks:

Chicago Pneumatic Tool Company Groundwater Investigation Work Plan
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e Date and time;
e Name of photographer;
e General direction faced and description of the subject

The general QA objective for measurement data is to obtain reproducible and comparable
measurements to a degree of accuracy consistent with the use of standardized procedures.

42  SAMPLE DESIGNATION

Samples will be identified in accordance with CHA SOP#103 Sample Naming and Numbering.
In summary, each sample will be uniquely defined by including the media type and sequential
number. The following abbreviations will be used to identify the sample types:

Groundwater............ccevvvviiniennnnnnn.. GW
Soil Waste Characterization.............. SOIL-WC
Purge Water Waste Characterization...... WATER-WC
Blind Duplicate.............................. CHA-1

Matrix Spike/Matrix Spike Duplicate........ MS-1/MSD-1

43  SAMPLE HANDLING

A new pair of disposable nitrile gloves will be used at each location. Additional glove changes
will be undertaken as conditions warrant. Sample containers will be new and delivered from the
laboratory prior to the sampling event. Sample containers will come with the proper volume of
chemical preservative appropriate for the type of analysis as detailed in CHA SOP#603.

After sample collection, the sample containers will be logged onto a chain of custody record as
described in Section 4.7. The sample containers will be placed on ice in laboratory-supplied rigid
coolers after collection and labeling.

For this project CHA staff will hand deliver the sample coolers to the ELAP-certified laboratory
or coordinate with their courier service. Samples will remain under the control of CHA’s field
representative until relinquished to the laboratory/courier under chain-of-custody.

Chicago Pneumatic Tool Company Groundwater Investigation Work Plan
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4.4 INVESTIGATION DERIVED WASTE

One soil sample will be collected and analyzed for the following waste characterization
parameters:

e Toxicity characteristic leaching procedure (TCLP) Volatile Organic Compounds (VOCs)
via EPA Method 8260/1311

TCLP Semi-volatile Organic Compounds (SVOCs) via EPA Method 8270/1311

TCLP Metals via EPA Method 6010/7471/1311

Total PCBs via EPA Method 8082

TCLP Herbicides via EPA Method 8151/1311

TCLP Pesticides via EPA Method 8081/1311

Ignitability, reactivity, corrosivity

One purge water sample will be collected and analyzed for the following waste characterization
parameters:

TCL VOCs via EPA Method 8260

TCL SVOCs via EPA Method 8270

Target Analyte List (TAL) Metals via EPA Method 6010/7471
Total PCBs via EPA Method 8082

The samples will be transported under proper chain-of-custody to an ELAP-approved laboratory
for analysis on a standard 10-day turnaround time. Upon receipt of the analytical results, a waste
disposal contractor will be utilized to remove the drums of excess soil and purge water for off-site
disposal at a permitted facility.

45  QUALITY ASSURANCE/QUALITY CONTROL

The overall QA objective is to develop and implement procedures for sample preparation and
handling, sample chain of custody (COC), laboratory analyses, and reporting, in order to provide
accurate data. Specific procedures to be followed for sampling, sample custody and document
control, calibration, laboratory analyses and data reduction, validation, assessment and reporting
are presented in this Section and summarized in Table 3.

The purpose of this Section is to define the goals for the level of QA effort; namely, accuracy;
precision and sensitivity of analyses; and completeness, representativeness and comparability of
measurement data from the analytical laboratories. QA objectives for field measurements are also
discussed.

Chicago Pneumatic Tool Company Groundwater Investigation Work Plan
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Accuracy, Precisions and Sensitivity of Analyses

The fundamental QA objective with respect to the accuracy, precision and sensitivity of analytical
data is to achieve the QC acceptance of each analytical protocol. The method precision (relative
percent difference (RPD) of duplicate analysis) will be determined from the duplicate analyses of
one blind duplicate indoor air sample. One blind duplicate and one matrix spike/matrix spike
duplicate (MS/MSD) sample set will be collected for every 20 parent samples.

Completeness, Representativeness and Comparability

It is expected that all analyses conducted in accordance with the selected methods will provide
data meeting QC acceptance criteria for 80 percent of all samples tested. Any reasons for variances
will be documented.

The sampling program has been designed to provide data representative of Site conditions. During
development of these networks, consideration was given to location of historic activities, existing
data from past studies completed for the Site and the physical Site setting. The extent to which
existing and planned analytical data will be comparable depends on the similarity of sampling and
analytical methods. Comparability of laboratory analyses will be ensured by the use of consistent
units. Following completion of data collection, the existing database will be evaluated for
representativeness.

45.1 Field QA/QC Samples

The following QA/QC samples will be collected to check that sampling, transportation, and
laboratory activities do not bias quality of the analytical results.

Trip Blank
A trip blank is prepared by the laboratory and always accompanies the sample bottles. One trip

blank will be returned to the laboratory with each cooler containing aqueous samples of VOCs for
analysis. The trip blank will be analyzed for Target Contaminant List (TCL) VOCs via EPA
Method 8260.

Field Duplicate
For every 20 environmental samples, one field duplicate will be collected at the same location and

time as the parent environmental sample. The field duplicate is designated by “CHA-1", and so-
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forth, and the identity of the field duplicate is not revealed to the laboratory. The analytical results
of the field duplicated will be compared to the parent sample to evaluate sampling precision.

Matrix Spike/Matrix Spike Duplicates

An MS/MSD sample will be analyzed at a minimum frequency one sample for every 20
environmental samples of each media that are collected. Acceptable criteria and compounds that
will be used for matrix spikes are identified in the appropriate methods. Percent spike recoveries
will be used to evaluate analytical accuracy while RPD between matrix spike analyses will be used
to assess analytical precision.

45.2 Laboratory QA/QC

Each sample or group of samples shipped to the laboratory for analysis will be given a unique
identification number by the laboratory. The laboratory sample custodian will record the client
name, number of samples and date of receipt of samples in the Sample Control Log Book. The
Contract Laboratory will be responsible for maintaining analytical logbooks and laboratory data
as well as sample inventory on hand for submittal to CHA on an "as required" basis. Samples will
be maintained by the laboratory for a period of 30 days, under the conditions prescribed by the
appropriate USEPA methods, for additional analyses, if necessary. Raw laboratory data files will
be inventoried and maintained by the Contract Laboratory for a period of five years, at which time
CHA will advise them as to the need for additional storage.

Specific procedures related to internal laboratory QC samples are described in the following
subsections. Groundwater samples submitted to the laboratory will include the following internal
laboratory QC samples: method blank, laboratory control sample, laboratory duplicate, surrogate
analysis, and MS/MSD samples.

Method Blank Sample
A method blank is used to evaluate potential contamination from the laboratory and is processed

through all preparation and analytical steps with the batch of samples. A method blank is processed
at a minimum frequency of one per 20 samples. The method blank consists of a matrix similar to
the associated samples that is known to be free of the analytes of interest. Each method blank is
evaluated, and the source of any contamination is investigated. Corrective actions taken in the
event a target analyte is detected at more than half the reporting limit will be documented.
Corrective actions may include re-preparation and re-analysis of all samples (if possible). Data
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qualifiers must be applied to any result reported that is associated with a contaminated method
blank.

Laboratory Control Sample

The Laboratory Control Sample (LCS) is used to evaluate the performance of the entire analytical
system including preparation and analysis. An LCS is processed at a minimum frequency of 1 per
preparation batch. In the case of a method that has no separate preparation step (e.g. volatiles), an
LCS will be processed with no more than 20 samples of a specific matrix performed by the same
analyst, in the same method, using the same standards or reagents.

The LCS consists of a matrix similar to the associated samples that is known to be free of the
analytes of interest that is then spiked with known concentrations of target analytes. The LCS is
evaluated against the laboratory-derived acceptance criteria.

Matrix Spike/Matrix Spike Duplicate Samples
The laboratory will be provided MS and MSD samples collected from a parent location to analyze
method precision and accuracy.

Surrogate Analysis

Surrogates are organic compounds which are similar to the analytes of interest, but which are not
normally found in environmental samples. Surrogates are added to samples, by the laboratory, to
monitor the effect of the matrix on the accuracy of the analysis. Every blank, standard and
environmental sample analyzed by GC or GC/MS, including MS/MSD samples, will be spiked
with surrogate compounds prior to sample preparation.

Surrogates will be spiked into samples according to the appropriate analytical methods. Surrogate
spike recoveries will be compared with the control limits set by procedures specified in the method
(or from laboratory specific control limits) for analytes falling within the quantification limits
without dilution. Dilution of samples to bring the analyte concentration into the linear range of
calibration may dilute the surrogates out of the quantification limit; assessment of analytical
quality in these cases will be based on the quality control embodied in the check and MS/MSD
samples.
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Table 3. Analytical Methods/Quality Assurance Summary

Number of Trip Minimum
: Number of Number of . . .
Matrix (Sample . . : . Blanks/Field Sampling Sample Sample Technical
Analysis Parameter/Fraction Primary Duplicates/ : . . X .
Type) Blanks/Equipment Locations Volume/ Preservation Holding Time
Samples MS/MSD .
Blanks Container
GW-01 through Hydrochloric Acid
Groundwater 8260C Select VOCs 34 2122 1 per field day/0/0 GW-30, MW101 (3) 40 mL vials y ’ 14 days
pH<2, 4deg C
through MW-104
8260C/1311 TCLP VOCs (1) 2 ounce Cool to 4 deg C 28 days
amber glass
8270/1311 TCLP SVOCs (1) 8 ounce Cool to 4 deg C 14 days
amber glass
6010/7471/1311 TCLP Metals (1) 8 ounce Coolto4degC 6 months
8082 Total PCBs (1) 4 ounce Cool to 4 deg C 14 days
amber glass
. _— Drummed
Soil Investigation 8151/1311 TCLP Herbicides 1 0/0/0 0/0/0 Investigation (1) 8 ounce Cool to 4 deg C 14 days
Derived Waste . amber glass
Derived Waste
8081/1311 TCLP Pesticides (1) 8 ounce Cool to 4 deg C 14 days
amber glass
9045D pH (corrosivity) (1) 4 ounce Coolto4degC 14 days
1030 Ignitability (1) 8 ounce None None
Reactivity (Cyanide &
7.3 Sulfide) (1) 8 ounce Coolto4degC 14 days
. Hydrochloric Acid,
8260C TCL VOCs (3) 40 mL vials oH<2, 4 deg C 14 days
7 days for
8270D TCL SVOCs (2) 250 mL Coolto4degC extraction, 40 days
Purge Water Drummed Amber Glass after extraction
Investigation 1 0/0/0 0/0/0 Investigation
Derived Waste Derived Waste
6010/7471 TAL Metals (1)250mL | H2S04 to pH<2, 4 6 months
Plastic deg C
7 days for
(2) 250 mL :
8082 PCBs Amber Glass Coolto4deg C extraction, 40 days

after extraction
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4.6 PROCEDURES USED TO ASSESS PERFORMANCE
4.6.1 Precision

Precision will be assessed by comparing the analytical results between duplicate spike analyses.
Precision as RPD will be calculated as follows:

[D2—Di] x100
Precision = (D1 + D2)/2

D1 = matrix spike recovery
D> = matrix spike duplicate spike recovery

Acceptance criteria for duplicate soil samples will be <30% RPD. Acceptance criteria for

duplicate water samples will be <20% RPD between field and laboratory data.

Percent relative standard deviation or the RPD between matrix spike analyses will be used to assess
laboratory analytical precision. Acceptable criteria and compounds that will be used are identified
in the appropriate EPA methods.

4.6.2 Accuracy

Accuracy will be assessed by comparing a set of analytical results to the accepted or "true" values
that would be expected. In general, MS/MSD and surrogate spike recoveries will be used to assess
accuracy. Accuracy as percent recovery will be calculated as follows:

Accuracy = A-B x 100
C

A = The analyte determined experimentally from the spike sample.
B = The background level determined by a separate analysis of the unspiked sample.
C = The amount of spike added.

Percent spike recoveries in MS/MSD and surrogate spike recoveries will be used to evaluate
analytical accuracy. Acceptable criteria and compounds that will be used for matrix spikes are
identified in the appropriate EPA methods.
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The evaluation of accuracy of field measurements will be limited to checking the reproducibility
of the measurement in the field by obtaining multiple readings and by calibrating the instruments
(where appropriate).

4.6.3 Completeness, Representativeness and Comparability

Completeness is a measure of the amount of valid data obtained from a measurement system
compared with the amount that was expected to be obtained under normal conditions.

To be considered complete, the data set must contain all QC check analyses verifying precision
and accuracy for the analytical protocol. In addition, all data are reviewed in terms of stated goals

in order to determine if the database is sufficient.

When possible, the percent completeness for each set of samples will be calculated as follows:

Completeness = valid data obtained X 100 percent
total data planned

A completeness goal of 100 percent has been established for this project. However, if the
completeness goal is not met, site decisions may be based on any, or all of, the remaining, validated
data. Representativeness will be addressed by collecting the samples as described in this
document. Comparability will be addressed by collecting, analyzing, and reporting the data as
described in this document.

4.6.4 Outliers

Procedures discussed previously will be followed for documenting deviations. In the event that a
result deviates significantly from method established control limits, this deviation will be noted
and its effect on the quality of the remaining data will be assessed and documented.
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4.7  CHAIN OF CUSTODY

As per CHA SOP#105, a chain of custody (COC) will be maintained to document the transfer of
all samples. Each sample container will be properly sealed. Sample container labels will include
the sample name, required analysis, and date and time of collection. Sample containers will be
taken to the Contract Laboratory courier center.

Each box of samples will contain an appropriately completed COC form. One copy will be returned
to CHA upon receipt of the samples by the laboratory. One copy will be returned to CHA with the
data deliverables package.

Upon receipt of the cooler at the laboratory, it will be inspected by the designated sample
custodian. The condition of the sample containers will be noted on the COC record sheet by the
sample custodian. The sample custodian will also document the date and time of receipt of the
container and sign the form.

If damage or discrepancies are noticed, they will be recorded in t