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1.0 INTRODUCTION

This Remedial Investigation/Remedial Alternatives Analysis (RI/RAA) Work Plan (the
Work Plan) was prepared by Day Environmental, Inc. (DAY) for an approximate 5.16-acre
portion of a parcel located at 202 Franklin Street, City of Olean, County of Cattaraugus, New
York (Site). A Project Locus Map is provided as Figure 1. Assuming that the Site is
accepted into the BCP by the NYSDEC, the RI/RAA will be implemented under the New
York State Department of Environmental Conservation (NYSDEC) Brownfield Cleanup
Program (BCP). The Work Plan was prepared based on knowledge of the Site conditions
provided in the BCP Application, a Phase | Environmental Site Assessment (Phase | ESA)
prepared by DAY dated November 1, 2013, site-specific subsurface conditions at the Site as
documented in a Preliminary Phase Il Environmental Site Assessment (Phase 1l ESA)
prepared by DAY dated October 17, 2013, and applicable NYSDEC guidance documents
including, but not limited to, DER-10, Technical Guidance for Site Investigation and
Remediation dated May 2010.

The Work Plan summarizes the known environmental conditions that exist at the Site based
upon currently available information, presents the investigation approach, quality control
procedures, and scope of work for the completion of the Remedial Investigation (RI). In
addition, a site-specific Health and Safety Plan (HASP) including a Community Air
Monitoring Plan (CAMP), and a Quality Assurance Project Plan (QAPP), are included as in
the Work Plan as Appendices A and B, respectively. Implementation of the work described
in the Work Plan will result in greater understanding of the environmental impacts to the
surface soil, subsurface soil, underground utilities, groundwater, and potentially other media
that may be impacted (e.g., soil vapor, surface water, etc.) associated with the historic use of
the Site. The findings of the RI will assist in determination of appropriate remedial measures
to address the identified environmental impacts. Completion of a Remedial Alternatives
Analysis (RAA) is also included as part of the scope of work presented in the Work Plan.

1.1  Proposed Future Use of Site

The Site is zoned for industrial use and is located within the boundaries of the New York
State Department of State (NYSDOS) Brownfield Opportunity Area (BOA) known as the
Northwest Quadrant. Future redevelopment of the Site is anticipated to be Restricted
Commercial use. Based on the proposed re-development scenario, the urban setting of the
Site, and NYSDEC requirements, soil sample analytical laboratory results will be compared
to NYSDEC Part 375 Soil Cleanup Objectives (SCOs) for: 1) Unrestricted Use; 2) Restricted
Commercial Use; and 3) the Protection of Groundwater.

1.2 Objectives
The RI objectives are listed below:

e Define the nature and extent of on-site contamination.

e |dentify on-site contaminant source areas, if any.
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e Evaluate a range of remedial alternatives, to enable the preparation of a Remedial Action
Work Plan (RAWP).

e Produce data of sufficient quantity and quality for remedial decision-making.

e Identify and characterize soil contamination, which may be acting as contaminant source
areas.

e Delineate the areal and vertical extent of soil contamination, which may be leaching to
and impacting groundwater quality at the Site.

e Evaluate and characterize the extent and magnitude of groundwater contamination at the
Site.

e Describe the volume, concentration, persistence, mobility, state, and other significant
characteristics of the on-site contamination.

e Determine the extent to which natural or anthropogenic barriers currently contain or
impact migration or mobility of the contamination.

e Perform an exposure assessment to identify potential routes of exposure, populations and
environmental receptors at risk.

e Define hydrogeologic factors (e.g., soil permeability, depth to saturated zone, hydrologic
gradients, hydraulic conductivity, and proximity to a drinking water aquifer, flood plain
or wetland).

e Describe groundwater characteristics and current and potential groundwater use,
including the identification of private wells and public water supply wells in the area.

o ldentify surface water classifications and existing use designations in vicinity of the Site,
if present.

e Describe the property’s contribution to an air, land, water, biota, or bioaccumulation
contamination problem.

e Determine the extent to which contamination levels pose an unacceptable risk to public
health and/or the environment.

The goal of the RI is to obtain sufficient information to evaluate remedial alternatives, and
ultimately recommend and select a remedial alternative that is protective of public health and
the environment as part of the RAA.

The objectives of the RAA for this project are to identify evaluate and select a remedy or
alternative remedies to address the contamination identified by the RI in accordance with the
provision of Chapter 4 of DER-10. This includes:

e ldentifying remedial goals.

e Identifying Remedial Action Objectives (RAOs) for the protection of public health and
the environment.
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e Evaluating baseline considerations associated with: protection of public health and the
environment; addressing sources of contamination; bulk storage tank and containment
vessels; and groundwater protection and control measures.

e Evaluating other considerations associated with remedial alternatives to address the
contamination to the extent applicable, such as the potential for soil vapor intrusion, and
impacts on adjacent properties.

e Evaluating the need for a cover system, such as a soil cover, if contamination is present in
exposed surface soil.

e Evaluating the alternatives in relation to threshold criteria and primary balancing criteria
listed in Section 4.2 of DER-10.

1.3 Applicable Project Standards, Criteria and Guidance

Applicable standards, criteria and guidance (SCG) values that will be used for this project are
outlined below:

e Appropriate SCOs and other guidance as set forth in 6 NYCRR Part 375-3 Brownfield
Cleanup Program dated December 14, 2006.

e Appropriate SCLs and other guidance as set forth in NYSDEC Policy CP-51/Soil
Cleanup Guidance dated October 21, 2010.

e Guidelines referenced in the NYSDEC document titled “DER-10 Technical Guidance for
Site Investigation and Remediation”, May 2010.

e Appropriate water quality standards and guidance values (WQS/GV) as set forth in
NYSDEC Division of Water Technical and Operational Guidance Series (1.1.1)
document titled “Ambient Water Quality Standards and Guidance Values and
Groundwater Effluent Limitations”, June 1998 and amended by a January 1999 Errata
Sheet, an April 2000 Addendum and a June 2004 Addendum.

e City of Olean Sewer Use Permit Effluent Standards.
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2.0 BACKGROUND AND PREVIOUS INVESTIGATIONS

This section presents a brief discussion of the settings/uses of the Site and the surrounding
area. In addition, an overview of the environmental studies completed to date at the Site and
the findings of these studies with respect to subsurface conditions and contaminant
types/distribution are presented in this section.

2.1  Background

The Site is located in an industrial-use urban area in the Northwest Quadrant district of the
City of Olean, Cattaraugus County, New York and is within the NYSDOS BOA boundaries.
The Site is bound to the north by the Interstate 1-86 right-of-way (ROW), to the east by an
athletic field followed by a residential neighborhood, to the south by an industrial facility
with a railroad ROW beyond, and to the west by a railroad ROW with industrial properties
beyond. An approximate 2.2-acre portion of the Site is developed as a paved parking lot that
services the Industrial Facility located adjacent to the south (i.e. 211 Franklin Street).

Based on information obtained from Sanborn Fire Insurance (Sanborn) Maps, buildings
constructed for industrial purposes were formerly located on the eastern portion of the Site
starting around 1909, until around 1956. Four buildings are depicted on the 1909 Sanborn
map, totaling approximately 19,150 square feet in area. The original building footprints were
expanded and eventually consolidated by 1956 into a single building footprint totaling
approximately 75,600 square feet in area. This building was demolished sometime before
1964 and the southern portion of the Site was developed as a parking lot. In addition, a
railroad spur line crossing the Site (i.e., between the buildings) is depicted on the Sanborn
maps dated 1909, 1915, and 1932. The 1949 Sanborn map shows a second railroad spur line
that runs generally parallel to the east of the railroad line depicted on the earlier maps.

Based on available information the buildings at the Site were occupied by the following
entities:

Approximate
Facility Dates of Remarks
Operation

United Wood Alcohol 1909-1925 Manufacturer of wood alcohol (methanol)

Company

Seaman Container 1925-1930 Manufacturer of paper pails containers,
coolers, etc.

Olean Bag Company 1925-1930 Sewing operations

Avery Ware Corporation 1930-1941 Manufacturer of wastebaskets, vases, etc.
from reprocessed waste paper pulp

Fibre Forming Corporation 1941-1956 Manufacturer of wastebaskets, vases, etc.
from reprocessed waste paper pulp
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2.2 Previous Environmental Studies

The previous environmental assessments and studies completed at the Site are summarized
below.

Phase | Environmental Site Assessments (Phase | ESAS)

Environmental Resources Management (ERM) prepared a Phase | ESA report dated May
2007 for the Site and select adjacent properties that included a total of approximately 13.5
acres (i.e., 202 Franklin Street, 119 Franklin Street, and 211 Franklin Street). This Phase I
ESA report identified that the Site was historically used for residential occupancy, a wood
alcohol manufacturing facility, and multiple waste paper pulp manufacturers. Recognized
environmental conditions (RECs), pertaining to the Site, that were identified in the 2007
Phase | ESA report include:

e “Historical uses of the subject property included...wood alcohol production (circa 1910
to 1940)... and other manufacturing activities.”

e “An approximate 500-acre area covering eleven current and former industrial properties,
including the subject property, has been named by the City of Olean and the State of New
York as a Brownfield Opportunity Area (BOA)...the BOA initiative includes creation of
a statewide groundwater database to assist communities in evaluating groundwater issues
related to the cleanup of contaminated properties...No soil or groundwater sampling has
been performed to characterize site conditions on the subject property.”

DAY completed a Phase | ESA in 2013 that included the Site and select adjacent properties
that covered approximately 14.28 acres (i.e., 202 Franklin Street, 119 Franklin Street, 211
Franklin Street, and 120 West Connell Street). This report identified that the Site has been
used for residential occupancy, a wood alcohol manufacturing facility and warehouses, a
textile sewing operation, multiple waste paper pulp manufacturers, and a parking lot. A
railroad spur was also identified crossing the southern portion of the Site. RECs pertaining to
the Site, that were identified in the 2013 Phase | ESA include:

e Industrial historical occupants of the 202 Franklin Street parcel (i.e., the parcel located on
the north side of Franklin Street) included the Olean Bag Co., Seaman Container Co.,
United Wood Alcohol Company, Arvey Ware Company, and Fibre Forming Corporation.
Some of the chemicals, hazardous substances and waste products used/generated during
these operations included:

= Materials and waste products associated with the manufacture of wood alcohol;
chemicals and waste products associated with waste paper pulp product
manufacturing including paints, enamels and asphalt; and,

= Petroleum products, coal, and ash associated with power plants/boilers fueling
operations at these facilities.”

Day Environmental, Inc. Page 5 of 30 CAHO0673/4884S-13

DRAFT



e Railroad spurs were present in various areas of the Site, both north and south of Franklin
Street and apparent railroad ballast material was observed on the ground surface of the
Site.

e The historical use of the adjoining and nearby properties revealed a long history of
industrial use of the area. The most significant historical use of the area was an oil
refinery, which extended to the northeast, north, northwest, west and southwest of the
Site. Numerous oil storage tanks, processing equipment and pipelines were located on
the refinery complex. Other industries, which were located in the vicinity of the Site, and
which may have used, stored and disposed of hazardous/petroleum products/wastes
included: Acme Glass, Seaman Container Manufacturing, Wheeling Corrugating Co, and
Empire Mills.

e The NYSDEC spills database identified four spills at off-site properties, including: the
adjoining property to the west/northwest (“Former Socony Vacuum” site); the adjoining
property to the west/southwest (“Offsite Scott Rotary Seal BCP Site”); and two properties
located approximately 0.25 miles north (“MJ Painting Contractor” site and “Offsite
Homer Street BCP Site”). These four spills were attributed to the historic presence of an
oil refinery operated by a predecessor to ExxonMobil. Off-site contaminant migration,
potentially toward the assessed property, was identified at each of these spill sites.

e An approximate 500-acre area [in the vicinity of the Site] has been designated as a
Brownfield Opportunity Area (BOA). This designation suggests recognition that
environmental contamination may be present based on historical industrial uses.
Additionally, this designation indicates that certain community organizations and
municipalities may be eligible for funding to complete revitalization plans and
implementation strategies for areas or communities affected by the presence of
Brownfield sites, and site assessments for strategic Brownfield sites.

Preliminary Phase Il Environmental Site Assessment (Phase 11 ESA)

DAY completed a Preliminary Phase Il ESA at the Site and select adjacent properties in 2013
(i.e., 202 Franklin Street, 119 Franklin Street, 211 Franklin Street, and 120 West Connell
Street). The portion of the Preliminary Phase 1l ESA performed on the Site consisted of the
advancement of two test borings (designated TB-01 and TB-06), the installation of one
overburden groundwater monitoring well (designated MW-A) within test boring TB-01, and
the collection and analysis of one groundwater sample. Copies of laboratory data summary
tables, test boring logs, and a well construction diagram from the Preliminary Phase 11 ESA
report are included in Appendix C. Figure 2 shows the Preliminary Phase Il ESA test
locations.

The findings of the Preliminary Phase 1l ESA relative to the Site include:

e Beginning at a depth of about 20 feet (ft.) below ground surface (bgs), photoionization
detector (PID) readings in excess of 100 parts per million (ppm) were measured above
soil samples collected from test boring TB-01, and these samples exhibited a petroleum-
like odor. A maximum PID reading of 121 ppm was measured above the bottom-most
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sample collected from test boring TB-01 at a depth of about 26 ft. bgs, and this sample
exhibited petroleum-like odors.

e A peak PID reading of 275 ppm was measured above a groundwater sample collected
from monitoring well MW-A. This sample exhibited a petroleum-like odor and
petroleum-type sheen was observed on its surface.

e The laboratory reported a total petroleum hydrocarbon (TPH) concentration of 139 mg/I
or ppm in the groundwater sample collected from monitoring well MW-A. The TPH was
classified as ‘unidentified petroleum product’. However, the laboratory indicated that
the GC fingerprint of the petroleum product identified in groundwater sample MW-A was
similar to #2 Fuel Oil and/or other oil, including lubricating, cutting, and silicon oil.

e The concentration of tert-butylbenzene detected in the groundwater sample from MW-A
[i.e., 5.38 ug/L or parts per billion (ppb)] exceeds the corresponding NYSDEC
groundwater quality standard of 5 ug/l or ppb.
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3.0 PHYSICAL CONDITIONS OF THE SITE AND SURROUNDING AREA

The physical conditions of the Site and surrounding area regarding overburden, bedrock and
groundwater conditions are discussed in this section.

3.1 Overburden

Based on the two test borings advanced on the Site as part of the Preliminary Phase 1l ESA,
fill material extends from the ground surface to depths between approximately 0.5 ft., on the
eastern portion of the Site, to approximately 1 foot, near the western edge of the Site. This
fill generally consists of reworked native soil (sand and gravel), and it contained some brick
fragments. [Note: Test borings/subsurface explorations have not been completed in the
portion of the Site where manufacturing operations were previously conducted. It is likely
that the fill is thicker in this portion of the Site and it may contain railroad ballast,
construction and demolition debris and potentially waste materials associated with previous
manufacturing operations.] Native soil beneath the fill consists of varying proportions of fine
to coarse sand and gravel (with larger aggregate suspected to be present) to depths of at least
27 ft. bgs.

3.2 Bedrock

During the Preliminary Phase Il ESA, bedrock was not encountered in either of the test
borings advanced (to a maximum depth of 27 ft. bgs). Based on available information, it is
anticipated that the Ellicott member of the Chadakoin Formation is anticipated to be the
uppermost bedrock at the Site. The Ellicott Member is an inter-bedded soft gray shale and
siltstone.

3.3  Hydrogeology

The ground surface at the Site and the immediate vicinity is generally level with a gentle
downward slope to the southeast in the direction of Olean Creek. Interstate 1-86, an adjacent
property to the north of the Site, is located on an elevated embankment approximately 20 ft.
higher in elevation than the Site. Beyond 1-86 to the northwest the ground surface rises
steeply with elevations more than 400 ft. higher than the Site. Figure 1 (Project Locus Map)
presents a portion of the topographic quadrangle map that includes the Site and surrounding
areas.

There are no surface water bodies on or adjoining the Site. No catch basins are located on
the Site, however surface water resulting from precipitation events or snowmelt appears to
flow off the Site via sheet flow generally to the south in the direction of storm water catch
basins located within Franklin Street. A 15-inch storm sewer within Franklin Street
reportedly flows to the east and it ultimately discharges into Olean Creek. Two Mile Creek
is located approximately 800 ft. north of the Site and Olean Creek is located approximately
2,500 ft. east of the Site. No state or federally listed wetlands are located within a half-mile
radius of the Site.
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The uppermost water-bearing unit encountered at the Site during the Preliminary Phase Il
ESA was within an unconfined sand and gravel layer and the depth to groundwater, from
ground surface, was about 18 ft. At the time of the Preliminary Phase 1l ESA, groundwater

flow in the uppermost water-bearing unit was toward the east-southeast, in the direction of
Olean Creek.
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4.0 PRELIMINARY CONCEPTUAL SITE MODEL

The preliminary conceptual site model presented in this section identifies and describes: (1)
the known or potential sources of contamination; (2) the types of contaminants; and affected
media; 3) release mechanisms and potential migration pathways; and 4) actual/potential
human health and environmental receptors. This preliminary conceptual site model was used
as the basis for the studies described herein. The data collected during the RI will be used to
refine this model as the project progresses and assist in evaluating remedial options for the
Site.

The Site is currently vacant with the exception of a paved parking lot that services the
SolEpoxy, Inc. facility located south of the Site (i.e., 211 Franklin Street). Industrial
activities were conducted at the Site by various entities between about 1909 and 1956, and
some of the chemicals, hazardous substances and waste products used/generated included:
materials and waste products associated with the manufacture of wood alcohol; chemicals
and waste products associated with waste paper pulp product manufacturing including paints,
enamels, glues and asphalt; and petroleum products, coal, and ash associated with the fueling
of power plants/boilers. Railroad spur lines that serviced the manufacturing facilities that
were formerly located on the Site and apparent railroad ballast including cinders and ash is
visible on the ground surface in portions of the Site. Buildings that housed former industrial
operations were generally located in the eastern portion of the Site, and these buildings were
demolished sometime between 1956 and 1964.

Copies of select Sanborn Maps overlain onto a current Site Plan are presented on the
following figures to depict historic conditions at the Site.

o Figure 3: Site Plan showing the approximate location of Former Buildings and
Former Railroad Spur Line in 1915 (Wood Alcohol Co.)

o Figure 4: Site Plan showing the approximate location of Former Buildings and
Former Railroad Spur Line 1932 (Avery Wire Corp.)

o Figure 5: Site Plan showing the approximate location of Former Buildings and
Former Railroad Spur Lines 1949 (Fibre Forming Co.)

In addition to operations conducted on the Site, industrial activities including an oil refinery,
oil production/storage operations, and railroad lines are/were located in proximity of the Site.

4.1 Subsurface Conditions

Fill material that extends from the ground surface is located in portions of the Site, and this
fill is likely thicker in proximity of former structures that were previously located on the Site.
This fill material may contain re-worked soil (primarily sand and gravel) intermixed with
waste materials generated during previous manufacturing operations, building debris and
railroad ballast in areas. The specific nature and extent of this fill is not known at this time.
Indigenous soil below the fill consists of a mixture of sand, silt and gravel that becomes
coarser with depth, and this material extends to depths of more than 27 ft. bgs (i.e., the
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deepest test boring advanced on the Site during the Preliminary Phase Il ESA). The depth to
bedrock underlying the Site is not known. Groundwater was measured in the one monitoring
well installed at the Site as part of the Preliminary Phase 1l ESA at a depth of 18.3 ft. bgs on
September 25, 2013. Groundwater flow in the uppermost groundwater-bearing zone
underlying the Site was determined during the Preliminary Phase 11 ESA to be generally to
the southeast.

4.2 Known or Suspected On-Site Sources of Contamination

This conceptual site model is based on the findings of the previous studies undertaken at the
Site including the Preliminary Phase Il ESA and applicable information obtained during
studies conducted on nearby properties. Based on the above, known or suspected on-site
sources of contamination and current information regarding the extent of contamination are
listed below in this section.

Petroleum Contamination

A test boring advanced along the western property line of the Site encountered evidence of
petroleum impact beginning at a depth of approximately 18 ft. bgs where chemical/petroleum
odors were observed, and PID readings in excess of 100 ppm were measured above soil
samples. A groundwater sample collected from the monitoring well installed within this test
boring had a TPH similar to #2 fuel oil, ligroin (e.g., mineral spirits, petroleum naptha, etc.)
and/or other oil, and it contained various petroleum-related constituents including a
concentration of tert-Butylbenzene that exceeded TOGS 1.1.1 drinking water criteria.

In addition, although testing has not yet been completed, it is possible that petroleum
contamination associated with former manufacturing operations conducted at the Site may be
present in the subsurface. Specifically, residual petroleum products from the former heating
systems used to fuel the buildings and drying rooms, and asphalt waste materials from the
coating operations conducted during the manufacture of waste baskets, vases, etc. from waste
paper pulp may be present within the subsurface of the Site.

Volatile Organic Compounds

In addition to petroleum-related VOCs, other VOCs associated with the previous wood
alcohol manufacturing operation (i.e., methanol), paints/varnishes used during the fiber
forming operation, and solvents used during cleaning and repair of equipment (i.e.,
potentially chlorinated solvents) could be present at the Site (e.g., within building debris
associated with the former buildings, buried in a disposal area, and/or within the groundwater
as the result of leaching over time). VOCs, if present, may also migrate via the soil gas.

Former Railroad Lines

The ballast within the railroad spur lines that formerly traversed the Site may have contained
coal, ash and other materials that contained elevated concentrations of SVOCs and heavy
metals. In addition, leakage from the trains could have resulted in VOC impact to subsurface
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media. It is also possible that oil containing PCBs could have been discharged onto the
railroad ballast.

Building Debris/Fill

Based on observations made during the Phase 1l ESA and the Preliminary Phase 1l ESA,
apparent debris/filling is evident in portions of the Site, particularly in the area of the former
buildings. These observations included apparent railroad ballast that appeared to contain
coal fragments and ash. In addition, building debris (e.g., concrete slabs, bricks and scrap
metal and apparent sink holes that could be attributable to the collapse of material used to
backfill the demolished buildings) were observed in the area of the former buildings. The
nature and extent of this fill at the Site is unknown, but it could include heavy metals, PCBs,
asbestos, SVOCs, residual petroleum and/or other constituents.

4.3 Potential Release Mechanisms and Contaminant Migration Pathways

Potential release mechanisms and contaminant migration pathways away from known or
suspected source areas may have included one or more of the following:

o Volatilization directly from the ground surface into the air;

o Surficial flow across surfaces, possibly enhanced by precipitation events (particularly in
proximity to the paved parking lot where increased sheet flow is anticipated);

o Direct contact with fill material exposed at the ground surface that contains metals,
SVOCs, PCBs and/or other constituents;

o Preferential subsurface migration within subsurface utilities or their bedding materials
could occur along active and abandoned structures depending on the depth and extent of
the impact;

o Migration horizontally and vertically through the overburden soil, fill, bedrock, or
groundwater; and/or;

o Migration along impermeable subsurface layers.
4.4  Potential Human Receptors and Environmental Receptors

The Site is currently vacant, and the southern 2.2 acres of the Site is covered with an asphalt-
paved parking lot. The remaining portion of the Site is covered with vegetation (i.e., weeds
and small trees), and in the location of the former buildings apparent fill material and the
remnants of the buildings is evident. Access to the Site is not restricted, and direct contact to
exposed waste materials is possible. In addition, there is a potential that off-site migration of
contaminants could impact environmental and/or human receptors via the groundwater
and/or through the soil vapor. Although utilities are not documented within the boundaries
of the Site, it is possible that contaminants from the Site could migrate via groundwater,
surface flows, and/or soil vapor and enter the storm and/or sanitary sewer system located
within Franklin Street.
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Based on review of Cattaraugus County mapping information, site reconnaissance and the
Phase | ESA completed for the Site, the following churches/schools are located within one-
half mile of the Site.

School Address Relative Location

New Life Christian School 102 West Forest Avenue ~0.5 miles southeast

St. John's Roman Catholic 921 North Union Street ~0.4 miles southeast
Church/Religious Education Facility

St. Joseph's Roman Catholic/Church | 225 North 4th Street ~0.25 miles east/southeast
Society of Olean NY

An athletic field is located adjacent to the Site to the east. Residential properties are located
adjacent to the athletic field to the east, and across Franklin Street to the southeast.
Residential properties are located within a 0.5-mile radius of the Site to east and southeast.

Other potentially sensitive environmental receptors that were evaluated during development
of this Work Plan include Two Mile Creek located approximately 800 ft. to the
north/northwest (hydraulically upgradient) and Olean Creek located approximately 2,500 ft.
to the east/southeast (hydraulically downgradient) of the Site. There are no State wetlands or
records of potable water supply wells within one-half mile of the Site based on a review of
available information.

45  Nearby Known Off-Site Contamination Sources

There are several known contamination sites located within one-half mile of the Site, which
are regulated by the NYSDEC. These sites include the Rotary Seals NYSDEC Brownfield
Cleanup Program (BCP) site (BCP Site #C905036) located adjacent to the Site to the
southwest and the Former Socony Vacuum site (NYSDEC Spill No. 0550226) located
adjacent to the Site to the west. Information regarding these facilities was obtained from
documentation provided by the NYSDEC, and the contaminants identified primarily included
residual petroleum and petroleum-related constituents dissolved within the groundwater.

Based on the location of NYSDEC Spill Site No. 0550226, it is possible that contamination
from this spill site migrates onto the Site.
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5.0 SCOPE OF WORK

This section presents the scope of work to meet the project objectives presented in Section
1.2 of the Work Plan. In general, this work will be completed in accordance with provisions
and guidance outlined in the NYSDEC document titled DER-10 Technical Guidance for Site
Investigation and Remediation dated May 2010, and the scope of work will be adjusted as
necessary based upon regular communication with the NYSDEC.

The site-specific HASP attached as Appendix A outlines the policies and procedures to protect
workers and the public from potential environmental hazards during activities that have the
potential to disturb contaminated materials. The HASP includes a CAMP that is required for
intrusive activities at the Site during this project, and also an Emergency Contingency Plan
(ECP) should unanticipated emergencies or Site conditions be realized.

The QAPP included in Appendix B describes the procedures to be used to provide for the
integrity of the field data and analytical laboratory data to be collected. The QAPP includes
specific information pertaining to the handling of samples, analytical methods to be used,
Quality Assurance/Quality Control (QA/QC) procedures to be followed, analytical laboratory
reporting limits, documentation procedures, project organization, decontamination procedures,
sampling procedures, and a sampling and analysis plan. As described in the QAPP, analytical
laboratory results will be provided in an EQUIS database format in accordance with the
Electronic Data Deliverable (EDD) requirements of the NYSDEC.

5.1 Remedial Investigation

The RI will include a detailed evaluation of the nature and extent of contamination at the
Site. The RI will include a review of existing records of utilities on, and adjacent to the Site,
a comprehensive geophysical survey, test pit excavations, soil and groundwater sampling,
with off-site analytical laboratory analyses, overburden monitoring well installation,
groundwater sampling with off-site analytical laboratory analyses, hydraulic conductivity
testing of the overburden aquifers, investigation derived waste (IDW) management, data
evaluation and report preparation. A summary of the analytical laboratory-testing program
anticipated for this RI is provided as Table 1 of the QAPP included as Appendix B. The
NYSDEC will be notified at least seven days in advance of field activities so that it can
arrange to have a representative on-site, if desired.

5.1.1 Geophysical Survey

The history of the Site indicates that USTs or other buried structures of potential
environmental concern may have existed at the Site. To evaluate the potential presence of
such structures, an EM-31 geophysical survey will be conducted by AMEC Geomatrix, Inc.,
or another experienced contractor, over the portion of the Site were buildings were not
reportedly located, using an approximate 12-foot line spacing. An EM-61 geophysical
survey will be conducted over the portion of the Site in which former buildings were
reportedly located using approximate 3-foot line spacing. Using these two methods in
conjunction with each other should provide information necessary to locate subsurface
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anomalies present at the Site that may indicate the presence of sumps, tanks, piping or other
potentially significant buried metallic objects.

Utilities, if present on the Site, will also be mapped to the extent possible using the
geophysical survey data. A Global Positioning System (GPS) will be used to locate grid
boundaries, as well as the visible sources of anomalous geophysical readings such as drain
grates, fences, vertical piping, reinforced concrete, fill areas and other findings. Precise
mapping of these Site features will allow more complete screening of the surveyed areas and
help to eliminate “noise” to the extent possible.

The results of the geophysical study, including the locations of potential subsurface
anomalies such as UST locations, will be geo-referenced and incorporated into the Global
Information System (GIS) database. The results will be used to assist in determining the
locations of subsequent subsurface investigations, such as test pit excavations, overburden
soil boring locations, and monitoring well installation locations.

Once substantial anomalies that may be indicative of USTs, or other similar structures that
may represent an environmental concern, in the grid area are located, test pits will be
excavated during the test pit investigation phase of this project (refer to Section 5.1.4) to
evaluate the nature of the magnetic anomalies identified. Excavation will continue until a
source for each substantial anomaly is identified. The geophysical survey findings will also
be used to assist in the determination of subsequent test borings and monitoring wells and as
part of the utility assessment.

5.1.2 Utility Assessment

Current information suggests that active utilities are not present of the Site. However, since
identifying potential preferred contamination migration pathways is a significant objective of
the RI for identifying potential preferred contamination pathways. Publicly available utility
records will be obtained, reviewed and verified with field observations in order to identify
utilities on-site and immediately off-site, including buried sewer systems (e.g., storm,
sanitary or combined), electric lines, natural gas lines, water delivery lines, etc. The results
of the geophysical surveys described in Section 5.1.2 will be used to supplement the utility
assessment and develop maps of buried utilities (if any are identified on the Site).

5.1.3 Surface Soil Samples

Surface soil samples will be collected from the eleven locations depicted on Figure 6 (i.e.,
designated SS-1 through SS-11), and described on Table 1 Summary of Proposed Remedial
Investigation Test Locations. The sample locations may be adjusted in the field with
NYSDEC concurrence to nearby areas if those areas appear stained, devoid of vegetation
and/or exhibit other characteristics that indicate the presence of contamination.

The surface soil samples will be collected from a depth of 0 to 6 inches below the vegetative
cover. Initially, vegetation will be removed with a dedicated disposable trowel and placed to
the side of the test location. The trowel will then be used to collect the surface soil sample
from the 0 to 6 inch depth interval. Portions of the samples will be placed directly into
laboratory-supplied glassware for subsequent analysis. To the extent practicable based on
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visual and olfactory observations, the portions placed in laboratory-supplied glassware will
consist of the most contaminated section of the sample. Other portions of the samples will be
placed in Ziploc®-type plastic baggies that will subsequently be field screened with a PID in
accordance with the provisions of the QAPP located in Appendix B. The laboratory
containers and baggies for each sample location will be labeled and placed in a cooler
maintained at or below 4°C.

The surface soil samples will be submitted for analytical laboratory analyses using the
procedures listed in the QAPP presented in Appendix B. The samples will be submitted
under chain-of-custody control to Spectrum Analytical, Inc. (Spectrum) of Warwick, Rhode
Island. Spectrum is a New York State Department of Health (NYSDOH) Environmental
Laboratory Approval Program (ELAP)-certified analytical laboratory (ELAP ID LAI00329).
Each surface soil sample will be analyzed for the following suite of test parameters (refer to
Table 1 of the QAPP):

= TCL VOCs and tentatively identified compounds (TICs);
= TCL SVOCs plus TICs;

= TCL Pesticides;

= Cyanide

= TCL PCBs; and

= Target Analyte List (TAL) Metals.

Note: Surface soil samples submitted for VOC testing will be collected using United States
Environmental Protection Agency (USEPA) Method 5035 protocols (refer to the QAPP
included in Appendix B).

5.1.4 Test Pit Excavations

To further evaluate subsurface conditions across the Site, test pits will be excavated in select
locations of the Site. The test pits are intended to 1) assist in evaluating the nature and extent
of contamination, including impacts adjacent to former railroad spur lines; 2) evaluate
various sub-grade structures, including the remnants of the former buildings; 3) assist in the
collection of soil and fill samples to be tested for investigative parameters; and, 4) evaluate
select magnetic anomalies that may be identified during the geophysical survey. Prior to the
excavation of the test pits, a utility stakeout and utility clearance will be obtained.

The currently proposed test pit locations (i.e., designated TP-1 through TP-15) are depicted
on Figure 6, which was developed based, in part, on a review of historic operations
conducted at the Site (refer to Figure 3 through Figure 5), and to obtain information about fill
types and thicknesses throughout the Site. [Note: To minimize damage to the current asphalt-
paved parking lot on the Site, shallow test borings (i.e., advanced to a depth of 12 ft. bgs,
unless evidence of fill or contamination is detected in the bottom-most sample) will be
advanced in locations TB-101 and TB-102 in lieu of test pits. Additional test pits may be
advanced to assess the nature of geophysical anomalies (if identified), conduct further
delineation, or other circumstances that are deemed appropriate. The currently proposed test
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pits, and the rationale for their excavation, are summarized on Table 1 Summary of Proposed
Remedial Investigation Test Locations.

A 40-hour OSHA trained subcontractor will be retained to provide a backhoe or excavator
and operator to advance the test pits to depths up to approximately 12 ft. bgs (i.e., the
estimated reach of the excavation equipment), or less depending on the subsurface materials
encountered. This subcontractor will call in a utility stakeout prior to start of intrusive work.
If an abandoned UST or other structure that represents an environmental concern is
encountered, an attempt will be made to excavate the test pit to a depth that is below the
invert of the UST or structure within the reach limits of the equipment. In the event
contaminated materials requiring off-site disposal are encountered, and in order to minimize
the spread of potentially contaminated soil/fill material at the Site, excavated materials from
test pits will be staged on polyethylene plastic sheeting and characterized and disposed in
accordance with applicable regulations.

Soil/fill encountered in the test pit excavations will be screened using a PID equipped with a
10.6 electron volt (eV) lamp. Samples from the test pits with the greatest field evidence of
impact (i.e., elevated PID readings above ambient air background conditions, staining,
suspect fill material, odors, etc.) will be collected for possible analytical laboratory testing.
Pertinent field observations will be recorded for each location on a test pit excavation log.
Details regarding the field reporting protocols are provided in the attached QAPP.

If field observations and/or elevated PID readings suggest the presence of dense non-aqueous
phase liquid (DNAPL) or light non-aqueous phase liquid (LNAPL), a shake test on an aliquot
of the corresponding soil sample will be completed using hydrophobic dye. To complete this
testing, a representative sample aliquot will be prepared with a couple ounces of potable
water and a small amount (i.e., pinch) of Sudan IV or equivalent, and placed in a sealable
plastic baggie, agitated, and then noted for pigment staining. If organic DNAPL or LNAPL
is present, the Sudan 1V Pigment should result in pigment staining.

Select soil and fill samples from test pit excavations will be submitted under chain-of-
custody control to Spectrum for analytical laboratory testing. The selection criteria for the
samples submitted for analysis is listed below:

= To confirm evidence of field contamination (elevated PID readings, staining, odors,
present of NAPL fill material, etc.), samples will be collected from the zone of
greatest evidence of field contamination.

= To characterize the fill encountered at the Site, a sample of each distinct type of fill
material (e.g., construction/demolition debris, railroad ballast, etc.) encountered will
be collected,

= Approximately one to two feet below significant changes in the nature and extent of
identified field contamination.

= At the base of the test pit excavation to document the soil conditions, and,

= Adjacent to subsurface structures of environmental concern such as abandoned
utilities or other preferential pathways for contaminant migration.
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It is currently anticipated that a total of ten soil samples will be collected from test pits TP-1
through TP-15 and test borings TB-101 and 102 (see Figure 6) and submitted under chain-of-
custody control to Spectrum for analytical laboratory testing using the procedures listed in
the QAPP. The soil samples from these test pits will be analyzed for the following suite of
test parameters (refer to Table 1 of the QAPP):

= TCL VOCs and tentatively identified compounds (TICs);
=  TCL SVOCs plus TICs;

= TCL Pesticides;

=  Cyanide

= TCLPCBs; and

= Target Analyte List (TAL) Metals.

Note: Soil samples collected from the test pits submitted for VOC testing will be collected
using United States Environmental Protection Agency (USEPA) Method 5035 protocols
(refer to the QAPP included in Appendix B).

Following completion of each test pit excavation, it is anticipated that the location will be
restored by backfilling with excavated materials in the same general sequence as removed
and compacting the excavated material in one-foot lifts by tamping the with the backhoe
bucket. Excavated materials will be re-used in the test pit excavation to the maximum extent
possible in accordance with Section 3.3(e) 4 of DER-10. In the event that some of the
excavated materials can not be placed back into the test pit, the subject material will be
staged on, and covered with, 6-mil polyethylene plastic sheeting for later characterization,
handling and disposal as an investigation-derived waste. The backhoe or excavator will be
decontaminated prior to use at each test pit location. Decontamination water will be handled
as IDW in accordance with Section 5.1.7.

5.1.5 Soil Borings

Based upon historic documentation of industrial activities conducted at the Site, which are
summarized on Figure 3 through Figure 5, seven test borings (designated TB-101 through
TB-107) are proposed in the locations depicted on Figure 6.  The rationale for the
advancement of test borings TB-101 through TB-107 is summarized on Table 1 Summary of
Proposed Remedial Investigation Test Locations. The final locations of the soil borings may
be modified based on the information obtained during the initial tasks of the RI (i.e., Section
5.1.1 through Section 5.1.5).

A 40-hour OSHA trained subcontractor will be retained to provide drilling equipment and an
operator to advance the test borings and collect representative samples for observation and
subsequent testing. This subcontractor will call in a utility stakeout prior to start of intrusive
work.

The test borings will be advanced using a rotary drill-rig or a combination direct-push drill-
rig capable of advancing 4.25-inch inner diameter Hollow Stem Augers (HSA). Currently it
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is anticipated that test borings TB-101 and TB-102 will terminate at a depth of 12 ft. bgs,
unless these test borings have to be advanced to greater depths to define the apparent extent
of environmental impact. Test borings TB-103 through TB-107 will be advanced through
approximately 30 ft. of overburden materials (i.e., at least 10 ft. below the top of the
observed first water-bearing zone). The test borings will be located via GPS and tape
measurements from existing site features.

During drilling, continuous samples will be collected from the ground surface to depths of up
to 16 ft. bgs using continuous split spoon samples collected via Standard Penetration Test
(SPT) methods in the overburden ahead of the hollow stem augers. Depending on the
subsurface conditions encountered, samples below 16 ft. bgs will be collected at 5-foot
intervals. If field evidence of contamination is detected, continuous split spoon samples will
be collected until the vertical extent of apparent contamination is determined. If SPT refusal
is encountered, the HSA will be used to advance the borings, and sampling will resume (i.e.,
assuming auger refusal is not encountered). The soil samples collected will be logged and
screened with a PID in the field by a DAY representative. Select soil samples from the test
borings will be collected for potential analytical laboratory analyses to confirm the field
observation findings.

If field observations and/or elevated PID readings suggest the presence of DNAPL or
LNAPL, the DAY representative will perform a shake test on an aliquot of the corresponding
soil sample with hydrophobic dye using the procedure outline in Section 5.1.4. If DNAPL is
encountered, representatives of the NYSDEC will be consulted to discuss options to prevent
investigation induced vertical migration of DNAPL.

The soil samples collected for analytical laboratory testing will be selected using the
following criteria.

= Samples will be tested to confirm evidence of field contamination (elevated PID
readings, staining, odors, present of NAPL, etc.) to evaluate samples with the greatest
evidence of apparent contamination.

= Samples will be collected from approximately one to two feet below areas of apparent
environmental impact for possible testing to assess the vertical extent and nature of
the contamination.

= Samples will be collected adjacent to subsurface structures of environmental concern
such as abandoned utilities or other preferential pathways for contaminant migration.

= Samples will be collected at the bedrock/overburden interface (if encountered).
= Samples will be collected approximately one foot above the encountered water table.

Currently it is anticipated that one sample will be collected from each test boring and
submitted for laboratory analyses using the procedures listed in the QAPP. [Note: To satisfy
the criteria listed above, additional samples may require testing. If such testing is required,
the NYSDEC will be contacted to review the proposed samples and test parameters.]

Two of the soil samples collected form the test borings will be analyzed for the following
suite of test parameters (refer to Table 1 of the QAPP):
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= TCL VOCs plus TICs;
= TCL SVOCs plus TICs;
= TCL Pesticides;

= Cyanide;
« TCL PCBs; and
«  TAL Metals.

Five of the samples collected form the test borings will be analyzed for the following suite of
test parameters (refer to Table 1 of the QAPP):

= TCL VOCs plus TICs;
= TCL SVOCs plus TICs; and
=  TAL Metals.

Note: Soil samples collected from the test borings submitted for VOC testing will be
collected using United States Environmental Protection Agency (USEPA) Method 5035
protocols (refer to the QAPP included in Appendix B).

5.1.6 Groundwater Evaluation

A groundwater evaluation is proposed as part of the scope of investigation for this project.
The purpose of the groundwater evaluation is to evaluate groundwater quality at the Site,
evaluate potential off-site impacts migrating onto the Site, and evaluate potential off-site
migration of known and suspected contamination in groundwater.

Currently it is anticipated that seven monitoring wells installed at the Site (designated MW-A
through MW-G) positioned the approximate locations depicted on Figure 6 will be used to
evaluate groundwater conditions. Monitoring well MW-A was installed as part of the
Preliminary Phase Il ESA and the remaining six monitoring wells will be installed as part of
the RI. [Note: in the event field evidence of contamination is detected during the
advancement of the soil borings described in Section 5.1.5 (e.g., free product, elevated PID
readings, etc.) the NYSDEC will be consulted and monitoring wells will be installed.] Based
on the preliminary conceptual site model the first water-bearing unit underlying the Site is
anticipated to be encountered approximately 18 ft. bgs.

Monitoring Well Installation

Monitoring wells MW-B through MW-G will be installed utilizing a two-inch inside
diameter, Schedule 40 PVC casing and screen materials. A schematic overburden well
construction diagram is shown on Figure 7. The monitoring wells will be constructed using
no. 10 slot screen attached to a solid PVC riser casing extending from the top of the screened
section to the ground surface. The well screen length will be installed to extend
approximately three feet above the observed water table and seven feet below the observed
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water table (i.e., approximately from depths of about 20 ft. bgs and 30 ft. bgs). The actual
length of the well screen and installation depth may vary due to the field conditions
encountered.

The annulus around the well screen will be filled with a washed and graded silica sand pack
that will be placed to at least two feet above the top of the screen interval. A minimum two-
foot thick bentonite seal will be placed above the sand pack and hydrated with potable water.
Following hydration of the bentonite, the remaining annulus will be filled with
cement/bentonite grout consisting of approximately 96% Portland type 1 (or similar) cement
to 4% granular bentonite mixture and water. The cement/bentonite grout will be tremied into
the well annulus to approximately one foot below grade. A curb box with locking cap will be
placed over each well and cemented in-place.

Well Development

At least two days following installation, the monitoring wells will be developed in
accordance with the protocol outlined in the QAPP. As identified in the QAPP,
modifications to the well development protocol may be necessary if considerable amounts of
lost drill water cannot be efficiently removed during standard well development procedures.

Groundwater Sampling

A total of two rounds of groundwater samples will be collected for laboratory analysis from
monitoring wells MW-A through MW-G. The first round of groundwater samples will be
collected at least two weeks following adequate development of the subject monitoring wells,
or at a time approved by the NYSDEC. To assist in meeting the desired project schedule, the
second round of groundwater sampling will be collected approximately three months after
the initial groundwater sampling round. To the extent possible and in coordination with the
NYSDEC, sampling events will occur during seasonal high and seasonal low groundwater
table conditions.

At least the first round of groundwater samples will be collected utilizing low-flow purging
and sampling procedures. With input from the NYSDEC, a decision will be made whether
low-flow sampling is required during the second round. Any alternate groundwater sampling
methods will be proposed to the NYSDEC for its approval. Low-flow and conventional
groundwater sampling procedures are outlined in the QAPP.

The initial round of groundwater samples will be analyzed in the field for the parameters pH,
temperature, specific conductance, turbidity, dissolved oxygen (DO) and oxygen reduction
potential (ORP) and submitted to Spectrum for testing of the following suite of parameters
(refer to Table 1 of the QAPP):

= TCL VOCs plus TICs;

= TCL SVOCs plus TICs;
= TCLPCB:s;

= TCL pesticides;
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=  TAL Metals; and,
= Cyanide.

The field parameters of pH, temperature, turbidity, DO and ORP will be measured using a
Horiba Model U-22 water quality meter, or similar (refer to the QAPP in Appendix B).

Following a review of the data collected during the initial monitoring event, the NYSDEC
will be contacted to determine if the parameter list identified above can be modified. For
purposes of this Work Plan it is assumed that during the second sampling event each of the
monitoring wells will be tested for the parameters.

= TCL VOCs plus TICs; and
= TCL SVOCs plus TICs.

Prior to use and between monitoring wells, the portable bladder pump and other reusable
(non-disposable) groundwater sampling equipment will be decontaminated. Water generated
from the well sampling and equipment decontamination activities will be containerized as
IDW for later disposal. Procedures for managing IDW are provided in Section 5.1.7.

Surveying and Groundwater Potentiometric Surface Evaluation

A licensed surveyor will be retained to measure the locations and elevations of each new
monitoring well and the existing monitoring well at the Site to established benchmark
elevations. During each sampling event, static groundwater measurements will be collected
from each monitoring well using an electronic static water level meter or an oil/water
interface meter. Static water-level measurements will also be obtained during other portions
of the RI, such as during the slug testing activities described below. Groundwater elevations
will be calculated for sampling events, and during other monitoring events, and
corresponding potentiometric groundwater contour maps will be prepared illustrating the
approximate groundwater elevations and groundwater flow direction(s). The survey
information and groundwater elevations will also be imported into a GIS database for the
Site.

Physical Characterization

The hydraulic conductivity of the water-bearing units at the Site will be calculated using in-
situ slug testing techniques from selected monitoring wells. Each slug test will be conducted
by instantaneously changing the water level in a monitoring well by the introduction, and
subsequent removal, of a non-reactive solid and sealed PVC pipe, “the slug”, and measuring
the aquifer’s response to the changing water-level over time. Slug tests will be conducted by
both inserting and removing the slug. Removal of the slug will be conducted only after the
well has receded to 98% of the original water level. The slug test procedures are described in
Bouwer, H., 1989. The Bouwer and Rice slug test--an update, Groundwater, vol. 27, no. 3,
pp. 304-309 and the original Bouwer, H and R.C. Rice 1976 article in the Water Resources
Research Journal. Slug test data will be imported to specialized software such as SuperSlug
to calculate hydraulic conductivity, and if appropriate the transmissivity. The hydraulic
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conductivity data will also be used to evaluate the local groundwater velocity combined with
potentiometric data gathered at the Site.

Slug tests will be conducted in three of the monitoring wells installed at the Site following
completion of the first round of groundwater sampling. The location and water-bearing units
of the slug tests will be determined based on an evaluation of the Rl data obtained to date.
Based on the extent of groundwater impacts to the overburden, the number of slug tests
conducted in each water-bearing unit may change.

5.1.7 Investigation Derived Wastes Management and Disposal

It is anticipated that solid and liquid study-derived wastes will be generated during the RI.
IDW will be managed in general accordance with the applicable provisions set forth of DER-
10 Section 3.3(e). The anticipated proposed method for handling, characterization and
disposal of IDW is described below.

Potentially contaminated liquid wastes will likely include: decontamination water, drilling
water, well development water, and purge water. The handling of the contaminated liquids is
further discussed below. Storage of liquid IDW will be generally collected in 55-gallon
drums, which will be stored on the Site in a secure location. Liquids that are grossly
contaminated or suspected to contain NAPL may be placed in separate drums and labeled
accordingly. Management of liquid IDW following completion of the first round of
groundwater sampling may be modified following review of the RI results. It is anticipated
that liquid IDW will be discharged to the City of Olean sanitary sewer system under a sewer
use permit. Obtaining a sewer use permit may require sampling the IDW for the parameters
of concern. Sampling of IDW necessary to obtain a sewer use permit will be incorporated
into the RI/RAA Report. A copy of the sewer use permit will be provided to the NYSDEC
prior to any discharge to the sanitary sewer system. Drummed liquid IDW that is grossly
contaminated or suspected to contain NAPL will also be characterized using the investigation
test results and other sampling data as necessary to dispose or treat the material in accordance
with the applicable rules and regulations.

Potentially contaminated solid wastes will likely include disposable sampling equipment and
personal protective equipment (PPE), soil samples that were collected but not selected for
analytical laboratory testing, soil cuttings from rotary drilling operations, and possibly a
small amount of displaced excavated material (i.e., soil or fill) that cannot be placed back in
test pits during backfilling due to compaction difficulties, depending upon the nature of the
excavated material. The handling of contaminated solid wastes is further discussed below. It
is anticipated that the solid IDW will be placed in a 55-gallon drum. As an exception, solids
that are grossly contaminated or suspected to contain NAPL may be placed in separate drums
and labeled accordingly. The IDW solids will be characterized and disposed of off-site in
accordance with the applicable rules and regulations. If based on a review of the RI results
that re-use of the IDW is possible, the NYSDEC will be notified of the proposed re-use of
IDW for approval prior to implementation.

5.1.8 Analytical Laboratory Quality Assurance/Quality Control
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A NYSDEC approved analytical laboratory that is NYSDOH ELAP certified will complete
the analytical laboratory testing. Further details on the analytical laboratory QA/QC
program for this project are provided in the QAPP.

A NYSDEC approved data validator (currently anticipated to be Environmental Data
Validation, Inc., see QAPP) will independently prepare a Data Usability Summary Report
(DUSR) in accordance with the provisions set forth in Appendix 2B of the DER-10. The
findings of the DUSR(s) will be incorporated in analytical laboratory tables that will be
included in the RI and other associated reports as applicable. Further information is provided
in the QAPP.
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6.0 REMEDIAL INVESTIGATION/REMEDIAL ALTERNATIVES ANALYSIS
REPORT

The RI/RAA report will be prepared in accordance with provisions set forth in DER-10. The
RI/RAA report will present the findings and outcome of the RI, the results of the IRMs (if
completed), and an analysis and recommendation of remedial alternatives. An executive
summary will be included in the RI/RAA report.

The RI portion of the report will include, but is not limited to, the following components:
« Technical overview and details on the investigative work performed;

« A description of the physical characteristics of the Site, including soil/fill types,
hydrogeological characteristics, proximity to a drinking water aquifer, absence of surface
water, floodplains, and wetlands for this specific Site, etc.;

« Identification of the nature and extent of contamination, including identification of
known or suspected sources of contamination;

« A discussion on contaminant fate and transport, including potential routes of migration,
contaminant persistence, and documented contaminant migration as well factors that
affect contaminant migration;

« A qualitative human health exposure assessment, and completion of a Fish and Wildlife
Resources Impact Analysis (FWRIA) Decision Key;

« A Summary and Conclusions section, including identification of data limitations or
recommendations for future work;

. ldentifications of recommended RAOs;

« Appropriate figures including a project locus map, site plan depicting Site features,
sample location figures and results of various testing (e.g., geophysical survey results,
contaminants of concern (if any) detected in soil, groundwater or other media, including
isopleth maps), overburden potentiometric groundwater contour maps, extent of NAPL if
appropriate, etc.;

« Stratigraphic cross-sections prepared using information and data obtained during the
investigation;

« Identification of SCG values that pertain to the Site;

. Data tables including: a table(s) providing specifics on each sample tested (e.g., sample
designation, location, date, depth interval, test parameters, UTM NAD 83 coordinates),
summary tables comparing detected constituents to appropriate regulatory SCG values; a
table summarizing the nature and extent of constituents detected at the Site; and tables for
other various investigation-related data or information). The analytical laboratory results
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for soil samples tested will be compared to appropriate NYSDEC Part 375 SCOs. The
analytical laboratory results for groundwater samples will be compared to NYSDEC
Technical and Operational Guidance Series (TOGS) 1.1.1 groundwater standards and
guidance values;

Analytical laboratory reports and associated QA/QC evaluation (e.g., DUSRS);

Field logs and data, including test boring logs, and well construction diagrams, well
development logs, well sampling logs, hydraulic conductivity testing data, PID readings
from soil screening and CAMP monitoring;

Photographs;

Conclusions and recommendations regarding the extent of the areas of concern,
identification of any unacceptable exposure pathways, and recommendations of future
work (e.g. none, additional investigation, or an evaluation of remedial alternatives);

An updated conceptual site model; and

Other information as deemed appropriate.

To the extent required by the NYSDEC at the time of report submission, analytical
laboratory data generated as part of the RI will be submitted to the NYSDEC in the
appropriate EDD format.

The RAA portion of the report will discuss potential remediation options for addressing
impacts documented in the RI portion of the report. A detailed evaluation will be conducted
for each remedial alternative taking into consideration factors identified in DER-10.
Evaluation criteria include, but are not limited to:

Overall protection of human health and the environment, including potential exposures;
Compliance with SCG values;

Long-term effectiveness and permanence;

Short-term effectiveness;

Reduction of toxicity, mobility and/or volume;

Implementability;

Current use and reasonably anticipated future use of the Site;

Community acceptance, and

Cost.

The RAA will identify general response actions including an estimate of the volumes/areas
of contaminated media. General response actions include categories such as treatment,
containment, excavation, extraction, disposal, institutional controls, engineering controls, or
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various combinations. Cumulative data will be used as the project progresses to modify
general response actions as deemed appropriate. Where presumptive remedies are available
to address an area of contaminated media, they will be strongly considered; however,
innovative technologies will also be considered. Applicable general response actions will be
developed on a medium-specific basis, similar to the development of RAOs. For each
medium addressed, the volumes or areas to be remediated will be identified and characterized
with respect to requirements for protectiveness, taking into account the chemical and
physical characterization. During this step, technologies that are not suitable for the Site will
be eliminated from further consideration.

Technology types for each general response action associated with an impacted media will be
screened for appropriateness. Technology types may include chemical treatment, enhanced
biodegradation, capping, thermal destruction, dewatering, etc. The technologies that appear
feasible and capable of meeting the Standards, Criteria and Guidance goals will be used in
development of remedial alternatives for the Site. The technologies will then be assembled
into media-specific or site-wide remedial alternatives. The following components of each
alternative will be discussed: size and configuration of processes; anticipated remediation
duration; spatial requirements; disposal options; permit requirements; and beneficial or
adverse impacts on fish and wildlife.

A no-action alternative and a pre-disposal alternative will also be developed and evaluated
for the Site. Other alternatives will be developed that take into consideration: current use and
anticipated future use of the Site, additional removal of source areas beyond that already
addressed by the IRMs; and contaminant containment. The remedial alternatives will then be
compared to the evaluation criteria and a comparative analysis will be completed. Based on
the remedial alternative analysis, a remedial alternative for the Site will be recommended,
which will include a discussion on the reasons for selection. The criteria of community
acceptance will be evaluated upon completion of the public comment period.

The RI/RAA Report will be submitted to the NYSDEC for their review and comment.
Following review and comment from the NYSDEC, the RI/RAA Report will be finalized,
stamped and signed by a currently-registered New York State licensed Professional Engineer
(P.E.) prior to approval by the NYSDEC. Based on the findings of the RI/RAA Report, the
NYSDEC will prepare a Proposed Remedial Action Plan (PRAP) summarizing the proposed
remedy for the Site. The final RI/RAA Report will include an electronic copy in the
appropriate PDF format required by the NYSDEC.
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7.0 REPORTING SCHEDULE

The RI will proceed immediately following NYSDEC approval of this Work Plan. A
detailed schedule for each phase of the RI/RAA project is included as Appendix D.
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8.0 ACRONYMS

ASP

BCP

bgs

BOA
CAMP
DAY

DO
DNAPL
DUSR
ECP
EDD
EDV
ELAP
EM

ERM
FWRIA
GIS

GPS
HASP
HSA
IDW
IRM
mg/kg
LNAPL
NAPL
NYSDEC
NYSDOH
NYSDOS
NYSDOT
OSHA
ORP
PCBs
PDF

P.E.
Phase | ESA
Phase Il ESA
PID

PPB

PPE

PPM
PRAP
PVC
QA/QC
QAPP
RAO

Analytical Services Protocol

Brownfield Cleanup Program

Below the Ground Surface

Brownfield Opportunity Area

Community Air Monitoring Plan

Day Environmental, Inc.

Dissolved Oxygen

Dense Non-Aqueous Phase Liquid

Data Usability Summary Report

Emergency Contingency Plan

Electronic Data Deliverable

Environmental Data Validation, Inc.
Environmental Laboratory Approval Program
Electromagnetic

Environmental Resources Management

Fish and Wildlife Resources Impact Analysis
Geographic Information System

Global Positioning System

Health And Safety Plan

Hollow Stem Augers

Investigation Derived Waste

Interim Remedial Measure

Milligram per Kilogram, or parts per million
Light Non-Aqueous Phase Liquid
Non-Aqueous Phase Liquid

New York State Department of Environmental Conservation
New York State Department of Health

New York State Department of State

New York State Department of Transportation
Occupational Health and Safety Administration
Oxidation Reduction Potential
Polychlorinated Biphenyls

Portable Document Format

Professional Engineer

Phase | Environmental Site Assessment
Phase Il Environmental Site Assessment
Photoionization Detector

Parts Per Billion

Personal Protective Equipment

Parts Per Million

Proposed Remedial Action Plan

Polyvinyl Chloride

Quality Assurance/Quality Control

Quality Assurance Project Plan

Remedial Action Objective
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ACRONYMS (continued)

RAWP
RCRA
REC
RI/RAA
ROW
SCG
SCL
SCO
SOP
Spectrum
SPT
SVOC
TAL
TCL
TIC
TOC
TOGs
TPH
Ug/Il
USEPA
UST
VOC
WQS/GV

Remedial Action Work Plan

Resource Conservation and Recovery Act
Recognized Environmental Condition

Remedial Investigation/Remedial Alternatives Analysis
Right of Way

Standard, Criteria and Guidance

Soil Cleanup Levels

Soil Cleanup Objective

Standard Operating Procedure

Spectrum Analytical, Inc.

Standard Penetration Test

Semi-Volatile Organic Compound

Target Analyte List

Target Compound List

Tentatively Identified Compound

Total Organic Carbon

Technical and Operational Guidance Series
Total Petroleum Hydrocarbons

Microgram per Liter

United States Environmental Protection Agency
Underground Storage Tank

Volatile Organic Compound

Water Quality Standards and Guidance Values
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Table 1
202 Franklin Street
Olean, New York

RI/RAA Work Plan

Summary of Proposed Remedial Investigation Test Locations

:I'est . Test Type Rationale for Sample Locations
Designation
SS-01 Surface Soil Assess surface soil conditions on the boundary of the Site adjacent to the railroad ROW
SS-02 Surface Soil Assess surface soil conditions on the boundary of the Site adjacent to the railroad ROW
SS-03 Surface Soil Assess surface soil conditions on the boundary of the Site adjacent to the railroad ROW and in the vicinity of the former railroad spur line footprint as depicted in Sanborn Maps dated 1949
SS-04 Surface Soil Assess surface soil conditions adjacent to the former railroad spur line footprint as depicted in Sanborn Maps dated 1909, 1915, and 1925
SS-05 Surface Soil Assess surface soil conditions for Site coverage
SS-06 Surface Soil Assess surface soil conditions adjacent to the former railroad spur line and in the area of the shipping conveyor of the Arvey Ware Corp. as depicted in Sanborn Map dated 1932
SS-07 Surface Soil Assess surface soil conditions adjacent to the entry way of the enamel and asphalt coating department of the Fibre Forming Corp. as depicted in Sanborn Map dated 1949
SS-08 Surface Soil Assess surface soil conditions along the eastern edge of the Site
SS-09 Surface Soil Assess surface soil conditions along the eastern edge of the Site
SS-10 Surface Soil Assess surface soil conditions on the boundary of the Site adjacent to the railroad ROW
SS-11 Surface Soil Assess surface soil conditions for Site coverage
TP-01 Test Pit Observe subsurface conditions and collect soil/fill samples in the former railroad spur line footprint as depicted in Sanborn Maps dated 1909, 1915, and 1925
TP-02 Test Pit Observe subsurface conditions and collect soil/fill samples in the former railroad spur line footprint as depicted in Sanborn Maps dated 1909, 1915, and 1925
TP-03 Test Pit Determine the extent of the former railroad spur line footprint as depicted in Sanborn Maps dated 1909, 1915, and 1925.
TP-04 Test Pit Observe subsurface conditions and collect soil/fill samples in the former railroad spur line footprint as depicted in Sanborn Maps dated 1949
TP-05 Test Pit Determine the extent of the former railroad spur line footprint as depicted in Sanborn Maps dated 1949
TP-06 Test Pit Observe subsurface conditions and collect soil/fill samples from the painting department of the Seaman Container Company as depicted in a Sanborn Map dated 1925
TP-07 Test Pit Observe subsurface conditions and collect soil/fill samples from the tank room area as depicted in Sanborn Maps dated 1932 and 1949
TP-08 Test Pit Observe subsurface conditions and collect soil/fill samples from the area of two alcohol tanks depicted in Sanborn Map dated 1956
TP-09 Test Pit Observe subsurface conditions and collect soil/fill samples from the former railroad spur line and between the warehouse building of the Wood Alcohol Co. as depicted in Sanborn Maps dated 1909 and 1915
TP-10 Test Pit Observe subsurface conditions and collect soil/fill samples for Site coverage
TP-11 Test Pit Observe subsurface conditions and collect soil/fill samples adjacent to the railroad ROW
TP-12 Test Pit Observe subsurface conditions and collect soil/fill samples for Site coverage
TP-13 Test Pit Observe subsurface conditions and collect soil/fill samples adjacent to the railroad ROW
TP-14 Test Pit Observe subsurface conditions and collect soil/fill samples for Site coverage
TP-15 Test Pit Observe subsurface conditions and collect soil/fill samples for Site coverage
TP-X Test Pit Additional test pits to assess magnetic anomalies identified in the electromagnetic survey or as needed to supplement test borings
TB-101 Test Boring Observe subsurface conditions and collect soil/fill samples from the manufacturing area of the Wood Alcohol Co. as depicted in Sanborn Maps dated 1909 and 1915
TB-102 Test Boring Observe subsurface conditions and collect soil/fill samples from the dipping room of the Seaman Container Company as depicted in a Sanborn Map dated 1925
TB-103 Test Boring Observe subsurface conditions and collect soil/fill samples from the factory area of the Fibre Forming Corp. as depicted in Sanborn Maps dated 1932 and 1949
TB-104 Test Boring Observe subsurface conditions and collect soil/fill samples for Site coverage
TB-105 Test Boring Observe subsurface conditions and collect soil/fill samples from the boiler room area as depicted in Sanborn Maps dated 1932 and 1949
TB-106 Test Boring Observe subsurface conditions and collect soil/fill samples for Site coverage
TB-107 Test Boring Observe subsurface conditions and collect soil/fill samples for Site coverage
MW-B Monitoring Well Observe saturated soil conditions and overburden groundwater conditions below the interior of the Site and near the former enameling and asphalt coating department as depicted in Sanborn Maps dated 1932 and 1949
MW-C Monitoring Well Observe saturated soil conditions and overburden groundwater conditions on the presumed hydraulic up gradient edge of the Site
MW-D Monitoring Well Observe saturated soil conditions and overburden groundwater conditions on the presumed hydraulic down gradient edge of the Site
MW-E Monitoring Well Observe saturated soil conditions and overburden groundwater conditions on the presumed hydraulic down gradient edge of the Site
MW-F Monitoring Well Observe saturated soil conditions and overburden groundwater conditions on the presumed hydraulic down gradient edge of the Site
MW-G Monitoring Well Observe saturated soil conditions and overburden groundwater conditions on the presumed hydraulic down gradient edge of the Site

Note: Depending on conditions encountered at the Site at the time of drilling, select test borings may be converted to monitoring wells.
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1.0 INTRODUCTION

Day Environmental, Inc. (DAY) prepared this Health and Safety Plan (HASP) outlining
policies and procedures to protect workers and the public from potential environmental
hazards during the Remedial Investigation described in the Remedial
Investigation/Remedial Alternatives Analysis (RI/RAA) Work Plan for the property
addressed 202 Franklin Street, Olean, County of Cattaraugus, New York (the Site). The
location of the approximate 5.4 acre Site is depicted on the map included as Figure 1.
Currently the Site consists of an of vacant grass/weed covered land with some scattered
trees and an approximate 2.2-acre paved parking lot that services the industrial facility
located to the south (i.e., at 211 Franklin Street).

Although the HASP focuses on the specific work activities planned for the Site, it must
remain flexible due to the nature of this work. Conditions may change and unforeseen
situations can arise that require deviations from the original HASP

1.1  Site History/Overview

The Site is located in an industrial-use area in the City of Olean, Cattaraugus County,
New York. The Site is bound to the north by the Southern Tier Expressway (i.e.,
Interstate 86), to the east by an athletic field and a residential neighborhood beyond, to
the south by Franklin Street and a manufacturing facility beyond, and to the west a
railroad right of way (ROW) and commercial-use properties beyond. Historically, the
Site was improved with several buildings that operated as manufacturing facilities.
Specific information regarding the previous use of the Site is provided below.

Approximate
Facility Dates of Remarks
Operation

United Wood Alcohol 1909-1925 Manufacturer of wood alcohol

Company (methanol)

Seaman Container 1925-1930 Manufacturer of paper pails
containers, coolers, etc.

Olean Bag Company 1925-1930 Sewing operations

Avery Ware Corporation 1930-1941 Manufacturer of wastebaskets,
vases, etc. from reprocessed waste
paper pulp

Fibre Forming Corporation | 1941-1956 Manufacturer of wastebaskets,
vases, etc. from reprocessed waste
paper pulp

Recognized Environmental Conditions (RECs) pertaining to the Site, that were identified
a Phase I Environmental Site Assessment (ESA) completed by DAY in November 2013
include:
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0 Materials and waste products associated with the manufacture of wood alcohol;
chemicals and waste products associated with waste paper pulp product
manufacturing including paints, enamels and asphalt.

o Petroleum products, coal, and ash associated with power plants/boilers fueling
operations at these facilities.

o Railroad spurs were present in various areas of the Site and apparent railroad
ballast material was observed on the ground surface of the Site.

0 The historical use of the adjoining and nearby properties revealed a long history
of industrial use of the area including an oil refinery, which extended to the
northeast, north, northwest, west and southwest of the Site. Numerous oil storage
tanks, processing equipment and pipelines were located on the refinery complex.
Other industries, which were located in the vicinity of the Site, may have used,
stored and disposed of hazardous/petroleum products/wastes.

a The NYSDEC spills database identified four spills at off-site properties,
including: the adjoining property to the west/northwest (“Former Socony
Vacuum” site); the adjoining property to the west/southwest (“Offsite Scott
Rotary Seal BCP Site”); and two properties located approximately 0.25 miles
north (“MJ Painting Contractor” site and “Offsite Homer Street BCP Site”).
These four spills were attributed to the historic presence of an oil refinery
operated by a predecessor to ExxonMobil. Off-site contaminant migration,
potentially toward the assessed property, was identified at each of these spill sites.

0 An approximate 500-acre area [in the vicinity of the Site] has been designated as a
Brownfield Opportunity Area (BOA). This designation suggests recognition that
environmental contamination may be present based on historical industrial uses.

A Preliminary Phase II ESA report dated October 17, 2013 identified the following
relative to the Site:

o Beginning at a depth of about 20 feet (ft.) below ground surface (bgs),
photoionization detector (PID) readings in excess of 100 parts per million (ppm)
were measured above soil samples collected from test boring TB-01 (advanced on
the western portion of the Site), and these samples exhibited a petroleum-like
odor. A maximum PID reading of 121 ppm was measured above the bottom-most
sample collected from test boring TB-01 at a depth of about 26 ft. bgs, and this
sample exhibited petroleum-like odors.

a A peak PID reading of 275 ppm was measured above a groundwater sample
collected from monitoring well MW-A (installed in test boring TB-01). This
sample exhibited a petroleum-like odor and petroleum-type sheen was observed
on its surface.
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0 The laboratory reported a total petroleum hydrocarbon (TPH) concentration of
139 mg/1 or ppm in the groundwater sample collected from monitoring well MW-
A. The TPH was classified as ‘unidentified petroleum product’. However, the
laboratory indicated that the GC fingerprint of the petroleum product identified in
groundwater sample MW-A was similar to #2 Fuel Oil and/or other oil, including
lubricating, cutting, and silicon oil.

o The concentration of tert-butylbenzene detected in the groundwater sample from
MW-A [i.e., 5.38 ug/L or parts per billion (ppb)] exceeds the corresponding
NYSDEC groundwater quality standard of 5 ug/l or ppb.

1.2 Planned Activities Covered by HASP

This HASP is intended to be used during field activates conducted at the Site as outlined in the
RI/RAA Work Plan. Currently, identified activities include:

o Site Preparation

Geophysical Survey

Surface Soil Sampling

Test Pit Excavations

Completion of Soil Borings

Monitoring Well Construction and Sampling

0 Handling of Investigation Derived Waste Management

OO000D

This HASP can be modified to cover other site activities as deemed appropriate. The
owner of the property, its contractors, and other site workers will be responsible for the
development and/or implementation of health and safety provisions associated with site
activities.
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2.0 KEY PERSONNEL AND MANAGEMENT

The Project Manager (PM) and Site Safety Officer (SSO) are responsible for formulating
health and safety requirements, and implementing the HASP.

2.1 Project Manager

The PM has the overall responsibility for the project and will coordinate with the SSO to
ensure that the goals of the project are attained in a manner consistent with the HASP
requirements.

2.2 Site Safety Officer

The SSO has responsibility for administering the HASP relative to site activities, and will
be in the field while activities are in progress. The SSO’s operational responsibilities will
be monitoring, including personal and environmental monitoring, ensuring personal
protective equipment (PPE) maintenance, and identification of protection levels. The air
monitoring data obtained by the SSO will be available for review by regulatory agencies
and other on-site personnel.

2.3  Employee Safety Responsibility

Each employee is responsible for personal safety as well as safety of others in the area.
The employee will use the equipment provided in a safe and responsible manner as
directed by the SSO.

2.4  Key Safety Personnel

The following individuals are anticipated to share responsibility for health and safety of
DAY representatives at the Site.

DAY Project Manager Raymond Kampff

DAY Site Safety Officer William Batiste, Charles Hampton,
or Zachary Tennies
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3.0 SAFETY RESPONSIBILITY

Contractors, consultants, state or local agencies, or other parties, and their employees,
involved with this project will be responsible for their own safety while on-site. Their
employees will be required to understand the information contained in this HSAP, and
must follow the recommendations that are made in this document. As an alternative,
contractors, consultants, state or local agencies, or other parties, and their employees,
involved with this project can utilize their own health and safety plan for this project as
long as it is found acceptable to the New York State Department of Health (NYSDOH)
and /or the Cattaraugus County Health Department (CCHD).
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40 JOB HAZARD ANALYSIS

There are many hazards associated with environmental work on a site, and this HASP
discusses some of the anticipated hazards for the Site. The hazards listed below deal
specifically with those hazards associated with the management of potentially
contaminated media (e.g. soil, fill, etc.).

4.1 Chemical Hazards

Chemical substances can enter the unprotected body by inhalation, skin absorption,
ingestion, or injection (i.e., a puncture wound, etc.). A contaminant can cause damage to
the point of contact or can act systemically, causing a toxic effect at a part of the body
distant from the point of initial contact.

A list of selected constituents that have been detected at the Site, and constituents that
may be detected based upon historic operations that were conducted on the Site, are
presented below. This list also presents the Occupational Safety and Health
Administration (OSHA) permissible exposure limits (PELs), National Institute for
Occupational Safety and Health (NIOSH) recommended exposure limits (RELs), and
NIOSH immediately dangerous to life or health (IDLH) levels.

CONSTITUENT OSHA PEL NIOSH REL IDLH
tert-butylbenzene NA NA NA
Lead 0.05 mg/m’ 0.05 mg/m’ 100 mg/m’
PAHs' 0.2 mg/m’ 0.1 mg/m’ 80 mg/m’
PCBs 0.5 mg/m’ 0.01 mg/m’ 5 mg/m’

NA = Not Available

The potential routes of exposure for these analytes and chemicals include inhalation,
ingestion, skin absorption and/or skin/eye contact. The potential for exposure through any
one of these routes will depend on the activity conducted. The most likely routes of
exposure for these activities that are performed during environmental activities at the Site
include inhalation and skin/eye contact.

4.2  Physical Hazards

There are physical hazards associated with this project, which might compound the
chemical hazards. Hazard identification, training, adherence to the planned environmental
measures, and careful housekeeping can prevent many problems or accidents arising from
physical hazards. Potential physical hazards associated with this project and suggested
preventative measures include:

' PAH exposure limits listed as coal tar pitch volatiles in 1910.1000 Table Z-1 and NIOSH Pocket Guide to Chemical
Hazards.
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a Slip/Trip/Fall Hazards — Some areas may have wet or frozen surfaces that will
greatly increase the possibility of inadvertent slips. Caution must be exercised
when using steps and stairs due to slippery surfaces in conjunction with the fall
hazard. Good housekeeping practices are essential to minimize the trip hazards.

o Small Quantity Flammable Liquids — Small quantities of flammable liquids will
be stored in “safety” cans and labeled according to contents.

a Electrical Hazards — Electrical devices and equipment shall be de-energized prior
to working near them. All extension cords will be kept out of water, protected
from crushing, and observed regularly to ensure structural integrity. Temporary
electrical circuits will be protected with ground fault circuit interrupters. Only
qualified electricians are authorized to work on electrical circuits. Heavy
equipment (e.g., excavator, backhoe, drill rig) shall not be operated within 10 feet
of high voltage lines, unless proper protection form the high voltage lines is
provided by the appropriate utility company.

o Noise — Work around large equipment often creates excessive noise. The effects
of noise can include:

- Workers being startled, annoyed, or distracted.

- Physical damage to the ear resulting in pain, or temporary and or/permanent
hearing loss.

- Communication interference that may increase potential hazards due to the
inability to warn of danger and proper safety precautions to be taken.

Proper hearing protection will be worn as deemed necessary. In general, feasible
administrative or engineering controls shall be utilized when on-site personnel are
subjected to noise exceeding an 8-hour time weighted average (TWA) sound level
of 90 decibels on the A-weighted scale (dBA). In addition, whenever employee
noise exposures equal or exceed an 8-hour TWA sound level of 85 dBA,
employers shall administer a continuing, effective hearing conservation program
as described in the OSHA Regulation 29 Code of Federal Rules (CFR) Part
1910.95.

o Heavy Equipment — Each morning before start-up, heavy equipment will be
checked to ensure safety equipment and devices are operational and ready for
immediate use.

o Subsurface and Overhead Hazards — Before any excavation activity, efforts will
be made to determine whether underground utilities and potential overhead
hazards will be encountered. Underground utility clearance must be obtained prior
to subsurface work.

o Excavation and Trenching Hazards — Excavations and trenches (i.e., test pits and
removal of underground storage tanks) required during the course of this project
will be completed in accordance with the requirements of 29 CFR 196 Part P
(OSHA Excavations Regulation). As shown in 29 CFR 196.652(a)(1)(ii),
excavations that are greater than 5 feet in depth require an adequate protective
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system prior to entry by qualified personnel. The SSO will be responsible for
identifying excavations that require protective systems and their implementation.
Adequate protective systems will be designed and implemented as required in
Part P of the applicable regulation.

Qualified personnel should remain at least 3 feet from edge of sidewalls of
excavation and should view excavation from end walls to avoid cave-in. Samples
from excavation should be collected using remote methods such as with an
excavator bucket.

4.3 Environmental Hazards

Environmental factors such as weather, wild animals, insects, snakes and irritant plants
can pose a hazard when performing outdoor tasks. The SSO shall make reasonable efforts
to alleviate these hazards should they arise.

4.3.1 Heat Stress

The combination of warm ambient temperature and protective clothing increases the
potential for heat stress. In particular,

o Heat rash

a Heat cramp

o Heat exhaustion
o Heat stroke

Site workers will be encouraged to increase consumption of water or electrolyte-
containing beverages such as Gatorade® when the potential for heat stress exists. In
addition, workers are encouraged to take rests whenever they feel any adverse effects that
may be heat-related. The frequency of breaks may need to be increased upon worker
recommendation to the SSO.

4.3.2 Exposure to Cold

With outdoor work in the winter months, the potential exists for hypothermia and
frostbite. Protective clothing greatly reduces the possibility of hypothermia in workers.
However, personnel will be instructed to wear warm clothing and to stop work to obtain
more clothing if they become too cold. Employees will also be advised to change into dry
clothes if their clothing becomes wet from perspiration or from exposure to precipitation.
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5.0 SITE CONTROLS

To prevent migration of contamination caused through tracking by personnel or
equipment, work areas, and personal protective equipment staging/decontamination areas
will be specified prior to beginning operations.

5.1 Site Zones

In the area where contaminated materials present the potential for worker exposure (work
zone), personnel entering the area must wear the mandated level of protection for the
area. A "transition zone" shall be established where personnel can begin and complete
personal and equipment decontamination procedures. This can reduce potential off-site
migration of contaminated media. Contaminated equipment or clothing will not be
allowed outside the transition zone (e.g., on clean portions of the Site) unless properly
containerized for disposal. Operational support facilities will be located outside the
transition zone (i.e., in a "support zone"), and normal work clothing and support
equipment are appropriate in this area. If possible, the support zone should be located
upwind of the work zone and transition zone.

5.2 General

The following items will be requirements to protect the health and safety of workers
during implementation of activities that disturb contaminated material.

o Eating, drinking, chewing gum or tobacco, smoking, or any practice that
increased the probability of hand to mouth transfer and ingestion of contamination
shall not occur in the work zone and/or transition zone during disturbance of
contaminated material.

a Personnel admitted in the work zone shall be properly trained in health and safety
techniques and equipment usage.

a No personnel shall be admitted in the work zone without the proper safety
equipment.

a Proper decontamination procedures shall be followed before leaving the Site.
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6.0 PROTECTIVE EQUIPMENT

This section addresses the various levels of PPE, which are or may be required at this job
site. Personnel entering the work zone and transition zone shall be trained in the use of
the anticipated PPE to be utilized.

6.1  Anticipated Protection Levels

The following table summarizes the protection levels (refer to Section 6.2) anticipated for
tasks to be implemented during this project.

PROTECTION
TASK LEVEL COMMENTS/MODIFICATIONS

Site mobilization D

Site preparation D

Intrusive work C/Modified D/D B.ased on air monitoring, and SSO

discretion.

Decontamination Area D

Site breakdown and D

demobilization

It is anticipated that work conducted as part of this project will be performed in Level D
or modified Level D PPE. If conditions are encountered that require Level A or Level B
PPE, the work will immediately be stopped. The appropriate government agencies (e.g.,
City of Olean, NYSDEC, NYSDOH, CCHD, etc.) will be notified and the proper health
and safety measures will be implemented (e.g., develop and implement engineering
controls, upgrade in PPE, etc.). If conditions are encountered that require Level C PPE,
the work will be temporarily suspended and the work site will be evaluated to limit
exposure prior to implementing Level C PPE.

6.2 Protection Level Descriptions

This section lists the minimum requirements for each protection level. Modifications to
these requirements can be made upon approval of the SSO. If Level A, Level B, and/or
Level C PPE is required, Site personnel that enter the work zone and/or transition zone
must be properly trained and certified in the use of those levels of PPE.

6.2.1 Level D
Level D consists of the following:

a Safety glasses

o Hard hat when working with heavy equipment
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6.2.2

Steel-toed or composite-toed work boots
Protective gloves during sampling or handling of potentially contaminated media

Work clothing as prescribed by weather

Modified Level D

Modified Level D consists of the following:

O 0O 0O O O

6.2.3

Safety glasses with side shields

Hard hat when working with heavy equipment

Steel-toed or composite-toed work boots

Protective gloves during sampling or handling of potentially contaminated media

Outer protective wear, such as Tyvek coverall [Tyveks (Sarans) and polyvinyl
chloride (PVC) acid gear will be required when workers have a potential to be
exposed to impacted liquids or impacted particulates].

Level C

Level C consists of the following:

a

a

O 0O 0D DO DO

6.2.4

Air-purifying respirator with appropriate cartridges

Outer protective wear, such as Tyvek coverall [Tyveks (Sarans) and PVC acid
gear will be required when workers have a potential to be exposed to impacted
liquids or particulates].

Hard hat when working with heavy equipment
Steel-toed or composite-toed work boots

Nitrile, neoprene, or PVC overboots, if appropriate
Nitrile, neoprene, or PVC gloves, if appropriate

Face shield (when projectiles or splashes pose a hazard)

Level B

Level B protection consists of the items required for Level C protection with the
exception that an air-supplied respirator is used in place of the air-purifying respirator.
Level B PPE is not anticipated to be required during this project. If the need for level B
PPE becomes evident, activities in the affected area will be stopped until conditions are
further evaluated, and any necessary modifications to the HASP have been approved by
the PM and SSO. Subsequently, the appropriate safety measures (including Level B PPE)
must be implemented prior to commencing site activities.
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6.2.5 Level A

Level A protection consists of the items required for Level B protection with the addition
of a fully-encapsulating, vapor-proof suit capable of maintaining positive pressure. Level
A PPE is not anticipated to be required during this project. If the need for level A PPE
becomes evident, activities in the affected area will be stopped until conditions are further
evaluated, and any necessary modifications to the HASP have been approved by the PM
and SSO. Subsequently, the appropriate safety measures (including Level A PPE) must
be implemented prior to commencing site activities.

6.3  Respiratory Protection

Any respirator used will meet the requirements of the OSHA 29 CFR 1910.134. Both the
respirator and cartridges specified shall be fit-tested prior to use in accordance with
OSHA regulations (29 CFR 1910). Air purifying respirators shall not be worn if
contaminant levels exceed designated use concentrations. The workers will wear
respirators with approval for: organic vapors less than 1,000 ppm; and dusts, fumes and
mists with a TWA less than 0.05 milligrams per cubic meter (mg/m”).

No personnel who have facial hair, which interferes with respirator sealing surface, will
be permitted to wear a respirator and will not be permitted to work in areas requiring
respirator use.

Only workers who have been certified by a physician as being physically capable of
respirator usage shall be issued a respirator. Personnel unable to pass a respiratory fit test
or without medical clearance for respirator use will not be permitted to enter or work in
areas that require respirator protection.
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7.0 DECONTAMINATION PROCEDURES

This section describes the procedures necessary to ensure that both personnel and
equipment are free from contamination when they leave the work site.

7.1 Personnel Decontamination

Personnel involved with activities that involve disturbing contaminated media will follow
the decontamination procedures described herein to ensure that material which workers
may have contacted in the work zone and/or transition zone does not result in personal
exposure and is not spread to clean areas of the Site. This sequence describes the general
decontamination procedure. The specific stages can vary depending on the Site, the task,
and the protection level, etc.

Leave work zone and go to transition zone
Remove soil/debris from boots and gloves
Remove boots

Remove gloves

Remove Tyvek suit and discard, if applicable
Remove and wash respirator, if applicable
Go to support zone

NV hE LD —

7.2  Equipment Decontamination

Decontamination procedures for equipment are presented as Section 4.0 of the Quality
Assurance Project Plan (QAPP).

7.3 Disposal

Disposable clothing will be disposed in accordance with applicable regulations. Liquids
(e.g., decontamination water, etc.) or solids (e.g., soil) generated by remedial activities
will be disposed in accordance with applicable regulations.
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8.0 AIRMONITORING

During activities that have the potential to disturb contaminated soil, fill material, or
groundwater, air monitoring will be conducted in order to determine airborne particulate
and contamination levels. This ensures that respiratory protection is adequate to protect
personnel against the chemicals that are encountered and that chemical contaminants are
not migrating off-site. Additional air monitoring may be conducted at the discretion of
the SSO. Readings will be recorded and be available for review.

The following chart describes the direct reading instrumentation that will be utilized and
appropriate action levels.

Monitoring Device Action Level Response/Level of PPE

<1 ppm in breathing zone, Level D
sustained 5 minutes -

Cease work, implement
measures to reduce air
emissions when the work is
performed, etc. If levels can
not be brought below 1 ppm
in the breathing zone, then
upgrade PPE to Level C

1-25 ppm in breathing zone,
sustained 5 minutes

PID Volatile Organic
Compound Meter

Level B, Stop work,
evaluate the use of
engineering controls, etc.

26-250 ppm in breathing
zone, sustained 5 minutes

Level A, Stop work,
>250 ppm in breathing zone | evaluate the use of
engineering controls, etc.

< 100 pg/m’ over an
integrated period not to Continue working
exceed 15 minutes.

Cease work, implement dust
RTAM Particulate Meter suppression, change in way
work performed, etc. If
levels can not be brought
below 150 pg/m’, then
upgrade PPE to Level C

> 100 pg/m’

8.1  Particulate Monitoring

During activities where contaminated materials (e.g., soil, fill, etc.) may be disturbed, air
monitoring will include real-time monitoring for particulates using a real-time aerosol
monitor (RTAM) particulate meter at the perimeter of the work zone in accordance with
the Final DER-10 Technical Guidance for Site Investigation and Remediation dated May
2010. DER-10 uses an action level of 100 pg/m® (0.10 mg/m’) over background
conditions for an integrated period not to exceed 15 minutes. If the action level is
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exceeded, or if visible dust is encountered, then work shall be discontinued until
corrective actions are implemented. Corrective actions may include dust suppression,
change in the way work is performed, and/or upgrade of personal protective equipment.

8.2  Volatile Organic Compound Monitoring

During activities where contaminated materials may be disturbed, a photoionization
detector (PID) will be used to monitor total VOCs in the ambient air. The PID will prove
useful as a direct reading instrument to aid in determining if current respiratory protection
is adequate or needs to be upgraded. The SSO will take measurements before operations
begin in an area to determine the amount of VOCs naturally occurring in the air. This is
referred to as a background level. Levels of VOCs will periodically be measured in the
air at active work sites, and at the transition zone when levels are detected above
background in the work zone.

8.3  Community Air Monitoring Plan

During activities that have the potential to disturb contaminated soil, fill material, or
groundwater, this Community Air Monitoring Plan (CAMP) will be implemented. The
CAMP includes real-time monitoring for VOCs and particulates (i.e., dust) at the
downwind perimeter of each designated work area when activities with the potential to
release VOCs or dust are in progress at the Site. This CAMP is based on the NYSDOH
Generic CAMP included as Appendix 1A of the NYSDEC document titled “DER-10,
Technical Guidance for Site Investigation and Remediation” dated May 2010. The
CAMP is not intended for use in establishing action levels for worker respiratory
protection. Rather, its intent is to provide a measure of protection for the downwind
community (i.e., off-site receptors including residences/businesses and on-site workers
not directly involved with the subject work activities) from potential airborne
contaminant releases as a direct result of project activities.

Exterior Investigations

The most significant nearby receptor is the residential housing located along North Union
Street to the east of the Site. Due to proximity of the houses, at least one of the CAMP
stations will be placed between the area of intrusive activities and the receptor. In
addition, one CAMP monitoring station will be placed on the downwind Site perimeter,
and the upwind Site perimeter will be periodically monitored to obtain background
levels. [Note: The specific locations will be determined based upon wind conditions at
the time of fieldwork.] A Site Plan depicting potential CAMP station locations is
provided on Figure 2.

The action levels specified herein require increased monitoring, corrective actions to
abate emissions, and/or work shutdown. Additionally, the CAMP helps to confirm that
work activities did not spread contamination off-site through the air. Reliance on the
CAMP should not preclude simple, common sense measures to keep VOCs, dust, and
odors at a minimum around the work areas.
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Continuous monitoring will be conducted during ground intrusive activities involving
potentially contaminated soil, fill material or groundwater. Ground intrusive activities
include, but are not limited to, test pitting or trenching, advancement/installation of test
borings or monitoring wells, etc.

Periodic_monitoring for VOCs will be conducted during non-intrusive activities
involving potentially contaminated soil, fill material or groundwater where deemed
appropriate (e.g., during collection of soil samples or groundwater samples, etc.).

8.3.1 VOC Monitoring, Response Levels, and Actions

VOCs must be monitored at the downwind perimeter of the immediate work area (i.e.,
the work zone) on a continuous basis or as otherwise specified. Upwind concentrations
should be measured at the start of each workday and periodically thereafter to establish
background conditions. The monitoring work should be performed using equipment
appropriate to measure the types of contaminants known or suspected to be present. The
equipment should be calibrated at least daily for the contaminant(s) of concern or for an
appropriate surrogate. The equipment should be capable of calculating 15-minute running
average concentrations, which will be compared to the levels specified below.

a If the ambient air concentration of total organic vapors at the downwind perimeter
of the work area or exclusion zone exceeds 5 ppm above background for the 15-
minute average, work activities must be temporarily halted and monitoring must
be continued. If the total organic vapor level readily decreases (per instantaneous
readings) below 5 ppm over background, work activities can resume with
continued monitoring.

o If total organic vapor levels at the downwind perimeter of the work area or
exclusion zone persist at levels in excess of 5 ppm over background but less than
25 ppm, work activities must be halted, the source or vapors identified, corrective
actions taken to abate emissions, and monitoring continued. After these steps,
work activities can resume provided that the total organic vapor level 200 feet
downwind of the exclusion zone or half the distance to the nearest potential
receptor or residential/commercial structure, whichever is less (but in no case less
than 20 feet), is below 5 ppm over background for the 15-minute average.

a If the organic vapor level is above 25 ppm at the perimeter of the work area,
activities must be shutdown.

The 15-minute readings must be recorded and made available for NYSDEC and
NYSDOH personnel to review. Instantaneous readings, if any, used for decision purposes
should also be recorded.
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8.3.2 Particulate Monitoring, Response Levels, and Actions

Particulate concentrations should be monitored continuously at the downwind perimeters
of the work zone at temporary particulate monitoring stations. Upwind concentrations
should be measured at the start of each workday and periodically thereafter to establish
background conditions The particulate monitoring should be performed using real-time
monitoring equipment capable of measuring particulate matter less than 10 micrometers
in size (PM-10) and capable of integrating over a period of 15 minutes (or less) for
comparison to the airborne particulate action level. The equipment must be equipped with
an audible alarm to indicate exceedance of the action level. In addition, fugitive dust
migration should be visually assessed during work activities.

a If the downwind PM-10 particulate level is 100 micrograms per cubic meter
(ug/m’) greater than background (upwind perimeter) for the 15-minute period or
if airborne dust is observed leaving the work area, then dust suppression
techniques must be employed. Work may continue with dust suppression
techniques provided that downwind PM-10 particulate levels do not exceed 150
ng/m’ above the upwind level and provided that no visible dust is migrating from
the work area.

a If, after implementation of dust suppression techniques, downwind PM-10
particulate levels are greater than 150 pg/m’ above the upwind level, work must
be stopped and a re-evaluation of activities initiated. Work can resume provided
that dust suppression measures and other controls are successful in reducing the
downwind PM-10 particulate concentration to within 150 pg/m’ of the upwind
level and in preventing visible dust migration.

Readings will be recorded and made available for review.
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9.0 EMERGENCY CONTINGENCY PLAN

This section presents the emergency contingency plan (ECP) describing the procedures to
be performed in the event of an emergency (e.g., fire, spill, tank/drum release, etc.). To
provide first-line assistance to field personnel in the case of illness or injury, the
following items will be made immediately available on the Site:

o  First-aid kit;
o  Portable emergency eye wash; and

a  Supply of clean water.

9.1 Emergency Telephone Numbers

The following telephone numbers are listed in case there is an emergency at the Site:

Fire/Police Department: 911

Poison Control Center: (800) 222-1222
NYSDEC

Environmental Remediation (716) 851-7220

Spill Hotline (800) 457-7362
NYSDOH

Public Health Duty Officer (866) 881-2809

CCHD

24 Hour Hotline (716) 373-8010 ext. 3980
SOLEPOXY

Mark Wendel (716) 378-8546

DAY ENVIRONMENTAL, INC.

Raymond Kampff (585) 454-0210 x108
Nearest Hospital: Olean General Hospital

515 Main Street, Olean, NY 14760
(716) 373-2600 (Main)
(716) 375-2675 (Emergency Department)

Directions to the Hospital: Head northeast on Franklin Street toward North
Union Street for approximately 0.1 miles. Turn
right on N. Union Street and proceed
approximately 0.8 miles. Continue onto Main
Street and travel approximately 0.1 miles, then
turn left into Olean General Hospital (Figure 1).
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9.2 Evacuation

During activities involving potential disturbance of contaminated soil, fill material, or
groundwater, a log of each individual entering and leaving the Site will be kept for
emergency accounting practices. Although unlikely, it is possible that a site emergency
could require evacuating personnel from the Site. If required, the SSO will give the
appropriate signal for site evacuation (i.e., hand signals, alarms, etc.).

All personnel shall exit the Site and shall congregate in an area designated by the SSO.
The SSO shall ensure that all personnel are accounted for. If someone is missing, the
SSO will alert emergency personnel. The appropriate government agencies will be
notified as soon as possible regarding the evacuation, and any necessary measures that
may be required to mitigate the reason for the evacuation.

9.3  Medical Emergency

In the event of a medical emergency involving illness or injury to one of the on-site
personnel, Emergency Medical Services (EMS) and the appropriate government agencies
should be notified immediately. The area in which the injury or illness occurred shall not
be entered until the cause of the illness or injury is known. The nature of injury or illness
shall be assessed. If the victim appears to be critically injured, administer first aid and/or
cardio-pulmonary resuscitation (CPR) as needed. If appropriate, instantaneous real-time
air monitoring shall be done in accordance with air monitoring outlined in Section 8.0 of
this HASP.

9.4  Contamination Emergency

It is unlikely that a contamination emergency will occur; however, if such an emergency
does occur, the specific work area shall be shut down and immediately secured. If an
emergency rescue is needed, notify Police, Fire Department and EMS units immediately.
Advise them of the situation and request and expedient response. The appropriate
government agencies shall be notified immediately. The area in which the contamination
occurred shall not be entered until the arrival of trained personnel who are properly
equipped with the appropriate PPE and monitoring instrumentation as outlined in Section
8.0 of this HASP.

9.5 Fire Emergency

In the event of a fire on-site, all non-essential site personnel shall be evacuated to a safe,
secure area. The Fire Department will be notified immediately, and advised of the
situation and the identification of any hazardous materials involved. The appropriate
government agencies shall be notified as soon as possible.
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The four classes of fire along with their constituents are as follows:

Class A: Wood, cloth, paper, rubber, many plastics, and ordinary
combustible materials.

Class B: Flammable liquids, gases and greases.

Class C: Energized electrical equipment.

Class D: Combustible metals such as magnesium, titanium, sodium, and
potassium.

Small fires on-site may be actively extinguished; however, extreme care shall be taken
while in this operation. Approaches to the fire shall be done from the upwind side if
possible. Distance from on-site personnel to the fire shall be close enough to ensure
proper application of the extinguishing material but far enough away to ensure that the
personnel are safe. The proper extinguisher shall be utilized for the Class(es) of fire
present on the site. If possible, the fuel source shall be cut off or separated from the fire.
Care must be taken when performing operations involving the shut-off of valves and
manifolds, if present.

Examples of proper extinguishing agent as follows:

Class A: Water
Water with 1% AFFF Foam (Wet Water)
Water with 6% AFFF or Fluorprotein Foam
ABC Dry Chemical

Class B: ABC Dry Chemical
Purple K
Carbon Dioxide
Water with 6% AFFF Foam

Class C: ABC Dry Chemical
Carbon Dioxide

Class D: Metal-X Dry Powder

No attempt shall be made against large fires these shall be handled by the Fire
Department.

9.6  Spill or Air Release

In the event of a spill or air release of hazardous materials on-site, the specific area of the
spill or release shall be shut down and immediately secured. The area in which the spill
or release occurred shall not be entered until the cause can be determined and site safety
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can be evaluated. Non-essential site personnel shall be evacuated to a safe and secure
area. The appropriate government agencies shall be notified as soon as possible. The
spilled or released material shall be immediately indentified and appropriate containment
measures shall be implemented, if possible. Real-time air monitoring shall be
implemented as outlined in Section 8.0 of this HSAP. If the materials are unknown, Level
B protection is mandatory. If warranted, samples of the materials shall be acquired to
facilitate identification.

9.7 Locating Containerized Waste and/or Underground Storage Tanks

In the event that unanticipated containerized waste (e.g., drums) and/or USTs are located
during remedial activities, the work must be stopped in the specific area until site safety
can be evaluated and addressed. Non-essential Site personnel shall not work in the
immediate area until conditions including possible exposure hazards are addressed. The
appropriate government agencies shall be notified as soon as possible. The SSO shall
monitor the area as outlined in Section 8.0 of this HASP.

Prior to any handling, unanticipated containers will be visually assessed by the SSO to
gain as much information as possible about their contents. As a precautionary measure,
personnel shall assume that unlabelled containers and/or tanks contain hazardous
materials until their contents are characterized. To the extent possible based upon the
nature of the containers encountered, actions may be taken to stabilize the area and
prevent migration (e.g., placement of berms, etc.). Subsequent to initial visual assessment
and any required stabilization, properly trained personnel will sample, test, remove, and
dispose of any containers and/or tanks, and their contents. After visual assessment and air
monitoring, if the material remains unknown, Level B protection is mandatory.
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10.0 ABBREVIATIONS

AFFF
BCP
BOA
CAMP
CCHD
CFR
CPR
DAY
dBA
ECP
EMS
ESA
GC
HASP
IDLH
mg/m’
NIOSH
NYSDEC
NYSDOH
OSHA
PEL
PID
PM
PM-10
PPE
ppb

ppm
PVC

QAPP
REC
REL
RURAA
ROW
RTAM
SCG
SSO
TPH
TWA
pg/m’
UST
voC

Aqueous Film Forming Foams

Brownfield Cleanup Program

Brownfield Opportunity Area

Community Air Monitoring Program
Cattaraugus County Health Department

Code of Federal Regulations
Cardio-Pulmonary Resuscitation

Day Environmental, Inc.

Decibels on the A-Weighted Scale

Emergency Contingency Plan

Emergency Medical Service

Environmental Site Assessment

Gas Chromatograph

Health and Safety Plan

Immediately Dangerous to Life or Heath
Milligram Per Meter Cubed

National Institute for Occupational Safety and Health
New York State Department of Environmental Conservation
New York State Department of Health
Occupational Safety and Health Administration
Permissible Exposure Limit

Photoionization Detector

Project Manager

Particulate Matter Less Than 10 Micrometers In Diameter
Personal Protection Equipment

Parts Per Billion

Parts Per Million

Polyvinyl Chloride

Quality Assurance Project Plan

Recognized Environmental Condition
Recommended Exposure Limit

Remedial Investigation/Remedial Alternatives Analysis
Right-of-Way

Real-Time Aerosol Monitor

Standards, Criteria and Guidance

Site Safety Officer

Total Petroleum Hydrocarbon

Time-Weighted Average

Micrograms Per Meter Cubed

Underground Storage Tank

Volatile Organic Compound

Day Environmental, Inc.
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Attachment 1

Figure 1 — Route for Emergency Services
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Attachment 2

Figure 1 — Site Plan Depicting Tentative CAMP Station Locations
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1.0 INTRODUCTION

This project-specific Quality Assurance Project Plan (QAPP) was prepared in accordance
with the requirements of Section 2.4 of the New York State Department of
Environmental Conservation (NYSDEC) document DER-10, Technical Guidance for Site
Investigation and Remediation dated May 2010 (DER-10). This QAPP describes quality
assurance/quality control (QA/QC) protocols and guidance that are to be followed when
implementing the Remedial Investigation/Remedial alternatives Analysis Work Plan
(RI/RAA Work Plan) for the 202 Franklin Street, Olean, New York (the Site) to ensure
that data of a known and acceptable precision and accuracy are generated. The QAPP
also provides a summary of the project, identifies personal responsibilities, and provides
procedures to be used during sampling of environmental media, other field activities, and
the analytical laboratory testing of samples. The components of the QAPP are provided
herein.

1.1 PROJECT ScoPE AND PROJECT GOALS

The QAPP applies to the aspects of the project associated with the collection of field
data, the collection and analytical laboratory testing of field samples and QA/QC
samples, and the evaluation of the quality of the data that is generated. Specifically, the
investigation will include a geophysical survey, utility assessment, surface soil sampling,
subsurface soil sampling (test pit excavations and soil borings), groundwater monitoring
well installation and sampling, and aquifer physical characteristic evaluations. A
summary of the anticipated number of samples to be submitted for analytical laboratory
testing is provided in Table 1. Detailed discussions of the project scope and project goals
are provided in the RI/RAA Work Plan. In general, the project goal is to obtain sufficient
information to characterize the nature and extent of contamination at the Site and develop
remedial alternatives for the Site.
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2.0 PROJECT/TASK ORGANIZATION

Project organization and tentative personnel to implement the work are outlined in this
section of the QAPP.

2.1 DAY ORGANIZATION

Information regarding key personnel for Day Environmental, Inc. (DAY) is provided
below, and resumes of key personnel are included in Attachment 1.

DAY Techincal Coordinator

The Technical Coordinator is responsible for review of project documents and ensuring
the project is completed in accordance with relative work plans. Mr. Charles Hampton
will serve as DAY’s Technical Coordinator on this project.

DAY Project Manager

The DAY Project Manager has the overall responsibility for implementing the project
and ensuring that the project meets the objectives and quality standards as presented in
this QAPP. Mr. Raymond Kampff will serve as DAY’s Project Manager on this project,
and will serve as DAY’s primary point of contact and control for the project.

DAY Quality Assurance Officer

The Quality Assurance Officer is responsible for QA/QC on this project. The Quality
Assurance Officer’s responsibilities on this project are not as a project manager or task
manager involved with project productivity or profitability as job performance criteria.
Mr. Nathon E. Simon, P.E. will serve as DAY’s Quality Assurance Officer on this
project. The Quality Assurance Officer may conduct audits of the operations at the Site to
ensure that work is being performed in accordance with the QAPP.

DAY Technical Staff

DAY’s technical staff for this project consists of experienced professionals (e.g.,
professional engineers, engineers-in-training, scientists, technicians, etc.) that possess the
qualifications necessary to effectively and efficiently complete the project tasks. The
technical staff will be used to gather and analyze data, prepare various project
documentation, etc.

2.3 ANALYTICAL LABORATORY

The following analytical laboratory will be used as part of the RI:

®  Spectrum Analytical, Inc. (Spectrum) of Warwick, Rhode Island will be used for the
analytical services work. Spectrum is a New York State Department of Health
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(NYSDOH) Environmental Laboratory Approval Program (ELAP)-certified
analytical laboratory (ELAP), ELAP ID LAI00329. A copy of the Spectrum Quality
Assurance Plan (QAP) is provided as Attachment 2.

Yihai Ding is the Laboratory Director for Spectrum. The Laboratory Director is
responsible for operation, technical performance and data quality of the laboratory
and works in conjunction with the Laboratory Manager and QA unit regarding QA
and chain-of-custody requirements.

Sharyn B. Lawler is the Quality Assurance Director for Spectrum. The quality
Assurance director will work in conjunction with the laboratory QA unit regarding
QA elements of specific sample analyses tasks.
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3.0 QUALITY ASSURANCE/QUALITY CONTROL

As part of this RI/RAA Work Plan, QA/QC protocol and procedures have been
developed and are described below. The objective of the QA/QC protocol and procedures
is to ensure that the information, data, and decisions associated with this project are
technically sound and properly documented. The QA/QC protocol and procedures also
pertain to the collection, evaluation, and review of activities and data that are part of this
project. These QA/QC protocol and procedures will be modified in supplemental work
plans when deemed appropriate.

3.1  OPERATION AND CALIBRATION OF ON-SITE MONITORING EQUIPMENT

On-site monitoring equipment will play a significant role in meeting the objectives of the
Remedial Investigation, and to determine the appropriate personal protective equipment
(PPE) as noted in the health and safety plan (HASP). The on-site, monitoring equipment
includes volatile organic compound (VOC) monitors, particulate monitors, oil/water
interface probes, an electronic static water level indicator; water quality monitors, and a
global position system (GPS) instrumentation. Operation and calibration of on-site
monitoring equipment that are anticipated for use during the R1 are discussed below.

3.1.1 VOC Monitoring Equipment

Real-time monitoring for VOCs will be conducted to evaluate the nature and
extent of petroleum and solvent discharges at the Site and to determine the
appropriate PPE as noted in the HASP. The primary field instrument for
monitoring VOCs during the RI will be a photoionization detector (PID). It is
anticipated that a Minirae 2000 PID (or equivalent) equipped with a 10.6 eV lamp
will be used during this project. An accredited firm/testing laboratory will
calibrate the equipment on a yearly basis. During fieldwork, the PID will be
calibrated on a daily basis in accordance with the manufacturer’s specifications.
Isobutylene gas will be used to calibrate the PID prior to use and as necessary
during fieldwork. Measurements will be collected before operations begin in an
area to determine the amount of VOCs naturally occurring in the air (i.e.,
background concentrations).

3.1.2 Particulate Monitoring Equipment

Particulate monitoring will be conducted during intrusive activities as noted in the
Community Air Monitoring Plan (CAMP) portion of the HASP. It is anticipated
that the particulate air monitoring will be conducted using a real-time aerosol
monitor (RATM) particulate meter. An accredited firm/testing laboratory will
calibrate the equipment on a yearly basis. During fieldwork, the particulate meter
will be regularly calibrated in accordance with the manufacturer’s specifications.
Measurements will be collected along the upwind perimeter of the intrusive
investigation activities to determine the amount of particulates naturally occurring
in the air (i.e., background concentrations) as per the requirements of the CAMP.
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3.1.3 Global Positioning System Equipment

A GPS unit will be used to obtain the precise locations of sampling points and
significant site features. It is anticipated that a Trimble GeoXH will be used
during this project. The GPS location accuracy of less than 1 horizontal foot is the
data quality objective for this project. The GPS unit will be calibrated as needed
in accordance with the manufacturer’s specifications. The GPS location data will
be projected using a coordinate system and datum relevant to the region of the
Site (e.g., NAD 1983 State Plane New York West).

3.1.4 Miscellaneous Field Monitoring Equipment

Several other pieces of miscellaneous field monitoring equipment will be used as
part of the project including:

- An electronic static water level indicator;

- An oil/water interface meter, and;

- A Horiba U-22 water quality meter that measures pH, specific
conductivity, temperature, dissolved oxygen, oxygen-reduction potential,
and turbidity.

These meters will be calibrated, operated, and maintained in accordance with the
manufacturer’s instructions.

3.2 GEOPHYSICAL SURVEY TECHNIQUES

A geophysical survey will be conducted to identify potentially significant ferro-metallic
(iron-containing metal) materials in the subsurface. To minimize potential interference in
areas of interest (locations of reported former tank storage and buldings), a Geonics Ltd.
EM-61-MK2 will be used. Previously udeveloped portions of the Site will be surveyed
using the lower resolution EM-31 unit. The EM-61-MK2 minimizes the effect of
potential interference by using a pair of antennas that allow subtraction of “noise”
produced by surficial metallic debris and many other forms of electromagnetic
interference.

Grids will be set up throughout the subject areas measured using a tape measure and
compass and marked out using spray paint and/or pin flags. A grid spacing of 3 feet for
the EM-61-MK?2 is typically selected based on the sensitivity of the instrument and the
fact the subject of the survey is primarily underground storage tanks and metallic piping
or conduits. A grid spacing of 12.5 feet will used for the EM-31 unit. Locations where
obvious sources of interference such as chain-link fences, bollards, etc., will be avoided
to the extent possible to prevent artificially anomalous readings from being taken during
the survey. The planned extent of the geophysical survey including where each unit will
be used for the surveying is depicted on Figure 6 of the RI/RAA Work Plan.

Data will be collected within each survey area and automatically stored in a PDA-type
computer attached to the surveying equipment. Data will be logged into the PDA along
with GPS data captured during the survey process with a linked Trimble Geo XT unit.
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Data is then transferred electronically into a laptop computer and converted into proper
formats for developing contour maps. Data contouring will be completed with Surfer®
manufactured by Golden Software, Inc. The contour images will then be electronically
transferred to the Site Plan using ArcGIS 10®.

3.3 GENERAL SOIL SCREENING AND LOGGING

Surface soil samples will be collected from the ground surface using dedicated hand
sampling equipment. Subsurface soil samples will be collected from Test Pits directly
from the excavator bucket, from locations within the soil/fill sample that exhibit the least
evidence of disturbance due to excavation. Subsurface soil sampling from direct push
macro-core samplers will be conducted in accordance with American Society for Testing
and Material (ASTM) D6282-98 Standard Guide for Direct Push Soil Sampling for
Environmental Site Characterizations, dated 2005, included as Attachment 3. Subsurface
soil sampling from spit spoons advanced ahead of hollow stem augers will be conducted
in accordance with ASTM D6282-98(2005) Standard Guide for Direct Push Soil
Sampling for Environmental Site Characterizations dated 2003, included as Attachment
4.

A DAY representative will: document visual observations; screen the surface soil and
subsurface soil samples collected from the test pits, split spoons and macro-core with a
PID; collect selected portions of the samples for possible laboratory analysis; collect
other portions of the samples (and process and screen the headspace of these selected
samples with a PID); photograph soil collection activities; and prepare logs that provide
pertinent field information. Examples of the logs used are included in Attachment 5.

Pertinent information that will be recorded on surface soil sample logs will include:
. Date, sample identification, and project identification;
« Name of individual developing the log;

. Depths recorded in feet and fractions thereof (tenths of inches) referenced to ground
surface;

« Description of soil type; and
. PID screening results of ambient headspace air above selected soil samples.

Pertinent information that will be recorded on test pit sample logs will include:
. Date, test pit identification, and project identification;

« Name of individual developing the log;

« Name of excavation contractor;

« Excavator make, model and bucket size;

« Depths recorded in feet and fractions thereof (tenths of inches) referenced to ground
surface;

« Description of soil type;

« The depth of the first encountered water table (if encountered), along with the method
of determination, referenced to ground surface;
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« Test pit sidewall and endwall characteristics and structures or burried objects
encountered,

« Sequential stratigraphic boundaries and soil types consistent with logging performed on
other project elements;

. PID screening results of ambient headspace air above selected soil samples.

Pertinent information will be recorded on test boring/well logs, and will include:
. Date, boring/well identification, and project identification;

« Name of individual developing the log;

« Name of drilling contractor;

« Drill make, model and auger or macro-core size;

. Identification of alternative drilling methods used and justification thereof;

. Depths recorded in feet and fractions thereof (tenths of inches) referenced to ground
surface;

» Standard penetration test (ASTM D-1586) blow counts (if applicable);
« The length of the sample interval and the percentage of the sample recovered;
« Description of soil type;

« The depth of the first encountered water table (if encountered), along with the method
of determination, referenced to ground surface;

« Drilling and borehole characteristics;

« Sequential stratigraphic boundaries and soil types consistent with logging performed on
other project elements;

«  Well specifications (materials; screened interval; amount of Portland cement, bentonite
and water used to mix grout; etc.); and

« PID screening results of ambient headspace air above selected soil samples.

3.4 SOIL SAMPLE COLLECTION PROCEDURES FOR VOC TESTING

Soil samples to be analyzed for VOCs shall be collected in accordance with USEPA
Method 5035. Prior to collection, the soil will be visually examined by a DAY
representative for evidence of suspect contamination (e.g., staining, unusual odors) and
screened with a PID. Approximately 5 grams of material will be collected in preserved
bottles provided by the analytical laboratory as soon as possible after exposure to the
atmosphere. Bottles will be sealed with a septum and screw-cap and stored on ice at 4° C.
The sample identification number, date, time, and depth of sample will be recorded on a
laboratory provided label. When practical, the sample will be weighed using a tare
corresponding to the sample container to ensure the appropriate amount of material has
been collected.

Two replicate samples will be collected from the same stratum, depth and area as the
original sample to provide the analytical laboratory with material for reanalysis.
Additionally, one container of soil will be collected in an unpreserved container for
screening, dry-weight determination, and high-concentration analysis (if necessary). If
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the soil samples collected are known to contain high concentrations of VOCs, the
samples will be preserved using 10mL of purge-and-trap grade methanol. Samples
preserved with methanol will be clearly labeled.

3.5 SOIL SAMPLE HEADSPACE SCREENING

The recovered soil samples will be visually examined by a DAY representative for
evidence of suspect contamination (e.g., staining, unusual odors) and screened with a
PID. Portions of the recovered soil samples may be placed in containers for possible
analytical laboratory testing. Different portions of the soil samples will be placed in
sealable Ziploc®-type plastic baggies, and will be field screened the same day they are
collected. Each sample will be agitated and homogenized for at least 30 seconds and
allowed to equilibrate for at least three minutes. The ambient headspace air inside the
baggie above each sample will be screened for total VOC vapors with the PID equipped
with a 10.6 eV lamp. The sampling port for the PID will be placed in the ambient air
headspace inside the bag by opening a corner of the “locked” portion of the bag. The
PID will monitor air inside the baggie for a period of at least 15 seconds and the peak
readings measured will be recorded on a log sheet or log book.

3.6 NAPL SCREENING SHAKE TEST

Field evidence of suspect non-aqueous phase liquid (NAPL) will be confirmed in the
field utilizing a hydrophobic dye shake test. Field evidence of suspect NAPL include, but
not limited to, elevated PID readings (i.e., greater than 1,000 parts per million, ppm),
saturated soil with petroleum or solvent odors or significant staining, and apparent free
phase or residual NAPL. The NAPL screening shake test is applicable for both light non-
aqueous phase liquid (LNAPL) and dense non-aqueous phase liquid (DNAPL).

If field evidence suggests the presence of LNAPL or DNAPL, the DAY will perform a
shake test on an aliquot of the corresponding soil sample using hydrophobic dye. The
sample aliquot will be mixed with approximately two ounces potable water, and a pinch
of Sudan IV or equivalent hydrophobic dye will be placed in a sealable plastic baggie,
agitated for approximately 10 seconds, and then noted for pigment staining. If organic
NAPL is present, the Sudan 1V Pigment should result in pigment staining.

The NAPL screening shake test results will be documented and if possible photographed
for documentation purposes. The hydrophobic dye will be handled with care using a new
pair of disposable gloves. Following the shake test, the plastic baggie containing the soil-
dye moisture and associated PPE should be managed as investigation derived waste
(IDW). Soils containing hydrophobic dye and PPE will not be used for confirmatory
analytical analyses or headspace readings.

3.7 WELL DEVELOPMENT

Monitoring wells will be developed by utilizing either a new dedicated disposable bailer
with dedicated cord, and/or a pump and dedicated disposable tubing depending on the
field conditions. No fluids will be added to the wells during development without prior
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approval of the NYSDEC, and well development equipment will be decontaminated prior
to development of each well.

The well development procedure is listed below:

= Obtain pre-development static water level and oil/water interface reading for presence of
LNAPL or DNAPL using a Heron Model HOL1.L oil/water interface probe or similar
instrument;

= Calculate water/sediment volume in the well;

= Obtain initial field water quality measurements (e.g., pH, specific conductivity,
turbidity, temperature, and PID readings). The pH, specific conductivity, turbidity
and temperature readings will be obtained using Horiba U-22 water quality meter (or
similar equipment);

= Select development method and set up equipment depending on method used;

= Alternate water agitation methods (e.g., moving a bailer or pump tubing up and down
inside the screened interval) and water removal methods (e.g., pumping or bailing) in
order to suspend and remove solids from the well;

= Obtain field water quality measurements for every two to five gallons of water
removed. Record water quantities and rates removed;

= Stop development when the following water quality criteria are met or at least 5 well
volumes have been removed;

0 Water is clear and free of sediment and turbidity is less than 50 nephelometric
turbidity units (NTUs);

pH is £0.1 standard unit between readings;

Specific conductivity is £3% between readings, and;

Temperature is £10% between readings.

«  Obtain post-development water level readings; and

«  Document development procedures, measurements, quantities, etc.
Pertinent information for each well will be recorded on well development logs (included
in Attachment 5).

3.8 GROUNDWATER SAMPLING

Groundwater samples will be collected by utilizing either a low-flow pump and dedicated
disposable tubing or by conventional methods using a new dedicated disposable bailer.

The low-flow procedures that will be utilized are outlined below:

= In order to minimize the potential re-suspension of solids in the bottom of the well,
well depths will not be measured prior to or during low-flow purging and sampling.
Well depth information will be obtained from measurements collected during well
development or the well logs.
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PID readings will be obtained from the well headspace immediately following
opening the well. The peak PID readings will be noted on the field logbook.

Prior to purging and sampling, static water level measurements will be taken from
each well using a Heron Model HOL.L oil/water interface probe or similar
instrument. The presence or absence of LNAPL will be determined. If present, the
thickness of LNAPL will be obtained.

If necessary to confirm whether NAPL is present in groundwater that contain PID
measurements greater than 500 ppm or other field indications of NAPL, hydrophobic
dye (i.e., Sudan 1V) may be introduced to an aliquot of the sample. If LNAPL or
DNAPL is detected, the NYSDEC will be notified to determine whether analytical
characterization of the NAPL is warranted.

= A portable bladder pump connected to new disposable polyethylene tubing will be
lowered and positioned at or slightly above the mid-point of the well screen when the
screened interval is set in relatively homogeneous material. When the screened
interval is set in heterogeneous materials, the pump will be positioned adjacent to the
zone of highest hydraulic conductivity (as defined by geologic samples). Care will be
taken to install and lower the bladder pump slowly in order to minimize disturbance
of the water column.

= The pump will be connected to a control box that is operated on compressed gas
(nitrogen, air, etc.) and is capable of varying pumping rates. An in-line flow-through
cell attached to a Horiba U-22 water quality meter (or similar equipment) will be
connected to the bladder pump effluent tubing to measure water quality data.

= The pump will be started at a low pumping rate of 100 ml/min or less (for pumps that
cannot achieve a flow rate this low, the pump will be started at the lowest pump rate
possible). The water level in the well will be measured and the pump rate will be
adjusted (i.e., increased or decreased) until the drawdown is stabilized. In order to
establish the optimum flow-rate for purging and sampling, the water level in the well
will be measured on a periodic basis (i.e., every one or two minutes) using an
electronic water level meter or the Heron Model HOL1.L oil/water interface meter (or
equivalent). When the water level in the well has stabilized (i.e., use goal of < 0.33
feet of constant drawdown), the water level measurements will be collected less
frequently.

While purging the well at the stabilized water level, water quality indicator
parameters will be monitored on a three to five minute basis with a Horiba U-22
water quality meter (or similar equipment). Water quality indicator parameters will
be considered stabilized after three consecutive readings for each of the following
parameters are generally achieved:

pH (+0.1);
specific conductance (+ 3%);

o]
o]

o dissolved oxygen (+ 10 %);

0 oxidation-reduction potential (+ 10 mV);
o]

temperature (+ 10%); and
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o turbidity (+ 10%, when turbidity is greater than 10 NTUs).

= Following stabilization of the water quality parameters, the flow-through cell will be
disconnected and a groundwater sample will be collected from the bladder pump
effluent tubing. The pumping rate during sampling will remain at the established
purging rate or it may be adjusted downward to minimize aeration, bubble formation,
or turbulent filling of sample containers. A pumping rate below 250 ml/min will be
used when collecting VOC samples.

= To minimize the potential for re-suspension of solids in the bottom of the well, the
presence of DNAPL will be determined following purging and sampling at each well
location using the Heron oil/water interface probe (or equivalent).

= Field observations, real-time parameter readings, and other pertinent information
obtained during the sampling effort will be noted in the field logbook and a low-flow
groundwater purge and sample form (included in Attachment 5).

The conventional groundwater sampling procedure is listed below:

= Obtain pre-sampling static water level, depth of well, and oil/water interface reading for
presence of LNAPL or DNAPL using a Heron Model HO1.L oil/water interface probe
or similar instrument;

= Calculate water/sediment volume in the well and the volume to be purged from the well;

= Purge the appropriate volume from the well (approximately 3 times the casing volume)
using the dedicated disposible bailer or a purge pump and dedicated disposible tubing;

= Once the static water level has returned to 90% of the original reading, obtain field
water quality measurements (e.g., pH, specific conductivity, turbidity, temperature,
and PID readings). The pH, specific conductivity, turbidity and temperature readings
will be obtained using Horiba U-22 water quality meter (or similar equipment);

= Collect samples in the bottles provided by the analytical laboratory and place on ice.
Each sample will be identified with a unique ID number, the date/time of sampling,
method used, and analytical scans to be performed.

Pertinent information for each well will be recorded on monitoring well sampling logs
(included in Attachment 5).

3.9 INVESTIGATION DERIVED WASTE CHARACTERIZATION SAMPLING

Investigation Derived Waste (IDW) will be managed in accordance with the guidelines
outlined in Section 5.1.7 of the RI/RAA Work Plan. Supplemental sampling of the IDW
is anticipated in order to obtain approvals from appropriate disposal and/or recycling at
an authorized solid waste management facility or publicly owned wastewater treatment
works (liquids). The following protocols likely apply to IDW sampling:

= The objective of IDW sampling is to characterize a substantial mass of waste
requiring disposal. Consequently, the sample should be collected in a manner that is
representative of the entire waste mass and not limited to a specific zone of concern
or observed contamination.
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= Grab samples may be composited to form one sample for laboratory analyses.

Day Environmental, Inc. Page 12 of 19 ZJT0028/4884S5-13(202)



4.0 EQUIPMENT DECONTAMINATION PROCEDURES

In order to reduce the potential for cross-contamination of samples collected during this
project, the following procedures will be implemented to ensure that the data collected
(primarily the laboratory data) is acceptable.

It is anticipated that most of the materials used to assist in obtaining samples will be
disposable one-time use materials (e.g., sampling containers, bailers, rope, pump tubing,
latex gloves, etc.). However, when equipment must be re-used (e.g., drill rigs, static
water level indicator, split spoon samplers, etc.), it will be decontaminated by at least one
of the following methods:

Steam clean the equipment within a dedicated decontamination area; or

Rough wash in tap water; wash in mixture of tap water and Alconox-type soap;
double rinse with deionized or distilled water; and air dry and/or dry with clean paper
towel.

The effectiveness of the equipment decontamination of non-dedicated sampling
equipment such as split-spoon samplers will be evaluated via analytical laboratory testing
of field blanks (e.g., rinsate samples). Decontamination liquids, disposable equipment
and PPE will be containerized and left on-site until a proper disposal method is
determined.
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5.0 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

During sampling activities, personnel will wear disposable latex or nitrile gloves.
Between collection of samples, personnel performing the sampling will discard used latex
gloves and put on new gloves to preclude cross-contamination between samples. As few
personnel as possible will handle samples or be in charge of their custody prior to
shipment to the analytical laboratory.

New laboratory-grade sample containers will be used to collect samples. Sufficient
volume (i.e., as specified on Table 7.1 and Table 7.2 of the Spectrum QAP included in
Attachment 2) will be collected to ensure that the laboratory has adequate sample volume
to perform the specified analyses. Samples will be kept on ice in a cooler for shipment to
the analytical laboratory.

Samples will be preserved as specified by the analytical laboratory for the type of
parameters and matrices being tested. The required amount of preservatives will be added
by the analytical laboratory to the sample containers prior to delivery to the Site. The
sample preservation requirements and holding times are also specified on Table 7.1 and
Table 7.2 in Attachment 2.

Chain-Of-Custody

Samples that are collected for subsequent testing as part of this project will be handled
using chain-of-custody control. Chain-of-custody documentation will accompany
samples from their inception to their analysis, and copies of chain-of-custody
documentation will be included with the laboratory’s report. The chain-of-custody will
include the date and time the sample was collected, the sample identity and sampling
location, the requested analysis, and any request for accelerated turnaround time.

Sample Labels

Sample labels for field samples and QC samples with adhesive backing will be placed on
sample containers in order to identify the sample. Sample information will be clearly
written on the sample labels using waterproof ink. Sufficient sample information will be
provided on the label to allow for cross-reference with the field sampling records or
sample logbook.

The following information will be provided on each sample label:

Name of company;

Initials of sampler;

Date and time of collection;
Sample identification;
Intended analyses; and
Preservation required.
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Custody Seals

Custody seals are preprinted adhesive-backed seals that are designed to break if
disturbed. Seals will be signed and dated before being placed on the shipping cooler.
Seals will be placed on one or more location on each shipping cooler as necessary to
ensure security. Shipping tape will be placed over the seals on the coolers to ensure that
the seals are not accidentally broken during shipment. Sample receipt personnel at the
laboratory will check and document whether the seals on the shipping coolers are intact
when received.

Sample Identification

The following format will be used on the labels affixed to sample containers to identify
samples:

The sample test location will be provided using the following test location designations:

SS Surface Soil Sample

TP-xx (x-x)  Test pit excavation soil sample with depth interval below ground surface
in tenths of a foot (x — x’).

TB-1xx (x-x’) Boring soil sample with depth interval in parentheses below ground
surface in tenths of a foot (x — x’)

MW-X Groundwater sample with monitoring well letter
TBxx/xx/xx- Trip Blank sample with day/month/year
FBxx/xx/xx- Field Blank sample (rinsate) with day/month/year

As an example, assuming the first project sample is a soil sample collected from a test pit
TP-01 at a depth of 10 feet, the sample will be designated as TP-01(10’).

Transportation of Samples

Samples will be handled, packaged and shipped in accordance with applicable
regulations, and in a manner that does not diminish their quality or integrity. Samples will
be delivered to the laboratory no later than 48 hours from the day of collection.
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6.0 ANALYTICAL LABORATORY QUALITY ASSURANCE/QUALITY
CONTROL

Spectrum’s analytical laboratory test results will be reported in NYSDEC Analytical
Services Protocol (ASP) Category B deliverable reports. Analytical laboratory test results
for soil samples will be reported on a dry-weight basis. Spectrum will make every effort
to analyze the samples using the lowest practical quantitation limits (PQLS) possible for
soil and groundwater samples (refer to Attachment 2 in this QAPP). In addition,
analytical laboratory results will be provided to the NYSDEC using the NYSDEC’s
Equis Format.

Spectrum will provide internal QA/QC checks that are required by NYSDEC ASP and/or
USEPA contract laboratory protocol (CLP) protocol, such as analyses performed, spike
blanks, internal standards, surrogate samples, calibration standards, and reference
standards. Laboratory reports will be reviewed as outlined in the Spectrum QAP that is
included in Attachment 2. Laboratory results will be compared to data quality indicators
in accordance with the laboratory’s QAP and the NYSDEC ASP.

Table 1 provides a summary of samples scheduled for collection/analytical laboratroy
testing and anticipated sampling parameters. The methods to be used for each type of
sample and sample matrix are identified on Table 1 and in the RI/RAA Work Plan. In
order to provide control over the collection, analysis, review, and interpretation of
analytical laboratory data, the following QA/QC samples will be included as part of this
project.

During the groundwater monitoring for VOCs, one trip blank will be included per set
of 20 liquid samples with a minimum of one trip blank per sample shipment. The trip
blanks will be analyzed for target compound list (TCL) VOCs.

One matrix spike/matrix spike duplicate (MS/MSD) for each sample matrix, for each
sampling event of 20 samples, or per shipment if less than 20 samples, within a
seven-day period. Specific parameters that MS/MSD samples will be tested for is
dependent upon the test parameters of the field samples that are being analyzed.

One field blank (i.e., rinsate sample) will be collected from reusable sampling
equipment for each sampling event of 20 samples, or per shipment if less than 20
samples. The field blank(s) will be tested for the suite parameters of the samples
obtained using the subject re-useable sampling equipment (i.e. split spoon samplers).

Data Usability Summary Report

It is anticipated that Environmental Data Validation Inc. (EDV) of Pittsburgh, Pennsylvania
will complete a data usability summary report (DUSR) on the Category B deliverables
analytical laboratory data that is generated as part of the scope of work in the RI/RAA work
plan. The DUSR will be conducted in accordance with the provisions set forth in
Appendix 2B of DER-10, Technical Guidance for Site Investigation and Remediation
dated May 2010. The findings of the DUSR will be incorporated in the final RI/RAA
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report. A copy of EDV’s Quality Assurance/Quality Control Plan for Data Validation
Services is included in Attachment 6.

Reporting

Analytical laborartory test results and associated QC data will be included in the final
RI/RAA report. The final report will summarize the environmental work and provide
evaluation of the data that is generated, including the validity of the results in the context
of QA/QC procedures.
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7.0 RECORD KEEPING AND DATA MANAGEMENT

DAY will document project activities in a bound field book on a daily basis. Information
that will be recorded in the field book will include:

- Dates and time work is performed,;

- Details on work being performed,;

- Details on field equipment being used;

- Field evidence of contamination such as staining, odors, degree of saturation, etc.
- Field meter measurements collected during monitoring activities;

- Sampling locations and depths measured in tenths of feet;

- Measurements of sample locations, and test locations, excavations, etc.;

- Personnel and equipment on-site;

- Weather conditions; and

- Other pertinent information as warranted.

In addition, the field notes will be converted into logs for each test pit excavation, soil
test boring and monitoring well completed as part of the Rl. Examples of these logs are
included in Attachment 5.

Differential GPS, swing ties from existing surveyed site structures, and/or a licensed
surveyor will be used to collect spatial data. The spatial data will be plotted using
integrated GIS and/or computer-aided design (CAD) mapping. Electronic and hard copy
files will be maintained by DAY .

As noted above, DAY will utilize its Trimble Geo-XH sub-foot accuracy GPS with ESRI
ArcPad installed software with GIS shape files that have been developed for the Site. A
Trimble GeoBeacon will also be available for use to perform real-time differential
correction during the fieldwork.
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8.0 ACRONYMS

ASP
ASTM
CAD
CAMP
CLP
DAY
DNAPL
DUSR
EDV
ELAP
EM

GPS
HASP
IDW
LNAPL
MS/MSD
NAPL
NAD
NTU
NYSDEC
NYSDOH
PID

P.E.

PPE
PQL
PVC
QAP
QAPP
QA/QC
RI/RAA
RTAM
SOP
S0OQ
Spectrum
TCL
USEPA
VOC

Analytical Services Protocol

American Society for Testing and Materials
Computer-Aided Design

Community Air Monitoring Plan

Contract Laboratory Protocol

Day Environmental, Inc.

Dense Non-Aqueous Phase Liquid

Data Usability Summary Report
Environmental Data Validation, Inc.
Environmental Laboratory Approval Program
Electromagnetic

Global Positioning System

Health and Safety Plan

Investigation-Derived Waste

Light Non-Aqueous Phase Liquid

Matrix Spike/Matrix Spike Duplicate
Non-Aqueous Phase Liquid

North American Datum

Nephelometric Turbidity Units

New York State Department of Environmental Conservation
New York State Department of Health
Photoionization Detector

Professional Engineer

Personal Protective Equipment

Practical Quantitation Limit

Polyvinyl Chloride

Quiality Assurance Plan

Quality Assurance Project Plan

Quiality Assurance/Quality Control

Remedial Investigation/Remedial Alternatives Analysis
Real-Time Aerosol Monitor

Standard Operating Procedure

Statement of Qualification

Spectrum Analytical, Inc.

Target Compound List

United States Environmental Protection Agency
Volatile Organic Compound

Day Environmental, Inc.
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TABLE 1

Summary of Analytical Laboratory Testing



TABLE 1
SUMMARY OF ANALYTICAL LABORATORY TESTING
REMEDIAL INVESTIGATION QAPP

202 FRANKLIN STREET
OLEAN NEW YORK

MAXIMUM
SAMPLE ANTICIPATED TRIP MS/MSD FIELD
TASK PARAMETERS METHOD MATRIX # OF FIELD BLANKS | OR MS/MD | BLANKS
SAMPLES

TCL VOCs+TICs 8260 Soil 11 0 1 1
TCL SVOCs+TICs 8270 Sail 11 0 1 1
Surface Soil Samples TCL P(.:B.S 8082 SO?I 11 0 L L
TCL Pesticides 8081 Soil 11 0 1 1
TAL Metals 6010/7471 Soil 11 0 1 1
Cyanide 9012 Soil 11 0 1 1
TCL VOCs+TICs 8260 Soil 10 0 1 1
TCL SVOCs+TICs 8270 Soil 10 0 1 1
Test Pit Excavations TCL P(.:B.S 8082 So?l 10 0 L L
TCL Pesticides 8081 Soil 10 0 1 1
TAL Metals 6010/7471 Soil 10 0 1 1
Cyanide 9012 Soil 10 0 1 1
TCL VOCs+TICs 8260 Soil 5 0 1 1
TCL SVOCs+TICs 8270 Soil 5 0 1 1
Soil Borings TCL P(.:B.S 8082 So?l 2 0 1 1
TCL Pesticides 8081 Soil 2 0 1 1
TAL Metals 6010/7471 Soil 5 0 1 1
Cyanide 9012 Soll 2 0 1 1
TCL VOCs+TICs 8260 Groundwater 14 2 2 2
TCL SVOCs+TICs 8270 Groundwater 14 0 2 2
Monitoring Well Sampling; assumes TCL PCBs 8082 Groundwater 7 0 1 1
2 rounds of groundwater samples TCL Pesticides 8081 Groundwater 7 0 1 1
TAL Metals 6010/7471 | Groundwater 7 0 1 1
Cyanide 9012 Groundwater 7 0 1 1

Soil IDW waste characterization program will be determined prior to disposal, based on quantity and the

Waste Characterization - testing requirements of the disposal facility.
Investigation Derived Waste (IDW) [l Groundwater IDW waste characterization program will be determined prior to disposal, based on quantity
and in accordance with the current City of Olean industrial wastewater permit for the Site.
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RAYMOND L. KAMPFF

EXPERIENCE AREAS OF SPECIALIZATION
Day Environmental, Inc.: May 1994 to present - Environmental Site Assessment
Years with Other Firms: 18 years - Environmental Restoration

- Geology
EDUCATION

University of Rochester, B. A. Geology 1974

Monroe Community College, Civil Engineering Technology 1976

Various continuing education courses/seminars in environmental regulations, remediation techniques and other
technical issues

REGISTRATION/AFFILIATIONS

- 40-Hour OSHA Hazardous Waste Site Worker Training
- 8-Hour OSHA Hazardous Waste Site Supervisor Training
- 8 Hour OSHA Hazardous Waste Site Worker Refresher Training

RESPONSIBILITIES AND PROJECT EXPERIENCE

Mr. Kampff has over 30 years of professional experience and is currently responsible for the overall technical and
administrative direction of DAY’s Site Evaluation/Environmental Restoration Group. Mr. Kampff's experience
includes environmental studies and remediation at inactive hazardous waste sites, industrial facilities, petroleum spill
sites, Brownfield sites and municipal properties. Some of his representative projects are described below.

Environmental Site Assessment

Environmental Site Assessments and Facility Audits for an Automobile Manufacturer: various locations
throughout the United States and Canada. Responsible for Phase | / Phase Il Environmental Site
Assessments, regulatory compliance evaluations and remedial activities (i.e., underground tank removal, in-situ
treatment systems, etc.) at automobile dealerships and similar commercial facilities.

Site Evaluation and Groundwater Monitoring: MNR Stamford, Connecticut Facility. Responsible for
long term monitoring and reporting of the effectiveness of a remedial system installed by others. Also evaluated
the data collected to characterize the source of groundwater contamination and to provide recommendations for
the modification of the remedial system.

Environmental Evaluation, Waste-To-Energy Facility: Niagara Falls, New York. Responsible for
comprehensive studies done as part of a due diligence evaluation of this active waste-to-energy facility prior to
its purchase. These studies included an evaluation of past operations to assess potential environmental concerns,
a review of state and local regulatory compliance status and the implementation of site-specific studies/sampling
to assess the current environmental status of the site.
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RAYMOND L. KAMPFF
(continued)

Petroleum Spills

Underground Storage Tank and Spill Closures: Various MNR Facilities in New York and Connecticut.
Assisted MNR representatives in the compilation and submittal of closure reports to the NYSDEC and
CtDEP.

Former Bulk Petroleum Storage Facility, Mt. Morris, New York. Responsible for the completion of site
investigations and the development of remedial options under the New York State Voluntary Cleanup Program
pursuant to redevelopment. Historic operations at this facility resulted in numerous petroleum spills, which
resulted from leakage of the underground piping system that connected process/storage tanks. Work included
development of work plans/health and safety plans, completion of a hydrogeologic evaluation to define site
conditions, evaluation of health risks and assessment of natural attenuation.

Site Characterization: Former Gasoline Station: Rochester, New York. Responsible for detailed studies
conducted to evaluate the subsurface conditions and assess the nature and extent of petroleum-impacted soil and
groundwater on this 5-acre property. Historically the property was utilized by various entities and it contained
several gasoline stations/vehicle repair facilities. As part of the work completed, samples were collected and
evaluated to determine the specific types of petroleum products and their estimated date of release. This
information was used to assist in the development of clean-up options and cost recovery actions.

York Oil Superfund Site RI/FS: Moira, New York. Managed several studies to evaluate on-site
contamination and off-site pathways at this former waste oil recycling facility where large quantities of PCB and
solvent-laden oils spilled onto the ground and migrated into adjacent wetlands.

Brownfield and RI/FS Projects

Interim Remedial Measure (IRM) Construction, Confidential Industrial Client: Akron, New York.
Responsible for construction oversight during the implementation of IRM activities at an approximate 3-acre
former waste disposal area used to dispose of hazardous and industrial wastes. Work included construction
oversight during waste consolidation and capping activities, coordination with the NYSDEC, implementation of
design modifications and preparation of various closure reports.

Dry Cleaners: Jamestown, New York: Responsible for studies completed to evaluate the extent of chlorinated
solvents in the soil and groundwater dry cleaning facility that has operated for the past 50 years and to develop
and implement remediation schemes using enhanced biodegradation processes.

Remedial Investigation/Feasibility Study, Endicott Wellfield Superfund Site: Endicott, New York.
Managed studies to evaluate the source and extent of volatile organic contamination (vinyl chloride) in a 7,000
gpm municipal well installed in thick glacial outwash deposits. Studies also included groundwater modeling and
the development/evaluation of suitable remedial alternatives.
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RAYMOND L. KAMPFF
(continued)

Environmental Restoration Projects

Remediation of Petroleum Contaminated Soils, DePaul Community Facilities: Rochester, New York.
Responsible for the design and construction of a combined active and passive soil vapor extraction system at
this facility being constructed on the site of a former gasoline station.

Track Platform Assessment and Encapsulation, Grand Central Terminal: New York, New York. Project
Manager for a testing program designed to define the extent of PCB contamination and develop a comprehensive
remedial program consisting of the initial cleaning of the impacted track area following by a double epoxy
coating was required for this site. Due to the location of the site, care was taken to limit potential exposure to the
public during remedial activities

Former Silver Stadium Redevelopment: Rochester, New York. Responsible for studies ranging from Phase |
environmental site assessment through site characterization to define localized areas requiring subsequent
remediation. Based upon the studies completed, areas of petroleum and solvent contamination were identified
and a remedial program consisting of a limited soil removal, installation of a groundwater monitoring network,
design/installation of vapor control systems and development of an Environmental Management Plan (EMP) was
implemented to allow development of the site.
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NATHAN E. SIMON, P.E.

EXPERIENCE AREAS OF SPECIALIZATION

Day Environmental, Inc.: June, 2005 to present - Environmental Site Assessment
- Environmental Restoration/Remediation
- Environmental Computer Modeling

EDUCATION

University at Buffalo, B. S. Civil Engineering, 2003
University at Buffalo, M. Eng. Environmental and Hydrosystems, 2005

REGISTRATION/AFFILIATIONS

Registered Professional Engineer in State of New York
40 Hour OSHA Hazardous Waste Site Worker Training
Various continuing education courses/seminars in environmental studies and remediation

RESPONSIBILITIES AND PROJECT EXPERIENCE

Mr. Simon’s has approximately 4 years of professional experience working on environmental projects as a consultant.
Mr. Simon is responsible for taking a leadership role in completing investigation and remediation projects for private
and government agencies. Mr. Simon’s experience includes: development of work plans in accordance with applicable
regulations, corresponding with regulatory agencies and clients, completion of Phase Il studies, environmental
restoration, Brownfield and remediation projects.  Specifically, Mr. Simon is responsibility has included,
environmental investigation field activities and associated field documentation, report preparation, engineering
design calculations, data management, remedial alternative evaluation and selection and project communication.
Some of his representative projects are described below.

Dry Cleaners: Jamestown, New York: Responsible for field studies to evaluate the extent of chlorinated solvent
contamination in the soil and groundwater from a dry cleaning facility that has operated for the past 50 years. In
addition to writing sections of the remedial investigation report, work on this project included: compiling laboratory
data from a sampling event and comparing the results to TAGM 4046 (Determination of Soil Cleanup Objectives and
Cleanup Levels) and TOGS 1.1.1 (Ambient Water Quality Standards and Guidance Values and Groundwater Effluent
Limitations) to determine the extent of contamination, developing a conceptual model, evaluating hydraulic
conductivity testing data using the SuperSlug® computer modeling program, completing calculations to estimate
contaminant flow rates through the overburden and bedrock based on contaminant specific retardation factors and site
specific aquifer characteristics, and designed a Zero-Valent Iron Permeable Reactive Barrier to address potential off-
site contaminant migration. The project is on-going and currently in the process of designing/conducting pilot study for
in-situ bioremediation.

Former Hazardous Waste Disposal Site: Rochester, New York. Completed hydrogeologic studies to determine the
site specific relationship between pumping rate and radius of influence of several bedrock interface extraction wells.
Designed an extraction well field to capture the delineated impacted area presented in the Site’s Record of Decision
(ROD). Determined extraction well specifications and locations using the step drawdown test results, aquifer
characteristics and historical site data. Provided significant contributions to the Site’s groundwater extraction and
treatment remedial design plan. Oversaw the installation of additional bedrock interface wells to verify work was
completed in accordance with the approved NYSDEC remedial design plan. Assisted in the installation, startup and
routine maintenance, inspection and testing of a 5-gpm pump-and-treat groundwater remediation system designed to
remove volatile organic compounds and chromium. Developed a Health and Safety Plan, Community Air Monitoring
Plan and a Quality Assurance and Quality Control program to ensure worker and community safety during remedial
system installation and that suitable and verifiable data was obtained throughout the remediation efforts. In addition,
Mr. Simon developed a work plan to evaluate indoor air quality in accordance with the NYSDOH document titled
“Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York”. Conducted a chemical survey and
collected confirmatory indoor air samples in accordance with the NYSDOH and NYSDEC approved work plan and
presented the results to the client and regulatory agencies.



NATHAN E. SIMON, P.E.

Underground Storage Tank Closures: Various Clients throughout New York State. Decommissioned numerous
Underground Storage Tanks (USTs) throughout New York State in accordance with the New York State Department of
Environmental Conservation (NYSDEC) document titled “Spill Prevention Operations Technology Series, Memo 14
(SPOTS 14)” and the NYSDEC document titled “Spill Technology and Remediation Series (STARS) Memo #1
(Petroleum Contaminated Soil Guidance Policy). The work completed generally included developing and submitting a
work plan to the NYSDEC, collection of confirmatory samples, documenting closure, compiling/tracking disposal
documentation, evaluating analytical laboratory data and discussing the results with client and regulatory agencies.

Phase 1l Environmental Site Assessments — Various Clients throughout New York State. Completed numerous
Phase Il Environmental Site Assessments throughout New York State in accordance with requirements of the
American Society for Testing and Materials (ASTM) Practice E 1903-97 (Standard Guide for Environmental Site
Assessments: Phase Il Environmental Site Assessment Process) and the New York State Department of Environmental
Conservation (NYSDEC) Division of Environmental Remediation (DER) draft Document DER-10 (Technical
Guidance for Site Investigation and Remediation). The Phase Il projects were completed at various sites including:
former gasoline stations, metal recycling facilities, commercial facilities, marinas, lumber yards, dry cleaners, former
manufactured gas plants and former agricultural sites. Work generally included developing soil and groundwater
sampling programs, evaluating and comparing data to applicable regulatory standards, and discussing the results with
clients and regulatory agencies.

Indoor Air Evaluations — Various Clients throughout New York State. Completed numerous indoor air, sub-slab
vapor, and soil gas evaluations throughout New York State in accordance with the requirements of the New York State
Department of Health (NYSDOH) document titled ““Final Guidance for Evaluating Soil Vapor Intrusion in the State of
New York”. The air evaluations were conducted at various sites including: manufacturing facilities, commercial
facilities, light industrial facilities, former manufactured gas plants, former auto repair facilities, grocery stores and
schools. Work generally included developing air sampling programs, conducting an owner interview and chemical
survey, evaluating data and discussing the findings with clients and regulatory agencies. In addition, sites in which
remediation of indoor was completed, work generally included developing and submitting a work plan to the New
York State Department of Environmental Conservation (NYSDEC) and NYSDOH, conducting post-mitigation
sampling (confirmatory testing) and post extension testing, and preparing and submitting summary reports to the
regulatory agencies.

Subsurface and Indoor Air Evaluation — Commuter Railroad. Developed a test boring and monitoring well
program, prior to the client purchasing the Manufactured Gas Plant (MGP) impacted Site, to evaluate the Recognized
Environmental Conditions (RECs) identified in a modified Phase | Environmental Site Assessment in conjunction with
historical site data and information collected during an EM-61 Geophysical survey. Conducted a supplementary
subsurface investigation to delineate MGP-type waste in accordance with DER-10 (Technical Guidance for Site
Investigation and Remediation), TAGM 4061 (Management of Coal Tar Waste and Coal Tar Contaminated Soils and
Sediments from Former Manufactured Gas Plants), and the American Society for Testing and Materials (ASTM)
Practice E 1903-97 (Standard Guide for Environmental Site Assessments: Phase Il Environmental Site Assessment
Process). Compared analytical laboratory data collected during the Subsurface Study to New York State Department
of Environmental Conservation (NYSDEC) TAGM 4046 (Determination of Soil Cleanup Objectives and Cleanup
Levels) and TOGS 1.1.1 (Ambient Water Quality Standards and Guidance Values and Groundwater Effluent
Limitations) soil and groundwater standards respectively. Conducted drain dye testing to determine discharge location
of various drains within the on-site building. Estimated vertical and horizontal extent of MGP-type waste in the
subsurface. Developed an opinion of probable cost to remediate the delineated volume of MGP-type waste. Performed
an indoor air and sub-slab air evaluation in accordance with New York State Department of Health (NYSDOH)
document titled: “Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York”. Oversaw the
completion of an air communication test to aid in the design of a sub-slab depressurization (SSD) vapor mitigation
system. Oversaw the installation of a SSD vapor mitigation system to verify installation was completed in accordance
with design specifications. Conducted post SSD confirmatory indoor air testing to evaluate the effectiveness of the
SSD system. Submitted a Final Engineering Report documenting the SSD system installation and confirmatory testing
results to the NYSDEC and NYSDOH.

Metro North Railroads: Responsible for data management of daily, monthly and quarterly non-aqueous phase liquid
(NAPL) measurements. These measurements are used to calculate NAPL recovery quantities that are reported on a
quarterly or annually basis.



CHARLES A. HAMPTON

EXPERIENCE AREAS OF SPECIALIZATION
Day Environmental Inc.: June 2008 to present - Environmental Site Assessment
Years with Other Firms: 3 years - Environmental Restoration

- Geographical Information Systems (GIS)
EDUCATION

Trinity University; B.S. Geology; 2000
Various continuing education seminars in Environmental Site Assessments and GIS

REGISTRATIONS/AFFILIATIONS
- OSHA Hazardous Waste Site Worker Training and Confined Space Training
RESPONSIBILITIES AND PROJECT EXPERIENCE

Mr. Hampton’s current responsibilities include management of Phase Il Environmental Site Assessments and ongoing
environmental remediation projects. Mr. Hampton has over seven years of professional experience working on environmental
projects as a consultant. Mr. Hampton has also performed various geotechnical and hydrogeologic tasks while working on
projects as a consultant with other firms.

NYSDEC Supervised Projects: Responsible for coordination and execution of subsurface investigation activities and remedial
tasks at multiple NYSDEC BCP, VCP, and SPILLS sites. Specific tasks include: project planning assistance, soil stratigraphy
interpretation, groundwater monitoring and sampling, site surveys, waste disposal coordination, air monitoring, soil vapor
intrusion investigation, and report preparation.

Site Redevelopment, Rochester New York: Responsible for the management of tasks required by a site-specific
Environmental Management Plan implemented during the redevelopment of an urban property into multi-family residences.
Work included management of continuous air monitoring during excavation activities, removal and disposal of petroleum-
contaminated fill material, and the preparation of reports documenting the various tasks implemented at the site.

Tank Removal, Rochester New York: Responsible for coordination, observation and documentation of the removal of
multiple underground storage tanks at a former gas station site. Tasks included coordination of subcontractors, confirmatory
sampling, and the preparation of tank removal documentation.

Fill Removal, Rochester, New York: Responsible for the oversight of removal of arsenic contaminated fill material at a
former sewage treatment plant location. Work included intrusive investigations and sampling to quantify the extent of
contamination, confirmatory sampling during soil removal, and the preparation of a report to document the removal.

Phase | Assessments, Washington State: Conducted Phase | Environmental Site Assessments for the purpose of real estate
transactions. These assessments were conducted on a variety of different types of facilities including agricultural, residential,
commercial, and industrial properties.

Phase Il Assessments, Washington State: Conducted Phase Il Environmental Site Assessments for the purpose of
contaminant identification and categorization. These assessments were conducted on a variety of different types of facilities
including agricultural, residential, and commercial properties.

Geotechnical and Hydrologic Investigations, Washington State: Staff Geologist responsible for various investigations to
determine geotechnical and hydrogeologic site properties for residential and commercial development.

Page 1



WILLIAM D. BATISTE

EXPERIENCE AREAS OF SPECIALIZATION
Day Environmental, Inc.: June 2011 - Present - Field Technician
EDUCATION

Rochester Institute of Technology, B.S. Environmental Management and Technology 2006-2011
REGISTRATIONS/AFFILIATIONS

- 40 Hour OSHA Hazardous Waste Site Worker Training
- 8 Hour OSHA Hazardous Waste Site Worker Refresher Training

RESPONSIBILITIES AND PROJECT EXPERIENCE

Mr. Batiste has been trained in the sampling of different media using various techniques, chain of custody
procedures and other attributes applicable to site needs. Mr. Batiste has performed monthly sampling of
wastewater for compliance testing, low flow groundwater testing, soil classification, groundwater monitoring,
well installation, development, and sampling. Mr. Batiste has had extensive experience with use and maintenance
of environmental testing equipment, including PID, FID, Horiba, Herron, handheld Geographic Information
Systems (GIS) units, and air quality dust meters. Some projects Mr. Batiste has been involved in are described
below.

Metro North, Beacon Station, NY: - Responsibilities included plotting borehole locations utilizing GIS equipment
followed by handheld geo-probing, soil classification and sampling. Soil screening and temporary well installation
were also tasks carried out by Mr. Batiste.

Soil Removal Oversight, Rochester, NY': - Responsibilities included the oversight of removal of contaminated soils.
Work included scanning soils with a photoionization detector, and coordinating with sub-contractors.

Fernwood Site, Rochester, NY: - Responsibilities included low flow sampling and the periodic removal of free
product from monitoring wells to evaluate site conditions.

Andrews St, Rochester, NY: Responsibilities included overseeing onsite remedial investigation activities such as
test pits, test borings (overburden and rock cores), and conducting low flow sampling.

Waste Water Sampling, Western NY: - Responsibilities include coordination and execution of monthly sampling of
wastewater treatment systems to assess the effectiveness of water treatment before discharge.




ZACHARY J. TENNIES

EXPERIENCE AREAS OF SPECIALIZATION

Day Environmental, Inc.: August 2013 - Present - Field Technician
- Technical Specialist

EDUCATION
The University of Chicago, B.S. Geophysical Sciences, June 2012
REGISTRATIONS/AFFILIATIONS

- 40-hour OSHA Hazardous Waste Site Worker Training
RESPONSIBILITIES AND PROJECT EXPERIENCE

Mr. Tennies’ current responsibilities include conducting Phase Il Environmental Site Assessments and
developing industrial compliance programs. Mr. Tennies has been educated and trained in soil
classification, soil and groundwater sampling, low flow groundwater testing, passive diffusion bag
(PDB) sampling, groundwater monitoring, and test well installation and development.

Phase 1l Environmental Site Assessment, Rochester, New York Responsibilities included the oversight
of drilling and test well installation operations at the site. Soil classification, screening of material with a
photoionization detector (PID), soil and groundwater sampling and observation of a sump pit and oil-
water separator were also carried out by Mr. Tennies.

Groundwater and Wipe Sampling, Rochester , New York Responsibilities included performing
monitoring well development and sampling as well as surface wipe sampling.

Phase Il Environmental Site Assessment, Olean , New York Responsibilities included the oversight of
drilling and test well installation operations at the site. Soil classification, screening of material with a
photoionization detector (PID) and soil and groundwater sampling were also carried out by Mr. Tennies.

Test Pit Excavations, Manchester, New York Responsible for the oversight of test pit excavations to
quantify the extent of contamination at the site. Screening of material with a PID, documenting of test
pits and collecting soil samples were tasks also required of Mr. Tennies.

Passive Diffusion Bag Sampling, Rochester, New York Responsible for the deployment of PDB
samplers in 34 groundwater monitoring and overburden rock wells. Mr. Tennies also conducted the
retrieval, processing, labeling and shipment of the PDB samplers after the sampling period.
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INTRODUCTION

Spectrum Analytical, Inc. Featuring Hanibal Technology Rhode Island Division
(formerly MITKEM and referenced as Spectrum Analytical, Inc. Rl Division throughout
this document going forward) is an environmental testing laboratory dedicated to
providing high quality analytical data and exceptional customer service.

Opened in 1994, as Mitkem Corporation, and purchased by Spectrum Analytical, Inc. in
2007, Spectrum Analytical, Inc. Rl Divison's laboratory facility is designed for high
throughput and efficient laboratory operations. Separate secure areas are dedicated to
sample receipt and storage. Spectrum Analytical, Inc. Rl Division has individual sample
preparation laboratories for organic and inorganic analyses and individual
instrumentation rooms for extractable organics, volatiles, metals and wet-chemistry
analyses.

Spectrum Analytical, Inc. Rl Division recognizes the importance of controlling in-house
cross contamination. The organic preparation area and the volatile organic instrument
room are in separate areas, at opposite ends of the building to minimize solvent
contamination of the volatile analysis. The air handling system in the volatiles laboratory
is completely isolated from the remainder of the facility. A floor plan of the facility is
included (Figure 3-1).

Spectrum Analytical, Inc. Rl Division has placed a priority on obtaining and operating a
large fleet of the latest, most sophisticated Hewlett-Packard, Thermo Scientific and
Perkin-Elmer instruments. This emphasis on instrumentation enables the |ab to operate at
ahigh level of analytical efficiency.

Spectrum Analytical, Inc. RI Division specializes in performing laboratory analyses using
the newest US EPA Contract Laboratory Program (CLP) SOM Organic and ISM
Inorganic methods, as well as providing CLP-format data reports for virtually any test we
perform. Spectrum Analytical, Inc. Rl Division provides CLP-format reporting for EPA
CLP, SW-846, MCAWW and Standard Methods analyses. Much of thiswork is
performed by the laboratory under Department of Defense Quality Systems Manual
(QSM) and 1SO-17025 guidelines. Spectrum Analytical, Inc. RI Division has the
flexibility to provide project-specific custom method modifications to meet the needs of a
unique client or analytical requirement.

Spectrum Analytical, Inc. Rl Division has participated in numerous environmental
laboratory programs for both state and federal agencies including: the United States
Navy, the United States Army Corps of Engineers, and the Air Force Center for
Environmental Excellence. In addition Spectrum Analytical, Inc. RI Division is currently
providing laboratory services under the United States Environmental Protection Agency
Contract Laboratory Program. Spectrum Analytical, Inc. RI Division has been a
contractor to the EPA under the CLP program continuously for over 15 years.

QAP Effective Date 10/26/12 Rev 1 8
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Spectrum Analytical, Inc. Rl Divisionisadivision of Spectrum Analytical, Inc. of
Agawam, Massachusetts. Spectrum Analytical, Inc is an environmental |aboratory
company with laboratory locationsin Agawam, MA, North Kingstown, Rhode Island and
Tampa, Florida, providing analyses of soil, water and air samples for awide variety of
private and government clients.

This Quality Assurance Plan (QAP) describes the policies, organization, objectives, and
quality control activities. It also specifies quality assurance functions employed at
Spectrum Analytical, Inc. Rl Division and demonstrates our dedication to the production
of accurate, consistent data of known quality. This QAP is developed by following the
guidelines discussed in the EPA Requirements for Quality Assurance Project Plans for
Environmental Data Operations, EPA QA/R-5, Reissued May 2006: EPA Requirements
for Quality Management Plans, EPA QA/R-2, Reissued May 2006: Department of
Defense (DOD QSM) Quality Systems Manual for Environmental Laboratories Version
4.2: and the National Environmental Laboratory Accreditation Conference (NELAC)
standards, June 5, 2003 (Effective July 1, 2003)/ The NELAC Institute (TNI) Standards.

QAP Effective Date 10/26/12 Rev 1 9
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QUALITY ASSURANCE POLICY STATEMENT

Spectrum Analytical, Inc. Rl Division is firmly committed to the production of valid data
of known quality through the use of analytical measurements that are accurate,
reproducible and complete. To ensure the production of such data, Spectrum Analytical,
Inc. RI Division has devel oped a comprehensive Quality Assurance/Quality Control
Program that operates throughout the entire organi zation.

Spectrum Analytical, Inc. Rl Division Management considers Quality Assurance/Quality
Control to be of the highest importance in the success of its Analytical Testing
Laboratory and therefore fully supports the staff in the implementation and maintenance
of a sound and thorough Quality Assurance Program.

Spectrum Analytical, Inc. Rl Division’s corporate success is based on its participation in
the most rigorous and quality-focused environmental testing programs, such as the EPA
Contract Laboratory Program, US Department of Defense programs, NELAC, and other
nationwide and state-specific certification and approval programs. These programs
require consistent application of the QA/QC procedures described in this document.
Spectrum Analytical, Inc. Rl Division’s ability to demonstrate and document that
analyses were performed in this manner is one of the foundations of its business. The
other foundation of its businessisto provide superior levels of customer service, above
and beyond the norm for laboratories performing at this level of quality.

Spectrum Analytical, Inc. RI Division’s approach to customer service isto aggressively
meet or exceed customer expectations, particularly in terms of turnaround time for
results. While the production of rapid turnaround time data may require lab employees to
“go the extramile’ for the customer, without quality, the data are useless. Spectrum
Analytical, Inc. Rl Division constantly strives to manage its business to rapidly provide
datato meet all the requirements of its quality program.

e Spectrum Analytical, Inc. RI Division management works to insure: that employees
understand the primary importance of quality in its day to day operations,

e that employeeswill not be subjected to pressure to sacrifice quality for turnaround,
financial or other considerations,

e that employees understand the importance of their ethical responsibilitiesin terms of
data manipulation, falsification or other illegal or improper actions,

e that the company avoids involvement in activities that diminish its competence,
impartiality, judgment or operational integrity.

e that employees maintain al client information in a confidential manner, and

¢ that employees understand that any short-term gain realized by disregarding the
QA/QC program will be more than wasted by the serious penalties for these actions.

e That the laboratory has the technical personnel to identify occurrences of departure
from the quality system and to initiate actions to prevent or minimize such departures.
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All employees receive training in these issues as part of theinitial orientation process,
and are required to acknowledge that they understand their responsibilitiesin these areas.
These issues are also discussed among all laboratory staff at company meetings and re-
training sessions. The QA Officer, Technical Director and other senior management are
readily availableto all staff through their daily presence, “open door” policy and
approachable manner. This allows any employee to readily discuss any questions,
concerns or issues that may occur.

Quality Control is defined as an organized system of activities whose purposeisto
demonstrate that quality data are being produced through documentation. Quality
Assurance is more broadly defined as a system of activities designed to ensure that the
quality control program is actually effective in producing data of the desired quality.

Quality Control isincluded as part of Quality Assurance. In supporting government
regulatory and enforcement proceedings, a high degree of attention to quality is essential.
Thorough application of quality control principles and routine quality assurance auditsis
required.

The basic components of the Spectrum Analytical, Inc. Rl Division’s QA/QC Program
are control, evaluation and correction.

Control ensures the proper functioning of analytical systems through the implementation
of an orderly and well-planned series of positive measures taken prior to and during the
course of analysisincluding quality control practices, routine maintenance and calibration
of instruments, and frequent validation of standards.

Evaluation involves the assessment of data generated during the control process. For
example, precision and accuracy are determined from the results of duplicates and spikes,
and other check samples. Long-term evaluation measures include performance and
systems audit conducted by regulatory agencies, as well asthe lab’s quality assurance
department.

Correction includes the investigation, diagnosis and resolution of any problems detected
in an analytical system. Proper functioning of the system may be restored through
method re-evaluation, analysis of additional check samples, trouble-shooting and repair
of instrumentation or examination and comparison with historical data. Corrective
actions are documented and reviewed to make sure they are implemented.

Certain situations may occur when there are occasional departures or exceptions from
documented policies and procedures or standard specifications due to client or project
specific protocols, unusual sample matrix, or special non-target analyte or non-routine
analyses. Spectrum Analytical, Inc. Rl Division's policy isto fully document all such
procedures and their associated QC, and notify the client or regulatory agency. If the
situation is to continue, a Standard Operating Procedure will be written and implemented.
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5.0 QUALITY ASSURANCE MANAGEMENT, ORGANIZATION AND
RESPONSIBILITY

Quality Assurance at Spectrum Analytical, Inc. RI Division is a company-wide function
that depends on:

(1) cooperative working relationships at all levels within the laboratory and
(2) Multi-level review through all working levels of responsibility.

Responsibilities for QA/QC functions begin with the bench scientist and extend to the
chief executive officer.

The primary level of quality assurance resides with the bench scientist. After completion
of the documented training program, his/her responsibilities include:

complying with all aspects of formally approved anal ytical methods and SOPs,
carefully documenting each step of the analytical process,

conscientiously obtaining peer review as required,

promptly alerting laboratory supervisors and/or QA staff members to problems or
anomalies that may adversely impact data quality, and

e participation in corrective actions as directed by the laboratory supervisor or QA
Director.

The Manager of each |aboratory department is responsible for ensuring thorough
oversight of the quality of the data generated by the department supervisors, technicians
and/or analysts. The Department Manager implements and monitors the specific QC
protocols and QA programs with the laboratory to ensure a continuous flow of data
meeting all control protocols and Spectrum Analytical, Inc. Rl Division QA
requirements. The Department Manager’ s responsibilities include providing the
technicians and/or analysts with adequate resources to achieve the desired quality of
performance.

The Spectrum Analytical, Inc. RI Division organizational structure is shown in the
Organization Chart (Figure 5-1).

Spectrum Analytical, Inc. Rl Division’s lines of communication flow upward on the
Organizational Chart. The open door policy alows all employees access to anyone on
the organization chart. If an employee has an issue with his/her immediate supervisor, he
or she may, at any time, speak with someone in management higher up in the
Organizational Chart.

Implementation of the entire Quality Assurance Program is the responsibility of the QA

Director. Whileinteracting on adaily basis with laboratory staff members, the QA
Director remains independent of the laboratories and reports directly to the Laboratory
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Director. The QA Director evaluates |aboratory compliance with respect to the QA
program through informal and formal systems and performance audits as described in
Section 13. Remedia action, to alleviate any detected problems, is suggested and/or
discussed with the appropriate parties and implemented when necessary.

With input from the appropriate staff members, the QA Director writes, edits and
archives QA Plans, QC protocols, and Standard Operating Procedures (SOPs) in
accordance with US EPA approved methodologies, and GLP procedures. If site-specific
or project-specific QA Plans and/or QC protocols are required, these will be generated as
needed.

An essential element of the QA program is record keeping and archiving al information
pertaining to quality assurance including QA/QC data, pre-award check sample results,
performance test sample results, scores, and follow-up; state certifications of the
laboratory; external and internal audits with resolution of EPA and other audit team
comments, recommendations and reports. The QA Director also plays an important role
in the corrective action mechanism described in Section 16.

In addition, the QA Director works with laboratory staff and management to continuously
upgrade procedures and systems to improve the laboratory’ s efficiency and data quality.

Ultimately, the success of the QA program depends on the cooperation and support of the
entire organization. Spectrum Analytical, Inc. RI Division’s most valuable resource isits
staff of dedicated professionals who take personal pridein the quality of their
performance.

Laboratory management works to ensure the competence of al who operate equipment,
perform tests and calibrations, evaluate data and sign reports. When employeesarein
training, appropriate supervision will be provided until the employee has demonstrated
the appropriate level of understanding, training, and skill.

Spectrum Analytical, Inc. RI Division’s personnel job descriptions:

Responsibilities of each staff areain the laboratory include:
Technician / Preparation Laboratory Areas.
. Analysis of samples through compliance with all aspects of formally approved

analytical methods and laboratory SOPs.
o Carefully documenting each step of the analytical process.

o Noting in the appropriate logbook area any unusual occurrences or sample matrix
problems.
. Conscientiously obtaining peer review as required.
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Promptly alerting laboratory supervisor, Department Managers and/or QA staff
members to problems or anomalies that may adversely impact data quality.
Routine housekeeping duties for their laboratory area.

Analyst / Instrument Laboratory Aress:

Analysis of samples through compliance with all aspects of formally approved
analytical methods and laboratory SOPs.

Routine maintenance of instrumentation.

Preparation of analytical standards and spiking solutions which are documented
and traceable to their original source.

Carefully documenting each step of the analytical process.

Noting in the appropriate logbook area any unusual occurrences or sample matrix
problems.

Conscientiously obtaining peer and Department Manager review as required.
Promptly alerting the appropriate Department Manager and/or QA staff members
to problems or anomalies that may adversely impact data quality.

Documenting theinitial review of analysis datato determine compliance with
established company QA/QC protocols and any project-specific QA criteria, and
noting any unusual occurrences or discrepancies on the data review checklist.
Routine housekeeping duties for their |aboratory area.

Data Reporting Specialists:

Assemble CLP-format data reports by organizing data report forms and raw data
in proper order to alow for technical datareview.

Enter datainto LIMS or other data reporting computer programs, and print report
forms as appropriate.

Provide non-technical typographical review of data entered into computer systems
by other individuals.

Deliver data reports to customers by FAX or electronic mail.

Paginate, photocopy, scan, save to CD (bookmark if required) and archive copies
of customer reports or other documentation to be retained by the laboratory, or
prepare paperless reports.

Ship, or organize for courier delivery, fina data reports to customers.

Assist the QA Director in management of the document control system.

Assist Project Managers with bottle order requests and shipment of coolers.
Assist Project Managers in other tasks as required.

Laboratory Department Manager/Supervisors:

Oversight of supervisors (where applicable), technicians and/or analystsin their
laboratory areas.
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Monitors the status of all work in their laboratory areato insure compliance with
holding time and turnaround time requirements.

Training new scientists in the appropriate procedures and methods in the
laboratory.

Works with Laboratory Director and the QA staff to review, revise and implement
SOPs.

Insures adequate resources to perform the needed tasks by working with
administrative personnel to order needed supplies.

Insures all supplies and reagents meet the QC requirements of their intended task
prior to their use in the laboratory.

Insures all staff are using proper safety protocols.

Works with Laboratory Director on the annual review of personnel performance.
Interviews prospective new employees to insure they have the minimal level of
gualifications, experience, education and skills necessary to perform their tasks,
as well as the appropriate work ethic and socia skills necessary for proper
teamwork and productivity.

Review of analytical data to insure compliance with method/SOP requirements
prior to release to the client.

Documents any non-compliance or other unusual occurrences noted during
sample analysis and data review such that these can be included in the report
narrative and explained to the client.

Data Reviewer:

Review of analytical data to insure compliance with method/SOP requirements
prior to release to the client.

Generates paperless CLP and CLP-like data packages.

Documents any non-compliance or other unusual occurrences noted during
sample analysis and data review such that these can be included in the report
narrative and explained to the client.

Compiles narrative.

Assist Laboratory Director, Supervisors and Department Managers in other tasks
asrequired.

Laboratory Director:

Works with Department Managers to coordinate laboratory areas in the
completion of analytical projects.

Review of analytical data to insure compliance with method/SOP requirements
prior to release to the client.

Works with QA Director to implement new SOPs and to annually review and
revise existing SOPs.

Works with the QA Director, Department Managers and Supervisors to develop
and implement corrective action when needed.
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Works with management and supervisory staff to continuously improve the
quality and efficiency of al company procedures.

Assists Department Managersin the annual review of personnel performance.
Supervises all Management, QA and Supervisory staff to insure compliance with
company QA policies and other company procedures.

Provides technical assistanceto all areas of the laboratory staff.

Acts as technical consultant for chemistry related issues that arise in the lab.
Provides assistance with instrument optimization or performance issues as
needed.

Offersinput on the purchase and operation of new instrumentation.

Trains other analysts in procedures and methodol ogies.

Director of Business Development

Pursues new contracts/projects as well as clients.

Works with Spectrum Marketing to prepare Bids.

Ensures laboratory is aware of specific requirements of new projects/contracts.
Works with clients to insure all questions and concerns are addressed and
answered.

Works with clients to insure their understanding of complex technical issues.
Works with Quality Services Department staff to continuously improve the
quality and efficiency of al company procedures.

Data Reporting Supervisor:

Works with Laboratory Director, Department Managers and Supervisors to
prioritize and coordinate laboratory areas in the timely completion of analytical
projects.

Review of analytical data to insure compliance with method/SOP requirements
prior to release to the client.

Writes project report narratives to document any unusual occurrences noted
during sample analysis.

Works with management and supervisory staff to continuously improve the
quality and efficiency of al company procedures.

Works with Laboratory Director on the annual review of personnel performance.

Project Manager:

Works with the client to completely understand the requirements of all incoming
work.
Evaluates the client’ s requirements as compared to the abilities of the laboratory

as stated in Standard Operating Procedure (SOP) #110.0023 Project Management.

Works with the Data Reporting staff to continuously improve the quality and
efficiency of all company procedures.
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. Communi cates the customer’ s requirements to all laboratory staff working on the
project.

o Works with the customer to determine the number and type of sample containers
required for the project.

o Works with the Sample Custodian to resolve and communicate to the client any
problem or discrepancies with incoming samples.

. Maintains open, responsive and continuous communication with the customer.

. Follows up with the client to assess level of satisfaction, and insure al project

goals have been accomplished.
o Assist Business Development and Marketing Staff in other tasks as required.

Information Technology Director:

. Oversees the operations of the three divisions of Spectrum Analytical, Inc. (MA,
FL and RI). TheIT Director’sroleistechnical guidance, IT long term planning,
coordination/communication between the divisions, oversees and makes the
necessary decision to support the overall IT function.

Information Technology Manager:

Primary function is to oversee the operations of the Spectrum Analytical, Inc. RI
Division’s IT department.

o Oversee the operations of the network, including servers and workstations.
o Plan for hardware and software updates

1) Support users T needs.

2) Support client IT needs.

3) Oversee security of network
o Development and expansion of LIMS.

1) Program new functionality into LIMS including program based protocols

requirements

2) hard copy reports

3) electronic reports

4) processing of datato web site

5) tracking of data

6) maintenanceof LIMS

7) security of LIMS

. Generate and troubl eshoot more complex EDDs
o Provide backup for the Information Technology Specialist when out and support
when it is needed.

Secondary function is to work with the other divisions to try and make transfer of
information as seamless as possible. Lend technical support to other divisions and help
to bring technical help from other divisionsto Spectrum Analytical, Inc. Rl Division IT
department.
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Information Technology Specialist:

o Primary duty is to generate and review EDDs using EDD module.
a) Generate and validate EDDs using EDD specific tools (CRA, Tetra Tech,
CH2M Hill, etc...).
b) Generate al SEDD filesfor the EPA SOM contract, and work with the
chemists to resolve any defects, if possible.

o Perform server room duties.
a) Monitor the servers and troubleshoot (if needed)
b) Perform backup/archive of data on servers
c¢) File grooming at the end of the month
d) Monitor event logs of the servers for issues.
€) Monitor status of centralized anti-viral program (AVG). Includes monitoring
AV G status of workstations
f) Monitor centralized Windows System Update Server (WSUS). Includes
monitoring WSUS status of workstations.

o Handles user issues with printer/scanner/copier systems from Ikon. Based on
evaluation, schedule service calls or replaces consumable parts.

Quality Assurance Director:

o Implements the entire QA program.

. Interacts on adaily basis with laboratory staff.

. Evaluates compliance with the QA program through formal and informal reviews
of data and processes.

o Implements the corrective action system.

o Maintains a master list of all SOPs and monitors review schedul es.

o Works with Department Managers and Supervisors to implement new SOPs and

to annually review and revise existing SOPs.

o Controls all master and controlled-copies of SOPs and QAP as per SOP #80.0012;
Production of Standard Operating Procedures.

o Posts to intranet, and archives all old and edited revisions of SOPs and QA
manual as per SOP# 80.0012; Production of Standard Operating Procedures.

o Interfaces with certification authorities and agencies to maintain existing
certifications and programs, and obtain new certifications.
. Maintains records of employee training and certification as per SOP# 80.0016;

Training Procedures and Tracking.

Instructs laboratory personnel on ethics in the workplace.

Oversees analytical trends that need to be evaluated and corrected.
Oversees the implementation of MDLs and control limit studies.

Directs the internal audit program as per SOP# 80.0006; Internal Audits.
Coordinates all external audit corrective action reports and investigations.
Maintains certification of NIST thermometers and weights.
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. Schedules annual hood inspections and balance calibrations.

In Spectrum Analytical, Inc. Rl Division’s organizational structure, the Laboratory
Director has the ultimate authority for all chemistry-related aspects of the company.

The QA Director reports directly to the Laboratory Director. She has the authority within
the management system to bring any issue to the highest levels of the company
management and ownership, aswell asto halt the release of data she believesto be
guestionable or suspend the performance of an analysis she believes to be unreliable.

The Director of Business Development works with the project managers and marketing
staff and with the Department Managers and Supervisors to prioritize and coordinate
work within the laboratories.

The personnel training records are located in the QA department on-site aswell as
additional training documents being saved in pdf form on the Spectrum network. All
individual training is documented including new employee training, individual training,
annual retraining procedures, and Health and Safety training.
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Figure 5-1

SPECTRUM ANALYTICAL, INC. RI Division's Organizational Chart
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6.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS
OF PRECISION, ACCURACY, REPRESENTATION, COMPLETENESS AND
COMPARABILITY AND QA REPORTING

As part of the evaluation component of the overall QA Program, laboratory results are
compared with the data quality indicators defined as follows:

e Precision: the agreement of reproducibility among individual measurements of the
same property usually made under identical conditions.

e Accuracy: the degree of agreement of a measurement with the true or accepted value.

e Representation: the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations of a sample of afinite process
condition, or of afinite environmental condition.

e Completeness: 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.

e Comparability: an expression of the confidence with which one laboratory data set
can be compared with another laboratory data set in regard to the same property and
laboratory sample population.

Quality Assurance objectives may vary by project and requested parameters. The
accuracy, precision, and representation of datawill be functions of the origins of the
sample material, the procedures used to analyze sample and generate data, and the
specific sample matrices involved in each project. Quality control practices utilized in
the evaluation of these data quality indicators include blanks, replicates, spikes,
standards, check samples, calibrations and surrogates. The process for quantifying or
assessing the above indicators for data quality is addressed in Section 15.

6.1  Precision and Accuracy:

For each parameter analyzed, the QA objectives for precision and accuracy will
be determined from:

e Published historical data;

e Method validation studies;

e Spectrum Analytical, Inc. RI Division’s experience with similar samples
and/or;

e Project-specific requirements, such as those stipulated by the USEPA in the
CLP protocols and control documents.
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6.2  Representation:

Analytical data should represent the sample analyzed regardless of the
heterogeneity of the original sample matrix. In most cases, representation is
achieved by mixing the laboratory sample well before removing a portion for
analysis. On occasion, multi-phase laboratory samples may require that each
phase be analyzed individually and reported in relation to its proportion in the
whole sample.

6.3  Completeness:

The completeness goal is 100% in al cases and includes:
Anaysisof all samples;
Generation and analysis of al required QC samples;

Sufficient documentation of associated calibration, tuning and standardization;
Records of data reduction processes, including manual calculations.

While the laboratory staff is responsible for achieving the compl eteness objective
stated above, assigning each project a specific project manager whose functions
include sample management and tracking ensures compl eteness.

6.4  Comparability:

To assure comparability, Spectrum Analytical, Inc. Rl Division employs
established and approved analytical methods (e.g. USEPA protocols), consistent
analytical bases (dry weight, volume, etc.) and consistent reporting units (mg/Kg,
ug/L, etc.). Where data from different samples must be comparable, the same
sample preparation and analysis protocols are used for all of the samples of
interest.

6.5 QA Reporting

General QA procedures require that an MS/MSD or DUPLICATE/MS be
reported with each sample batch up to 20 samples. In addition, each batch
requires a method blank (MB) and |aboratory control sample (LCYS).

An acceptance criterion for the MB depends upon the method criteria. In-house
control limits dictate the acceptability of the LCS in many methods. Severa
methods have set LCS control limits. A high bias LCSis considered acceptable if
the analyte is not present in the samples above the reporting limit. A low bias
LCSwill require re-extraction (if sample volume allows) and re-analysis.
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DUP, MS, and MSD recoveries and calculated RPDs are specified in the
analytical methods. Recoveries outside the limits require some form of corrective
action, whether that includes a post-digestion/distillation spike, re-extraction, re-
analysis and/or notification to the client in the project narrative.

LIMSwill flag any QA samples outside method criteria on the reporting forms.
Formal written corrective action reports are required for any incident that does not
meet method criteria and cannot be remedied or explained by the laboratory. The
QA Officer signs off on any corrective actions and can also track QA trendsin
this manner.
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7.0  SAMPLING PROCEDURES

For most projects, outside sampling teams deliver or send samples to Spectrum
Analytical, Inc. Rl Divison’s. When sampling by Spectrum Analytical, Inc. RI
Division’s personnel is required, the sampling team follows the sampling procedures
outlined in the EPA Test Methods for Evaluating Solid Wastes, SW-846, 3" Edition, or
procedures found in the EPA ”Handbook for Sampling and Sample Preservation of Water
and Wastewater”.

Appropriately prepared sample containers are supplied by Spectrum Analytical Inc., RI
Division at clients' request. When required, preservatives are added to the sample
containers. Tables 7-1 through 7-3 provide the Spectrum Analytical, Inc. RI Division
Recommended Container, Preservation Techniques and Holding Times. Additional
sample volumes may be required if additional QC functions are to be performed.

Holding times for SW846, CLP Methods, Standard Methods and certain USEPA methods
are different and are presented in Tables 7-1 to 7-3. Holding times for most methods are
calculated from the date of sample collection. Holding times for CLP methods are
calculated from the Validated Time of Sample Receipt (VTSR). It should be noted that
the CLP analysis program combines chemical analyses and contract compliance
procedures in one document. For laboratory analysis and contract compliance purposes,
holding times are calculated from VTSR, while post-analysis data usability and validation
(generaly performed by the client or athird party) compares holding times to the SW-
846 method holding times calculated from date of sample collection.

Representative portions of samples are taken for analysis by following Spectrum

Analytical, Inc. Rl Division’s SOP 110.0039 Standard Operating Procedure for Sub-
Sampling.
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Recommended Container, Preservation Techniques and Holding Times

Analytes Method
Volatile Organics
Solid 8260, 5030
Solid ® 8260, 5035
Aqueous 8260, 5030
Semivolatile Organics
Solid 3540, 3550
8270
Aqueous 3510, 3520
8270
Polychlorinated Biphenyls
Solid 3540, 3550
8082
Aqueous 3510, 3520
8082
Organochlorine Pesticides
Solid 3540, 3550
8081
Aqueous 3510, 3520
8081
Chlorinated Herbicides
Solid 8151
Aqueous 8151

QAP Effective Date 10/26/12 Rev 1

For

SW-846 Analyses

Containers

Amber glassjar
with Teflon lining

40mL vial or Encore
with Teflon lining

40mL VOA Vids
with Teflon septum

Amber glassjar
with Teflon lining
Amber glass bottles
with Teflon lining
Amber glassjar
with Teflon lining
Amber glass bottle
with Teflon lining
Amber glassjar
with Teflon lining
Amber glass bottle
with Teflon lining
Amber glassjar

with Teflon lining

Amber glass bottle
with Teflon lining

Required*
Volume

Minimal head-
spacein jar

5.0gram+ 0.5

40mL

30gram

30gram

1L

30gram

(e

30gram

1L

Holding
Preservation Times
4°C 14 days

4°C, unpreserved 48 hours

DI Water

14 days

-10to —20°C

Sodium bisulfate 14 days
-10 to —20°C, 4°C

M ethanol 14 days

4°c

4°C 14 days

HCl, pH<2

4°C Extraction within 14 days
Analysis within 40 days

4°C Extraction within 7 days
Analysis within 40 days

4°C Extraction within 14 days
Analysis within 40 days

4°C Extraction within 7 days
Analysis within 40 days

4°C Extraction within 14 days
Analysis within 40 days

4°C Extraction within 7 days
Analysis within 40 days

4°C Extraction within 14 days
Analysis within 40 days

4°C Extraction within 7 days
Analysis within 40 days
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Table 7-1 (cont’d)

Recommended Containers, Preservation Techniques and Holding Times

For
SW846 Analyses
Required* Holding
Analytes Method Containers Volume Preservation Times
Tota Petroleum Hydrocarbons
Gasoline Range Organics, including Maine-GRO**
Solid 8015, 5030 Amber glassjar Minimal head- 4°C 14 days
ME 4.1.17 With Teflon lining spaceinjar
Solid 2 8015, 5035 40mL via or Encore 5.0gram+ 0.5  4°C, unpreserved 48 hours
with Teflon lining
4°C, Methanol ~ 14days
Aqueous 8015, 5030 40mL VOA vids 40mL 4°C 14 days
ME 4.1.17 With Teflon septum HCl, pH<2
Diesel Range Organics, including Maine-DRO
Solid 3540, 3550 Amber glassjar 30gram 4°C Extraction within 14 days
8015 with Teflon lining Analysis within 40 days
ME 4.1.25
Aqueous 3510, 3520 Amber glass bottle 1L 4°C Extraction within 7 days
8015 with Teflon lining H,SO,4, pH<2  Analysiswithin 40 days
ME 4.1.25
Total Metals except Mercury and Chromium (V1)
Solid 3050 Amber glassjar 10g 4°C 180 days
6010 with Teflon lining
Aqueous 3005, 3010 Polyethylene bottle 100mL HNO;, pH<2 180 days
Chromium (V1)
Solid 3060, 7196 Amber glassjar 10g 4°C Digestion within 30 days
with Teflon lining Analysis within 96 hours
Aqueous 7196 Polyethylene bottle 25mL 4°C 24 hours
Mercury
Solid 7471 Amber glassjar 10g 4°C 28 days
Aqueous 7470 Polyethylene bottle 100mL 4°C 28 days
HNO;, pH<2
Cyanide
Solid 9012 Amber glassjar 10g 4°C 14 days
with Teflon lining
Aqueous 9012 Polyethylene bottle 50mL 4°C 14 days
NaOH, pH>12
Flashpoint
Aqgueous 1010 Amber glass bottle 30mL 4°C 28 days

QAP Effective Date 10/26/12 Rev 1
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Analytes

Chloride

Aqueous
Nitrate

Aqgueous
Nitrite

Aqueous
Orthophosphate

Aqgueous
Sulfates

Aqueous

QAP Effective Date 10/26/12 Rev 1

Table 7-1 (cont’d)

QA Plan
Section 7 Rev. 12
Date Initiated: 1/15/94

Date Revised: 02/01/2013

Recommended Containers, Preservation Techniques and Holding Times

Method

9056
9056
9056
9056

9056

For
SW846 Analyses
Required*

Containers Volume
Polyethylene bottle 50mL
Polyethylene bottle 50mL
Polyethylene bottle 50mL
Polyethylene bottle 50mL
Polyethylene bottle 50mL

Holding
Preservation Times
4°C 28 days
4°C 48 hours
4°C 48 hours
4°C 48 hours
4°C 28 days

Page 4 of 10
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Analytes Method
Volatile Organics
Solid CLP/ASP
Aqgueous CLP/IASP
CLPLow
Semivolatile Organics
Solid CLP/ASP
Aqueous CLP/ASP
CLP Low

Organochlorine Pesticide/PCB

Solid CLP/ASP
Aqgueous CLP/ASP
CLP Low

Cyanide
Solid CLP/ASP
Aqueous CLP/ASP

Total Metals except Mercury
Solid CLP/ASP

Aqueous CLP/ASP

Page 5 of 10
Table 7-2
Recommended Container, Preservation Techniques and Holding Times
For
CLP/ASP Analyses
Required* Holding
Containers Volume Preservation Times
Amber glassjar Minimal head- 4°C 10 daysfrom VTSR
with Teflon lining spaceinjar
40mL VOA vials 40mL 4°C 10 daysfrom VTSR
with Teflon septum HCl, pH<2
40mL VOA vias 40mL 4°C 10 daysfrom VTSR
with Teflon septum HCI, pH<2
Amber glassjar 30gram 4°C 10 days from VTSR
with Teflon lining Analysiswithin 40 days
Amber glass bottle 1L 4°C 5 daysfrom VTSR
with Teflon lining Analysiswithin 40 days
Amber glass bottle (N 4°C 5 daysfrom VTSR
with Teflon lining Analysis within 40 days
Amber glassjar 30gram 4°C 10 daysfrom VTSR
with Teflon lining Analysiswith 40 days
Amber glass bottle N 4°C 5 daysfrom VTSR
with Teflon lining Analysis within 40 days
Amber glass bottle 1L 4°C 5 daysfrom VTSR
with Teflon lining Analysis within 40 days
Amber glassjar 10gram 4°C 12 daysfrom VTSR
Polyethylene bottle 50mL 4°C 12 daysfrom VTSR
NaOH, pH>12
Amber glassjar 10gram 4°C 180 daysfrom VTSR
Polyethylene bottle 100mL 4°C 180 days from VTSR
HNQOs, pH<2

QAP Effective Date 10/26/12 Rev 1

QA Plan

Section 7 Rev. 12
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Table 7-2 (cont’d)
Recommended Container, Preservation Techniques and Holding Times
For
CLP/ASP Analyses
Required* Holding

Analytes Method Containers Volume Preservation Times
Mercury

Solid CLP/ASP Amber glassjar 10gram 4°C 26 daysfrom VTSR

Aqueous CLP/ASP Polyethylene bottle 100mL 4°C 26 daysfrom VTSR

HNO;, pH <2

QAP Effective Date 10/26/12 Rev 1 31



Table 7-3

QA Plan

Section 7 Rev. 12

Date Initiated: 1/15/94
Date Revised: 02/01/2013
Page 7 of 10

Recommended Containers, Preservation Techniques and Holding Times

Other Analyses
Required*
Analytes Method Containers Volume
Volatile Organics
Aqueous 624 40mL VOA vids 40mL
with Teflon septum
Semivolatile Organics
Aqueous 3510, 3520 Amber glass bottle 1L
625 with Teflon lining
Organochlorine Pesticide/PCB
Aqueous 3510, 3520 Amber glass bottle 1L
608 with Teflon lining
EDB/DBCP
Aqueous 8011 40mL VOA vias 35mL
with Teflon septum
MA Extractable Petroleum Hydrocarbons (EPH)
Solid 3540, 3550 Amber glassjar 10gram
MADEP with Teflon lining
Aqgueous 3510, 3520 Amber glass bottle 1N
MADEP with Teflon lining
MA Volatile Petroleum Hydrocarbons (V PH)
Solid MADEP Amber glassjar 10gram
with Teflon lining
Aqueous MADEP 40mL VOA vid 40mL
with Teflon lining
Total Metals excluding Mercury
Aqueous 200.7, 200.8 Polyethylene bottle 100mL
Mercury
Aqueous 245.1 Polyethylene bottle 100mL
Cyanide
Aqueous 3354 Polyethylene bottle 50mL

QAP Effective Date 10/26/12 Rev 1

Holding

Preservation Times

4°C 14 days

HCl, pH<2

4°C Extraction within 7 days
Analysis within 40 days

4°C Extraction within 7 days
Analysis within 40 days

4°C 28 days

HCI, pH<2

4°C Extraction within 7 days
Analysis within 40 days

4°C Extraction within 14 days

HCl, pH<2 Analysis within 40 days

4°C 14 days

10mL Methanol

4°C 14 days

HCI, pH<2

HNO;, pH<2 180 days

HNOs;, pH<2 28 days

NaOH, pH>12 14 days
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Analytes

Chloride

COD
Aqueous

Color
Aqueous

Nitrate
Aqueous

Nitrite
Aqueous

Orthophosphate
Aqueous

Tota phosphate
Aqueous

Phenols
Aqgueous

Sulfates
Aqueous

Sulfide
Tota
Aqueous

Reactivity
Solid

Aqueous

Table 7-3 (cont’d)

Tota Organic Carbon (TOC)

Solid

for
Other Analyses

Required
Method Containers Volume*
E300.0 Polyethylene bottle 50mL
SM5220D Amber VOA vid 40mL
SM2120B Polyethylene bottle 50mL
E300.0 Polyethylene bottle 50mL
E300.0 Polyethylene bottle 50mL
SM4500-P, E  Polyethylene bottle 50mL
E300.0
SM4500-P B5,E Polyethylene bottle 50mL

50mL
SM5530B glass 250mL
E420.1
SM426 15" Ed.  Polyethylene bottle 50mL
SM4500-S04 E, E300.0
SM4500-S-D Polyethylene bottle 50mL
Chapter 7 Amber glassjar 10gram
SW846
Chapter 7 Polyethylene bottle 250mL
Lloyd Kahn Amber glassjar 10g
Walkley-Black

QAP Effective Date 10/26/12 Rev 1
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Recommended Containers, Preservation Techniques and Holding Times

Holding
Preservation Times
4°C 28 days
4°C 28 days
H,S0,, pH<2
4°C Immediate
4°C 48 hours
4°C 48 hours
4°C 48 hours
4°C 28 days
H,S0,, pH<2
4°C 28 days
H,S0,, pH<2
4°C 28 days
4°C 28 days
NaOH, pH>12
ZnAc
4°C 28 days
4°C 28 days
4°C 14 days
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Analytes

Tota Organic Carbon
Aqueous

TKN
Aqueous

Total Solids (TS)
Aqueous

Table 7-3 (cont’d)

QA Plan
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Recommended Containers, Preservation Techniques and Holding Times

Method

SM5310B

SM4500Norg C

SM2540B

Total Dissolved Solids (TDS)

Aqueous

SM2540C

Total Suspended Solids (TSS)

Aqueous

Settleable Solids
Aqueous

Chromium (V1)
Adqueous

Alkalinity
Agueous

Ammonia
Aqueous

Oil & Grease
Aqueous

SM2540D

SM2540F

SM3500 Cr+

SM2320B

SM4500NH3B

1664

For
Other Analyses
Required*
Containers Volume
40mL VOA vids 40mL
Polyethylene bottle or 50mL
Amber glass bottle
Polyethylene bottle 200mL
Polyethylene bottle 200mL
Polyethylene bottle 200mL
Polyethylene bottle 200mL
Polyethylene bottle 25mL
Polyethylene bottle 100mL
Polyethylene bottle 100mL
Amber glass bottle 1L

with Teflon lining

Holding
Preservation Times
4°C 28 days
H3PO,, pH<2
4°C 28 days
H,S0,, pH<2
4°C 7 days
4°C 7 days
4°C 7 days
4°C 48 hours
4°C 24 hours
4°C 14 days
4°C 28 days
H,SO,, pH<2
4°C 28 days
HCI, pH<2

* These represent minimum required volume. Additional sample volumes should be collected to minimize headspace loss for volatile
analysis. Additional sample aliquots are a'so required to perform QA/QC functions (e.g. spikes, duplicates), % moisture for solid

samples and sample re-analysis (if needed).

& For Massachusetts analyses, the Volatile Organics soil samples are preserved in Methanol in the field.

EPA SW-846 Method 5035 provides several options for preservation of soil samplesfor volatile organics. Certain projects have not
adopted these options to-date, and continue to recommend the collection of unpreserved soil sample aliquots for volatiles analysis.
Spectrum Analytical Inc., Rl Division’s preference for low-level analysisisto collect approximately 5 grams of soil into 5mL of
organic-free DI water and to preserve by freezing within 48hours of collection. A separate container with approximately 5 grams of

QAP Effective Date 10/26/12 Rev 1
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soil into 5SmL of methanol is also collected for potential medium-level analysis. A separate container of unpreserved soil also must be
collected to perform percent moisture analysis.

** Maine GRO soil analysis reguires a medium level methanol extraction. A 10 gram sample and 10mL methanol volume is used.
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80 SAMPLE CUSTODY

8.1

8.2

Chain of Custody:

Samples are physical evidence collected from afacility or the environment. In
hazardous waste investigations, sample data may be used as evidence in (EPA)
enforcement proceedings. In support of potential litigation, laboratory chain-of-
custody procedures have been established to ensure sample traceability from time
of receipt through the disposal of the sample.

A sampleis considered to be in the custody under the following conditions:

e [tisinan authorized person’s actual possession, or

e Itisinanauthorized person’sview, after being in that person’s physical
possession, or

e Itwasin an authorized person’s possession and then was locked or sealed to
prevent tampering, or

e Itisinasecurearea

Chain-of-custody originates as samples are collected. Chain-of-custody
documentation accompanies the samples as they are moved from the field to the
laboratory with shipping information and appropriate signatures indicating
custody changes along the way.

Laboratory chain-of-custody isinitiated as samples are received and signed for by
the Sample Custodian or hig’her designated representative at Spectrum Analytical,
Inc. RI Division. Documentation of sample location continues as samples are
signed in and out of the designated storage facility for analysisin the several
laboratory departments, using the Internal Chain of Custody (IntCOC) barcode
system. After analysis, any remaining sampleis held in the designated storage
areato await disposal. Spectrum Analytical Inc., Rl Division’s policy isto hold
spent samples for aperiod of at least thirty days from submittal of final report,
unless other arrangements are agreed upon with the client. USEPA samples and
empty containers are held for 60 days.

Laboratory Security:

Samples and all data generated from the analyses of samples at Spectrum
Analytical, Inc. Rl Division are kept within secure areas during all stages of
residence, including the periods of time spent in preparation for analysis, while
undergoing analysis, and while in storage.

The entire laboratory is designated as a secure area. The doors to the laboratory
are under continuous surveillance, are kept locked after regular business hours
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and may only be accessed by key or keypad entry. Only authorized personnel are
allowed to enter the secure areas. The laboratory facility and IT office are only
accessed through keypad entry. A Spectrum Analytical, Inc. RI Division staff
member must accompany visitors to the laboratory.

8.3  Dutiesand Responsihilities of Sample Custodian:

Duties and responsibilities of the Sample Custodian include:

8.3.1

8.3.2

8.3.3

834

8.35

8.3.6

8.3.7

8.3.8

8.3.9

Receiving samples.

Inspecting and documenting sample shipping containers for
presence/absence and condition of:

8.3.2.1 Custody seals, locks, “evidence tape’, etc.;

8.3.2.2 Container breakage and/or container integrity, including air space
in agueous samples, or proper preservation for soil samples for
Volatilesanalysis.

Recording condition of both shipping containers and sample containers
(cooler temperature, bottles, jars, cans, etc.).

Signing documents shipped with samples (i.e. air bills, chain-of-custody
record(s), Sample Management Office (SMO) Traffic Reports, etc.)

Verifying and recording agreement or non-agreement of information on
sample documents (i.e. sample tags, chain-of-custody records, traffic
reports, air bills, etc.). If thereis non-agreement, recording the problems,
contacting the project manager for direction, and notifying appropriate
laboratory personnel. (Client’s corrective action directions shall be
documented in the casefile.)

Initiating the paper work for sample analyses on laboratory documents
(including establishing sample workorder files) as required for analysis or
according to laboratory standard operating procedures.

Label samples with laboratory sample identification numbers and cross-
referencing laboratory numbers to client numbers and sample tag numbers.

Scanning samples into the ICOC system.

Placing samples and spent samples into appropriate storage and/or secure
areas.
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8.3.10 Where applicable, making sure that sample tags are removed from the
sample containers and included in the workorder file.

8.3.11 Where applicable, accounting for missing tagsin amemo to thefile or
documenting that the sample tags are actually labels attached to sample
containers or were disposed of, due to suspected contamination.

8.3.12 Monitoring storage conditions for proper sample preservation and
prevention of cross-contamination.

8.3.13 Sending shipping containers with prepared sample bottles and sample
instructions to clients who request them.

8.3.14 Cadlibrating the non-contact infrared temperature gun quarterly.

8.3.15 Disposal of samples after a specified time period determined by contract
or client request.

84  Sample Receipt:

The Sample Custodian or his’her designated representative receives sample
shipments at Spectrum Analytical, Inc. Rl Division. Unlessthe shipmentisa
continuation of a previous workorder, a new workorder fileis started for the
sample.

The cooler isinspected for the following (if applicable) and findings are
documented on the Sample Login Form (Figure 8.4-1) for USEPA CLP samples,
and on the Sample Condition Form (Figure 8.4-2) for all other samples:

e Custody seal (conditions and custody number)
e Air bill (courier and air bill #)

The cooler is then opened and the following items are checked (in order). Make
sure the hood is turned on when the cooler is opened.

e Chain of custody (COC) records (or traffic report). These are usually taped to
the inside of the cooler cover.

e Radioactivity using the Geiger counter, which continuously monitors the
receiving areafor radiation

e Cooler temperature using the non-contact infrared temperature gun. Record
the temperature of atemperature blank if available, using a calibrated
thermometer. Record each temperature on the COC.

The Sample Custodian will perform the following:
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e Remove the sample containers and arrange them in the same order as
documented in the chain of custody report.

e Inspect condition of the sample containers.

e Assign laboratory sample ID and cross-reference the laboratory ID to the
client ID.

¢ Remove tags and place in the workorder file.

e Check preservative and document in the Sample Condition Form (Figure 8.4-
2) if needed. If additional preservativeis needed, it isadded at thistime.

e Check for air bubbles in agueous samples and for proper preservation and
immersion of soil samples designated for volatile organic analysis.

e Ensure peer review occurs for proper cross-referencing and labeling of sample
containers.

Any discrepancies or problems are noted in the Sample Condition Notification
Form (Figure 8.4-3).

The sample custodian conveys the information to the project manager who will in
turn inform the client, or may directly inform the client of the discrepancies.

Samples can be rejected at Spectrum Analytical, Inc. RI Division for any of the
following reasons:

1 Complete and proper documentation was not sent with the
samples.

2. Sample labels cannot be identified because indelible ink was not

used during the sampling procedure.

Hold times had already been exceeded when samples arrived at the

laboratory.

Inadequate sample volume.

Potential cross-contamination has occurred among samples.

Samples are inadequately preserved.

The samples or shipping container is badly destroyed during

shipping.

The samples are potentially radioactive.

The samples represent untreated fecal waste for which Spectrum

Analytical Inc., RI Division employees are currently not inocul ated

against.

w

No ks

© ®

In al instances, the client is contacted initially before any action is taken at
Spectrum Analytical, Inc. Rl Division.

The Sample Custodian signs the Sample Receipt Form and originates afile folder

for the set of samples. The following forms are included in the file: the Sample
Receipt Form, chain of custody records, shipping information, and an orange
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Sample Condition Notification Form if any problems or discrepancies need to be
addressed.

When the Sample Custodian is not available to receive samples, another |ab staff
member will sign for the sample container. The time, date and name of the
person receiving the container are recorded on the custody records. In addition,
the cooler temperature is measured and recorded on the Sample Condition Form.
The samples are then stored in the centralized walk-in refrigerator in the sample
receipt area. The sample receipt areaislocated in the secure central storage
facility of the laboratory. VOA samples are stored in the VOA analysis
laboratory. The samples are officialy received and documented by the Sample
Custodian or designee before the next business day.

At times, samples will be sent to another lab for analysis not performed at
Spectrum Analytical, Inc. Rl Division. These subcontracted analyses are
performed by laboratories certified to perform the analyses. The use of a
subcontractor laboratory is discussed with the client prior to sending samples, per
Spectrum Analytical, Inc. Rl Division’s Project Management Standard Operating
Procedure.

These samples are packed to prevent breakage and stored in a cooler in the walk-
in or stored in the small refrigerator in the central storage facility. The samples
are either hand delivered to alocal sub-contract lab, or shipped with sufficient
coolant to maintain a4 degree temperature by air courier under Spectrum
Analytical, Inc. Rl Division’s chain-of-custody (Figure 8.4-4).

8.5  Sample Log-in Identification:
8.5.1 Sample Identification:

To maintain sample identity, each sample received at Spectrum
Analytical, Inc. RI Division is assigned unique sample identification
(Sample ID) numbers. Samples are logged into the laboratory viathe
Laboratory Information Management System (LIMS).

After inspecting the samples, the Sample Custodian logs each sampleinto
the LIMS, which assigns alab Sample ID Number. These Numbers are
assigned sequentialy in chronological order. Spectrum Analytical Inc., RI
Division Sample Identification Numbers appear in the following format:

Y XXXX-NNF

In which: Y —represents the current year with A for 2002, B for 2003, C
for 2004, etc.

XXXX —represents afour-digit work order number that is assigned
sequentially to each submittal of samples

NN — represents the sample number within the group or workorder.
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F — represents the fraction. All sample portions that are received in
identical bottles with identical preservatives are grouped into one fraction.

For example, the first fraction of the fifth sample of the 20" workorder of
2003 would have the number: BO020-05A

The Sample ID Number is recorded on the Sample Login Form (Figure
8.4-1) for USEPA CLP samples, and on the Sample Condition Form
(Figure 8.4-2) for al other samples. Information on these forms cross-
reference the Sample ID Numbers with SDG numbers, sampletag
numbers and/or other client identifiers. Each sampleis clearly labeled
with its lab Sample ID Number by the Sample Custodian. The same
sample ID Number appears on the LIMS status report, on each sample
preparation container and extract vial associated with the sample.

8.5.1.1 Sample Extract Identification:

As described in Section 8.5.1, a sample extract is identified with
the same unique sample identification number as the sample from
which it derives

8.5.2 SampleLogin:

The samplelogin system at Spectrum Analytical, Inc. Rl Division consists
of computerized entry using LIMS (Figure 8.5-1). The information
recorded onto the Workorder Report includes:

Workorder number

Client name

Project name and location

Final datareport format

Date of receipt

Date sample collected

Due date, fax and/or hardcopy

EDD requirements

Comments or notes on the workorder
Lab Sample Identification numbers
Client Sample Identification numbers
Sample matrix

Analyses required

Case number, where used by the client
SDG number, where used by the client

8.5.3 Sample Information:
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After sampleinformation is properly recorded and the samples have been
properly logged into the LIMS, bottle labels are generated and applied to
the sample containers. The Sample Custodian notifies the Project
Manager or peer or supervisor to review the sample bottle labeling. This
person reviews al the information associated with the samples. He/she
verifies (by initialing) the correctness of the information on the Sample
Condition Form or Sample Log-In Form. Sample login information is
available through the LIMS to all appropriate laboratory staff. The Sample
Custodian then scans the samplesinto the IntCOC system and posts the
samples.

The Sample Custodian initiates ared workorder file. Thisfile containsthe
original Sample Log-In Form or Sample Condition Form, air bills, SMO
traffic reports, sample tags, workorder reports and all correspondence with
the Client or SMO or others. The red workorder file is forwarded to the
Project Manager for review of the login paperwork, and for updating
status of the workorder inthe LIMS. Oncethelogin information is
thoroughly reviewed for correctness, the red workorder fileis stored in the
datareporting area. Analytical data are placed in this as analyses are
completed and data are reviewed.

8.6  Sample Storage and Disposal:

Samples at Spectrum Analytical, Inc. RI Division are stored in a central storage
facility or in satellite designated areas, (see SOP 30.0003 Sample Receipt Storage
Tracking and Disposal). After sample receipt and login procedures are
completed, the Sample Custodian places the samples in the centralized walk-in
refrigerator. Volatile Organic sample aliquots are released to the volatile organic
lab with documentation (Figure 8.6-1).

The central storage facility isfor samples only; no standards or reagents are to be
stored there. Access to the centralized sample storage facility is limited by
keypad entry at all times. All sample storage areas are within the secure
laboratory facility.

All sample/extract refrigerators are maintained at 4°C + 2°C. Standards are kept
in freezers maintained at -10 to -20°C. The temperature is recorded electronically
using temperature probes that are affixed inside al refrigerator and freezer units
(see SOP #80.0020 Temperature Monitoring Systems).

When analysisis complete, any remaining sampleis retained in the designated
storage facility until it may be removed for disposal (see SOP 30.0024 Sample
Disposal). Broken and damaged samples are promptly disposed in a safe manner.
Unless there is a specific request by the client, excess, unused sample aliquots are
stored for at least 30 days after the submission of compliant data (USEPA is 60
days for samples and empty containers). The samples are then disposed after such
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period. USEPA and NY S ASP extracts are stored under refrigeration for at least
one year. Other extracts are stored under refrigeration for up to three months,
unless there is a specific agreement with the client. After such time, the extracts
aredisposed. All disposals are performed in a manner compliant with federal and
state regulations. International samples require special disposal procedures
associated with the USDA Soil Permit (see SOP #30.0024 Sample Disposal).

8.6.1 Extract Transfer:

The extracts generated during the preparation for the organic analyses are
transferred from the Organic Prep Lab to the Analysis Labs. The transfer
of extracts for Semivolatiles, TPH, Pesticides and PCBs, are documented
electronically in the Prep Batch Log with the storage location (refrigerator
ID).

Metals analysis samples that are transferred from the prep areato the
analysis room are also documented in the Prep Batch Log with the storage
location (ICP or Hg lab).

Thereis no extract transfer that occurs with either Wet Chemistry or VOA
samples.

8.6.2 Extract Storage:

Semivolatile, Pesticide/PCB, and TPH extracts, which are contained in
crimp top vials or screw cap vials with Teflon lined septa, are stored at
4°C + 2°C. Semivolatile and Pesticide/PCB extracts are stored in
refrigeratorsin the Semivolatiles Analysisroom. They are catalogued
numerically by workorder number that approximates chronological order,
according to date of receipt. USEPA CLP extracts are stored separately
within the refrigerator from sample extracts of other clients.

Excess Pesticide extracts, not analyzed, are stored in screw cap vials with
Teflon lined septain the Organic Prep Lab. In most instances, they
consist of the remaining 8-9 mL aqueous and soil sample extracts and are
stored chronologically by workorder.

Sample Tracking:

When a sample is removed from storage, the analyst must scan each jar or bottle
taken, using the IntCOC program and their user ID. When the sample(s) are
returned to the central storage facility, the analyst must scan the samples back into
the system using the IntCOC program and their user 1D, and return the physical
samplesto their original storage location. In addition to the individua’sinitials,
the date and time is recorded. This system maintains the location of the sample at
any point in time.
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Chain-of-custody of a sample ensures that the sample is traceable from the field,
where it was taken, through laboratory receipt, preparation, analysis and finally
disposal. The primary chain-of-custody documents are used to locate a sample at
any point in time.

1 The chain-of-custody form from the field describes the origin and
transportation of a sample;

2. The ICOC document acceptance of a sample by Spectrum Analytical Inc.,
RI Division; and

3. The ICOC documents which analyst has custody of the sample after
removal from storage.

4, The sample preparation logs and/or extract transfer |ogs document when
the extracts or digestates were received by the analytical |abs and where
they are stored in the refrigerator.
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SAMPLE LOG-IN SHEET

FORM DC-1

Lab Name

Page of

Received By (Print Name)

Log-in Date

Received By (Signature)

Case Number

Sample Delivery Group No.

Mod. Ref. No.

Remarks:

1. Custody Seal(s)

2. Custody Seal Nos.

3. Traffic Reports/
Chain of Custody
Records (TR/COCs)
or Packing Lists

4. Airbill
5. Airbill No.
6. Sample Tags

Sample Tag
Numbers

Present/Absent*
Intact/Broken

Corresponding
Remarks: Condition
EPA Sample Assigned of Sample
Sample # Tag # Lab # Shipment, etc.

Present/Absent*

Airbill/Sticker
Present/Absent*

Present/Absent*

Listed/Not Listed
on Chain-of-Custody

7. Sample Condition Intact/Broken*/
Leaking
8. Cooler Temperature Present/Absent*
Indicator Bottle
9. Cooler Temperature
10. Does information Yes/No*

on TR/COCs and
sample tags agree?

11. Date Received at
Laboratory

12. Time Received

Sample Transfer

Fraction Fraction
Area # Area #
By By

Oon Oon

* Contact SMO and attach record of resolution

Reviewed By

Logbook No.

Date

Logbook Page No.

QAP Effective Date 10/26/12 Rev 1
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SAMPLE LOG-IN SHEET

Lab Name: Spectrum Analytical Inc., Rhode Island Division

Page

of

Received By

(Print Name)

Log-in Date

Received By (Signature)
Case Number Sample Delivery Group No. Mod. Ref. No.
Remarks: Corresponding
1. Custody Seal(s) Present/Absent* Remarks:
Intact/Broken Condition
2. Custody Seal Aqueous/ of Sample
b P p Tag # Lab # :
3. Traffic Present/Absent*
Reports/Chain 1
of Custody
Records 2
or Packing
Lists 3
4. Adrbill Airbill/Sticker
Present/Absent* 4
5. Airbill No. 5
6. Sample Tags Present/Absent* 6
Sample Tag Listed/Not 7
Numbers Listed on
Traffic 8
Report/Chain of
Custody Record 9
7. Sample Intact/Broken*/
Condition Leaking 10
8. Cooler Present/Absent*
Temperature 11
Indicator
Bottle 12
9. Cooler 13
Temperature
10. Does Yes/No* 14
information on
Traffic 15
Reports/Chain
of Custody 16
Records and
sample tags 17
agree?
11. Date Received 18
at Lab
12. Time Received 19
Sample Transfer 20
Fraction Fraction
Area# Area# 21
B B
Yy Yy 29
On On
* Contact SMO and attach record of resolution
Reviewed By Logbook No.
Date Logbook Page No.
ISM01.3 (10/11) Form DC-1
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SPECTRUM ANALYTICAL, INC. RI DIVISION
Sample Condition Form

Page of

Received By: |Reviewed By:

Date: |Spectrum Rl Work Order #:

Client Project:

Client: Soil

- Headspace or
Preservation (pH) VOA | Air Bubble >

Lab Sample ID | HNO;|H,SO,| HCI [NaOH|H;PO,| Matrix 1/4"

1) Cooler Sealed Yes / No

2) Custody Seal(s) Present / Absent

Coolers / Bottles

Intact / Broken

3) Custody Seal Number(s)

4) Chain-of-Custody Present / Absent

5) Cooler Temperature

IR Temp Gun ID

Coolant Condition

6) Airbill(s) Present / Absent

Airbill Number(s)

7) Samples Bottles Intact / Broken / Leaking

8) Date Received

9) Time Received

Preservative Name/Lot No.:

VOA Matrix Key:

US = Unpreserved Soll A = Air

UA = Unpreserved Aqueous H = HCI

M = MeOH E = Encore
N = NaHSO4 F = Freeze

See Sample Condition Notification/Corrective Action Form yes / no

Form ID: QAF.0006

Rad OK yes/ no

QAP Effective Date 10/26/12 Rev 1
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Figure 8.4-3
Sample Condition Notification Form
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Page  of
Spectrum Analytical, Inc. RI Division Sample Condition Notification

Project#: Date of Receipt:
Client: Received By:
Client project #/name:

Unusual Occurance Description:

Client Contacted:
Contacted via: Phone/Fax/E-mail
Date: Time:
Contacted By:
Name of person contacted:

Client Response:
Responded via: Phone/Fax/E-mail
Date:
Name of person responding:
Responding to:

Action Taken:

Form ID: QAF.0005

QAP Effective Date 10/26/12 Rev 1
Y:\Controlled Forms\QAF.0005 orange sheet.xls



Figure 8.4-4
Spectrum Analytical, Inc. Rl Division Chain-of-custody Form
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SPECTRUM ANALYTICAL, INC.

O 11 Almgren Drive
Agawam, MA 01001

Page

of

O 8405 Benjamin Road, Ste A
Tampa, FL 33634

CHAIN OF CUSTODY RECORD

[ 175 Metro Center Blvd

Warwick, Rl 02886

Special Handling:

TAT- Indicate Date Needed:

- All TATs subject to laboratory approval.
Min. 24-hour notification needed for rushes.

- Samples disposed of after 60 days unless
otherwise instructed.

Featuring (413) 789-9018 (813) 888-9507 (401) 732-3400
HANIBAL TECHNOLOGY
Report To: .
epor Invoice To: Project No.:
Site Name:
Location: State:
Telephone #:
Project Mgr. P.O. No.: RON: Sampler(s):
1=Na,S20; 2=HCl 3=H,SO, 4=HNO; 5=NaOH 6=Ascorbic Acid 7=CH;0OH List preservative code below: . )
8= NaHSO, 9= Deionized Water  10=H,PO, 11= 12= | | | QA/QC Reporting Notes:
DW=Drinking Water = GW=Groundwater ~WW=Wastewater Containers: Analyses: QA/QC Reporting Level
O=0il SW=Surface Water SO=Soil SL=Sludge A=Air
X1= X2= X3= wl| 81 o O Level | O Level 11
S| 8 OLevelll O Level IV
. > > Ol o
G=Grab C=Composite <| 8| 5|% LI Other
< | 9 E|l Q| ©
o = ..>_ ?_: 8 o State-specific reporting standards:
= [5S) [S) [S) o| o
Lab ld: Sample Id: Date: Time: = = || | % | w
Relinquished by: Received by: Date: Time: Temp°’C 0 EDD Eormat
O E-mail to
Condition upon receipt:
QAP Effective Date 10/26/12 Ray 1 OAmbient Cliced [ Refrigerated O DIVOAFrozen [ Sejl Jar Frozen

www.spectrum-analytical.com

Revised Mar 2012
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Figure 8.5-1
Workorder Information Form
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode I sland Division WorkOrder: L1458

Client ID: MITKEM_WARWICK Case: HC Due: 07/12/12 Report Level: LEVEL 2
Project: INTERNAL TESTING SDG: Fax Due: Special Program:
WO Name: INTERNAL TESTING Fax Report: [ EDD:
Location: WATER_TESTING, WW, 6/2012 PO: INTERNAL TESTING

Comments; Internal test

Lab Samp ID Client Sample|D Collection Date DateRecv'd Matrix  Test Code Samp / Lab Test Comments HF HT MS SEL Storage

L1458-01A WW-6/28-G 06/28/2012 08:05 06/28/2012  Aqueous E624 / Y VOA

L1458-01B WW-6/28-G 06/28/2012 08:05 06/28/2012 Aqueous E625 / Needs benzidine, 1,2-diphenyhydr, n- Y Disposed

nitrosodimethl

L1458-01C WW-6/28-G 06/28/2012 08:05 06/28/2012  Aqueous E335.4 / Disposed

L1458-02A WW-6/28-C 06/28/2012 15:00 06/28/2012  Aqueous [E200.7 / Cd, Cr, Cu, Pb, Ni, Ag, Zn Y  Disposed

L1458-02B WW-6/28-C 06/28/2012 15:00 06/28/2012  Aqueous SM5220 / Disposed

HF = Fraction logged in but all tests have been placed on hold HT = Test logged in but has been placed on hold

09/20/2012 10:42 Lab Client Rep: Edward A Lawler Page 01 of 01
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Figure 8.6-1
Volatiles Receiving Logbook Form

QA Plan

Section No. 8 Rev. 9
Date Initiated: 1/15/94
Date Revised: 06/01/11
Page 15 of 15

56



Spectrum Analytical, Inc. RI Division : VOLATILE SAMPLES RECEIVING LOGBOOK

VOA Log-In Workorder Client ID Sample Numbers Relinquished _ pres. F/IR Returned to R1
Date by: Received by:|| Used
Logbook ID 90.0191-04/12 Reviewed By:
"Preservative Used" Key
UA = Unpreserved Aqueous H =HCL A = Air M = MeOH E = Encore
1
QAP Effective Date 10/26/12 Rev 1 US = Unpreserved Soil N = NaHSO, F = Freeze T = Trage, HCL
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CALIBRATION PROCEDURES AND FREQUENCIES

All purchased equipment, materials, and services must meet specific method
requirements, standard requirements, or project specific requirements. These
requirements are documented in the individual analytical or project SOPs.

9.1

| nstruments:

Specific calibration and check procedures are given in the analytical methods
referenced in Section 10. The frequencies of calibration and the concentrations of
calibration standards are determined by the cited methods and any special project
or contract-specific requirements. Standard calibration curves of signal response
versus concentration are generated on each analytical instrument used for a
project, prior to analysis of samples. A calibration curve of the appropriate linear
range is established for each parameter that isincluded in the analytical procedure
employed and is verified on aregular basis with check standards as specified in
the appropriate CLP Protocols. For non-CLP work, Spectrum Analytical, Inc. RI
Division adheres to the calibration criteria specified by SW-846 and/or Standard
Methods for both organic and inorganic analyses. Where requested, other method
specific calibration criteria are used. Refer to the individual Standard Operating
Procedures listed in Figure 11.7-1 of this QAP for the specific calibration and
check procedures as well as concentration and frequency requirements.

For organic analyses whenever possible, unless otherwise specified in the
individual methods, the initial calibration standards (ICAL), continuing
calibration verification standards (CCV), laboratory control sample spike (LCS)
and matrix spike (MS) will al be from the same source. Theinitial calibration
verification (ICV) standards are prepared from a separate source. Refer to the
Standard Operating Procedures listed in Figure 11.7-1 of this QAP for the specific
calibration source and procedural requirements of each method. The following are
examples of calibration procedures for various instrumental systems:

GC/ECD and GC/FID —Aninitia calibration is performed using five different
concentration levels for each parameter of interest for SW-846 analyses. The
initial calibration is done on each column and each instrument, and is repeated
each time anew column isinstalled or whenever a mgjor change is made to the
chromatographic system.

Initial calibration verification (ICV), near mid level concentration for all analytes,
is performed immediately after the calibration. If the ICV does not meet method
specific criteria, anew calibration curve is generated and an ICV isanalyzed. If
repeated ICV failures are encountered, the system is checked to find the cause of
these failures, and the problem is corrected. For certain GC/FID analyses (i.e.
GRO /DRO), the instrument is calibrated using individual compounds while the
laboratory control sample or ICV uses a product (diesel or gasoline).
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Continuing calibration verification (CCV), near amid-level concentration for all
analytes, isrun at intervals determined by sample number or time allowed, as
required by the individual methods. If CCV values are determined outside the
upper limit of the method specified range and if no anal ytes were detected in the
samples, the run will be accepted as valid and * Non Detects' reported for the
sample. If an analyte is detected and the CCV is out at the high end, the problem
will be identified and corrected and the affected samples will be re-analyzed with
acompliant CCV.

If aCCV valueis out of the method specified limits at the lower limit, the cause
of the problem will be identified and corrected, and all samples affected by the
out of control CCV will be rerun with a compliant CCV.

For CLP-type analyses, the continuing calibration takes place at the beginning of
the analytical sequence and once every twelve (12) hours throughout the
analytical sequence, and again at the end of the sequence. The percent difference
in calibration factors for each standard must not exceed the criteria specified by
the method.

If aCCV failsto meet criterialimits, anew calibration curve will be generated
and all samples affected will be re-analyzed.

GC/M S — For CLP methods, a minimum of five-level calibration (four-level for
select semivolatile compounds) is carried out for each analyte per system before
analysis of samples take place.

Continuing calibrations, near midpoint levels, are analyzed every twelve hours of
instrument analysis time for CLP anal yses.

Re-calibration takes place whenever amajor change occurs in the system, such as
a column change in the GC or a source cleaning of the mass spectrometer or when
the continuing calibration fails to meet method specific requirements.

Tunes are performed once every twelve (12) hours of instrument run time for all
CLP-type and SW846 analyses. The GC/MS system is tuned to USEPA
specifications for bromofluorobenzene (BFB) or decafluorotriphenyl phosphine
(DFTPP) for volatile and semivolatile analyses, respectively. Extended tune time
isallowed in CLP SOM protocols where an ending CCV is acceptable as an
opening CCV.

More detailed instrument and method-specific calibration procedures and criteria
are described in the individual analysis SOPs.
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ICP/AES and ICP/M S — Instrument calibration, for each wavelength used,
occurs at the start of each analysis. The calibration curve is constructed per
method specification.

Aninitia calibration verification and initial calibration blank (ICB) are analyzed
before analysis of samples. If the ICV and ICB do not meet method specific
criteriafor an analyte, the analyte is re-analyzed with a new calibration.

During the analysis, a continuing calibration verification (CCV) and continuing
calibration blank (CCB) is analyzed at least every ten (10) samples or two hours
depending on method. If either the CCV or CCB fails to meet method specific
criteriafor an analyte, the source of the problem isinvestigated. If it can be
determined that the failed CCV and/or CCB is not representative (such as for
instrument carryover from previous sample or from an empty autosampler tube),
the CCV and/or CCB are re-analyzed and the reason for the failure documented.
If afailure still occurs, further corrective action is performed, and the analyteis
re-analyzed with anew calibration.

The CCV isobtained from a source independent from that of the standards. The
CCV concentration for the different anal ytes are at method specified levels.

TheFlow Injection Mercury System (FIMS) - Instrument calibration occurs at
the start of each analysis. The calibration curveis constructed per method
specification.

Aninitial calibration verification (ICV) and initial calibration blank (ICB) are
analyzed before analysis of samples. If the ICV and ICB do not meet method
specific criteriafor Mercury, re-calibration and reanalysis are required.

During the analysis, a continuing calibration verification (CCV) and continuing
calibration blank (CCB) is analyzed at least every ten (10) samples. If either the
CCV or CCB fails to meet method specific criteriafor Mercury, the source of the
problem isinvestigated. If it can be determined that the failed CCV and/or CCB
IS not representative (such as for instrument carryover from previous sample or
from an empty autosampler tube), the CCV and/or CCB are re-analyzed and the
reason for the failure documented. If afailure still occurs, further corrective
action is performed, and the analyte is re-analyzed with a new calibration.

The CCV isobtained from a source independent from that of the standards. The
CCV concentration for Mercury is at method specified levels.

Other instrumentation:
| C- The lon Chromatograph is calibrated each day of use. Calibration verification

isanalyzed at the beginning, end, and at least every 10 samples. The verification
standard is from an independent source. If the calibration verification does not
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meet method specific criteriafor an analyte, it isre-analyzed once. If failure still
occurs, anew calibration curveis established and any affected samples are
reanalyzed.

pH- the meter is calibrated at two pH levels (4.0 and 10.0) before anal yses of
samples. The pH 7.0 buffer is analyzed as an LCS and recovery is calculated.

L achat 8000- automated flow-through spectrophotometer is calibrated per
method specification before the analyses of samples.

Aninitial calibration verification and initial calibration blank (if required) are
analyzed before analysis of samples. If the ICV and/or ICB do not meet method
specific criteriafor an analyte, re-calibration must occur.

During the analyses, continuing calibration verification and continuing calibration
blanks are analyzed at least every ten (10) samples. If either the CCV or CCB
failsto meet specified criteriafor an analyte, the source of the problem is
investigated. If it can be determined that the failed CCV and/or CCB is not
representative (such as for instrument carryover from previous sample or from an
empty autosampler tube), the CCV and/or CCB are re-anayzed and the reason for
the failure documented. If afailure still occurs, further corrective action is
performed, and the analyte is re-analyzed with a new calibration.

The CCV isobtained from a source independent from that of the standards. The
CCV concentration for the different analytes are at method specified levels.

SpecGenesys- manual spectrophotometer is calibrated per method specification.

Cdlibration curve calibration verification is analyzed at the beginning, end, and at
least every 10 samples. The verification standard is from an independent source.
If the calibration verification does not meet method specific criteriafor an
anayte, it isre-analyzed once. If failure still occurs, anew calibration curveis
established and any affected samples are reanalyzed. Calibration curves are
established at |east quarterly.

Annual calibration and preventative maintenance is required by an outside vendor
unless calibration can be performed in-house using a calibration Kit.

Balances. are calibrated by an outside source on an annual basis.
The balances are calibrated externally each day of use by alab technician with

NIST traceable Class“1” or “2” weights. The weights are certified by an outside
service on aregular basis, not to exceed five years.
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Thermometers are calibrated once a year against a NIST-verified thermometer or
asthey arereplaced. Digital thermometers are verified quarterly. The NIST-
verified thermometers are certified by an outside certified service annually.

Gel Permeation Chromatography is used to clean samples according to CLP
and client requirements. GPCs are calibrated using a calibration standard
provided by Ultra Scientific, Cat. # CLP-340. Once a successful calibration is
achieved it isvalid for a period of seven days.

9.2  Standards and Reagents:

Standard reference materials used for routine calibration, calibration checks, and
accuracy are obtained from commercial manufacturers. These reference materias
are traceabl e to the source and readily compared to EPA references. All standards
come with a Certificate of Analysiswhich is kept on record in the appropriate
laboratories. When a chemical standard can not be purchased in solution form, a
neat source may be bought. The lab must attempt to obtain the highest purity
available. If the lab can not find a neat source with at least 97% purity, the
laboratory must document why. In addition, the impurity correction factor must
be used when calculating the standard concentration. See SOP #80.0001, Standard
Preparation, Equivalency and Traceability, for more details. While most
standards are traceable to NIST; however, certain projects, especially those
involving pesticide registration, may necessitate the use of reference standards
supplied by the client. New standards are also routinely validated against known
standards that are traceable to EPA or NIST reference materials.

Organic Preparatory Lab Surrogate and Matrix spikes are prepared in the
appropriate instrument labs and then QA’d by diluting the standard and analyzing
it on the GC or GC/MS. Criteriafor the diluted spike analysis must meet the
method or in-house criteria. If acceptable, the spikeisable to be used. If
unacceptable, another standard is prepared and the same steps repeated. Data from
the QC analysisisretained in the laboratory for reference and traceability.

Primary, intermediate and working standards are all named using specific
nomenclature as designated in the QA Department SOP# 80.0001, Standard
Preparation, Equivalency and Traceability.

Standards are dated and labeled upon arrival. Any material exceeding its shelf
life as described by the methods in QAP Section 10 is discarded and replaced.
Standards are periodically analyzed for concentration changes/degradation and
inspected for signs of deterioration such as color change and precipitate
formation. Standards Logbooks, which contain al pertinent information
regarding the source and preparation of each analytical standard, are maintained
by each of the laboratory departmentsin the LIMS.
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See individual analytical SOPs (listed in Figure 11.7-1), sections 7 and 8 for
standards preparation procedures.

Solvents are tested for purity prior to use to ensure there is no external source of
contamination. For organic solvents, each lot number of solvent is QC’d prior to
use. Thisisaccomplished by concentrating an aliquot of solvent or extracting
with reagent media (such as sodium sulfate) in the same manner as the samples
and analyzing it for contamination by GC/MS. Any detectable analyte could
render the solvent or reagent unsuitable for use. Supervisors make the final
decision asto the suitability of the solvent or reagent, and whether the lot may be
used for standard or sample preparation.

Chemicals and Reagents are stored in the respective laboratories during use.
Backup supplies are stored in the stockroom. Reagent grade chemicals are used
in all tests. All dry chemicals and reagents are given a 5-year expiration period
unless designated otherwise by the manufacturer. Sometimes the viability of the
reagent does not remain throughout the entire 5-year period (as determined
through investigation following poor resultsin a preparation method blank or
bench analysis, for example). In this case, the chemical or reagent is readily
discarded. Acids/caustics are given a 3-year expiration period unless designated
otherwise by the manufacturer. Solvents are given a 1-year expiration period
unless designated otherwise by the manufacturer.

Chemicals and reagents are logged into the laboratory and each bottleis given a
unique ID. TheID is based upon the date of its arrival at the laboratory. The only
exceptions include cases/cycletainers of solvents and cases of acids. For solvents
and acids, the boxes/cases are labeled with received date to insure first in/first out
usage. All other chemicals and reagents are named using specific nomenclature
as designated in the QA Department SOP # 80.0013, Reagent Purchasing and
Tracking.

When a bottle is opened in the [aboratory, it is inspected to ensure it meets the
requirements of the method. The analyst records his or her initials on the bottle
along with the date opened and the ID. Any applicable certificates of analysis
(COA) are scanned and archived. They may also be stored in the individual
laboratories or in the QA Department.
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10.0 ANALYTICAL PROCEDURES

Spectrum Analytical, Inc. Rl Division uses the methods specified in Tables 10-1 through 10-
6 unless otherwise specified by the client. Spectrum Analytical, Inc. Rl Division performs
analyses on non-potable waters, groundwater and soil/solids. The RI Division does not
perform regulatory potable (drinking) water analyses with the exception of trace metals by
EPA 200.8, or environmental lead (paint chips, wipes, etc. for RIDOH compliance) testing.
Associated Standard Operating Procedures related to these analytical procedures can be
found in Figure 11.7-1 of this QAP.
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Parameter

Metals

QAP Effective Date 10/26/12 Rev 1

Table 10-1
Potable Water Analytical Methods

M ethod Description

ICP-MS

QA Plan

Section No. 10 Rev. 14
Date Initiated: 1/15/94

Date Revised: 09/11/12

Page 2 of 12

Method Reference

200.8
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Parameter

Metals
Mercury

Cyanide

Alkalinity

Anions

Chloride
Sulfate

Nitrate

Nitrite
Orthophosphate
Bromide
Fluoride

Volatile Fatty Acids

Acetic
Butyric
Lactic
Propionic
Pyruvic
pH
Sulfate
Ammonia

Total Kjeldahl Nitrogen

Orthophosphate

Total phosphate

QAP Effective Date 10/26/12 Rev 1

Table 10-2

Non-potable Water Analytical Methods

M ethod Description

ICP-AES

Cold Vapor
Midi-distillation
Automated

Titration

lon Chromatography

lon Chromatography

Electrode
Turbidimetric
Distillation/Titration

Digestion
Distillation/Titration

Ascorbic, Manudl

Persulfate, Manual

QA Plan
Section No. 10 Rev. 14
Date Initiated: 1/15/94
Date Revised: 09/11/12

Page 3 of 12

Method Reference

200.7

245.1

EPA 335.4

SM2320B

EPA 300.0

EPA 300.0 Mod

SM4500 H+ B
SM4500-SO4 E.
SM4500-NH3 B, C

SM4500- Norg C
SM4500- NH3 B, C

SM4500-P E

SM4500-PB5 & E
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Parameter
Chemica Oxygen Demand
Total Organic Carbon

Phenols

Total Dissolved Solids
Total Solids

Total Suspended Solids
Total Settleable Solids

Hexavaent Chromium

Volatile Organics
Halocarbons
Aromatics

Semivolatile Organics

Organochlorine Pesticides/
PCBs

Oil & Grease (HEM, SGT)

QAP Effective Date 10/26/12 Rev 1

Table 10-2

Non-potable WaterAnal ytical Methods (cont.)

M ethod description

Spectrophotometric(Closed Reflux)

Combustion

Distillation, 4-AAP,
Direct Photometric

Gravimetric
Gravimetric
Gravimetric
Imhoff cones

Diphenyl Carbazide
Colorimetric

Purge & Trap, GC/MS
Purge & Trap, GC/MS
Extraction, GC/MS

Extraction, GC/ECD

Extraction, Gravimetric

QA Plan
Section No. 10 Rev. 14
Date Initiated: 1/15/94
Date Revised: 09/11/12

Page 4 of 12

Method Reference

SM5220-D

SM5310 B

SM5530 B
E420.1

SM2540 C

SM2540 B

SM2540 D

SM2540 F

SM 3500Cr B

624
624

625

608

1664A
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Parameter

Metals
Aqueous

Solid

Mercury
Aqueous

Solid
Hexavaent Chromium

Aqueous

Solid

Cyanide
Aqueous

Solid
pH
Solid

Ignitability (Flashpoint)
Aqueous

Solid

Reactive Cyanide
Solid & Agueous

QAP Effective Date 10/26/12 Rev 1

Table 10-3

SW-846 Inorganic Analytical Methods

M ethod Description

Acid digestion
ICP/AES
ICP/MS

Acid digestion
ICP/AES
ICP/MS

Permanganate digestion
Cold Vapor analysis
Permanganate digestion
Cold Vapor analysis
Colorimetric

Acid Digestion
Colorimetric
Midi-distillation
Automated
Midi-distillation
Automated

Electrode

Pensky-Martens closed cup

Pensky-Martens closed cup

Distillation
Automated

QA Plan
Section No. 10 Rev. 14
Date Initiated: 1/15/94
Date Revised: 09/11/12

Page 5 of 12

Method Reference

Method 3005A/3010A
Method 6010C
Method 6020A

Method 3050B
Method 6010C
Method 6020A

Method 7470A

Method 7471B

Method 7196A

Method 3060A/7196A

Method 9012B

Method 9012B

Method 9045D

Method 1010A

Method 1010A Mod.

SW 846 7.3.3.2
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Parameter

Reactive Sulfide
Solid & Aqueous

Anions
Chloride
Sulfate
Nitrate
Nitrite

Orthophosphate

Bromide
Fluoride

Total Organic Carbon

Toxicity Characteristic
Leaching Procedure (TCLP)

Aqueous
Solid

Synthetic Precipitation

Leaching Procedure (SPLP)

Aqueous

Salid

QAP Effective Date 10/26/12 Rev 1

Table 10-3

SW-846 Inorganic Analytical Methods (cont.)

M ethod Description

Distillation
Colorimetric

lon Chromatography

Combustion

Leachate by Filtration

Leachate Generation

Leachate by Filtration

Leachate Generation

QA Plan
Section No. 10 Rev. 14
Date Initiated: 1/15/94
Date Revised: 09/11/12

Page 6 of 12

Method Reference

SW 846 7.3.4.2

SW 846 9056A

SW 846 9060A

Method 1311

Method 1311

Method 1312

Method 1312
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Parameter

Volatile Organic Compounds
Aqueous
Solid

1,2-Dibromo-3-chloropropane
1,2-Dibromomethane

Semivolatile Organic Compounds

Aqueous

Solid

Organochlorine Pesticides
Aqueous

Solid

Polychlorinated Biphenyls
(Aroclors and Congeners)
Aqueous

Salid

Total Petroleum Hydrocarbons
Aqueous

Salid

QAP Effective Date 10/26/12 Rev 1

Table 10-4
SW-846 Organic Analytical Methods

Sample Preparation

QA Plan
Section No. 10 Rev. 14
Date Initiated: 1/15/94
Date Revised: 09/11/12

Page 7 of 12

Method 5030B

Method 5035A

Micro extraction

GC\ECD Analysis

Method 3510C
Method 3520C

Method 3540C
Method 3550B
Method 3545
Method 3570

Method 3510C
Method 3520C

Method 3540C
Method 3550B
Method 3545
Method 3570

Method 3510C
Method 3520C

Method 3540C
Method 3550B
Method 3545
Method 3570

Method 3510C
Method 3520C

Method 3540C
Method 3550B

Sample Analysis

Method 8260C

Method 8260C

Method 8011

Method 8270D

Method 8270D

Method 8081B

Method 8081B

Method 8082A

Method 8082A

Method 8015B,D

Method 8015B,D



Parameter Sample Preparation
Herbicides

Aqueous Method 8151A

Solid Method 8151A
Toxicity Characteristic Leaching Procedure (TCLP)

Aqueous Method 1311

Solid Method 1311
Synthetic Precipitation Leaching Procedure (SPLP)

Aqueous Method 1312

Solid Method 1312
Gel Permeation Chromatography (GPC)

Aqueous Method 3640A

Solid Method 3640A
Florisil Cleanup

Aqueous Method 3620B

Solid Method 3620B
Silica Gel Cleanup

Aqueous Method 3630C

Solid Method 3630C
Sulfur Cleanup

Aqueous Method 3660B

Solid Method 3660B
Sulfuric Acid Cleanup

Aqueous Method 3665A

Solid Method 3665A

QAP Effective Date 10/26/12 Rev 1

Table 10-4
SW-846 Organic Analytical Methods (cont.)

QA Plan
Section No. 10 Rev. 14
Date Initiated: 1/15/94
Date Revised: 09/11/12

Page 8 of 12

Sample Analysis

Method 8151A

Method 8151A
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Parameter

USEPA CLP Organics
USEPA CLP Inorganics
USEPA Low Level Organics
NY S-ASP CLP Organics

NY S-ASP CLP Organics

QAP Effective Date 10/26/12 Rev 1

Table 10-5
CLP-Type Analytical Methods

Method Reference

OLMO04.3, SOM01.2
ILM05.4, ISM01.3
OLCO03.2

ASP 2000/2005 SOW

ASP 2000/2005 SOW

QA Plan
Section No. 10 Rev. 14
Date Initiated: 1/15/94
Date Revised: 09/11/12

Page 9 of 12
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Table 10-6
Other Analytical Methods

Parameter

Volatile Petroleum Hydrocarbons
Aqueous

Solid

Extractable Petroleum Hydrocarbons
Aqueous

Solid

Extractable Total Petroleum Hydrocarbons
Aqueous

Solid

Diesel Range Organics
Aqueous

Solid

Gasoline Range Organics
Aqueous

Solid

QAP Effective Date 10/26/12 Rev 1

QA Plan
Section No. 10 Rev. 14
Date Initiated: 1/15/94
Date Revised: 09/11/12

Page 10 of 12

Method Reference

MADEPVPH 1.1

MADEPVPH 1.1

MADEPEPH 1.1

MADEPEPH 1.1

CT ETPH 99-3

CT ETPH 99-3

ME 4.1.25

ME 4.1.25

ME 4.2.17

ME 4.2.17
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10.1 Analytical References

1

10.

11.

12.

13.

Analysis of Extractable Total Petroleum Hydrocarbons (ETPH) Using Methylene
Chloride Gas Chromatograph/Flame lonization Detection, Environmental Research
Institute, University of Connecticut, March, 1999

Analytical Services Protocol, Volume 1-8, New Y ork State Department of
Environmental Conservation, 2003.

Annual Book of ASTM Standards. Part 31-Water. American Society for Testing
and Materias, Philadelphia, PA, 1981.

Chemica Characteristics of Marine Samples, API Publications No. 4307, AP,
Washington, D. C.

Federal Register. Vol. 72, No. 47, March 12, 2007.

Methods for the Determination of Inorganic Substances in Environmental Samples
(EPA/600/R-93/100).

Methods for the Determination of Metals in Environmental Samples, Supplement 1
(EPA/600/R-94/111).

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, 3/83
Revision.

The EPA 600 Series. Methods for Organic Chemical Analysis of Municipa and
Industrial Wastewater, Appendix A, 40 CFR Part 136, Federal Register, Val. 49, No.
209, 1984.

Methods of Soil Analysis. Part 2, Chemical and Microbiological Properties, Second
Edition, American Society of Agronomy, Inc., Soil Science Society of America, Inc.,
Madison, WI, 1982.

Standard Methods for the Examination of Water and Wastewater, 18" Edition,
APHA, Washington, D. C., 1992.

Standard Methods for the Examination of Water and Wastewater, 20" Edition,
APHA, Washington, D. C., 1998.

Test Methods for Evaluating Solid Waste-Physical/Chemical Methods, SW-846, 3
Edition Final Updates | through 1. Office of Solid Waste and Emergency
Response, USEPA, Washington, D. C., 1998. Status table found at
http://www.epa.gov/epawaste/hazard/testmethods/sw846/pdf Ymethstat. pdf
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14. USEPA Contract Laboratory Program. Statement of Work for Organic Analysis,
USEPA, OLM04.3, OLC03.2, and SOMO01.2.

15. USEPA Contract Laboratory Program. Statement of Work for Inorganic Analysis,
USEPA ILM05.4, and ISM01.2.

16. Maine Health and Environmental Testing Laboratory. Modified GRO and DRO
Methods, Method 4.2.17 and 4.1.25, September 6™ 1995.

17. EPA Methods and Guidance for Analysis of Water, Version 2.0. includes MCAWW
Methods and most current EPA Methods @ http://www.epa.gov/ost/methods/
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11.0 DATA COLLECTION, REDUCTION, VALIDATION AND REPORTING

111

112

11.3

Data Collection:

Most of the lab’s datais uploaded into the LIM S systems directly from the
instruments. The exception isthe GC's and GC/MS' sin which datais first
processed in Target and then uploaded into the LIMS.

Either the instrument analyst or data reporting group will upload the data into the
LIMS. The person who performs the upload does a technical review to ensure
recoveries of CCVs, MS, MSD, and LCS al seem to be correct. A completeness
review isdone at this time to ensure all applicable samples have been uploaded
for al the necessary analytes.

Next, an employee with atechnical background will perform the QA process of
the uploaded data. This person is either a supervisor or someone with extensive
experience in environmental chemistry. Correctionsto the run are made at this
step if necessary. When the review is complete, this technical person authorizes
the data to be reported by “QA-ing” the run in the LIMS. For amore detailed
view of the LIM S uploading/review procedure, see SOP # 110.0028, Data
Validation/Self Inspection Procedures.

Data Reduction:

Instrument printouts, computer terminal displays, chromatograms, strip chart
recordings and physical measurements provide raw data that are reduced to
concentrations of analytes through the application of the appropriate calculations.

Equations are generally given within the analytical methods referenced in Section
10. Datareduction may be performed automatically by computerized data
systems on the instrument, manually by the analyst, or by PCs using verified
spreadsheets and/or data base software.

Data Verification:

The verification process requires the following checks to be made on data before
they are submitted to the client:

e A completeness inspection is required which ensures that all required data are
included in the data packages submitted to the client and that the appropriate
signatures are present on the data packages.

e A contract compliance screening to ensure that contractual requirements have
been satisfied.
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e A consistency check to ensure that nominally identical or similar data
appearing in different places within a data package are consistent with respect
to value and units.

e All manua integrations are properly performed and documented.

e A correctness check to ensure that reported data have been calcul ated
correctly or transcribed correctly.

114 DataValidation:

Data validation is an essential element of the QA evauation system. Validation is
the process of data review and subsequent acceptance or rejection based on
established criteria

The following analytical criteria are employed by Spectrum Analytical, Inc. RI
Division in the technical evaluation of data:

Accuracy reguirements.
Precision requirements.
Detection limits requirements.
Documentation requirements.

Asin the case of EPA/CLP procedures, data acceptance limits may be defined
within the method. Asone means of tracking data acceptability, quality control
charts are plotted for specific parameters determined in similar, homogeneous
matrices. Control limitsfor non-CLP methods are statistically determined as
analytical results are accumulated unless provided by method or program.

Upon completion of the evaluation, the evaluator dates and initials the data review
checklist as described in Section 11.5 below.

11.5 DataInterpretation and Reporting:

Interpretation of raw data and calculation of results are performed by a scientist
experienced in the analytical methodology. Upon completion of data reduction,
the scientist signs for the reported results on the data review checklist. For
GC/ECD, GC/FID and GC/MS, atechnical peer review is performed using the
data processing software prior to form generation.

The laboratory supervisor is responsible for the data generated in that department.
The supervisor or other senior technical staff performs an independent review of
data and completed report forms. Members of the QA staff also check the results
on selected sets of data (usually 10%).
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11.5.1 Report Formats:

Spectrum Analytical, Inc. Rl Division uses a flexible data reporting
system where final report format is based on the requirements of the
client. The two most common types of data reports generated by the
Spectrum Analytical Inc., Rl Division are Level 2 or “commercial-format”
and Level 4 or “CLP-format”. The lab adapts its data report format,
wherever possible, to meet customer requirements. Occasionally reports
are generated that are a compromise between “commercial” and CLP-
format deliverables or are designed to meet the needs of a particular
regulatory format or sampling program.

Drinking water Metals samples have special reporting requirements and
client notification criteriafor results exceeding the MCL. Clients are
notified viafacsimile or e-mail of all samplesthat exceed any EPA
maximum contaminant level (MCL), maximum residual disinfectant level
or reportable concentration within 24 hours of obtaining valid data.
Drinking water Metals analyses are reported using a custom reporting
format that will list the associated MCL and certification status for each
element. Additionally, the requirement for the 24 hour MCL exceedence
report will be highlighted in the comment section of the Subcontract Work
Order for any subcontracted potable water samples.

Commercial datareports are generated using the LIMS. All instrumental
analysis data are uploaded from instruments to the LIM S by electronic
datatransfer. Non-instrumental analysis data or sample preparation data
are manually entered into the LIMS. All manual data entry steps are
double-checked to insure they are correct, and instrumental data are spot-
checked to insure the proper functioning of the data upload system. All
datareceive a 100% review before they are released to the client as final.

CLP datareports are generated using specialized CLP report modulesin
the LIMS for al inorganic and most organic analyses. These reports also
undergo a 100% review before they are released to the client in their final
form.

Records are maintained for al data, even those results that are rejected as
invalid.

11.6 Levedsof DataReview:

Spectrum Analytical, Inc. Rl Division employsfive (5) levels of datareview.
These are based on requirements outlined in several government and other
environmental analysis programsincluding the U. S. Army Corps of Engineers,
Air Force Center for Environmental Excellence (AFCEE), Naval Facilities
Engineering Service Center (NFESC), HAZWRAP, Department of Defense
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ELAP (QSM), EPA Contract Laboratory Program (SOM/ISM), as well as
commercia engineering firm programs.

The data review and evaluation process is structured to insure that all data
reported to customers has been thoroughly reviewed and approved using a multi-
step process designed to identify and correct any error. At any step in the data
evaluation and review process, the reviewer has the responsibility and authority to
return any data not meeting requirements back to the previous step for re-analysis
or correction. No reports are released to the client as final data without
successfully passing through each step in the data evaluation and review process.
The steps of the data review process are documented, generally using a checklist.
Several checklists are used, depending on the type and format of analysis data
being reviewed. Any datareleased prior to the completion of the full review
process are rel eased with the statement that the datais preliminary pending final
review. Theword “Preliminary” is automatically printed on the bottom of all data
sheets that are generated prior to completion of datareview.

Thefivelevels of datareview are detailed in SOP # 110.0028 Data
Validation/Self Inspection Procedures. A Flow chart of the data review process
followsin Figure 11.6-1.

11.7 Document Control:

All login sheets, Chains-of-Custody (COC) and Sample Condition Forms (SCF)
and other sample transmittal documentation are generated in Sample Receiving.
A red Workorder Fileisinitiated to contain all workorder-specific hard copy
documents. Samples are signed in/out of the sample receiving area by analysts.
In the Prep lab, samples and all pertinent information is recorded into logbooks.
Once samples are moved to the instrument lab, the transfer of extractsis
documented in the electronic transfer logbook (ICOC). In the instrument lab, the
analysis of extractsisrecorded in the instrument run log. All analysis data,
including ICAL, CAL and raw data are acquired using computer-controlled
instruments, and stored on the hard drive of the computer performing data
acquisition. Data are automatically copied to the company file server after
acquisition. Organics analysis data are processed using Thru-Put Systems’ Target
software. This system creates afolder on the file server for each analysis fraction
for each work order or SDG. Thisfolder contains raw data, processed analysis
results, instrument tune, initial calibration and continuing calibration results as
well as a copy of the data processing method used. This allows for long-term
archiving and complete reconstruction of the data at any time in the future.
Organic data files are also uploaded into LIMS so reporting forms can be printed.
The raw data are printed electronically and arranged with all appropriate sample-
preparation and instrument run logbook page copies for technical review.

Inorganic data files are uploaded into LIMS and reporting forms are printed
electronically. The original instrument datafiles and the processed SDG are
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stored on the file server where they can later be archived by the LIMS
Administrator. PDF printouts for reporting forms, instrument data output and all
associated preparation logbook page copies are assembled for technical data
review through a custom reporting system, Package Maker.

Spectrum RI is primarily utilizing a paperless reporting system with the exception
of our EPA CLP reports which require a hard copy report.

See SOP # 110.0029, Electronic Data Management for a detailed description of
data management activities used to support laboratory activities.

Following technical review and generation of the report narrative, results go into
the workorder filein data reporting. The original copy or electronic pdf version
(dependent on client requirements) of the report is sent to the client. Spectrum
offers our clients secure accessto their pdf reports and EDDs via our website
eServices porta. All other information associated with the report, including data
review checklists are kept in the red workorder file. The non-reported data (NRD)
is scanned into the optical file database for long-term archiving. As documents are
scanned into the database they are recorded for permanent storage on hard drives
within the fileserver. The archived electronic datais kept for a minimum of ten
(10) years or according to contract/program requirements. Prior to the use of the
optical file database, hardcopy reports and NRD were shipped to an offsite
storage area where they will remain for aminimum of ten (10) years. After this
time, these older files will be destroyed.

11.7.1 Logbooks:

All logbooks are issued and controlled by the QA Department. Logbooks
are given aunique ID that includes the mm/yy the logbook was printed.
Laboratory personnel must sign for the logbook when it has been released
by the QA Department. When logbooks are complete, the analyst returns
them to the QA Department for archiving unless still needed for reference
in thelab. A new logbook is released. The archived logbooks are stored in
an on-site storage box for approximately 4-6 months and then are stored in
an off-site storage facility or may remain on-site depending on storage
space. Refer to SOP # 80.0040, Logbook Use, Review, and Control for
more detail. In addition, refer to SOP # 110.0027, Documentation Policy
and Procedures for details on Spectrum Analytical, Inc. RI Division's
Logbook policies. Logbooks are archived for a minimum of ten (10) years
or according to contract/program requirements.

11.7.2 Workorder/Data Files:
Spectrum Analytical, Inc. Rl Division is asecured, limited access
building. The doors are secured with a keypad entry system. All hard

copy information pertaining to the analysis of samplesis maintained and
stored in aworkorder filefolder. Thisinformation includesall login
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sheets, COC, SCF, bench sheets and printed analytical data. Electronic
data are al so stored by laboratory workorder number on the company file
server, and in the optical file database of completed reports and NRD as
mentioned in section 11.7. Filefolders containing any remaining
workorder information are stored in an off-site storage facility or may
remain on-site for atotal of 10 years.

The off-site storage facility referred to in the above sectionsis alocked storage
area. Accessislimited to the Laboratory Director or his designee and request to
retrieve afile will be made to this person.

In the event Spectrum Analytical, Inc. Rl Division changes ownership, the
maintenance, control, storage and eventual disposal at the end of the appropriate
time period, of al records, including client data and QA/QC files, will transfer to
the new owners.

In the event Spectrum Analytical, Inc. Rl Division decides to cease operations,
clientswill be notified prior to the cessation of operations and their files/'records
will be made available to them. Within a designated time period after notification,
the client will be responsible for taking custody and the future maintenance of
their records. If the client determines they do not want to maintain the records,
these will be disposed of properly.

11.7.3 Standard Operating Procedures (SOPs):

SOPs are prepared by the Lab Supervisor and laboratory personnel in
conjunction with the QA Director. The QA Director/Staff downloads a
copy of the current SOP to the network at Public on ‘Bernoulli’. The
SOPs can be found in Q:\QA_SOPs. In addition a .pdf file of the SOPis
located in Q:\QA_PUBLIC\PDF-MITKEM SOPs. A list of the current
SOPsin use at Spectrum Analytical, Inc. Rl Divisionisgivenin Figure
11.7-1.

The laboratory staff revises the SOPs by making changes to the document
that is then reviewed by the department supervisor only if the supervisor is
not the party responsible for the revisions. Any additional changes are
made at this point.

The QA Department is notified that revisions are completed. The QA
Director/Staff moves the revised copy of the SOP to the QA directory, QA
Safety/SOPs Needing QA Revision. The QA Director makes changes to
the document to include revision number and date and title clarification, if
necessary. Changes from the last revision are clearly marked using ‘ Track
Changes' in Microsoft Word.
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The QA Director prints a searchable pdf copy of the SOP. At thistime,
hard copies of several pages are printed for original signatures of the
Laboratory or Technical Director, and the QA Director. The effective date
is then added to the SOP and the signed pages are scanned and inserted
into the pdf document. If an older version of the SOP exists, it is moved to
itsarchive location. The new version will be moved into the Spectrum
Analytical, Inc. Rl Division Intranet SOP Database as the only version
accessible by laboratory personnel. Each analyst who performs any duties
related to the SOP must review the new version and enter electronically
that he or she has read and understands the material there.

SOP review/revisions occur on an annual basis. The procedure for
preparing, reviewing, approving, revising and distributing SOPs as well as
the SOP Revision Schedule are described in SOP No. 80.0012.

Minor changes to the SOP between revision dates can be done as needed.
Minor changes are recorded in the Revision Record that is a part of the
master copy. Edits are clearly marked. This allows readers quick accessto
the changes.

11.7.4 Quality Assurance Manual:

The lab will review the QA Manual annually at a minimum. Past versions
of the QA Manual are maintained and archived by the QA Director in the
same manner as SOPs. Edits to the QA Manual are made by the QA
Director in conjunction with the laboratory management. Spectrum
Analytical, Inc. Rl Division will amend the QAP and any affected SOPs
within 14 days when technical changes (or any of the circumstances
outlined in the USEPA SOW for SOM or 1SM, Exhibit E, section 5.3.2)
occur. The revised QAP with visible markups will be sent to the USEPA
as per section 5.3.2.1.

11.7.5 Method Updates:

In most cases it is the laboratory’ s policy to implement new revisions of
frequently used methods within six months of the date the method revision
is promulgated or published as a final method (non-CLP methods, for CLP
methods see below). The QA Director, Deputy Director for Quality
Services, Technical Director and Laboratory Director make the final
decision on when amethod revision will be adopted by the Iaboratory.
Additionally, if aclient specifically requests or mandates that an “older”
method, Spectrum Analytical, Inc. Rl Division will advise the client that it
is not the most recent method. If the client still insists upon the older
method, the lab will comply and make a note in the narrative.
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When the laboratory isin the middle of aclient’s project, the lab will
continue using the same revision for the entire sampling event unless
advised otherwise by the client. Consequently, once the laboratory has
formally adopted a new method revision, both the old and new revision
may be in use at the same time, depending on the project.

If aclient should not specify which methods to be used, the methods
employed by the laboratory shall be fully documented and validated.
Additionally, the methods shall be published in a reputable technical
journal or text or by a reputable technical organization or instrument
manufacturer.

Revisions to USEPA CLP methods are required to be implemented within
14 days of notification when the EPA modifies the technical requirements
of the statement of work, or the contract. At this same time, the QAP will
be amended as necessary as noted in section 11.7.4.

Laboratory-developed methods can be used as long as they have been

documented and validated by qualified personnel. In all casesthe client
should be notified.
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Spectrum Analytical, Inc. RI Division
Review Process Flow Diagram

Sample Analysis

Analyst reviews

100% data and QC

|

Acceptable
Precision, Accuracy, [——» No——»
& Completeness

Analyst Recalculates
or Reanalyzes
Samples

yes

Peer/Supervisor
Review
Acceptable
Precision, Accuracy, —»No

A A

v

& Completeness

yes
A

and final report forms generated

Data is processed and uploaded into LIMS System

Y
Data Reporting

A

Non-Technical Review

| Acceptable |——>»No—»

Data
Entry
Corrected

yes

Management/Technical Review,
create data package

| Acceptable [——»No——»'—»

yes

A
Write Narrative/

Report Data

QAP Effective Date 10/26/12 Rev 1




QAP Effective Date 10/26/12 Rev 1

Figure 11.7-1
Standard Operating Procedures (SOPs)

QA Plan
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Spectrum Analytical, Inc. Rhode Island Division
Standard Operating Procedures (SOPs)
Master List

SOP #

Title

10.0016

Assembly of Inorganic CLP and CLP-type Reports

10.0017

Assembly of Organic CLP and CLP-type Reports

10.0018

Assembly of Commercial Data Reports

10.0021

Data Report Options

10.0036

EPA/SOM Organic Data PDF Bookmarking

10.0037

20.0003

EPA/ISM Inorganic Data PDF Bookmarking

e e

Logging Workordersinto Omega

20.0005

30.0002

Level 2 LIMS report preparation

R

Bottle order preparation

30.0003

Sample Receipt, Storage, Tracking and Disposal

30.0024

Sample and Waste Disposal

30.0030

50.0004

|COC Procedures using IntCOC program

e

Glassware Cleaning - Organics

50.0027

Organic Preparation of Aqueous/Soil Samples for Chlorinated Herbicides by SW-846 Method 8151A

50.0030

SOMO01.2 Sulfur Cleanup

50.0031

SW-846 Method 3665A Acid Cleanup

50.0032

Gel Permeation Chromatography by SW-846 Method 3640A

50.0033

SW-846 Method 3620B Florisil Cleanup

50.0034

SW-846 Method 3630C Silica Gel Cleanup

50.0035

Qil& Grease (HEM& SGT) by Method 1664 Revision A

50.0036

SW-846 Method 3660B Sulfur Cleanup

Page 1 of 8
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Spectrum Analytical, Inc. Rhode Island Division
Standard Operating Procedures (SOPs)
Master List

SOP #

Title

50.0050

Organic Preparation of Aqueous Samples by Continuous Liquid-Liquid (Method 3520)

50.0051

Organic Preparation of Aqueous Samples by Separatory Funnel (Method 3510)

50.0052

Organic Preparation of Soil Samples by Sonication (Method 3550)

50.0053

Organic Preparation of Soil Samples by Soxhlet (Method 3540)

50.0054

Organic Extract Filtration and Concentration Techniques

50.0060

Organic Preparation of Aqueous Samples by Continuous Liquid-Liquid for Pesticides/Aroclors for SOM01.2

50.0061

Organic Preparation of Aqueous Samples by Separatory Funnel for Pesticides/Aroclors for SOM01.2

50.0062

Organic Preparation of Solid Samples by Sonication for Pesticides/Aroclors for SOM01.2 by Method 35508

50.0063

Organic Preparation of Aqueous Samples by Continuous Liquid-Liquid for Semivolatiles for SOM01.2

50.0064

Organic Preparation of Solid Samples by Sonication for Semivolatiles for SOM01.2

50.0100

Preparation of Soil Samples by MSE by Method 3570

50.0101

Preparation of Soil Samples by PFE by Method 3545

50.0102

60.0002

R

Percent Lipid Determination in Tissue Samples

Pesticide/PCB Analysis by EPA Method 608

60.0003

Determination of Polychlorinated Biphenyls by Gas Chromatography/Electron Capture Detector Analysis by
SW846 Method 8082A

60.0006

Determination of Pesticides by Gas Chromatography/Electron Capture Detector Analysis by SW846 Method
8081B

60.0007

EDB/DBCP by EPA Method 504.1 and SW-846 8011

Page 2 of 8
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Spectrum Analytical, Inc. Rhode Island Division
Standard Operating Procedures (SOPs)
Master List

SOP #

Title

60.0034

Determination of Chlorinated Herbicides by Gas Chromatography/Electron Capture Detector Analysis by

60.0048

Aroclor Analysis GC/ECD by USEPA SOW SOM01.2

60.0049

Pesticide Analysis GC/ECD by USEPA SOW SOMO01.2

60.0050

Total Petroleum Hydrocarbons by GC-FID using EPA SW-846 Methods 8015/State M ethods

60.0053

PCB Congeners by SW-846 Method 8082 (MOD)

60.0054

70.0011

PCB Homologs by E680 GC/MS SIMS (MOD)

Determination of Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS)
Analysis by SW846 Method 8270D

70.0030

Screeening for Semivolatile Organic Analysisby Gas Chromatography/M ass Spectrometry for SOM01.2

70.0033

SIM Analysis by GC/MS (Modified EPA Method 8270D)

70.0035

Semivolatile Organic Analysis by SIM Gas Chromatography/Mass Spectrometry for SOM01.2

70.0048

Semivolatile Organic Analysis by Gas Chromatography/Mass Spectrometry for SOMO01.2

70.0051

80.0001

Semivolatile Organics by GC/MS for Aqueous Samples by EPA Method 625

Standard Equivalency/Traceability

80.0002

Client Complaint Policies

80.0004

QA Data Pkg Review

80.0005

Method Detection Limit Determination

80.0006

Internal Audit Procedures

80.0007

Corrective Action Procedures

Page 3 of 8
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Spectrum Analytical, Inc. Rhode Island Division
Standard Operating Procedures (SOPs)

Master List
SOP# |[Title
80.0009 [Newly Implemented Methods (Demonstration of Acceptable Performance)
80.0010 |[Control Chart Generation and Use
80.0012 [The Production of Standard Operating Procedure
80.0013 [Reagent Purchasing & tracking
80.0016 |[Training Procedures and Tracking
80.0020 [Temperature Monitoring Systems
80.0030 ([Labware Volume Verification
80.0040 ([Logbook Use, Review, and Control
80.0050 [Performance Testing Procedures
90.0012 [Determination of Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS)
Analysis by SW846 Method 8260C
90.0035 [Low/Med Volatile OrganicsAnalysis GC/MS by USEPA SOMO01.2
90.0036 |[Trace Volatile OrganicsAnalysis GC/MS for USEPA SOMO01.2
90.0038 |Gasoline Range Organics by GC/FID using Methods SW-846 8015 and Maine 4.2.17
90.0040 |[Trace Volatile OrganicsAnalysis GC/MS using SIM for USEPA SOM01.2
90.0052 [Volatile Organics by GC/MS for Aqueous Samples by EPA Method 624
90.0060 [Methane, Ethane, and Ethene by GC/FID Method RSKSOP-175
100.0001 |Glassware Cleaning - Inorganics
100.0002 |Alkalinity (by Standard Method 2320)
100.0003 |Sample Preparation of Aqueous Samples by Acid Digestion | CP (3005/3010)
100.0004 |Total Cyanide by Automated Colorimetric with Midi-distillation by SW846 9012B

Page 4 of 8
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Spectrum Analytical, Inc. Rhode Island Division
Standard Operating Procedures (SOPs)
Master List

SOP #

Title

100.0005

Determination of Metals and Trace Elementsin Water and Waste by |CP - Atomic Emission Spectrometry by
EPA Method 200.7

100.0006

|CAP 3000XL/4300DV Operation

100.0007

Aqgueous sample Prep E200.8

100.0010

Nitrite Analysis by Standard Method 4500-NO2 B

100.0011

pH Value by Standard Methods 4500-H+ B

100.0012

Mercury Analysisin Aqueous Samples by Flow Injection Analysis System for Atomic Analysis by Method
7470A/7471B

100.0013

Total and Ortho Phosphate using Ascorbic Acid Method by Standard Method 4500-P E

100.0014

Mercury (Manual Cold Vapor Technique) by EPA Method 245.1

100.0015

The Preparation of Waste Samples for reactive Cyanide and Sulfide; Determination of Reactive Cyanide by
Automated Colorimetric Method and Reactive Sulfide by Spectrophotometric Method SW-846 Methods
7.3.3.2and 7.3.4.2

100.0016

Preparation of Soil Samples for Sulfide Analysis by Modified SW-846 Method 9031

100.0017

Inorganic Analysis of Sulfatesin Aqueous Samples by SM 426 C 15th Ed and SM4500 SO4 E-.

100.0018

Inorganic Analysis of Sulfides in Aqueous Samples (M ethylene blue method)

100.0019

Total Dissolved Solids Dried at 180°C by Standard Method 2540 C

100.0020

Total Solids Dried at 103-105°C by Standard Method 2540 B

100.0021

Total Suspended Solids Dried at 103-105°C by Standard Method 2540 D

100.0022

TKN Digtillation and Determination by Manual Spectrophotometric Analysis by Standard Method 4500-N

100.0023

Color Analysis by Visual Comparison by Modified Standard M ethods 2120B

100.0024

Flashpoint Analysis by SW846 Method 1010A

100.0025

Total Organic Carbon by Methods SW-846 9060A and SM5310B

Page 5 of 8
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Spectrum Analytical, Inc. Rhode Island Division
Standard Operating Procedures (SOPs)
Master List

SOP #

Title

100.0026

Settleable Solids by Standard Method 2540 F

100.0027

Paint Filter Liquids Test by SW-846 Method 9095A

100.0028

Carbon Dioxide (CO2) and Forms of Alkalinity by Calculation by Standard Method 4500-CO2 D

100.0029

Ferrous Iron Analysis by Standard Method 3500-Fe B, Phenanthroline Method

100.0030

Phenols Analysis by EPA Method 420.1 and Standard Method 5530 B & D, Cleanup and Direct Photometric
Method

100.0032

Total Volatile Solids for Solids by SM 2540 E, E160.4; Fixed and Volatile Solids Ignited at 550 C

100.0033

Total Cyanide by Auto-Colorimetric with Midi-Distillation by EPA Method 335.4

100.0053

ISM01.3 ICP-AES Analysis

100.0054

ISMO1.3 ICP-MS Analysis

100.0055

Mercury Preparation and Analysis by ISM01.3

100.0056

Cyanide Preparation and Analysis by ISM01.3

100.0100

Sample Preparation of Soils by Acid Digestion for ICP/MS (3050B/6020A)

100.0103

AVSand SEM

100.0104

Sample Preparation of Soils by Acid Digestion for ICP/AES (3050B/6010C)

100.0106

Chemical Oxygen Demand Determination SM5220D

100.0110

Determination of Metalsin Water and Wastes by Inductively Coupled Argon Plasma Mass Spectrometry by
SW846 Method 6020A

100.0111

Determination of Metalsin Water and Wastes by Inductively Coupled Argon Plasma Atomic Emission
Spectrometry by SW846 Method 6010C

100.0112

pH in Soil Samples by SW846 9045D/SOM 1.2

100.0113

Determination of Metals and Trace Elementsin Water by ICP - MS by EPA Method 200.8

100.0121

| CP Aqueous Preparation by 1ISM01.3

Page 6 of 8
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Spectrum Analytical, Inc. Rhode Island Division
Standard Operating Procedures (SOPs)
Master List

SOP #

Title

100.0122

Prep of Soil, Wipe/Air Filter for ICP Analysisby ISM01.3

100.0201

Ammonia Distillation & Determination SM4500-NH3 B&C

100.0208

Inorganic Analysis of Hexavalent Chromium in Soil Samples by SW846 Methods 3060A & 7196A

100.0209

Mercury Speciation...SW846 Method 3200

100.0308

Inorganic Analysis of Hexavalent Chromium in Aqueous Samples by SM 3500 Cr +6 B

100.0400

Inorganic Anions by IC EPA 300.0 and 9056A

100.0410

TOC in Soil by Lloyd-Kahn and SW-846 9060

100.0420

Volatile Fatty Acids by |C using EPA 300.0 (modified)

100.0430

Walkley Black TOC in Soil

100.0440

110.0006

Total, Fixed and Volatile Solidsin solid/semisolid samples by SM2540G

Thermometer Calibration

110.0007

Balance Calibration

110.0008

Manual Integration of GC, IC and GC/M S Chromatograms

110.0012

Laboratory Security

110.0013

North Carolina Samples

110.0021

Bids and Proposals

110.0023

Project Management

110.0025

Toxicity Characteristic Leaching Procedure by SW846 Method 1311

110.0026

Handling of Evidentiary Materials

110.0027

Documentation Policy and Procedures

110.0028

Data Validation-Self Inspection Procedures

110.0029

Electronic Data M anagement

110.0031

Synthetic Precipitation Leaching Procedure by SW-846 Method 1312

110.0032

ASTM Leachate Procedure D3987-06

Page 7 of 8
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Spectrum Analytical, Inc. Rhode Island Division
Standard Operating Procedures (SOPs)
Master List

SOP #

Title

110.0034

Sample Data Control for Inorganic CLP (ILM/ISM)

110.0035

Sample Data Control for Organic CLP (SOM)

110.0038

Percent Solids Determination as Required for Various SW-846 and EPA Methods

110.0039

Sub-Sampling for Soil and Solid Samples

110.0040

Instrument M aintenance

110.0041

Multiple Extraction Procedure by SW846 EPA Method 1320

110.0043

Standard Elutriate Preparation

110.0060

Tissue Sample Preparation
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QA Plan

Section No. 12 Rev. 13
Date Initiated: 1/15/94
Date Revised: 02/01/2013
Page 1 of 9

120 LABORATORY QUALITY CONTROL CHECKS

Spectrum Analytical, Inc. RI Division’s analytical procedures are based on sound quality
control methodol ogy, which derives from three primary sources:

1. Specific EPA and other approved analytical methods, and

2. “Handbook for Analytical Quality Control in Water and Wastewater
Laboratories” (EPA 600/4-79-019).

3. Standards for Good L aboratory Practice.

In the application of established analytical procedures Spectrum Analytical, Inc. RI
Division employs, at a minimum, the QC protocols described in the references found in
the Analytical Methods section of this document. Specific projects may require
additional quality control measures, due to such factors as difficult sample matrices or
use of innovative techniques. For those projects Spectrum Analytical, Inc. Rl Division
will recommend and implement, subject to client approval, QC measures to produce data
of known quality.

Each of the Spectrum Analytical, Inc. Rl Division laboratory departments have an
individual QC program, which includes, but is not limited to, the practices described
below.

12.1 Method Detection Limit Determination/V erification:

Method Detection Limits are developed annually for certain inorganic and many
organic analyses. Per NELAC Standards, MDLs are not required where target
analytes are not reported below the lowest calibration standard concentration. For
these analyses, results are only reported within the calibration range, and MDLs
are not appropriate or needed. The reporting limit for these compoundsis the
concentration of the lowest standard in the calibration. For certain inorganic
analyses and most organic analyses, Spectrum Analytical, Inc. Rl Division
typically reports anal ytes below the lowest level of the calibration range, but
above the MDL, as estimated and are qualified with the “J’ flag. Spectrum
Analytical, Inc. Rl Division reports estimated values below the calibration range
for those analyses where results are able to be confirmed as in dual column
confirmation, or by two concurrent determinative tests such as retention time and
mass spectra asin GC/MS analyses. For these analyses MDL s are determined or
verified annually, depending on program requirements.

MDLs are determined for all test methods where required by specific program or
state regulations. Methods analyzed for the State of Massachusetts which do not
detail MDL requirements within the published method, require preparation and
anaysis of the MDL samples over aminimum of three days. Thisis believed to
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better mirror real world samples and day to day variability of preparatory and
analytical steps.

In addition, to address special project requirements, MDLs can be determined for
those tests which are not routinely reported below calibration range. If aclient
requests results to be reported below the calibration range without an MDL study,
thisisclearly identified in the workorder narrative.

Following an MDL study, the determined limits are verified by the analysis of an
MDL Verification Standard. This standard is analyzed at approximately 2 to 3
times the calculated MDL for single analyte tests or 1-4 times the calculated MDL
for tests with multiple analytes. This spike concentration is also referred to as the
Limit of Detection in Department of Defense Quality Systems Manua (DoD
QSM). DoD QSM requires quarterly verification of the LOD. For more details
refer to SOP 80.0005 Determination of Method Detection Limits.

12.2  Personnd Training:

Chemists who begin their employment at Spectrum Analytical, Inc. RI Division
are to be instructed under the lab’ s Safety Training Program within the first
month. The Safety Training Program includes laboratory basics, safety video and
testing, and MSDS instruction.

Before performing any analyses, achemist isrequired to read the appropriate
protocols and SOPs. The chemist is required to sign off on all documentsread in
the electronic SOP database located on our lab Intranet.

The new analyst must become familiar with the laboratory equipment and the
analytical methods, and begins a training period during which he or she works
under strict supervision. Independent work isonly permitted after the chemist
successfully completes an accuracy and precision study.

The accuracy and precision study is also commonly referred to asa
Demonstration of Capability exercise. Upon the successful completion of the
Initial Demonstration of Capability exercise, the QA Department issues a
Demonstration of Capability Certificate (IDOC) which is signed by both the QA
Director and Laboratory Director.

Demonstration of Capability studies requires the acceptable mean recovery of 4
LCS samplesfor each matrix or the acceptable analysis of a blind spike sample
such as a Performance evaluation sample. Acceptance limits are established by
the method. It is necessary to pass the study whether for extraction and/or
anaysis.

Annually thereafter the employee must perform an acceptable demonstration of
capability study to document continued acceptable performance in hisher
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particular preparatory or analytical method specialty. Thisisreferred to as the On-
going DOC. All DOCC documentation isfiled in the employee’ s personnel
folder, which is stored in the QA Department/or in the electronic personnel folder
as the system has transitioned to a paperless filing system for DOCC.

Initial and on-going personnel training include data integrity training. The 4
required elements of the dataintegrity system include: 1) dataintegrity training,
2) signed data integrity documentation, 3) in-depth, periodic monitoring of data
integrity, and 4) data integrity procedure documentation.

Data integrity training topics will include the need for honesty and full disclosure
in al analytical reporting, how and when to report integrity issues and what those
issues could be. Employees will understand that infractions of data integrity
procedures can result in an investigation that could lead to serious consequences
which include immediate termination, and civil or criminal prosecution. At the
start of employment all new employees read, discuss and sign a Confidentiality,
Ethics and Data Integrity Agreement. Annually, an on-going integrity training
sessionisheld. An attendance sheet will be generated for every integrity session.
These sheets are filed in the QA Office under “Training”. Another option for the
annual training session is having all staff review refresher materials online and
documents their having done so. Thisis done within the framework of the SOP
database on the lab’ s intranet.

Data integrity procedures are reviewed and updated annually by senior
management.

Training for the EPA Statement of Work occurs according to the above
requirements. In addition, analysts are required to read the CLP Statement of
Work as a part of the documentation training.

12.3 Control Charts;

For organic and inorganic analyses, the recoveries of analytesin the lab control
samples are plotted on control charts. These charts are used to establish control
and warning limits.

12.3.1 Control limits are calculated ,compared, and/or updated at |east annually

from the LCS, MS/M SD, and Surrogate data points for each analyte and
matrix using the following equations:

D X
Average(X) ===
n
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In which:
SD = Standard Deviation
N = number of data points

Warning Limits= Average+ 2* SD
Control Limits= Average+ 3* SD

12.3.2 Control limits must be approved by the QA Director and by the
Laboratory Director prior to adoption by the laboratory. In the event that
[imits are wider than method recommended limits, the method
recommended limits may be adopted and the analytical procedure will be
re-evaluated and/or re-determined to identify possible causes.
Additionally, in the event that control limits are tighter than 15% from the
average, the lab may adopt a control limit of £15% from the average. If
in the experience of the laboratory, statistical control limits are
unreasonably wide or narrow, alternative limits may be used until
appropriate statistical limits are developed. Alternative limits are based on
sources such as DoD QSM published guidelines, EPA limits from the
specific test method or from similar methods, |aboratory experience with
the method or other sources.

12.3.3 Control charts are plotted in EXCEL using the LIMS system.

Data from each laboratory is uploaded into the LIMS. The compounds,
recoveries, and date analyzed for each test are recorded in the system. In
order for LIMS generated control limitsto be valid, all data, including data
not meeting existing recovery criteria, must be uploaded. A control chart
isthen printed for review by the QA Director and by the Lab Supervisor.
Out of control situations noted on the control chart are discussed with the
Supervisor or Laboratory Director by the QA Director.
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example control chart is presented as Figure 12.3-1. LCS data must be

reviewed and evaluated daily against the Control Limitsto establish that

the

system isin control.

12.3.4 The following situations constitute an out of control situation on a control
chart:

One data point above or below the Control Limit line.
Two consecutive data points above or below the Warning Limit line.

Six or more consecutive data points above the Average Line or six or
more consecutive data points below the Average Line. This situation
suggests a trend and suggests the procedure has been changed in some
way (for better or worse). The cause for this trend must be
investigated.

12.4  Genera QC Protocols:

12.4.1. Organics Laboratory:

QAP Effective Date 10/26/12 Rev 1

Trip blanks and holding blanks, when applicable, are analyzed to
detect contamination during sample shipping, handling and storage.

Method blanks, at a minimum of onein every 20 samples, are
analyzed to detect contamination during analysis.

Volatile organic method blanks are analyzed once during each
analytical sequence.

One blank spike (Laboratory Control Sample or LCS) consisting of an
analytical sample of laboratory water, anhydrous sodium sulfate, or
Ottawa sand with every batch of 20 or fewer samples, is analyzed to
determine accuracy.

Sample spikes and spike duplicates, as requested, are analyzed to
determine accuracy and the presence of matrix effects. The Relative
Percent Difference (RPD) is also determined for matrix spike/matrix
spike duplicates to measure precision. The criteria followed are stated
in the individual methods. For batches without a sample duplicate (for
example, if insufficient sample volume is provided), a duplicate blank
spike (LCSD) is performed to provide for precision measurement.
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Performance evaluation samples from EPA and state agencies are
analyzed to verify continuing compliance with EPA and NELAC
QA/QC standards.

Surrogate standards are added to samples and calculations of surrogate
recoveries are performed to determine matrix effect and extraction
efficiency.

Internal standards for GC/M S analysis are added to sample extracts to
account for sample-to-sample variation.

Analysis of EPA traceable standards (ICV) to verify working standard
accuracy and instrument performance.

Initial multi-level calibrations are performed to establish calibration
Curves.

Instrument calibration is established or verified with every analytical
sequence.

Tuning of GC/MS systems once every 12 hoursfor CLP and SW-846
methods or 24 hours for methods 624/625 to method specificationsis
implemented for consistency in data generation.

Quarterly analysis of LOD and/or LOQ check samplesto verify low
level detection and reporting limits for Department of Defense QSM
programs.

Annual Verification of MDL for NELAC/TNI.

When QC limits are not met during an analytical run, the source of the
problem must be investigated. Following an evaluation of the data, those
samples affected must be re-analyzed after the problem has been solved.
If QC limits continue to be out of control, the instrument must be checked
and/or a service call made and/or further corrective action implemented.

12.4.2. Inorganic Laboratory:

QAP Effective Date 10/26/12 Rev 1

Trip blanks are analyzed when applicable, to detect contamination
during sample shipping, handling and storage.

Method blanks are analyzed at a minimum of one every 20 samples, to
detect contamination during analysis.
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e Onematrix spike of an analytical sample or laboratory water or soil is
made and spike recoveries are calculated with every batch up to 20
samples to determine accuracy. Duplicate samples are analyzed and
the RPD between the sample and duplicate is calculated for every
batch up to 20 samples. If insufficient volume of sampleisreceived, a
note is made in the appropriate preparation logbook.

e Performance evaluation samples from EPA and state agencies are
analyzed to verify continuing compliance with EPA and NELAC
QA/QC standards.

e Metasanalysisinstruments are calibrated for every analytical run.

e Anaysisof EPA traceable standards (ICV) to verify working standard
accuracy and instrument performance.

e QC/LCS checks samples are analyzed during every analytical batch of
up to20 samples in order to document accuracy.

e Quarterly analysis of LOD and LOQ check samplesto verify low level
detection and reporting limits for Department of Defense QSM
programs.

Annual Verification of MDL for NELAC/TNI.

When QC limits are not met during an analytical run, the source of the
problem must be investigated. Following an evaluation of the data, those
samples affected must be re-analyzed after the problem has been solved.
If QC limits continue to be out of control, the instrument must be checked
and/or a service call made and/or further corrective action implemented.

12.5. Lab Pure Water used for method blanks and dilutions:

Spectrum Analytical, Inc. RI Division uses several systems to generate analyte-
free water for usein the laboratory. These systems generate high quality, analyte
free water dedicated to the needs of specific analyses.

12.5.1. For inorganic analyses the wet chemistry and metals labs use a US Filter
mixed-bed deionization system followed by particle and carbon filters.
Thisisfollowed by a polishing system using Barnstead E-Pure cartridges
optimized for removal of inorganic constituents. Purity is monitored using
an in-line electrical resistivity meter with integral cell. Finished Inorganic
reagent water is tested for conductance on aroutine basis (at least
annually), through the use of an external conductivity meter.

QAP Effective Date 10/26/12 Rev 1 101



QA Plan

Section No. 12 Rev. 13
Date Initiated: 1/15/94
Date Revised: 02/01/2013
Page 8 of 9

12.5.2. For organic analyses, the extractabl e organics |aboratory uses a Barnstead
E-Pure system optimized for removal of organic constituents. Asorganic
contaminants are not measured by a resistivity meter, thisis not arelied-
upon method to monitor the quality of organic analyte-free water. Instead,
laboratory method blanks are used, typically severa per working day, to
monitor the acceptability of the water for itsintended use. Any analyte
detected above (half of) the reporting limit isinvestigated. If thiscan be
traced to the water purification system as its source, maintenance is
performed on the water purification system. The volatile organics
laboratory uses a Whirlpool Model WHER?25 Reverse Osmosis Drinking
water system to provide analyte free water.

QAP Effective Date 10/26/12 Rev 1 102



QAP Effective Date 10/26/12 Rev 1

Figure 12.3-1
Example Control Chart
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Spectrum Analytical, Inc. Featuring REC QUALITY CONTROL CHART

Hanihal Technoloav Date  24-Sep-12

Test Code: SW8081 W Analyte: 4,4 -DDD

SampType Sample ID Analysis Date Batch ID Low Limit High Limit % Recovery
LCSD LCSD-65227 3/23/2012 65227 25 150 94.0
LCS LCS-65227 3/23/2012 65227 25 150 88.6
LCS LCS-65354 4/3/2012 65354 25 150 93.9
LCS LCS-65320 4/3/2012 65320 25 150 91.4
LCSD LCSD-65320 4/3/2012 65320 25 150 84.5
LCS LCS-65743 4/26/2012 65743 25 150 92.8
LCS LCS-65925 5/7/2012 65925 25 150 91.6
LCS LCS-66030 5/14/2012 66030 25 150 75.4
LCS LCS-66116 5/15/2012 66116 25 150 93.2
LCSD LCSD-66116 5/15/2012 66116 25 150 92.7
LCS LCS-66132 5/16/2012 66132 25 150 92.8
LCS LCS-66631 6/12/2012 66631 25 150 94.4
LCSD LCSD-66631 6/12/2012 66631 25 150 99.1
LCS LCS-66758 6/18/2012 66758 25 150 90.8
LCSD LCSD-66767 6/18/2012 66767 25 150 82.5
LCSD LCSD-66758 6/18/2012 66758 25 150 79.9
LCS LCS-66767 6/18/2012 66767 25 150 89.5
LCS LCS-66817 6/19/2012 66817 25 150 92.8
LCSD LCSD-66817 6/19/2012 66817 25 150 92.6
LCS LCS-66801 6/20/2012 66801 25 150 99.0
LCSD LCSD-66801 6/20/2012 66801 25 150 98.6
LCS LCS-66899 6/28/2012 66899 25 150 80.5
LCSD LCSD-66899 6/28/2012 66899 25 150 83.1
LCSD LCSD-67208 7/19/2012 67208 25 150 84.8
LCS LCS-67208 7/20/2012 67208 25 150 89.5
LCS LCS-67206 7/20/2012 67206 25 150 80.6
LCS LCS-68027 9/13/2012 68027 25 150 96.9
LCS LCS-68082 9/13/2012 68082 25 150 100.3
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13.0 QUALITY ASSURANCE SYSTEMSAUDITS, PERFORMANCE AUDITS AND
FREQUENCIES, PEER REVIEW

The Spectrum Analytical, Inc. Rl Division Quality Assurance staff performs routine
internal audits of the laboratory. The frequency of such audits depends on the workload
in house but is done annually, at aminimum. These audits entail reviewing laboratory
logbooks and all appropriate operations to ensure that all laboratory systems including
sample control, analytical procedures, data generation and documentation meet
contractual requirements and comply with good laboratory practices.

13.1 System Audits:

The QA Director audits each individual laboratory annually in order to detect any
sample flow, analytical or documentation problems and to ensure adherence to
good laboratory practices as described in Spectrum Analytical, Inc. Rl Division's
Standard Operating Procedures and Quality Assurance Plan. A checklist used in
an internal systems audit is presented in Figure 13.1-1.

Areas covered by the internal audit include logbook documentation and review,
standard traceability, standard storage and expiration dates, method criteria
adherence, instrument maintenance records, SOP review, and knowledge of the
anaysts. Often, deficiencies that have been noted during “outside” audits will
also be reviewed.

Upon the completion of the internal audit, aformal audit report is presented to the
laboratory supervisor who is given a specific timeframe to respond in writing to
the deficiencies. The QA Department will do afollow up audit to check that at
least the major deficiencies have been corrected. The follow-up audit occurs
within 30-45 days from the date of the audit response.

13.2 Performance Audits:

Spectrum Analytical, Inc. Rl Division participates in external Performance Test
(PT) studies under the National Environmental Accreditation Program (NELAP)
through the New Jersey Department of Environmental Protection (Primary
Accreditation Authority). The QA department administers the Performance
Evaluation Samples for Wastewater/Solid Waste (WW/SHW). Additionaly,
performance samples are administered for test methods not certified through the
New Jersey program, such as specific state methods. PT samples are handled (i.e.,
managed, analyzed, and reported) in the same manner as real environmental
samples utilizing the same staff, methods as used for routine analysis of that
analyte, procedures, equipment, facilities, and frequency of analysis. When
analyzing a PT sample, alaboratory shall employ the same calibration, laboratory
quality control and acceptance criteria, sequence of analytical steps, number of
replicates and other procedures as used when analyzing routine samples. PT
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samples are reported electronically via the vendor’s website (ERA, RTC...), and
results are sent directly to all applicable state or agency certification programs.

Clients also send performance evaluation samples (PES) to Spectrum Analytical,
Inc. RI Divison as part of their own quality control program. Spectrum
Analytical, Inc. Rl Division is blind to the true values of the PES. The USEPA
CLP program provides quarterly blind (QB) studies for all tests and matrices. The
lab is informed of their performance after the study has been graded through an
Individual Laboratory Summary Report. When results in any section are less than
90.0%, the lab is required to complete a formal corrective action report to the
EPA.

Spectrum Analytical, Inc. RI Division also participates in external electronic data
QA monitoring audits and data package audits through the USEPA CLP program.
On request, the Spectrum Analytical, Inc. Rl Divison CLP Project Manager
submits instrument data tapes and all applicable documentation for tape audits,
including a copy of the data package. All original documentation generated during
sample analyses may be requested. The results of the tape audit are sent to
Spectrum Analytical, Inc. Rl Division in report format in the same manner as an
on-site audit (see below). A formal response is required.

Several times a year outside agencies (federal, state, or private) may schedule an
audit at Spectrum Analytical, Inc. RI Division in order to check the laboratory’s
processes. Most often these audits begin and end with a meeting between auditors
and laboratory management. Each individual laboratory is examined. The QA
Director and/or Senior Management Staff are most likely to remain with the
auditors at all times during the audit.

Sometime after the audit, the lab receives aformal audit report to which it must
respond. The audit report isinitially reviewed by the QA Director who copies
and distributes the report to each laboratory supervisor. The supervisors are
required to respond in writing to the findings that pertain to his or her department.
The QA Officer compiles the formal response that could be tweaked several times
before the auditing authority accepts the results. A specific timeframeis set by the
individual agency involved.

The QA Officer then sends a memo to each supervisor to detail what needs to be
done in each department within a specific timeframe. The QA Department then
follows up with the labs to ensure procedures have been modified and the
corrective actions are in place.

Internally, performance is monitored on adaily basis at Spectrum Analytical, Inc.
RI Division through the use of surrogate and internal standards, and LCS and
MS/MSD samples. Check samples from independent commercial sources are
employed routinely in each of the Spectrum Analytical, Inc. Rl Division
laboratory departments and ensure continuing high-level performance. The QA
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Director may distribute internal blind PE samples to each laboratory department
as needed. These blind PE samples can also be used to show on-going analyst
proficiency in lieu of 4 LCS studies.

13.3. Peer Review:

Peer review isused as avital quality control tool within all areas of the laboratory,
and at all levels. Peer review allows defects in the acquisition, evaluation and
reporting of sample data to be identified before moving on to the next step in the
process of preparing and analyzing samples. Several steps of peer review are
included at Spectrum Analytical, Inc. Rl Division to prevent and catch mistakes,
whether caused by human error or a system malfunction. As soon as samples
enter the laboratory they are logged into the LIM S system and given unique
sample identifiers that correspond to the client’s IDs listed on the chain of
custody. Theindividual jars or bottles are labeled and the technician employs a
peer review of thislabeling process. A project manager or peer technician visually
inspects each jar or bottle for proper identification and matching lab/client 1Ds.
Once the samples are sent into the labs for test preparation, they again undergo
peer review as they are set up for extraction, digestion or distillation... Thistime
the samples are inspected to confirm the samples at the bench match the
identifications written into the lab preparation logbooks. Once the concentrated
extract, digestate or distillate is ready for analysis and set up on the anal ytical
instrument, an analyst will perform another peer review of the autosampler set up
to avoid any misplacements of sample vials. In some lab areas this review may
occur after instrument analysis, to verify all sample data were acquired
electronically. Every analytical instrument sequence (GC/ECD, GC/FID, GC/MS,
ICP/IMS, ICP/AES, CVAA, FIA, IC) undergoes atechnical peer review by a
gualified analyst to verify positive and false positive results as well as manual
integrations. Data reports are aso reviewed at length according to the 5 level
review processes described in Section 11 of the QAP aswell asin SOP No.
110.0028 Data V alidation/Self Inspection Procedures. At each point in the
process, the peer review is documented.
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Quality Assurance Department
Spectrum Analytical, Inc. Rl Division

Quality Review of Laboratory Department

Auditor:
Date:

Purpose

The Quality Review is a necessary tool to assess a department’ s quality and service
functions. Each department will undergo areview of their process and proceduresto
evaluate their needs and areas of possible improvement. Each department will be tracked
for quality, safety, compliance, reoccurring errors and process improvement.

Process

Each department will be broken down into several categories or areas of review. Each
category will be reviewed and assessed for compliance. The categories will include at a
minimum:

Personnel Training and Knowledge
Equipment

SOP Updates and Review

Logbook Review and Control
Chemicalg/Standard Storage and Preparation
Sample Procedures and Method Compliance
QA/QC Procedures

Corrective Actions in process

Each category will be reviewed and alisting of any deficiency or findings will be
documented for response and correction. The department Supervisor (s) will be required
to respond to each deficiency or finding within 30 days of receipt of thisreport. All
deficiencies or findings must have its correction(s) documented. For example, logbook
deficiencies will require a photocopy of the correction(s). All other responses will require
awritten response or adequate explanation. Deficiencies will be tracked for reoccurrence.
All documentation should be forward to the QA department for evaluation. A follow up
audit may be scheduled.

Findings:

Personnel Training and Knowledge
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Quality Assurance Department
Spectrum Analytical, Inc. Rl Division
Equipment

SOP Updates and Review

L ogbook Review and Control
Chemicalg/Standard Storage and Preparation
Sample Procedures and Method Compliance
QA/QC Procedures

Corrective Actionsin process

Items marked with an* asterisk will require awritten response by the lab supervisor or
his designee to the QA Dept. This response must be submitted to the QA Department by
mm/dd/yyyy. The response can be entered directly into this document in a different font
color. Please note date that the CA was completed.

Auditor Date
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140 PREVENTIVE MAINTENANCE

Preventive maintenance is a routine practice at Spectrum Analytical, Inc. Rl Division for
all instrumentation. Scheduled preventive maintenance minimizes instrument downtime
and subsequent interruption of analysis.

Only those equipment items meeting or exceeding applicable performance requirements
are used for data collection. Thisincludes items such as|laboratory balances aswell as
major anaytical instruments such as ICPs, ICP/IMS, GCs and GC/MSs. All mgjor
instrumentation and equipment, as well as backup alternatives, are listed in Appendix A.
Spectrum Analytical, Inc. Rl Division SOP No. 110.0040, Instrument Maintenance,
describes routine maintenance in detail. Individual analytical standard operating
procedures describe maintenance as well (See Figure 11.7-1 for SOP listing).

When new software is purchased or developed, it isloaded onto one workstation with
copies of datathat have been previously processed using older software, and known to be
correct. The datais then reprocessed using the new software and then the new results are
compared to the original results for defects. If the software was purchased and found to
contain a defect, the vendor is contacted and a solution and/or patch are requested. If the
software was devel oped in-house, the problems are identified and corrected. This process
is applicable to all software including enhancements made to customize the LIMS and
network servers.

Spectrum Analytical, Inc. Rl Division’s laboratory personnel are familiar with the routine
and non-routine maintenance requirements of the instruments they operate. This
familiarity is based on education, hands-on experience and manufacturer’ s training
courses. As needed, major equipment may under-go extensive maintenance or service by
a contracted technician.

Instrument maintenance logs are kept for each instrument in the LIMS (figure 14-1). All
employees have password protected access to the LIMS. The person performing the
maintenance is required to provide the following information in the online log:

Equipment identifier

The inspection, maintenance, calibration or corrective action(s) performed.

The trigger(s) for the maintenance action(s)

The identity of the person(s) performing the maintenance

The date on which the work was performed

The need for a service call

The condition of the equipment upon completion of the work (may include resolution
of problems, date and type of ICAL run or other method of determining that the
system isin good working order), and

e The presence of any scanned paperwork associated to the maintenance
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Spectrum Analytical, Inc. Rl Division maintains an inventory of replacement parts
required for preventive maintenance and spare parts that often need replacement, such as
filaments for GC/M S systems and the more mundane electrical fuses and GC column
ferrules. To control cost, the appropriate supervisor shall decide the types and numbers
of spare parts kept on hand for each equipment item.
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Figure 14-1
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15.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION,
ACCURACY, COMPLETENESS, METHODS DETECTION LIMIT AND LINEAR
DYNAMIC RANGE

These mathematical equations represent the means of calculating analytical figures of
merit on aroutine basis at Spectrum Analytical, Inc. Rl Division. However, they may be
supplanted with other calculationsif requested by the client. Precision, accuracy and
completeness are also discussed in Section 6.

15.1 Precision:
Precision is frequently determined by the comparison of replicates, where
replicates result from an original sample that has been split for identical analyses.
Standard deviations, s, of a sample are commonly used in estimating precision.
Sample standard deviation, s:

= | Lty

i=1

where a quantity, X (e.g. aconcentration), is measured n times with amean, X .

The relative standard deviation, RS (or sample coefficient of variation, CV),
which expresses standard deviation as a percentage of the mean, is generally
useful in the comparison of three or more replicates (although it may be applied in
the case of n=2).

%RSD =100 (s/ X)
or
CV=100(s/ x)
In which: RSD = relative standard deviation, or
CV = coefficient of variation
s = standard deviation
X = mean
For duplicates (samples that result when an original sample have been split into

two for identical analyses), the relative percent difference (RPD) between the two
samples may be used to estimate precision.
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2(D.- D)

(D.+ D)

In which: D; = first sample value
D, = second sample value (duplicate)

RPD = x100%

15.2 Accuracy:
The determination of accuracy of a measurement requires knowledge of the true
or accepted value for the signal being measured. Accuracy may be calculated in
terms of bias asfollows:

Bias=X-T

%Bias:100(x -1

In which: X = average observed value of measurement
T ="true” value

Accuracy also may be calculated in terms of the recoveries of anaytesin spiked
samples:

Y6Recovery(%R) =100x SR—F)

where: SSR = spikes sample result
SR = sample result
SA = spike added

15.3 Completeness:

Determine whether a database is complete or incomplete may be quite difficult.
To be considered complete, the data set must contain all QC check analyses
verifying precision and accuracy for the analytical protocol. Lessobviousis
whether the data are sufficient to achieve the goals of the project. All dataare
reviewed in terms of goals in order to determineif the data set is sufficient.

Where possible, the percent completeness for each set of samplesis calculated as
follows:

valid data obtained

%Compl eteness = --------=-=-=-=-==mmnmnmnme- x 100
total data planned
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15.4 Method Detection Limit:

The method detection limit (MDL) is the minimum concentration of a substance
that can be measured and reported with 99% confidence that the analyte
concentration is not zero. It is computed as follows from data obtained by
repeatedly determining an analyte in a given sample matrix:

1. Analyze at least seven samples of a homogeneous matrix spike that
contains the analyte(s) of interest at concentrations of threeto five times
the expected MDL. The entire sample preparation and analysis protocol
must be applied in each analysis, ssmply preparing one sample and
repeating a measurement three or more times on the sample in not
acceptable.

2. Upload the acceptable datainto LIMS.

3. The LIMS will compute the standard deviation of the results for each
analyte using the following equation:

MDL = t1 4=099 (S)
Wheret isthe one-sided student’ st value appropriate for the number of
samples analyzed, n; o isthe statistical confidence level; and sisthe

standard deviation.

The one-sided t-values are presented below:

Number of samples t-value
7 3.14
8 2.996
9 2.90
10 2.82

4, The MDL isthen checked against 40CFR136 requirements by the QA
Department. If the MDL is acceptable then it is uploaded into the LIMS
by either the QA Department or LIMS Administrator.

5. Immediately following the determination of the MDL, MDL check
samples are analyzed at a concentration approximately equal to 2-3 x the
new MDL for SW846 tests. The analyte of interest must be detected at
this concentration, or the raising the MDL may be required. Once the
MDL check is acceptable, the detection limit (DL) has been established.

6. An elevated MDL can be uploaded if necessary into the LIMS aslong as

documentation is available to show that the applicable method can
produce an MDL at least that low. This can commonly occur for ICP
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analysisin which extremely low MDLs can cause method compliance
issues. When appropriate, the MDL study may be prepared and analyzed
over several days to increase the variability of the preparation and/or
analytical steps.

7. More detail on MDLSs can be found in SOP 80.0005 Method Detection
Limit Determination.

15,5 Linear Dynamic Range:

The linear dynamic range is the concentration range over which the instrument
responseislinear. It isdetermined by analyzing a series of standard solutions that
extends beyond the non-linear calibration region at both the low and high
extremes, and selecting that range of standards which demonstrates a linear
relationship between instrument response and concentration.

For ICP analysis, the linear dynamic range is determined by analyzing each metal
at 3 different concentrations. The concentration which produces results within a
10% error is determined to be the linear dynamic range. This procedure must be
performed per individual method requirements.

ILM5.4 requires the analysis of the linear dynamic range be determined quarterly,
with a5 % error.

QAP Effective Date 10/26/12 Rev 1 118



QA Plan

Section No. 16 Rev.9
Date Initiated: 1/15/94
Date Revised: 06/01/11

Page 1 of 4
16.0 CORRECTIVEACTION

An essential element of the QA Program, Corrective Action provides systematic, active
measures taken in the resolution of problems and the restoration of analytical systemsto
their proper functioning.

Corrective actions for laboratory problems are described in Spectrum Analytical, Inc. RI
Division’s laboratory standard operating procedures (SOP). Persona experience oftenis
most vauable in aerting the bench scientist to questionabl e results or the malfunctioning
of equipment. Specific QC procedures are designed to help the analyst determine the
need for corrective actions (see Section 11, Data Reduction, Validation and Reporting).
Corrective actions taken by scientists in the laboratory help avoid the collection of poor
quality data. Thelab’'s corrective action program divides these issues into routine and
non-routine corrective actions as described below.

Routine Corrective Action — A routine corrective action is taken when the out-of-control
event encountered is one that is detected at the appropriate level in the QA process.
Routine corrective actions are defined in the analytical SOP with specific stepsto be
taken as corrective action (i.e., low surrogate recovery, continuing calibration
verifications, project specific protocols that do not meet acceptance criteria, etc.) Routine
corrective actions must be documented as described in the analytical SOP, but do not
require further documentation in the corrective action logbook. Examples of routine
corrective action situations: surrogate/surrogates out, LCS out, CCV out, ICV out, IS
arealareas out, typographical errors, random blank contamination, or false positive
hit/spectral 1D match corrected during data review.

Non-Routine Corrective Action — A non-routine corrective action is taken when the out-
of-control event encountered is not typical for the method. For example, QC failures that
passes through the final review to the client, procedural errors— not following the SOP,
or asituation not being detected by normal QA procedures that could adversely impact
the accuracy, precision, etc. of aresult. Non-routine corrective actions must be
documented in the Corrective Action Request (CAR) system, located within the LIMS.
The analyst, using his’/her own judgement, may deem any corrective action situation non-
routine and formally document it in a CAR. When in doubt about a corrective action, the
analysts are instructed to err on the side of formal CAR documentation. Examples of non-
routine corrective action situations include: bad standard, expired standard mix being
used, incorrect equation, “client-detected” problems, not following SOP protocols, using
bad or contaminated |ot of chemical/reagent/solvent, deciding to release data not
conforming to SOP requirements, compound retention time outside of range, or improper
library spectrum that |eads to re-occurring mis-identification of compounds.
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The essential stepsin Spectrum Analytical, Inc. Rl Division’s corrective action system
are:

1. Identify and define the problem.

2. Assign responsibility for investigating the problem. Usually thisindividual isthe
department supervisor.

3. Investigate and determine the root cause of the problem.

4, Determine a corrective action to eliminate the problem and prevent recurrence.
Any changes that result from the corrective action investigation must be
documented.

5. Assign and accept responsibility for implementing the corrective action.
6. Establish effectiveness of the corrective action and implement it.

7. Verify that the corrective action has eliminated the problem.

8. Both the laboratory and the QA Department need to monitor the corrective action
to ensureit is effective.

0. Any corrective actions that cast doubt on the laboratory’ s compliance with its own
policies and procedures may require an internal audit by the QA Department.

This scheme is generally accomplished through the use of Corrective Action Report
Forms available to each of the laboratory areas within the LIMS system. Use of this
report notifies the QA Department of a potential problem as described in SOP No.
80.0007. The QA Director initiates the corrective action by relating the problem to the
appropriate laboratory managers and/or project managers who then investigate or assign
responsibility for investigating the problem and determine its cause. Once determined,
the QA Director will approve appropriate corrective action. Itsimplementation is later
verified through an internal laboratory audit. Once the QA Director feels the system has
returned to control, s/he will finalize the CAR using a password protected QA step.

Information contained on corrective action reports is kept confidential within Spectrum
Analytical, Inc. RI Division and is generally limited to the individuals involved. Severe
problems and difficulties may warrant special reports to the President of Spectrum
Analytical Inc., who will ensure that the appropriate corrective actions are taken.

Nonconformance:
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Any breech of standard protocols is a nonconformance item that is documented on the
Corrective Action Request Form and management informed immediately. The following
are nonconformance items:
1. Sample holding time exceeded.

2. Hoods, Class “1” weights, NIST Thermometers, balances, automatic pipettes, being
used but not certified.

3. Expired standards being used.

4. Manual integration being misrepresented.

16.1 Client Complaints:
Spectrum Analytical, Inc. Rl Division ensures client complaints are dealt with quickly

and completely. The policies are stated in the laboratory Client Complaint Standard
Operating procedure (SOP No. 80.0002).
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Figure 16-1
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170 QUALITY ASSURANCE REPORTS TO MANAGEMENT

The Spectrum Analytical, Inc. RI Division Quality Assurance Director submits a QA
report annually to upper management. The report should be completed and submitted no
|later than the 15™ of July in any calendar year.

The report contains detailed laboratory information and QA activities during the previous
twelve months. Itemsto include are the status of internal and external audits, client
complaints, quality control activities, resources and staffing. See the following pages for
the report format.

Management will review the QA report and respond to outstanding issues. Management
will add areview of the suitability of policies and procedures, and any other relevant
issues. The response report is due within 30 days of the QA Report receipt.

A copy of the report is kept on file in the QA department.

In case of a severe problem or difficulty, aspecia report is prepared by the QA Director
and submitted immediately to management.
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Figure 17-1

SPECTRUM ANALYTICAL, INC. RI DIVISION
Annual Quality Assurance Report to Management

1. Statusof Internal Audits.

2. Status of External Audits.

3. ldentification of Quality Control issuesin the laboratory.

4. Discussion of corrective action issues.

5. Proficiency Testing.

6. Changesin volume and type of work undertaken.

7. Client Feedback.

8. Reports from management and supervisory personnel.
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18.0 SAFETY
Spectrum Analytical, Inc. RI Division maintains safety through a program managed by
the Safety Officer and the Safety Committee. Responsibilitiesinclude many activities
needed to comply with the Right-to-Know Laws.
e Training seminars with information on OSHA safety instruction for new employees.
e Introductory training to include location of fire extinguishers, first aid supplies, etc.
e Health and Safety manual review when hired.
e Annua Health and Safety Manual review and revision as needed.
e Monthly Safety Committee meetings.
e Centralized MSDS information.
e Mapswith safety equipment and al exits noted.
e Posted safety rules.
If achemical spill occurs, proper actions are described in Spectrum Analytical, Inc. RI
Division’s Contingency Plan. Additionally, the local fire department (North Kingstown)
and hospital (Kent County) also have a copy in case aneed arises. Each new hireis
required to read the Contingency Plan and sign off on this. An annual meeting is held as
arefresher for al employees. A copy of the Contingency Plan is located on the company
Intranet and is available to all personnel.
Emergency equipment, such as spill control kits, fire extinguishers and fire blankets are
located throughout the laboratory areas. The Contingency Plan has instructions for

evacuation, notification of emergency authorities and regulatory personnel in the event of
achemical accident.
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19.0 WASTE MANAGEMENT
19.1 Pollution Prevention

The waste management option of choice isto prevent pollution by minimizing the
amount or types of chemical wastes that are generated. Spectrum Analytical, Inc.
RI Division’s ability to minimize waste generation is limited by the chemical
analysis techniques that are required by the EPA or other authors of test methods.
As new test methods are utilized in the laboratory, the type and volume of chemical
waste generated by the new test is considered. Analysts and Supervisors are
encouraged to look for ways to reduce the amount of chemical waste, or the type of
chemical waste generated during the testing process; HOWEV ER, no method is
allowed to be modified without discussion among the Laboratory and/or Technical
Director, QA Director and other management personnel to determine the affect of
the change on the resulting data.

19.2. Waste Management

Spectrum Analytical, Inc. Rl Division hasidentified and routinely disposes of
chemical wastesin several hazardous waste streams. In general these are acids,
caustics, solvent wastes and various laboratory waste solids. No laboratory
chemical waste is disposed in the trash or dumped down the drain. All remaining
sample volume following testing, and after contract-required disposal date has past,
are disposed in one of these waste streams.  These wastes are fully described in
Spectrum Analytical Inc., RI Division’s Contingency/Waste Management Plan and
in the lab’s Profile Log. New England Disposal Technologiesis Spectrum
Analytical, Inc. RI Divison’swaste hauler. Other hazardous wastes are identified
and properly disposed according to these documents.

Continued compliance is monitored monthly by an outside consultant to ensure all
RI DEM regulations are met. Key personnel attend an annual RCRA Facility
Training, which focuses on the requirements for hazardous waste disposal and its
proper documentation.
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20.0 DEFINITIONS, ACRONYMS, ABBREVIATIONS:

ACCURACY': The closeness of agreement between an observed value and an accepted

ALIQUQOT:

reference value.

A measured portion of afield sample, standard, or solution taken for
sample preparation and/or analysis.

ANALYTICAL SERVICES BRANCH (ASB): Thedivision of United States

ASTM:

BATCH:

BIAS:

BLANK:

Environmental Protection Agency’s (USEPA) Office of Superfund
Remediation and Technology Innovation (OSRTI) responsible for the
overall management of the Contract Laboratory Program (CLP).

American Society for Testing and Materials, a developer and provider of
voluntary consensus standards.

A group of samples of the same matrix that are processed as a unit at the
same time in the same location using the same method.. Unless defined
differently by a specific analytical method (such as Oil & Grease by
Method 1664), the maximum batch size is 20 samples.

The deviation due to analytical or matrix effects of the measured value
from a known spiked amount.

A “clean” matrix analysis. Such as. Equipment Blank, Method Blank, and
Trip Blank.

BREAKDOWN: A measure of the decomposition of certain analytes (DDT and Endrin)

CAS:

CCB:

CCV:

CLP:

into by-products.

Chemical Abstracts Service, aregistry where chemicals are assigned
identification numbers.

Continuing Calibration Blank
Continuing Calibration Verification standard.

Contract Laboratory Program. A contract used by EPA to purchase
analytical services. Also refersto the test protocols described in that
contract. The CLP analyses can be used for EPA or for other clients.
CLP-format data reports are arranged as described in the EPA CLP
contract, including specified data report pages and all raw data.
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CONTROL A QC sampleintroduced into a process to monitor the performance of
SAMPLE: the system.

DL: Dilution, not used when the initial analysisis performed at dilution, but is
used for a secondary dilution.

DoD: Department of Defense.
DUPLICATE: See Matrix Duplicate, Field Duplicate, and Matrix Spike Duplicate.

EQUIPMENT A sample of analyte-free water that has been used during sample

BLANK: collection to measure any contamination introduced during sample
collection.

ICB: Initial Calibration Blank

ICV: Initial Calibration Verification standard

IDL: Instrument Detection Limit. Statistical value similar to MDL, but with

analyses performed on standards that have not been through the sample
preparation process.

FIELD DUPLICATES: Independent samplesthat are collected as close as possible to the
same point in space and time. They are two separate samples taken from
the same source, stored in separate containers, and analyzed
independently. These duplicates are useful in documenting the precision of
the sampling process.

HT Holding Time. The maximum times that samples may be held prior to
analysis and still be considered valid or not compromised (40CFR Part
136). DoD also clarifiesthe HT to mean the time elapsed from the time of
sampling to the time of extraction or analysis, or from extraction to
anaysis...

LAB CONTROL SAMPLE (LCS): A blank spiked with compound(s) representative of
the target analytes. Thisis used to document |aboratory performancein a
“clean” matrix.

LOD: Limit of Detection. The smallest amount of concentration of a substance
that must be present in a sample in order to be detected at a high level of
confidence (99%), per DoD.

LOQ: Limit of Quantitation (LOQ). The lowest concentration that produces a
guantitative result within specified limits of precision and bias. The LOQ
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istypically set at or above the concentration of the lowest initial
calibration standard.

MATRIX: The component or substrate (e.g., water, soil, air, and oil) which contains
the analyte of interest.

MATRIX A sample split by the laboratory that is used to document the precision
DUP (DUP): of amethod in a given sample matrix.

MATRIX An aliquot of sample spiked with a known concentration of target

SPIKE (MS): anayte(s). The spiking occurs prior to sample preparation and anaysis. A
matrix spike is used to document the bias of a method in a given sample
matrix.

MATRIX Laboratory split samples spiked with identical concentrations of target

SPIKE analyte(s). The spiking occurs prior to sample preparation and analysis.

DUP (MSD): They are used to document the precision and bias of a method in a given
sample matrix.

MCL: Maximum Contaminant Level (MCL) isthe highest concentration of a

contaminant that is allowed in drinking water.

METHOD  An anayte-free matrix to which al reagents are added in the same

BLANK(MB):volumes or proportions as used in sample processing. The method blank
should be carried through the complete sample preparation and anal ytical
procedure. The method blank is used to document contamination resulting
from the analytical process.

METHOD DETECTION LIMIT (MDL): The minimum concentration of a substance
that can be measured and reported with 99% confidence that the analyte
concentration is greater than zero and is determined from analysis of a
sample in a given matrix type containing the analyte. For operational
purposes, when it is necessary to determine the MDL in the matrix, the
MDL should be determined by multiplying the appropriate one-sided 99%
t-statistic by the standard deviation obtained from a minimum of seven
analyses of amatrix spike containing the analyte of interest at a
concentration estimated to be three to five timesthe MDL, where the t-
statistic is obtained from standard references.

MSA: Method of Standard Additions
ND: Not Detected. Used in conjunction with the reporting limit.
ORGANIC-FREE REAGENT WATER: For volatiles, all references to water in the

methods refer to water in which an interferent is not observed at the
reporting limit of the compounds of interest. Organic-free reagent water
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can be generated by passing tap water through a carbon filter bed
containing about 1 pound of activated carbon. A water purification system
may be used to generate organic-free deionized water. For semivolatiles
and nonvolatiles, all references to water in the methods refer to water in
which an interferent is not observed at the reporting limit of the
compounds of interest.

PPB: Parts Per Billion, ug/L, ug/Kg
PPM: Parts Per Million, mg/L, mg/Kg
PQL: Practical Quantitation Limit. Equivalent to Reporting Limit.

PRECISION: The agreement among a set of replicate anal yses.

PS: Post Spike. Spike added at the analysis level (as opposed to at the
beginning of sample preparation) to determine interferences.

REPORTING LIMIT (RL): The lowest concentration that can be reliably achieved
within specified limits of precision and accuracy during routine laboratory
operating conditions. The RL is generally 5to 10 timesthe MDL.
However, it may be nominally chosen other than these guidelinesto
simplify data reporting. For many analytes the RL concentration is
selected as the lowest non-zero standard in the calibration curve. Sample
RLs are matrix-dependent, and are adjusted by the amount of sample
analyzed, dilution, and percent moisture. Also see LOQ.

RE: Reextraction or Reanalysis

RPD: Relative Percent Difference, used to determine precision.

RRF: Relative Response Factor. Used for quantification with the internal
standard procedure.

RT: Rgten_ti on Time for a chromatographic peak, as calculated from the time of
injection.

SAMPLE: A portion of material to be analyzed that is contained in single or multiple
containers and identified by a unique sample number.

SAMPLE DELIVERY GROUP (SDG): A unit within a sample Case that is used to
identify a group of samplesfor delivery.

SERIAL DILUTION (SD): A five-fold dilution of a sample. When corrected by the
dilution factor, the diluted sample must agree with the original undiluted
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sample within specified limits. Serial dilution may reflect the influence of
interferents.

SAMPLE MANAGEMENT OFFICE (SMO) - A Contractor-operated facility operated
under the SMO contract, awarded and administered by USEPA.

SOP: Standard Operating Procedure.

STANDARD ADDITION: The practice of adding a known amount of an analyte
to asampleimmediately prior to analysis. It istypically used to evaluate
interferences.

STANDARD CURVE: A plot of concentrations of known anal yte standards versus the
instrument response to the analyte. Calibration standards are prepared by
successively diluting a standard solution to produce working standards
which cover the working range of the instrument. Standards should be
prepared at the frequency specified in the appropriate method. The
calibration standards should be prepared using the same type of acid or
solvent and at the same concentration as will result in the samples
following sample preparation. Thisis applicable to organic and inorganic
chemical analyses.

SURROGATE: An organic compound that is similar to the target analyte(s) in chemical
composition and behavior in the analytical process, but which is not
normally found in environmental samples.

TRIP BLANK: A sample of analyte-free media taken from the laboratory to the sampling
site and returned to the laboratory unopened. A trip blank is used to
document contamination attributable to shipping and field handling
procedures. Thistype of blank is useful in documenting contamination of
volatile organics samples.

From EPA SW-846, Revision 4, 40CFR Part 136, DoD QSM and other sources.
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SPECTRUM ANALYTICAL, INC. RI DIVISION
MAJOR INSTRUMENTATION and EQUIPMENT LIST

APPENDIX A
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Laboratory I nformation System Equipment

1. Data Collection:

1.1

12

13.

QA Plan

Appendix A Rev. 12
Date Initiated: 11/22/04
Date Revised: 09/11/12

Seventeen- Hewlett Packard (HP) chem station software for collecting GC and GC/MS data (below) and one

Perkin Elmer (PE) Total Chrom for collecting data from the GC-TCD/SCD.

5 GC-ECD (GCSEMI)

1 GC-FID (GCSEMI)

6 GC-MS (MSSEMI)
5GC-MS (MSVOA)

1 GC-Hall/PID (GCVOA)
1 GC-FID/NPD (GCVOA)

Hardware varies but is x86 compatible

OSisWindows, Various Versions (9x, NT, 2000,Xp)

2. Data Storage:

2.1

2.2.

Dell Poweredge servers (Windows 2003 server)

2.1.1. Bernoulli (primary file server, non-organic instrument data)
Dual core Xeon processor

4 GB RAM

1 TB storage

Symantec Backup Exec 12.5

Tape drive Tandberg Data L TO-5 (1500-3000 GB)

2.1.2. Avogadro (organic instrument data)

Dual P 1V Xeon processors

2 GB RAM

105 GB storage

Tape drive Tandberg LTO-2 (200-400 GB)

2.1.3. Planck (database server)
e Dual PIV Xeon processors
e 2GBRAM
e 450 GB storage
e Tapedrive Seagate LTO-1 (100-200 GB) not currently used

Tapesarefor daily backup, long term archiving and data restoration
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3. Compound Identification:
3.1. Fourteen - Target 4.14 chromatographic software
3.2. HardwareisIntel based for Target 4.14
3.3. OSisWindows Xp
4. FormsGeneration:
4.1. In-house forms generation LIMS modules for SW-846, ILM and ISM metals
4.2. In-house forms generation LIMS modules for SW-846, OLC, OLM/ASP and SOM organics
4.3. Hardware varies but isx86 compatible

4.4. OSisWindows, Various Versions (2000 and Xp)
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2/20/2013

Spectrum RI
Equipment List Department: Inorganics : Metals& Wet Chemistry
Date Date in Condition | Equipment

Equipment Manufacturer Serial # Received | Service | New/Used ID Location
ICP/OES Perkin Elmer 077N3102302 Nov-03 Nov-03|New Optima3 Metals
ICP/AES Perkin Elmer 069N8060801 Nov-98 Nov-98|New Optima2 Metals
ICP/MS ThermoScientific SN01407C Oct-08 Dec-09|New X1 Metals
Mercury Analyzer Perkin EImer 1131 Mar-00 Mar-00|{Used FIMS1 Metals
Mercury Analyzer Perkin Elmer 101S7071002 Feb-11 Feb-11[new FIMS2 Metals
GPR Centrifuge Beckman Instruments 7M149 Apr-02 Apr-02|Used Centrifuge |WC
Conductivity Meter WTW Inolab Cond Level 1 [3370010 Apr-02 May-02[New COND-1 wC
Total Organic Carbon
Analyzer Tekmar/Dohrmann US03035002 Apr-03 Apr-03|Used TOC1 WC
Flow Injection Analyzer Lachat Instruments A83000-1020 Apr-96 Apr-96|New Lachatl WC
lon Chromatograph Dionex 95030498E980802 May-03 May-03[New IC1 wWC
Spectrophotometer Spectronic Instruments 3SGD332010 Apr-02 Apr-02|New SPEC?2 WC
Spectrophotometer Milton Roy Company 3310004028 Mar-06 Mar-06 [New SPEC3 wWC
Pensky Marten Koehler 16200 5539 June-95| June-95|New FLASH1 WC
Turbidity Meter VWR® Model 800 Tur800 2326 April-12 Feb-13|Used Turbl WC
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COD Reactor Hach Company 990900019429 Nov-03 Nov-03|New COD1 WC
COD Reactor Hach Company 950200012193 Apr-02 Apr-02(New COD2 WC
Deionized Water Generator _[Barnstead E-Pure D4641 1090001208384 Jun-95 Jun-95|New DI2 WC
pH meter Oakton Instruments 875001 Jun-12 Jun-12|new WC-03 WC
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Spectrum RI

2/20/2013

Balance List
Date Date in | Condition Equipment
Equipment Manufacturer Serial # Received | Service | New/Used ID

TOP-LOADING Balance OHAUS 1121230069 2000 2000{ New TL10
Analytical Balance Denver A-250 0070742 2010 2010| Used AB-3
TOP-LOADING Balance OHAUS Voyager F2921120391055 2001 2001 New TL9
TOP-LOADING Balance Denver 0079896 2000 2000] New TL1
TOP-LOADING Balance OHAUS Precision Std. C22427176 2002 2007 New TL6
TOP-LOADING Balance OHAUS Navigator 1121122373 2002 2002| New TL11
TOP-LOADING Balance OHAUS CD8910 2000 2000( New TL4
TOP-LOADING Balance OHAUS Navigator 1122173423 2003 2003| New TL12
TOP-LOADING Balance OHAUS Scout Pro 7126212230 2007 2007 New TL13
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2/20/2013

Spectrum RI
Equipment List Department: Organic Prep
Date Date in Condition Equipment
Equipment Manufacturer Serial # Received | Service new/used ID
TurboVap Il Caliper TV0845N14899 Jan-09| Jan-09(New TV-4
TurboVap Il Caliper TV0902N15012 Jan-09| Jan-09(New TV-3
TurboVap I Caliper 4364 Mar-08[ Mar-08|Used TV-2
TurboVap I Caliper Unable to view Mar-08| Mar-08|Used TV-1
Shaker Glas-Col 412383 Mar-08[ Mar-08(New N/A
Water Bath Precision Scientific 9508-005 Dec-95| Jan-96|Used N/A
Nitrogen Concentrator Bath Organomations 16526 Jun-97| Jun-97|New NZ1
Deionized Water Generator Barnstead E-Pure D4641 582941018789 Jun-95| Jun-95|New DIl
Pressurized Fluid Extractor Dionex 98070129 Jun-00| Jun-00|New PFE1
Gel Permeation Chromatograph [J2/AccuPrep P26D031 Jun-05|  Jul-05|New GPC3
Gel Permeation Chromatograph |J2/AccuPrep 06D-1196-4.1 Jul-07| Aug-06|New GPC4
Sonic Dismembrator Fisher
Misonex Ultrasonic Disruptor Model 550 Unable to view New OPH1
Sonic Dismembrator Fisher
Misonex Ultrasonic Disruptor Model 550 Unable to view New OPH2
Sonic Dismembrator Fisher
Misonex Ultrasonic Disruptor Model 500 Unable to view New OPH3
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2/20/2013
Sonic Dismembrator Fisher
Misonex Ultrasonic Disruptor Model 500 Unable to view New OPH4
Ultrasonic Cleaner FS30H Fisher Scientific RTB030721702 Apr-07| Apr-07(New N/A
International Equipment
Centrifuge Centra CL-2 Company 42606943 Used N/A
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Spectrum RI
Equipment List

Department: GC-Semivolatiles

Date Date in | Condition Equipment
Equipment Manufacturer Serial # Received | Service | New/Used ID Location
GC/ECD Hewelett Packard 3336A59890 Oct-94| Oct-94[New E2 GC-SVOA
GC/ECD Hewelett Packard US00032017 E4 GC-SVOA
GC/ECD Hewelett Packard US00037060 ES GC-SVOA
GC/ECD Hewelett Packard US00029100 13-Feb[ 13-Feb|used E6 GC-SVOA
GC/FID Hewelett Packard US00001898 F1 MS-SVOA
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2/20/2013

Spectrum RI
Equipment List Department: Receiving
Date Date in Condition | Equipment
Equipment Manufacturer Serial # Received | Service | New/Used ID Location

Dry Weight Oven Thello 600011006 used DWO REC
Walk in Cooler Not Applicable new R1 REC
Gyrotary Shaker table New Brunswick Sci. Co. unable to read used n/a REC
pH meter Oakton Instruments 1446253| Dec-08| Dec-08[new WC-02 REC
Kiln model TNF24-3 Paragon Touch n Fire 324341 n/a WC
Stoppering tray dryer FTS Systems Dura-Stop M TD-12-90-133 n/a WC
Freeze Dryer FTS Systems Dura-Dry MH unable to see n/a wWC
Dessicator Sanplatec Corp none| June-06| June-06|New DryKeeper [REC
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2/20/2013

Spectrum RI
Equipment List Department: SVOA
Date Date in Condition Equipment
Equipment Manufacturer Serial # Received Service New/Used ID Location

US00011367 /

GC/MS Hewelett Packard US72821130 Nov-99 Nov-99|Used S3 MS-SVOA
CN10315002/

GC/MS Hewelett Packard VS30945365 May-03 May-03|New S4 MS-SVOA
CN107223014 /

GC/MS/FID Hewelett Packard US73317299 Jan-08 Jan-08|New S5 MS-SVOA

GC/MS Hewelett Packard CN10261100 Nov-10 Nov-10|Used S6 MS-SVOA
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2/20/2013

Spectrum RI
Equipment List Department: VOA
Date Date in | Condition Equipment
Equipment Manufacturer Serial # Received | Service | New/Used ID Location

GC/MS Hewelett Packard 3336A55963 V1 VOA
Auto sampler Ol 13193 V1 VOA
Concentrator Ol J651460769 V1 VOA
GC/IMS Hewelett Packard 3336A58222 V2 VOA
Auto sampler Ol 13091 V2 VOA
Concentrator Ol H340460074 V2 VOA
GC/FID/PID Hewelett Packard 2843A21041 V4 VOA
Auto sampler Tekmar/Dohrmann 90312004 V4 VOA
Concentrator Tekmar/Dohrmann 88341012 V4 VOA
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2/20/2013

Spectrum RI
Equipment List Department : VOA
Date Date in | Condition Equipment
Equipment Manufacturer Serial # Received | Service [ New/Used ID Location

GC/MS Hewelett Packard US00007055 V5 VOA
Auto sampler Ol 13462 V5 VOA
Concentrator Ol J651460769 V5 VOA
GC/MS Hewelett Packard US00031343 V6 VOA
Auto sampler Ol B03745A407 V6 VOA
Concentrator Ol J651460769 V6 VOA
GC Hewelett Packard 3140A37463 V7 VOA
Auto sampler Tekmar/Dohrmann US01170015 V7 VOA
GC/MS Hewelett Packard CN10411124 Oct-10| Nov-10{NEW V10 VOA
Auto sampler Tekmar/Dohrmann US01157003 Oct-10| Nov-10[USED V10 VOA
Concentrator Tekmar/Dohrmann US02021003 Oct-10| Nov-10{NEW V10 VOA
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Weight Sets
Laboratory weightsfor daily calibration use:
1 WT1-Organic Prep Weight Set
2. WT2-Organic Prep 100g
3. WT3-Organic Prep 300g
4. WT4-Organic Prep 1kg
5. WT5-Inorganics Weight Set
6.  WT6-VOA Weight Set

7. WT7-Unit 3 Weight Set

NIST Class 1 Weight sets:
1. W-01 Denver Instrument set: Serial number 98-121303 Class 1

2. W-03 Troemner set; Serial number 7283 Class 1
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Spectrum Analytical, Inc. Rhode I sland Division
CONFIDENTIALITY, ETHICS, and DATA INTEGRITY AGREEMENT

APPENDIX B
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CONFIDENTIALITY, ETHICS, AND DATA INTEGRITY

The confidentiality, ethics, and data integrity agreement attached must be signed and dated by all new
personnel associated with the data generated by Spectrum Analytical, Inc. Rhode Island Division. All
said personnel will complete atraining course and understand the information stated in the agreement.
The course must include the ethical and legal responsibilities including the potential punishments and
penalties for improper, unethical, or illegal actions. In addition, personnel are instructed on the
importance of data confidentiality in both hard copy and digital forms. All personnel must fully
understand this information before signing the agreement. A separate form is used for subcontractors
and external auditors that request data for review.

Data Integrity training will be done on an annual basis. All employees are required to attend atraining
session or read a refresher document and sign off in hardcopy or through the digital SOP Database. All
hard copy documents are stored in the employee’ s personnel file located in the QA Department.

All upper management personnel are required to sign a Non-disclosure Agreement which covers

protecting confidentiality and proprietary rights. This Agreement is kept on file at the Spectrum
Analytical, Inc., main officesin Agawam, Massachusetts.
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SPECTRUM ANALYTICAL, INC.
FEATURING HANIBAL TECHNOLOGY
Rhode | dand Division

CONFIDENTIALITY, ETHICSAND DATA INTEGRITY AGREEMENT

l, (Name), state that | understand the standards of
confidentiality, ethics and dataintegrity required of me with regard to the duties | perform and
the data | report in connection with my employment at Spectrum Analytical, Inc. Rhode Island
Division.

| agree that in the performance of my duties at Spectrum Analytical, Inc. Rhode Island Division.
A. | shall not improperly use manual integrations to meet calibration or method QC criteria,
such as peak shaving or peak enhancement.

B. | shall not intentionally misrepresent the date or time of analysis by resetting computer
or instrument date/time.

C. | shall not falsify analytical results.

D. | shall not report analytical results without proper analysis documentation to support the
results; dry-labbing.

E. | shal not selectively exclude datato meet QC criteria, such as calibration points,
without technical or statistical justification.

F. 1 shall not misrepresent laboratory performance by presenting calibration data or QC
[imits within data reports that are not linked to the data set reported.

G. | shal not represent matrix interference as basis for exceeding acceptance criteriain
interference-free matrices, such as method blanks and Laboratory Control Standards
(LCS).

H. 1 shall not manipulate computer software for improper background subtraction or
chromatographic baseline manipulations.

I. 1 shal not alter analytical conditions such as EM voltage, GC temperature program, etc.
from standards analysis to sample analysis.

J. I shal not misrepresent QC samples such as adding surrogates after sample extraction,
omitting sample preparation steps, or over-spiking/under-spiking.

K. 1 shall not report analytical results from the analysis of one sample for those of another.
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L. I shall not intentionally represent another individual’s work as my own.

1. | agree to report immediately any accidental or intentional reporting of non-authentic data by
myself. Such report must be made to any member of Spectrum Analytical, Inc. Rhode Island
Division Management or the QA Director (Hanibal Tayeh, Yihai Ding, Edward Lawler, Cinde
Gomes, Sharyn Lawler) both orally and in writing.

IV. | agreeto report immediately any accidental or intentional reporting of non-authentic data by
other employees. Such report must be made to any member of Spectrum Analytical, Inc. Rhode
Island Division Management or the QA Director (Hanibal Tayeh, Yihai Ding, Edward Lawler,
Cinde Gomes, Sharyn Lawler) both orally and in writing.

V. Questions pertaining to confidentiality, ethics, and integrity may be posed to any of the above
individuals.

VI. | agreenot to divulge any pertinent confidential information including but not limited to data
and any other information about a project to outside sources without the prior consent from the
client.

| understand that failure to comply with the above confidentiality, ethics and data integrity agreement
can result in my immediate dismissal from Spectrum Analytical, Inc. Rhode Island Division.

(Sgnature) (Date)

(Print Name)
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Training Session Record

Please read, sign and follow the instruction (s) below.

Subject: Confidentiality, Ethicsand Integrity Training to include proper laboratory practices with an
under standing of examples and consequences for falsifying data or sharing confidential information.
Falsifying data can lead to written warning, termination, business closure, and/or civil or criminal
prosecution. It ismy responsibility to report to my supervisor (anonymousdly if | prefer) any actsthat
could lead to thefalsifying of data.

| agreethat | understand the procedurereferenced above and have attended a training session for its proper implementation.

Staff Member Name | Date Signature Staff Member Name | Date Signature
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SUBCONTRACTORS

CONFIDENTIALITY, ETHICSAND DATA INTEGRITY AGREEMENT

, (Name), authorized representative of

(Subcontractor) state that | understand the standards of
integrity required of me and the Subcontractor with regard to the duties performed and the data
reported in connection with the analysis/analyses contracted by Spectrum Analytical, Inc.
Rhode Island Division.

. Subcontractor agrees that in the performance of analysis for Spectrum Analytical, Inc. Rhode
Island Division:

A. Subcontractor shall not intentionally report data values or results that are not the actual
values measured or observed;

C. Subcontractor shall not modify data values unless the modification can be technically
justified through a measurable analytical process,

D. Subcontractor shall not intentionally report the dates and times of data analyses that are
not the true and actual dates and times of analyses; and

D. Subcontractor shall not intentionally represent another’ swork asits own.

1. Subcontractor agrees to report immediately any accidental or intentional reporting of non-
authentic data to Spectrum Analytical, Inc. Rhode Island Division.

IV.  Subcontractor agrees not to divulge any pertinent information including but not limited to data
and information about any Spectrum Analytical, Inc. Rhode Island Division projects to outside
sources without the prior consent from Spectrum or its clients.

| understand that failure to comply with the above ethics and data integrity agreement can result in
immediate termination of the subcontract relationship with Spectrum Analytical, Inc. Rhode Island
Division.

(Sgnature) (Date)

(Name)

(Title)
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Confidentiality Agreement for External Audits

During the course of the laboratory audit/assessment certain information may become available to the
auditor/assessor that is confidential.

All sample-related and project-related information at Spectrum Analytical, Inc. Rhode Island Division
is confidential between Spectrum Analytical, Inc. Rhode Island Division and its client.

Any information obtained during the course of this audit/assessment may be used for audit/assessment
purposes only.

No information obtained during the course of this audit/assessment may be disclosed by the
auditor/assessor to any outside party, regardless of affiliation with the auditor/assessor.

Auditor/Assessor (signature):

(Print name):

(Date):

Company/organization name:

QAF.0014
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YIHAI DING
L aboratory Director

Mr. Ding has experience in awide variety of analytical chemistry techniques, including GC,
GC/MS, HPLC and FTIR. His expertise includes the operation, calibration and maintenance of
sophisticated analytical instrumentation, and the efficient operation of state of the art
environmental service laboratories.

Mr. Ding’' s responsibilities as Laboratory Director at Spectrum Analytical, Inc. Featuring
Hanibal Technology Rhode Island Division, involves the daily coordination of all laboratory
sections to insure the production of high quality data meeting customer’ s technical and schedule
requirements. Hisdutiesin thisrole include overseeing department supervisors and analystsin
the daily calibration, maintenance and troubleshooting of analytical instruments, monitoring
schedules and holding times, analysis of samples, review of sample and QC data. Healsois
involved with the implementation of Standard Operating Procedures, documentation of
instrument and method QC criteria and devel opment of new methods and implementation of new
analytical technology.

Mr. Ding’s prior experience includes research into the mechanisms and kinetics of various
biochemical processes. A large portion of this research has required the analysis of reactants and
products using state-of-the-art chemical instrumentation. Mr. Ding has also taught chemistry and
biochemistry laboratory courses at the university level.

EDUCATION MIDDLE TENNESSEE STATE UNIVERSITY
Murfreesbro, Tennessee
- Chemistry, MS

JILIN UNIVERSITY
Changchun, China
- Biochemistry, BS
RELATED EXPERIENCE
2005-present Spectrum Analytical, Inc., Featuring Hanibal

Technology, Rhode Island Division (formerly Mitkem)
- Laboratory Director
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1998-2005

1994-1998

1993-1994
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STL LABORATORIES

Savannah, Georgia

- Supervisor of Semi-Volatile GC and GC/MS
-  GC/MS Analyst

-  GC/ECD Anayst

MITKEM CORPORATION

Warwick, Rhode Island

- GCMS Supervisor for both Volatile Organics
and Semi-Volatile Organics Laboratories

- GC/MS Anayst

MIDDLE TENNESSEE STATE UNIVERSITY
Murfreesboro, Tennessee

- Researcher

- Laboratory Instructor, chemistry and biochemistry

NATIONAL ENZYME ENGINEERING LAB
Changchun, China
- Researcher
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SHARYN B. LAWLER

Quality Assurance Director

Ms. Lawler has over twenty years of experience in the environmental laboratory industry.
She has experience in implementation, operation and management of QA systems
operating under USEPA, US Army Corps of Engineers and NELAC programs.

Ms. Lawler’s responsibilities as Quality Assurance Director include devel opment and
implementation of the Quality Assurance Plan and Standard Operating Procedures. Her
duties include interacting with federal and state regulatory officials in the acquisition and
maintenance of laboratory certifications. She is also responsible for managing Spectrum
Analytical, Inc. Rhode Island Division’s document control program. Ms. Lawler
performs both internal and external audits as well as overseeing the corrective action
system, training program and eval uating QC check samples.

Previoudy Ms. Lawler was a senior data reviewer, where she was responsible for final
QA/QC review of organic, metals and wet chemistry data. She insured final data met all
method and in-house QC criteria prior to release to the customer, and that any issues were
documented and described for inclusion in case narratives. A significant portion of this
work involved review of full CLP-format data deliverables packages, both for standard as
well as non-routine analyses. Prior to Spectrum Analytical Inc., Ms. Lawler worked for
two CLP laboratories where she held positions including senior data review specialist,
CLP Organics Task Manager and analyst in several |aboratory sections.

EDUCATION: UNIVERSITY OF MASSACHUSETTS
Ambherst, Massachusetts
Independent Conc., Coastal Plant Ecology, BS

RELATED EXPERIENCE:
1997-Present Spectrum Analytical Inc., Featuring Hanibal
Technology, RI Division (formerly Mitkem)

- QA Director
- Senior Data Reviewer
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1988-1997 NATIONAL ENVIRONMENTAL TESTING
Bedford, Massachusetts
- Senior Data Reviewer
- CLP Organic Task Manager

1983-1988 CAMBRIDGE ANALYTICAL ASSOCIATES
Boston, Massachusetts
- CLP Organic Task Manager
- Semivolatiles Analyst
- Preparation Laboratory Analyst
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EDWARD A. LAWLER

Business Development Coordinator /Sr. Project M anager

Mr. Lawler has over thirty years of experience in environmental |aboratory operations.
He has extensive experience in managing laboratory workflow and in establishing and
maintaining customer relationships. He also has considerable experience in awide range
of environmental chemical analyses, with a concentration in trace level volatile organics
analysis.

As Business Development Coordinator, Mr. Lawler is responsible for securing contracts
and BOA agreements with clients as well as pursuing new contracts and bids. He also
works closely with lab staff to ensure they are aware of specific data deliverable
reguirements for new projects.

As Senior Project Manager, Mr. Lawler manages certain significant analytical testing
programs, acting as principal technical liaison with the client. His extensive experiencein
laboratory data review allows him to ensure QA/QC criteria have been achieved, as well
as preparing project narratives detailing these findings to the client.

Mr. Lawler’s past responsibilities as Deputy Director for Quality Services included the
prioritization of all analytical chemistry testing at Spectrum Analytical, Inc. Rhode Island
Division. Thisincluded daily meetings with laboratory supervisors and managers to
insure al technical and schedule requirements were met.

Mr. Lawler’s previous experience includes various staff, management and senior
management positions at several environmental testing laboratories. Direct project
experience includes EPA CLP, Army MRD, Navy NEESA and NFESC, DOD
HAZWRAP and New York DEC ASP programs. Mr. Lawler has also provided expert
testimony at several Superfund trialsincluding pre-trial consulting and trial witness
services.

EDUCATION: UNIVERSITY OF MASSACHUSETTS
Amherst, M assachusetts
Environmental Sciences, BS 1977

RELATED EXPERIENCE:
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1989-1997

1983-1989

1978-1983

1978
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Spectrum Analytical Inc., Featuring Hanibal

Technology, Rhode Island Division (formerly Mitkem)

- Business Devel opment Coordinator

- Senior Project Manager

- Deputy Director for Quality Services
- Operations Manager

NATIONAL ENVIRONMENTAL TESTING,
CAMBRIDGE DIVISION

Bedford, Massachusetts

- Division Manager

- Proposal/Contract Manager

- Director of Project Management

CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Boston, Massachusetts
- Project Manager
- Volatile Organic Laboratory Manager

ENERGY RESOURCES COMPANY, INC. - ERCO
Cambridge, Massachusetts

- Volatile Organics (GC) Manager

- Analytical Chemist-Volatile Organics Lab

- Analytical Chemist-Organic Preparation Lab

LAPUCK LABORATORIES, INC.
Watertown, Massachusetts

- Analytical Chemist-Wet Chemistry & Metals
- Microbiologist
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SCOTT P. HUNTLEY

I'T Manager

Mr. Huntley has over twenty years experience in the environmental testing field.
He has considerable experience in computer sciences and had been involved,
throughout his career, in the setup and implementation of several Laboratory
Information Management Systems (LIMS) and automated data reduction systems.
Mr. Huntley’ s responsibilities include the set-up and validation of automated data
transfer, reduction, storage, evaluation and reporting programs within Spectrum
Analytical, Inc. RI Division'sLIMS. Healso isresponsible for set-up of the
electronic data delivery capabilities as well as the control charting capabilities of
this system.

Previously Mr. Huntley has held several supervisory positionsin environmental
laboratories focusing on CLP and other DOD analytical programs. He has awide
range of experience in routine and state of the art analytical programs and
methods. Mr. Huntley is experienced in the use of automated data transfer and
reduction systems and laboratory automation techniques.

EDUCATION: RHODE ISLAND COLLEGE
Providence, Rhode Island
Chemistry, BS
Computer Science, BS

RELATED EXPERIENCE:

1999-Present Spectrum Analytical, Inc., Featuring
Hanibal Technology, RI Division
(formerly Mitkem)
MIS Senior Systems Analyst

1996-1999 MITKEM CORPORATION
Warwick, RI
- Senior Chemist
- Organic Lab Manager

1991-1996 EA LABORATORIES
Sparks, MD
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1989-1991

1986-1989
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- Supervisor of Organic Chemists

CEIMIC CORPORATION
Narragansett, Rl
- Night shift supervisor

RI ANALYTICAL LABORATORIES
Providence, RI
- GC Chamist
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CatherineL. M osher

Organics (SVOA/VOA) Department M anager

Ms. Mosher has experience in awide variety of anaytical chemistry techniques,
including GC/FID and GC/MS. Her expertise includes the operation, calibration and
maintenance of sophisticated, computer controlled instrumentation. Her expertise aso
includes analyses and QA review of forensics extended alkylated PAH and Biomarker
analyses.

Ms. Mosher is employed as the Organics Department Manager in Spectrum Analytical
Inc. Rhode Island Division, and oversees both the Volatile and Semivolatile departments.
Ms. Mosher’ s responsibilities involve the coordination of organics analyses using
GC/MS and GC instrumentation following both US EPA CLP and SW846 protocols.
Her dutiesin this role include supervising analysts in the daily calibration, maintenance
and troubleshooting of analytical instruments, monitoring schedules and holding times,
analysis of samples, review of sample and QC data. Sheisinvolved with the
implementation of Standard Operating Procedures, documentation of instrument and
method QC criteria and development of new methods and implementation of new
analytical technology. Ms. Mosher a so insures the production of organic datais
coordinated with other laboratory sections.

EDUCATION Community College of Rhode Island
Warwick, Rhode Island
Certificate of Chemical Technology - 1991

RELATED EXPERIENCE

02/2007-Present Spectrum Analytical Inc., Featuring
Hanibal Technology, Rhode I land
Division (formerly Mitkem)
- Manager, SVOA Department
- Senior Scientist, SVOA Laboratory

05/2005 — 12/2006 AlphaWoodsHole L aboratories
Raynham, MA
- Development of Volatile Air Laboratory
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03/1997 — 05/2005

04/1996 — 03/1997

09/1991 — 04/1996

01/1989 — 09/1991

10/1987 — 09/1988
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- Supervisor for Organics analyses
including GC/MS VOA and SVOA,
ECD’sand FIDs

- Forensic Team Leader

Woods Hole Group Laboratories
Raynham, MA

- Forensic Team Leader

- GC/MS Group Leader

Inchcape Testing

New Bedford and Raynham, MA
- Semivolatile analyst

- Voldtile analyst

Energy and Environmental Engineering Inc.
Somerville, MA

- Semivolatile GC/M S Supervisor

- GC-Pesticide/PCB analyst

New England Testing Laboratory

North Providence, RI

- Senior Chemical Technician - including
Organic, Inorganic, Metals, and
Microbiology analyses

Rhode Island Analytical Laboratory

Warwick, RI
- Chemica Technician
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HUIYAN HEATHER ZHAO-ANDERSON
I nor ganics Department M anager

Ms. Zhao-Anderson is employed as the Manager in Spectrum Analytical Inc. Rhode
Island Division’s Inorganics Department. Ms. Zhao-Anderson’ s responsibilities involve
the coordination of metals and wet chemistry analyses using ICP/MS, ICP/AES and a
variety of other instrumentation following both US EPA CLP and SW846 protocols. Her
dutiesin thisrole include supervising analysts in the daily calibration, maintenance and
troubleshooting of analytical instruments, monitoring schedules and holding times,
analysis of samples, review of sample and QC data. Sheisinvolved with the
implementation of Standard Operating Procedures, documentation of instrument and
method QC criteria and development of new methods and implementation of new
analytical technology. Ms. Zhao-Anderson also insures the production of inorganics
organic data is coordinated with other laboratory sections. Prior to managing the
inorganic department, Ms Zhao-Anderson was the department manager of our volatile
organics laboratory for severa years.

EDUCATION Yale University
New Haven, CT
School of Forestry and
Environmental Study, M'S 2005

Peking University

Beijing, China
Environmental Science and Economics
BS 2002

RELATED EXPERIENCE

09/2005 -Present Spectrum Analytical Inc., Featuring

Hanibal Technology, Rhode I sland
Division (formerly Mitkem)

- Manager, Inorganic Department

- Manager, VOA Department

- GC/MS Chemist, VOA Laboratory
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DAWNE SMART

Data Reviewer, Project Manager, Data Reporting Super visor

Ms. Smart’ s responsibilities as project manager involve the management of Spectrum
Analytical Inc. Rhode Island Division’s EPA Contract Laboratory Program (CLP)
analytical services contract for ISM. Thisincludes the daily oversight of incoming
samples, maintenance of chain of custody documentation and communication records and
resolution of any discrepancies or other issuesinvolving CLP ISM sample assignments.
Her responsibilities also include ongoing communication with EPA, sampler and CSC
personnel, as well as monitoring data delivery schedules, writing project narratives and
finalizing case communication.

Ms. Smart also is currently supervising the Data Reporting staff. She oversees the staff
that generates data packages for al inorganic and organic fractions for different levels of
report packages that will then go to datareview personnel. Additionally, she and her
staff are responsible for final report generation when all fractions of a project are
completed, including bookmarking, pagination, final package posting to the website and
hard copy report mailing if applicable.

Ms Smart also reviews sample and QC data, and completed CLP data packages for both
organic and inorganic programs. Ms. Smart has extensive experience in Data Review as
well as Quality Assurance. A significant portion of her previous employment included
management of the Data Review department as well as the on-site QA Speciaist for a
major specialized laboratory.

EDUCATION COMMUNITY COLLEGE of RHODE
ISLAND
Warwick, Rhode Island
Certificate of Chemica Technology - 1991
Associate in Applied Science - 1997

RELATED EXPERIENCE

2007-Present Spectrum Analytical Inc., Featuring
Hanibal Technology, Rhode I sland
Division (formerly Mitkem)
- Data Reporting Supervisor
- ISM Contract manager
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1999 — 2007

1996 — 1999

1995 — 1996

1988 — 1995

1987 — 1988
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-Manager, Metals Department
-Supervisor, Inorganic Department

ALPHA WOODSHOLE
LABORATORIES

Raynham, M assachusetts

-QA Specidist

-Manager, Data Review Department

ANALYTICAL BALANCE COMPANY
Middleboro, Massachusetts
- Department Head, Metals Analysis

FOXBORO COMPANY
West Bridgewater, Massachusetts
- Chemist

NEW ENGLAND TESTING
LABORATORY

North Providence, RI

- Senior Laboratory Technician
- Laboratory Technician

RHODE ISLAND ANALYTICAL
LABORATORIES

Warwick, RI

- Metals Preparation Technician

- Laboratory Assistant
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AGNESR. HUNTLEY

Project Manager

Ms. Huntley has gained extensive and diversified experience in environmental |aboratories using
U.S. EPA CLP and SW846 methodologies, as well as participating in US Navy and Army
analytical services programs.

Ms. Huntley’ s responsibilities involve the management of Spectrum Analytical Inc. Rhode
Island Division’s EPA Contract Laboratory Program (CLP) analytical services contracts. This
includes the daily oversight of incoming samples, maintenance of chain of custody
documentation and communication records and resolution of any discrepancies or other issues
involving CLP sample assignments. Her responsibilities al so include ongoing communication
with EPA, sampler and CSC personnel, as well as monitoring data delivery schedules, writing
project narratives and finalizing case communication. Ms. Huntley has managed four contracts
with the EPA, which included one Organics Low Concentration (OLC), two Organics
Low/Medium Concentration (OLM) and one Inorganics Low/Medium Concentration (ILM)
analytical services contracts. At present Ms. Huntley manages the Organics Multi-Media, Multi-
Concentration (SOM01.2) Analytical Services Contract.

Previously, Ms. Huntley held the position of QA/QC Manager where her responsibilities
included the development and implementation of Standard Operating Procedures, documentation
of instrument and method performance using Method Detection Limit studies, and routine
review of final laboratory data reports, review of analyst training and performance data and
management of the corrective action system. Her duties aso included interaction with federal
and state regulatory officials in the acquisition and maintenance of laboratory certifications.

Prior experience includes management of the daily operations of the Organic Preparation
Laboratory. Dutiesin this position included monitoring sample backlog, holding times, process
work flow, and delivery due dates. Ms. Huntley also developed and implemented new test
methods, trained laboratory staff, performed instrument maintenance and reviewed sample and
QC data. Prior to joining Spectrum Analytical Inc. Ms. Huntley worked as an analytical chemist
at NET Cambridge Division performing analyses under awide variety of programs including
Army COE, Navy NEESA, DOE HAZWRAP and EPA CLP.

EDUCATION SIMMONS COLLEGE
Boston, Massachusetts
- Chemistry, BS
- Mathematics, BS
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RELATED EXPERIENCE

1997-Present

1997-2008

1995-1997

1992-1995
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Spectrum Analytical, Inc., Featuring Hanibal

Technology, Rhode Island Division (formerly Mitkem)

- Project Manager, SOM Contract manager
- Supervisor, Sample Receiving Department

MITKEM CORPORATION

Warwick, Rhode Island

- CLP Project Manager

- QA/QC Manager

- Manager, Sample Preparation Laboratory

NATIONAL ENVIRONMENTAL TESTING
Bedford, Massachusetts
- Chemist, Organic Preparation

SIMMONS COLLEGE CHEMISTRY DEPT.

Boston, Massachusetts
- Teaching Assistant, Chemistry Department
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ATTACHMENT 3

ASTM D6282-98(2005) Standard Guide for Direct Push Soil Sampling for
Environmental Site Characterizations



INTERNATIONAL

Standard Guide for

ﬂ[IIM’) Designation: D 6282 — 98 (Reapproved 2005)
gy

Direct Push Soil Sampling for Environmental Site

Characterizations?

This standard is issued under the fixed designation D 6282; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapprova. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This guide addresses direct push soil samplers, which
also may be driven into the ground from the surface or through
prebored holes. The samplers can be continuous or discrete
interval units. Samplers are advanced by a combination of
static push, or impacts from hammers, or vibratory methods, or
a combination thereof, to the depth of interest. The guide does
not cover open chambered samplers operated by hand such as
augers, agricultural samplers operated at shallow depths, or
side wall samplers. This guide does not address single sam-
pling events in the immediate base of the drill hole using rotary
drilling equipment with incremental drill hole excavation.
Other sampling standards, such as Test Methods D 1586 and
D 1587 and Practice D 3550 apply to rotary drilling activities.
This guide does not address advancement of sampler barrel
systems with methods that employ cuttings removal as the
sampler is advanced. Other drilling and sampling methods may
apply for samples needed for engineering and construction
applications.

1.2 Guidance on preservation and transport of samples, as
given in Guide D 4220, may or may not apply. Samples for
chemical analysis often must be subsampled and preserved for
chemical analysis using special techniques. Practice D 3694
provides information on some of the special techniques re-
quired. Additional information on environmental sample pres-
ervation and transportation is available in other references (1,
2).2 Samples for classification may be preserved using proce-
dures similar to ClassA. In most cases, adirect push sampleis
considered as Class B in Practice D 4220 but is protected,
representative, and suitable for chemical analysis. The samples
taken with this practice do not usually produce Class C and D
(with exception of thin wall samples of standard size) samples
for testing for engineering properties, such as shear strength
and compressibility. Guide D 4700 has some information on
mechanical soil sampling devices similar to direct push tech-

 Thisguide is under the jurisdiction of ASTM Committee D18 on Soil and Rock
and is the direct responsibility of Subcommittee D18.21 on Ground Water and
Vadose Zone Investigation.

Current edition approved Jan. 1, 2005. Published February 2005. Originaly
approved in 1998. Last previous edition approved in 1998 as D 6282—98.

2 The boldface numbers in parentheses refer to the list of references at the end of
this standard.

niques, however, it does not address most direct push sampling
methods. If sampling is for chemical evaluation in the Vadose
Zone, consult Guide D 4700 for any specia considerations.

1.3 Field methods described in this guide, include the use of
discreet and continuous sampling tools, split and solid barrel
samplers and thin walled tubes with or without fixed piston
style apparatus.

1.4 Insertion methods described include static push, impact,
percussion, other vibratory/sonic driving, and combinations of
these methods using direct push equipment adapted to drilling
rigs, cone penetrometer units, and specially designed
percussion/direct push combination machines. Hammers pro-
viding the force for insertion include drop style, hydraulically
activated, air activated and mechanical lift devices.

1.5 Direct push soil sampling is limited to soils and uncon-
solidated materials that can be penetrated with the available
equipment. The ability to penetrate strata is based on hammer
energy, carrying vehicle weight, compactness of soil, and
consistency of soil. Penetration may be limited or damage to
samplers and conveying devices can occur in certain subsur-
face conditions, some of which are discussed in 5.5. Successful
sample recovery also may be limited by the ability to retrieve
tools from the borehole. Sufficient retract force must be
available when attempting difficult or deep investigations.

1.6 This guide does not address the installation of any
temporary or permanent soil, ground water, vapor monitoring,
or remediation devices.

1.7 The practicing of direct push techniques may be con-
trolled by local regulations governing subsurface penetration.
Certification, or licensing requirements, or both, may need to
be considered in establishing criteria for field activities.

1.8 The values stated in Sl units are to be regarded as
standard: however, dimensions used in the drilling industry are
given in inch-pound units by convention. Inch-pound units are
used where necessary in this guide.

1.9 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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1.10 This guide offers an organized collection of informa-
tion or a series of options and does not recommend a specific
course of action. This document cannot replace education or
experience and should be used in conjunction with professional
judgment. Not all aspects of this guide may be applicablein all
circumstances. This ASTM standard is not intended to repre-
sent or replace the standard of care by which the adequacy of
a given professional service must be judged, nor should this
document be applied without consideration of a projects's
many unique aspects. The word “ Standard” in the title of this
document means only that the document has been approved
through the ASTM consensus process.

2. Referenced Documents

2.1 ASTM Sandards: 3

D 653 Terminology Relating to Soil, Rock and Contained
Fluids

D 1586 Test Method for Penetration Test and Split-Barrel
Sampling of Soils

D 1587 Practice for Thin-Wall Tube Sampling of Soils

D 2488 Practice for Description and Identification of Soils
(Visual-Manual Method)

D 3550 Practice for Ring-Lined Barrel Sampling of Soils

D 3694 Practices for Preparation of Sample Containers and
for Preservation of Organic Constituents

D 4220 Practices for Preserving and Transporting Soil
Samples

D 4700 Guide for Soil Sampling from the Vadose Zone

D 5088 Practice for Decontamination of Field Equipment
Used at Nonradioactive Waste Sites

D 5092 Practice for Design and Installation of Ground
Water Monitoring Wells in Acquifers

D 5299 Guide for Decommisioning of Ground Water Wells,
Vadose Zone Monitoring Devices, Boreholes, and Other
Devices for Environmental Activities

D 5434 Guide for Field Logging of Subsurface Explora-
tions of Soil and Rock

D 6001 Guide for Direct-Push Water Sampling for Geoen-
vironmental Investigations

3. Terminology

3.1 Definitions—General definitions for terminology used
in this guide are in accordance with Terminology D 653.
Definitions for terms related to direct push water sampling for
geoenvironmental investigations are in accordance with Guide
D 6001.

3.1.1 assembly length, n—length of sampler body and riser
pipes.

3.1.2 borehole, n—a hole of circular cross-section made in
soil or rock.

3.1.3 casing, n—pipe furnished in sections with either
threaded connections or bevelled edges to be field-welded,
which is installed temporarily or permanently to counteract

® For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Sandards volume information, refer to the standard’s Document Summary page on
the ASTM website.

caving, to advance the borehole, or to isolate the interval being
monitored, or combination thereof.

3.1.4 caving/dloughing, n—the inflow of unconsolidated
material into an unsupported borehole that occurs when the
borehole walls lose their cohesive strength.

3.1.5 decontamination, n—the process of removing unde-
sirable physical or chemical constituents, or both, from equip-
ment to reduce the potential for cross-contamination.

3.1.6 direct push sampling, n—sampling devices that are
advanced into the soil to be sampled without drilling or
borehole excavation.

3.1.7 extension rod, n—hollow steel rod, threaded, in vari-
ous lengths, used to advance and remove samplers and other
devices during direct pushing boring. Also known as drive rod.
In some applications, small diameter solid extension rods are
used through hollow drive rods to activate closed samples at
depth.

3.1.8 incremental drilling and sampling, n—insertion
method where rotary drilling and sampling events are alter-
nated for incremental sampling. Incremental drilling often is
needed to penetrate harder or deeper formations.

3.1.9 percussion driving, n—insertion method where rapid
hammer impacts are performed to advance the sampling
device. The percussion normally is accompanied with the
application of a static down-force.

3.1.10 push depth, n—the depth below a ground surface
datum to which the lower end, or tip, of the direct-push
sampling device is inserted.

3.1.11 sampleinterval, n—defined zone within a subsurface
strata from which a sample is gathered.

3.1.12 sample recovery, n—the length of material recovered
divided by the length of sampler advancement and stated as a
percentage.

3.1.13 soil core, n—cylindrical shaped specimen of sedi-
ments or other unconsolidated accumulations of solid particles
produced by the physical and chemical disintegration of rocks
and which may or may not contain organic matter recovered
from a soil sampler.

3.2 Definitions of Terms Specific to This Sandard:

3.2.1 closed barrel sampler, n—a sampling device with a
piston or other secured device that is held to block the
movement of material into the barrel until the blocking device
is removed or released. Liners are required in closed barrel
samplers. Also may be referred to as a protected type sampler.

3.2.2 impact heads/drive heads, n—pieces or assemblies
that fit to top of the above ground portion of the direct push tool
assembly to receive the impact of the hammering device and
transfer the impact energy to sampler extensions.

3.2.3 open barrel sampler, n—sampling barrel with open
end alowing material to enter at any time or depth. Also may
be referred to as an unprotected type sampler.

3.2.4 piston lock, n—device to lock the sampler piston in
place to prevent any entry of a foreign substance into the
sampler chamber prior to sampling.

3.25 single tube system, n—a system whereby single
extension/drive rods with samplers attached are advanced into
the subsurface strata to collect a soil sample.
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3.2.6 solid barrel sampler, n—a soil sampling device con-
sisting of a continuous or segmented tube with awall thickness
sufficient to withstand the forces necessary to penetrate the
strata desired and gather a sample. A cutting shoe and a
connecting head are attached to the barrel.

3.2.7 split barrel sampler, n—a soil sampling device con-
sisting of the two half circle tubes manufactured to matching
alignment, held together on one end by a shoe and on the other
by a connecting head.

3.2.8 two tube systems, n—a system whereby inner and
outer tubes are advanced simultaneously into the subsurface
strata to collect a soil sample. The outer tube is used for
borehol e stahilization. The inner tube for sampler recovery and
insertion.

4. Summary of Guide

4.1 Direct push soil sampling consists of advancing a
sampling device into subsurface soils by applying static
pressure, by applying impacts, or by applying vibration, or any
combination thereof, to the above ground portion of the
sampler extensions until the sampler has been advanced to the
desired sampling depth. The sampler is recovered from the
borehole and the sample removed from the sampler. The
sampler is cleaned and the procedure repeated for the next
desired sampling interval. Sampling can be continuous for full
depth borehole logging or incremental for specific interval
sampling. Samplers used can be protected type for controlled
specimen gathering or unprotected for general soil specimen
collection.

5. Significance and Use

5.1 Direct push methods of soil sampling are used for
geologic investigations, soil chemical composition studies, and
water quality investigations. Examples of a few types of
investigations in which direct push sampling may be used
include site assessments, underground storage tank investiga-
tions, and hazardous waste site investigations. Continuous
sampling is used to provide a lithological detail of the
subsurface strata and to gather samples for classification and
index or for chemica testing. These investigations frequently
are required in the characterization of hazardous waste sites.
Samples, gathered by direct push methods, provide specimens
necessary to determine the chemical composition of soils, and
in most circumstances, contained pore fluids (3).

5.2 Direct push methods can provide accurate information
on the characteristics of the soils encountered and of the
chemical composition if provisions are made to ensure that
discrete samples are collected, that sample recovery is maxi-
mized, and that clean decontaminated tools are used in the
sample gathering procedure. For purposes of this guide, “ soil”
shall be defined in accordance with Terminology D 653. Using
sealed or protected sampling tools, cased boreholes, and proper
advancement techniques can assure good representative
samples. Direct push boreholes may be considered as a
supplementary part of the overall site investigation or may be
used for the full site investigation if site conditions permit. As
such, they should be directed by the same procedura review
and quality assurance standards that apply to other types of

subsurface borings. A general knowledge of subsurface condi-
tions at the site is beneficial.

5.3 Soil strata profiling to shallow depths may be accom-
plished over large areas in less time than with conventional
drilling methods because of the rapid sample gathering poten-
tial of the direct push method. More site time is available for
actual productive investigation as the time required for ancil-
lary activities, such as decontamination, rig setup, tool han-
dling, borehole backfill, and site clean-up is reduced over
conventional drilling techniques. Direct push soil sampling has
benefits of smaller size tooling, smaller diameter boreholes,
and minimal investigative derived waste.

5.4 The direct push soil sampling method may be used as a
site characterization tool for subsurface investigation and for
remedial investigation and corrective action. The initial direct
push investigation program can provide good soil stratigraphic
information depending on the soil density and particle size,
determine ground water depth, and provide samples for field
screening and for formal laboratory analysis to determine the
chemical composition of soil and contained pore fluids. Use of
this method, results in minimum site disturbance and no
cuttings are generated.

5.5 This guide may not be the correct method for investi-
gations in all cases. As with al drilling methods, subsurface
conditions affect the performance of the sample gathering
equipment and methods used. Direct push methods are not
effective for solid rock and are marginally effective in partialy
weathered rock or very dense soils. These methods can be
utilized to determine the rock surface depth. The presence or
absence of ground water can affect the performance of the
sampling tools. Compact gravelly tills containing boulders and
cobbles, stiff clay, compacted gravel, and cemented soil may
cause refusal to penetration. Certain cohesive soils, depending
on their water content, can create friction on the sampling tools
which can exceed the static delivery force, or the impact energy
applied, or both, resulting in penetration refusal. Some or al of
these conditions may complicate removal of the sampling tools
from the borehole as well. Sufficient retract force should be
available to ensure tool recovery. Aswith all borehole advance-
ment methods, precautions must be taken to prevent cross
contamination of aquifers through migration of contaminants
up or down the borehole. Regardiess of the tool size, the
moving of drilling and sampling tools through contaminated
strata carries risks. Minimization of this risk should be a
controlling factor in selecting sampling methods and drilling
procedures. The user should take into account the possible
chemical reaction between the sample and the sampling tool
itself, sample liners, or other items that may come into contact
with the sample (3, 4).

5.6 In some cases this guide may combine water sampling,
or vapor sampling, or both, with soil sampling in the same
investigation. Guides D 6001 and D 4700 can provide addi-
tional information on procedures to be used in such combined
efforts.

6. Criteria for Selection

6.1 Important criteria to consider when selecting sampling
tools include the following:
6.1.1 Size of sample.
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6.1.2 Sample quality (Class A,B,C,D) for physical testing.
Refer to Practice D 4220.

6.1.3 Sample handling requirements, such as containers,
preservation requirements.

6.1.4 Soil conditions anticipated.

6.1.5 Ground water depth anticipated.

6.1.6 Boring depth required.

6.1.7 Chemical composition of soil and contained pore
fluids.

6.1.8 Probability of cross contamination.

6.1.9 Avalilable funds.

6.1.10 Estimated cost.

6.1.11 Time constraints.

6.1.12 History of tool performance under anticipated con-
ditions (consult experienced users and manufacturers).

6.2 Important criteriato consider when selecting direct push
equipment include the following:

6.2.1 Site accessibility.

6.2.2 Site visihility.

6.2.3 Soil conditions anticipated.

6.2.4 Boring depth required.

6.2.5 Borehole sealing requirements.

6.2.6 Equipment performance history.

6.2.7 Personnel requirements.

6.2.8 Decontamination requirements.

6.2.9 Equipment grouting capability.

6.2.10 Loca regulatory requirements.

7. Apparatus

7.1 General—A direct push soil sampling system consists
of asample collection tool, hollow extension rods for advance-
ment, retrieval, and transmission of energy to the sampler, and
an energy source to force sampler penetration. Auxiliary tools
are required to handle, assemble and disassemble, clean, and
repair the sample collection tools and impact surfaces. Neces-
sary expendable supplies are sample containers, sample con-
tainer caps, sample liners, sample retainers, appropriate lubri-
cants, and persona safety gear.

7.2 Direct Push Tool Systems:

7.2.1 Two Tube System—An outer casing and an inner
extension rod with a sampler attached (see Fig. 1) are advanced
simultaneously into the soil for the length capacity of the
sampler. The sampler is removed from the borehole and a new
sampler barrel or plug bit is inserted for each increment of
depth. Two-tube sampling systems also may incorporate
sample gathering chambers that are fitted into the outer casing
shoe. These sample barrels are designed to create a minimum
of sample disturbance while gathering high quality specimens
(see Fig. 2). Samplers are held in the proper position by
different methods, such as extension rods, pneumatic or me-
chanical packers, spring activated latches, or other devices (see
Figs. 1 and 2). Locking devices must be strong enough to hold
the sampler while penetrating the sample strata. The outer
casing supports the borehole wall. Sample retrieval is expe-
dited by the cased hole and continuous sampling is simplified.
Continuous sampling may be a benefit to lithological logging.
A cased borehole can be sedled from the bottom up as the
casing is extracted (see Section 10). A cased hole may reduce
the risk of contamination migration down the borehole and

sample cross contamination. The two-tube system is more
susceptible to soil friction because of its larger diameter and
may require larger direct push energy than single-tube systems.
An oversized drive shoe is sometimes used to reduce friction
and buckling but may increase the risk of contamination
migration down the borehole.

7.2.2 Single Tube System—The single tube system (see Fig.
3), uses a hollow extension/drive rod to advance and retrieve
the sampler. The sampler is attached to the bottom of the
extension/drive rod. A drive cap is added to the top of the
extension/drive rod and the sampler is pushed into the soil.
Extension/drive rods generally are smaller in diameter than the
sampler. The single tube system minimizes effort for discrete
interval sampling under many subsurface conditions. Tool
connection time per interval is reduced. Time of removal and
reinsertion of samplers into the borehole is affected by soil
conditions. Repeated movement of the sampler through con-
taminated subsurface strata may increase the risk of contami-
nation migration down the borehole. Bottom up borehole
sealing may require re-entry in soil formations that collapse
(see Section 10).

7.3 Samplers:

7.3.1 Split Barrel Samplers—Split barrel samplers (see Fig.
4) are available for use with direct push drilling methods and
are available in various sizes up to 3.0 in. (76.2-mm) inside
diameter. The inside tolerance should allow for use of liners.
Split barrel sampler shoes used in two tube systems must be of
sufficient diameter to prevent the intrusion of soil between the
outer diameter of the shoe and the inside wall of the outer tube.
Split barrel shoes should be replaced when the leading edge is
damaged. Damaged shoes can negatively affect sample recov-
ery. Samplers can be used with or without ball check value
fitted split barrel heads. The ball check prevents uphole fluids
from flowing down through the sample. Where soil sampling
will be performed below the water table, the split barrel head,
equipped with a ball check, should be used. The open split
barrel is best used with the two tube system because the outer
casing protects the borehole against cave-in or sloughing, or in
soils in which the borehole wall will not collapse. Split barrel
sedling systems are available. Split barrel sections can be
joined to create a sampler with a nominal sample length
capacity of 48 in. (1.22 m). It is understood that samplers with
usable lengths beyond 24 in. (0.61 m) are used to advantage in
certain soil types; however, the added weight of the soil sample
in the chamber and the added friction within the sampler may
prevent loose soils from entering the sampler, affecting sample
recovery and representativeness. Split barrel samplers can be
fitted with a basket to improve recovery in cohesionless soils.
Retainers are available in many styles and materials. Retainers
should allow the passage of softer soils. Stiff retainers can
reduce specimen recovery in soft soils.

7.3.2 Solid Barrel Samplers:

7.3.2.1 Open Solid Barrel Samplers—Open solid barrel (see
Fig. 5) samplers are used with al types of direct push sampling
systems. Solid barrels can have inside diameters ranging up to
3in. (76.2 mm). Barrel lengths range from 6 in. (152.4 mm) to
5 ft (1.53 m). Solid barrel samplers may be one piece or
segmented. Sample liners should be used to facilitate removal
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of the sample from the solid barrel. Without the use of liners,
samples are extruded mechanically. Liner lengths should fit
sampler barrel lengths. Solid barrel samplers are generaly
assembled with aremovable cutting shoe and a drive head (see
Fig. 6). The head provides abacking to hold the liner stationary
while the sampler is advanced and serves as a connector to the
extension/drive rods. The shoe is manufactured to hold the
liner stationary during the soil collection procedure. The liner
should be dightly larger than the inner diameter of the cutting
shoe. It may be slipped over the cutting shoe (see Fig. 6) or
nested inside of the cutting shoe (see Fig. 7). The shoe is

FIG. 1 Split Spoon Sampling, Two Tube System

manufactured to cut the sample to a dlightly undersized
diameter allowing it to pass into the sample liner with a
minimum of side friction to reduce sample disturbance. The
amount of specimen contact with the inside of the shoe should
be held to the minimum distance possible to aid in achieving
the maximum amount of recovery.

7.3.3 Closed Barrel Sampler—Closed barrel samplers (see
Figs. 2 and 3, Figs. 5-8) are devices, which remain sealed shut
until an action is taken to open the sample receiving chamber.
These samplers are used most often for single events (discrete
point sampling) where a sealed sampler is required to avoid
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FIG. 2 Sealed Sample Barrel, Single Tube System

Cross contamination or in circumstances where borehole wall
stability cannot be assured. The shoe sealing device generally
is a point designed to allow the continuous flow of soil around
and past the sampler until such time as it is removed or
released. The piston point can be fitted with seals, such as“O”
rings at top and bottom to hold fluid out until sampling the
desired interval. The piston rod extends through the sample
retaining liner and must be released or removed for the soil to
enter (see Fig. 3, Fig. 5, Fig. 7). The piston can be removed
manually before sampling or be displaced by the soil entering
the sampler chamber. Using the displacement method can
result in reduced recovery if sampled soils do not have
sufficient strength to displace the piston. Pistons are locked in
place by several methods, such as a spring loaded latch. The
latch holds several balls (see Fig. 2, Fig. 7, Fig. 8) into agroove
in the latch coupling. When the latch is released by lifting up
on the latch stem, the balls slip back into the latch chamber

allowing the piston to be removed. Another method uses a
locking screw. A reversethread pin (Fig. 3, Fig. 6) is positioned
in the sampler head to prevent the piston from being displaced
by the soil when advancing the sampler. At the sampling
interval, small diameter extension rods are inserted through the
sampler extension/drive rods and rotated clockwise to unscrew
the locking pin. A third method uses an inflated packer. An
inflated packer (see Fig. 9) is attached to the top of the sampler
barrel. The sample barrel is lowered into position in the drive
casing and the packer inflated. The packer is deflated to release
and the sample barrel is recovered after being advanced the
sampling interval.

7.3.4 Thin Wall Tube—A 1.0-in. (25.4-mm) diameter thin
wall tube (see Fig. 10) is available for use with direct push
equipment and is manufactured according to Practice D 1587.
Thin wall tubes can be effective when used with dual tube
direct push systems as the borehole must be kept clear of
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(a) Driving the sealed sampler.
(c) Collecting a sample

disturbed sail prior to gathering a sample. Thin wall tubes may
be effective in cohesive soils with single tube systems when the
borehole can be kept clear of disturbed soil. Thin wall tubes
must have an outside diameter that will allow passage through
the outer casing. The thin wall tube can be operated in
accordance with Practice D 1587, or it can be advanced using
the percussion hammer of the direct push equipment. The
primary use of the thin wall tube is to gather relatively
undisturbed samplesin cohesive soils. Sealing of thin wall tube
ends should be completed in accordance with Practice D 4220.
Fixed piston apparatus (see Fig. 10) also is available for use
with thin walled tubes. The fixed piston action allows the
sampling of very soft formations, which may not be retained in
conventional samplers. In certain soil formations, the thin wall
tube provides the best method to collect an undisturbed sample.

(b) Removing the stop-pin.
(d) Recovering sample in liner.

7.3.5 Sampler Extension/Drive Rods—Sampler extension/
drive rods are lengths of rod or tube generally constructed of
steel to withstand the pushing or percussion forces applied.
Extension drive rods are available in various lengths. Rod
lengths should be mated with casing and sampling equipment
used. Thread types and classes vary between equipment
manufacturers. Rod joints can be sedled to prevent fluid
intrusion with “O” rings. Teflon™ washers or Teflon™ tape.
Because of the percussive effort, joint seals should be checked
for each sampling effort. Extension/drive rods should have
sufficient inside diameter to accommodate the equipment
necessary to perform the desired action.

7.3.6 Sampler Liners—Sampler liners are used to collect
and store samples for shipment to laboratories, for field index
testing of samples and for removing samples from solid barrel
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type samplers. Liners are available in plastics, Teflon®, brass,
and stainless steel. Other materials can be used as testing needs
dictate. Liners are available in lengths from 6 in. (152.4 mm)
to 5.0 ft (1.53 m). Liner material selection often is based on the
chemical composition of liner/soil to minimize sample reaction
with liner. Most liner use is short term as samples are
subsampled and preserved immediately on site. A general rule
for liner selection is stainless steel for organic compounds and
plastic for metals. Teflon™ may be required for mixed wastes
and for long time storage. Liners should be sealed in accor-
dance with Practice D 4220 when samples are collected for

physical testing. Other appropriate procedures must be used
when samples are collected for environmental analysis (see
Practices D 3694) (1, 2). Liners generaly are split in the field
for subsampling. Individually split liners are available in some
sizesfor field use. The liner should have adlightly larger inside
diameter than the soil specimen to reduce soil friction and
enhance recovery. When a slightly oversized liner is used, the
potential for air space exists around the sample. Certain
chemical samples may be affected by the enclosed air. Liners
having less tolerance may be required and a shortened sampled
interval used to reduce friction in the liner. Metal liners can be
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FIG. 5 (A) Open and (B) Closed Piston Sampler Assembly, Single Tube System

reused after proper cleaning and decontamination. Plastic
liners should be disposed of properly after use.

7.3.7 Sample Containers—Sample containers should be
prescribed according to the anticipated use of the sample
specimen. Samples taken for chemical testing may require
decontaminated containers with specific preservatives. Practice
D 3694 provides information on some of the special containers
and preservation techniques required (1, 2). These containers
generaly will be decontaminated to specific criteria. Samples
for geotechnical testing require certain minimum volumes and
specific handling techniques. Practice D 4220 offers guidance
for sample handling of samples submitted for physical testing.

7.4 Direct Push Power Sources—Soil probing percussion
driving systems, penetrometer drive systems, and rotary drill-
ing equipment may be used to drive casings and direct push
soil sampling devices. The equipment should be capable of
applying sufficient static force, or dynamic force, or both, to
advance the sampler to the required depth to gather the desired
sample. The system must have adequate retraction force to
remove the sampler and extension/drive rods once the selected
strata has been penetrated. Rotation of the drill string can be
added during insertion, as well as during retraction if the drive
system can impart rotation.
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7.4.1 Retraction Force—The retraction force can be applied
by direct mechanical pull back using the hydraulic system of
the power source; line pull methods using mechanical or
hydraulic powered winches, or cathead and rope windlass type
devices. Winches used with direct push technology should
have a minimum of 2000 Ib (907 kg) top layer rating capacity
and a line speed of 400 ft (121.96 m)/min to provide effective
tool handling. Direct push sampling tools can be retracted by
back pounding using weights similar to those of standard

10

penetration testing practices. Backpounding to recover samples
can affect recovery and cause disturbances to the sample. Other
forms of extraction, such as jacking, that do not cause undue
disturbance to the sample, are preferable.

7.4.2 Percussion Devices—Percussion devices for use with
direct push methods are hydraulically-operated hammers, air-
operated hammers, and mechanically-operated hammers.
Hydraulically-operated hammers should have sufficient energy
to be effective in moving the samplers through the subsurface
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strata. The maximum energy application is dependent on the
tools used. Hammer energy that exceeds tool tolerance will
result in tool damage or loss and will not achieve the goal of
collecting high quality samples. Air-operated hammers should
be capable of delivering sufficient energy, as well. Hammer
systems utilizing hydraulic oil or air should be operated in the
range specified by the manufacturer. Manually-operated ham-
mers can be used to advance direct push tools. These hammers
can be operated mechanically or manually using cathead and
rope. These systems generally involve using 140 Ib, standard
penetration (see Test Method D 1586) hammers, which can

11

FIG. 7 Closed Solid Barrel Sampler, Single Tube System

work well for direct push sampling. In operation, these
hammers tend to be slower than hydraulic hammers and can
cause tool damage if direct push tools are not designed to take
the heavy blows associated with these hammers. The
hydraulic- and air-operated hammers strike up to 2000 blows/
min. In addition to the energy transferred, the rapid hammer
action sets up avibratory effect, which also aidsin penetration.
This vibratory effect, along with the percussive effort, may
disturb some soil samples.

7.4.3 Satic Push Systems—Cone penetrometer systems are
an example of static push systems. They impart energy to the
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sampler and extension rods by using hydraulic rams to apply
pressure. The pressure applied is limited to the reactive weight
of the drive vehicle. Retraction of the sampler and extension
rods is by static pull from the hydraulic rams.

7.4.4 Mibratory/Sonic Systems—These systems utilize a vi-
bratory device, which is attached to the top of the sampler
extension rods. Reactive pressure and vibratory action are
applied to the sampler extensions moving the sampler into the
formation. In certain formations, sample recovery and forma
tion penetration is expedited; however, al formations do not
react the same to vibratory penetration methods.

12

7.4.4.1 Sonic or Resonance Drilling Systems—These are
high powered vibratory systems that can be effective in
advancing large diameter single or dual tube systems. They
generally have depth capabilities beyond the smaller direct
push systems.

7.4.5 Rotary Drilling Equipment—Direct push systems are
readily adaptable to rotary drill units. The drill units offer a
ready hydraulic system to operate percussion hammers, as well
as reactive weight for static push. Because most drills are
equipped with leveling jacks, better weight application is
achieved. Vertical pushing isimproved because of the ability to
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level the machine. Tool handling is facilitated by high speed
winches common to drilling rigs, extended masts for long tool
pulls, and longer feed stroke length. Drill units with direct push
adaptations also offer drilling techniques should obstacles be
encountered while using direct push technology. Large drill
units may have reactive weights that can exceed the tool
capacity, thereby resulting in damaged tools.

13

8. Conditioning

8.1 Decontamination—Sampling equipment that will con-
tact the soil to be sampled should be cleaned and decontami-
nated before and after the sampling event. Extension rods
should be cleaned prior to each boring to avoid the transfer of
contaminants and to ease the connecting of joints. Thread
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maintenance is necessary to ensure long service life of the
tools. Sample liners should be kept in a seded or clean
environment prior to use. Reusable liners should be decontami-
nated between each use. All ancillary tools used in the
sampling process should be cleaned thoroughly, and if con-
taminants are encountered, decontaminated before leaving the
site. It should not be assumed that new tools are clean. They
should be cleaned and decontaminated before use. Decontami-
nation should be performed following procedures outlined in
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FIG. 10 Thin Wall Tube Sampler, Two Tube System

Practice D 5088 along with any site safety plans, sampling
protocols, or regulatory requirements.

8.2 Tool Selection—Prior to dispatch to the project site an
inventory of the necessary sampling tools should be made.
Sample liners, containers, sampling tools, and ancillary equip-
ment should be checked to ensure its proper operation for the
work program prescribed. Sampling is expedited by having
two or more samplers on site. Since samples can be recovered
quite fast, a supply of samplers will alow a boring to be
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completed so other functions can be performed while samples
are being processed. A backup tool system adaptable to and
within the capabilities of the power source should be available
should the original planned method prove unworkable. Mate-
rialsfor proper sealing of boreholes should always be available
at the site (5-7).

9. Procedure

9.1 While procedures for direct push soil sampling with two
common direct push methods are outlined here, other systems
may be available. As long as the basic principles of practice
relating to sampler construction and use are followed, other
systems may be acceptable.

9.2 General Set-Up—Select the boring location and check
for underground and overhead utilities and other site obstruc-
tions. Establish a reference point on the site for datum
measurements, and set the direct push unit over the boring
location. Stabilize and level the unit, raise the drill mast or
frame into the drilling position, and attach the hammer assem-
bly to the drill head if not permanently attached. Attach the
anvil assembly in the prescribed manner, dide the direct push
unit into position over the borehole, save a portion of the
diding distance for alignment during tool advancement, and
ready the tools for insertion.

9.2.1 Tool Preparation—Inspect the direct push tools before
using, and clean and decontaminate as necessary. Inspect drive
shoes for damaged cutting edges, dents, or thread failures as
these conditions can cause loss of sample recovery and slow
the advancement rate. Where permissible, lubricate rod joints
with appropriate safe products, and check impact surfaces for
cracks or other damage that could result in failure during
operations. Assemble samples and install where required,
install sample retainers where needed, and install and secure
sampler pistons to ensure proper operation where needed.

9.2.2 Sample Processing—Sample processing should fol-
low a standard procedure to ensure quality control procedures
are completed. View samplein the original sampling device, if
possible. Open the sampling device with care to keep distur-
bance to a minimum. When using liners or thin wall tubes,
protect ends to prevent samples from falling out or being
disturbed by movement within the liner. Measure recovery
accurately, containerize as specified in the work plan or
applicable ASTM procedures, and label recovered samples
with sufficient information for proper identification. When
collecting samples for volatile chemical anaysis, sample
specimens must be contained and preserved as soon as possible
to prevent loss of these components. Follow work plan
instructions or other appropriate documents (see Practice
D 3694) when processing samples collected for chemica
analysis.

9.3 Two Tube System:

9.3.1 Split Barrel Sampling (see Fig. 1)—Assemble the
outer casing with the drive shoe on the bottom, attach the drive
head to the top of the outer casing, and attach the sampler to the
extension rods. Connect the drive head to the top of the
sampler extension rods, and insert the sampler assembly into
the outer casing. The sampler cutting shoe should contact the
soil ahead of the outer casing to prevent unnecessary sample
disturbance. The split spoon cutting shoe should extend a
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minimum of 0.25 in. (6.25 mm) ahead of the outer casing.
Greater extensions may improve recovery in soft formations.
Mark the outer casing to designate the required drive length,
position the outer casing and sampler assembly under the drill
head, and move the drill head downward to bring pressure on
the tool string. If soil conditions alow, advance the sampler/
casing assembly into the soil at a steady rate slow enough to
alow the soil to be cut by the shoe and move up inside the
sample barrel. If advancement is too rapid, it can result in loss
of recovery because of soil friction in the shoe. Occasional
hammer action during the push may help recovery by agitating
the sample surface. If soil conditions prevent smooth static
push advancement, activate the hammer to advance the sam-
pler. Apply acontinuous pressure while hammering to expedite
soil penetration. The pressure required is controlled by subsur-
face conditions. Applications of excessive down pressure may
result in the direct push unit being shifted off the borehole
causing misalignment with possible tool damage. Stop the
hammer at completion of advancement of the measured sam-
pling barrel length. Release the pressure and move the drill
head off the drive head. Attach a pulling device to the extension
rods or position the hammer bail and retrieve the sampler from
the borehole. At the surface remove the sampler from the
extension rods and process. Soil classification is accomplished
easily using split barrel samplers as the specimen is available
readily for viewing, physical inspection and subsampling when
the barrel is opened. Clean, decontaminate, and reassembl e the
sampler. Reattach the sampler to the extension rod, add the
necessary extension rod and outer casing to reach the next
sampling interval, and sound the borehole for free water before
each sampleinterval. If water is present, it may be necessary to
change sampling tools. Unequal pressure inside the casing may
result in blow-in of material disturbing the soil immediately
below the casing. Lower the sampler to its proper position, add
the drive heads, and repeat the procedure. If it is desired that
the pass through certain strata without sampling, install an
extension rod point in lieu of the sampler. When the sampling
interval is reached, remove the point and install the sampler.
Advance the sampler as described. Upon completion of the
borehole, remove the outer casing after instrumentation has
been set or as the boreholeis sealed as described in Section 10
(6).

9.3.2 Two Tube System—Other Samplers:

9.3.2.1 Thin Wall Tubes—Thin wall tubes (see Fig. 10) can
be used with the dual tube system. Attach the tube to the tube
head using removable screws. Attach the tube assembly to the
extension rods and position at the base of the outer casing shoe
protruding a minimum of 0.25 in. (6.25 mm) to contact the soil
ahead of the outer casing. Advance the tube, with or without
the outer casing, at a steady rate similar to the requirements of
Practice D 1587. At completion of the advancement interval,
let the tube remain stationary for 1 min. Rotate the tube slowly
two revolutions to shear off the sample. Remove the tube from
the borehole, measure recovery, and classify soil. The thin wall
tube can be field extruded for on-site analysis or sealed in
accordance with Practice D 4220 and sent to the laboratory for
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processing. Samples for environmental testing generaly re-
quire the subsampling and preservation of samples in con-
trolled containers. Soil samples generally are removed from the
sampling device for storage and shipping. Thin wall tubes
should be cleaned and decontaminated before and after use.
9.3.2.2 Thin Wall Tube Piston Sampler (see Fig. 11)—
Check the fixed piston sampling equipment for proper opera-
tion of the cone clamping assembly and the condition of the
sealing “O” rings. Slide the thin wall tube over the piston, and
attach it to the tube head. Position the piston at the sharpened

end of the thin wall tube just above the sample relief bend.
Attach the sampler assembly to the extension rods, and lower
the sampler into position through the outer casing. Install the
actuator rods through the extension rod, and attach to the
actuator rod in the sampler assembly. Attach a holding ring to
the top of the actuator rod string, and hook the winch cable or
other hook to the holding ring to hold the actuator rods in a
fixed position. Attach the pushing fork to the drill head/probe
hammer, and slowly apply downward pressure to the extension
rods advancing the thin wall tube over the fixed piston into the
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soil for the sample increment. Rest sampler 1 min to allow
sample to conform to tube. Rotate tube one revolution to shear
off sample. Remove sampler assembly from borehole and
process sample (6).

9.3.2.3 Open Solid Barrel Samplers—Use solid barrel sam-
plers in advance of the outer casing where the soil conditions
could cause swelling of split barrel samplers, or where friction
against the outer casing precludes its advancement and sam-
pling must still be accomplished. The solid, single, or seg-
mented barrel sampler requires the use of liners for removal of
the sample. The sampler must be cleaned and decontaminated
before use. Use of the sampler follows the procedure described
in9.3.1.

9.4 Sngle Tube System:

9.4.1 Open <olid Barrel Sampler (see Figs. 5 and 6)—
Attached the required liner to the cutting shoe by insertion into
the machined receptacle area or by sliding over the machined
tube. Insert the liner and shoe into the solid barrel, and attach
the shoe (6, 8-11). Attach the sampler head to the sampler
barrel providing a backing plate for the liner. Attach the
sampler assembly to the drive rod and the drive head to the
drive rod. Position the assembly under the hammer anvil and
advanced as described in 9.3.1. At completion of the sampling
increment, remove the sampler from the borehole. Remove the
filled sample liner from the barrel by unscrewing the shoe, cap
the liner for laboratory testing or spit open for field processing,
and advance the borehole by repeating the procedure. Because
the solid barrel cannot be opened for cleaning, it may require
more effort for cleaning and decontamination. The open solid
barrel sampler is used in soil formations that have sufficient
wall strength to maintain a borehole wall without sloughing or
cave-in. In soil formations not affording such structure, other
sampling methods may be required or the opening sealed. To
enhance recovery in some soil strata, it may be necessary to
vary the length of the sampling increment. Shorter increments
generally improve recovery because of lower sample friction
and compression inside the sampler chamber. Sample recovery
can be enhanced in some formations by intermittent use of the
percussion hammer (6, 8, 10, 11).

9.4.2 Closed Solid Barred Sampler (see Figs. 5-7, Fig.
11)—Insert or attach the sample liner to the shoe, and insert the
assembly into the solid barrel sampler. Install sample retaining
basket if desired. Attach the latch coupling or sampler head to
the sampler barrel, and attach the piston assembly with point
and* O” rings if free water is present, to the latching mecha-
nism or holder. Insert the piston or packer into the liner to its
proper position so the point leads the sampler shoe. Set latch,
charge packer, or install locking pin, and attach assembled
sampler to drive rod. Add drive head and position under the
hammer anvil. Apply down pressure, hammer if needed, to
penetrate soil strata above the sampling zone. When the
sampling zone is reached, insert the piston latch release and
recovery tool, removing the piston, or insert the locking pin
removal/extension rods through the drive rods, turn counter-
clockwise, and remove the piston locking pin so the piston can
float on top of the sample, or release any other piston holding
device. Direct push or activate the hammer to advance the
sampler the desired increment. Retrieve the sampler from the
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borehole by withdrawing the extension/drive rods. Remove the
shoe, and withdraw the sample liner with sample for process-
ing. Clean and decontaminate the sampler, reload as described,
and repeat the procedure. Extreme stress is applied to the
piston when driving through dense soils. If the piston releases
prematurely, the sample will not be recovered from the correct
interval, and a resample attempt must be made. The piston
sampler can be used as a re-entry grouting tool for sealing
boreholes on completion if it is equipped with a removable
piston (5, 6, 7, 10, 11).

9.4.3 Sandard Split Barrel Sampler—Attach the split spoon
to an extension rod or drill rod. Using a mechanica or
hydraulic hammer drive the sampler into the soil the desired
increment, as long as that increment does not exceed the
sampler chamber length. Remove the sampler from the bore-
hole, disassemble, and process sample. Standard split barrel
samplers can be used, as long as borehole wall integrity can be
maintained and the additional friction can be overcome. If
caving or sloughing occurs, the sampler tip should be sealed or
other sampling tools used (9).

9.5 Quality Control:

9.5.1 Quality Control—Quality control measures are neces-
sary to ensure that sample integrity is maintained and that
project data quality objectives are accomplished. By following
good engineering principles and applying common sense,
reliable site characterizations can be accomplished.

9.5.2 Water Checks—Water seeping into the direct push
casing or connecting rods from contaminated zones may
influence testing results. Periodically check for ground water
before inserting samplersinto borehole or into outer casingsin
the two tube system. If water is encountered, it may be
necessary to switch to the sealed piston type samplers to
protect sample integrity. Sealed piston type samples may not
aways be water tight. Sealing of rod or casing joints can
prevent ground water from entering through the joints.

9.5.3 Datum Points—Establishment of a good datum refer-
ence is essential to providing reliable sample interval depths
and elevators. Select datum reference points that are suffi-
ciently protected from the work effort, and that can be located
for future reference. Field measurements should be to 0.1 ft
(3.05 mm). Measure extension rods as the bore advances to
locate sample depth. Mark rods before driving each sample
interval to determine accurate measurement of sample recovery
and to accurately log borehole depth.

9.5.4 Sample Recovery—Sample recovery should be moni-
tored closely and results documented. Poor recovery could
indicate a change in sampling method is needed, that improper
sampling practices are being conducted, or that sampling tools
are incorrect. Sample recovery involves both volume and
condition. Poor sample recovery should cause an immediate
review of the sampling program.

9.5.5 Decontamination—Follow established decontamina-
tion procedures. Taking shortcuts may result in erroneous or
suspect data.

10. Completion and Sealing

10.1 Completion—For boreholes receiving permanent
monitoring devices, completion should be in accordance with
Practice D 5092, site work plan, or regulatory requirements.
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10.2 Borehole Sealing—Seal direct push boreholes to mini-
mize preferential pathways for containment migration. Addi-
tional information and guidance on borehole sealing can be
found in Guide D 6001 and in Guide D 5299. State or local
regulations may control both the method and the materials for
borehole sealing. Regulations generally direct bottom up bore-
hole sedling as it is the surest and most permanent method for
complete sealing. High pressure grouting is available for use
with direct push technology for bottom up borehole sealing.

10.2.1 Sealing by Surry, Two Tube System—Sound the
borehole for free water. If water exists in the casing, place the
extension rods, open-ended, to the bottom of the outer casing,
asatremie. Mix the slurry to standard specifications prescribed
by regulation or work plan. Pump slurry through the extension/
drive rod until it appears at the surface of the outer casing.
Remove the extension rods. If no free water exists in the
borehole, the slurry can be placed by gravity. Top off the outer
casing as it is removed from the borehole.

10.2.1.1 Surry Mixes—Slurry mixes used for slurry grout-
ing of direct push boreholes generally are of lower viscosity
because of the small diameter tremie pipes required. Usable
mixesare 6 to 8 gal (22.7 to 30.28 L) of water/94-1b (42.64-kg)
bag of cement with 5 Ib (2.27 kg) of bentonite or 24 to 36 ga
(90.84 to 136.28 L) of water to 50 Ib (22.68 kg) of bentonite.

10.2.2 Sealing by Gravity—Two Tube System—M easure the
cased hole to ensure it is open to depth. Slowly add bentonite
chips or granular bentonite to fill the casing approximately 2 ft.
Withdraw the casing 2 ft and recheck depth. Hydrate the
bentonite by adding water. Repeat this procedure as the outer
casing is withdrawn. The bentonite must be below the bottom
of the casing during hydration. Wetness inside the rods may
affect the flow of granular bentonite to the bottom of the
casing. Fill the top foot of the borehole with material that isthe
same as exists in that zone.

10.2.3 Borehole Sealing Sngle Tube System:

10.2.3.1 Gravity Sealing from Surface—If the soil strata
penetrated has sufficient wall strength to maintain an open
hole, then it may be possible to add sealing materials from the
surface. Dry bentonite chips or granular bentonite can be
placed by gravity. The borehole volume should be determined
and the borehole sounded every 10 ft (3 m) to ensure bridging
has not occurred. The bentonite should be hydrated by adding
approximately 1 pt (0.57 L) of water for each 5 ft of filled
borehole. Seal the surface with native material.
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10.2.3.2 Wet Grout Mix Tremie Sealing—Tremie sealing
methods can be used with single tube systems when borehole
wall strength is sufficient to maintain an open hole or when
extension rods with an expendable point are used to reenter the
borehole. The grout pipe should be inserted immediately after
the direct push tools are withdrawn or through the annulus of
the extension rods that have been reinserted down the borehole
for grouting. Care must be taken to not plug the end of the
grout pipe. Side discharge grout pipes also can be used to
prevent plugging.

10.2.4 Re-Entry Grouting—If the borehole walls are not
stable, the borehole can be re-entered by static pushing
grouting tools, such as an expendable point attached to the
extension/drive rods to the bottom of the origina borehole.
Pump a slurry through the rods as they are withdrawn. High
pressure grouting equipment may be beneficial in pumping
standard slurry mixes through small diameter gravity pipes.
Care must be taken to ensure the original borehole is being
sealed.

11. Record Keeping

11.1 Field Report—The field report may consist of boring
log or areport of the sampling event and a description of the
sample. Soil samples can be classified in accordance with
Practice D 2488 or other methods as required for the investi-
gation (12). Prepare the log in accordance with standards set in
Guide D 5434 listing the parameters required for the field
investigation program. List all contaminants identified, instru-
ment readings taken, and comments on sampler advancement.
Record any special field tests performed and sample processing
procedures beyond those normally used in the defined inves-
tigation. Record borehole sealing procedures, materials used,
and mix formulas on the boring log. Survey or otherwise locate
the boring site to provide a permanent record of its replace-
ment.

11.2 Backfilling Record—Record the method of sealing,
materials used, and volume of materials placed in each
borehole. This information can be added to the field boring log
or recorded on a separate abandonment form.

12. Keywords

12.1 decontamination; direct push; ground water; sealing;
soil sampling
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INTERNATIONAL

Standard Practice for
Using Hollow-Stem Augers for Geotechnical Exploration and
Soil Sampling *

This standard is issued under the fixed designation D 6151; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope 2. Referenced Documents

1.1 This practice covers how to obtain soil samples using 2.1 ASTM Standards:
hollow-stem sampling systems and use of hollow-stem auger D 420 Guide to Site Characterization for Engineering, De-
drilling methods for geotechnical exploration. This practice  sign, and Construction Purposes
addresses how to obtain soil samples suitable for engineering D 653 Terminology Relating to Soil, Rock, and Contained
properties testing. Fluids®

1.2 In most geotechnical explorations, hollow-stem auger D 2488 Practice for Description and Identification of Soils
drilling is combined with other sampling methods. Split barrel (Visual-Manual Procedur?)
penetration tests (Test Method D 1586) are often performed to D 5434 Guide for Field Logging of Subsurface Explora-
provide estimates of engineering properties of soils. Thin-wall  tions of Soil and Rock
tube (Practice D 1587) and ring-lined barrel samples (Practice 2.2 Standards for Sampling of Soil and Rock:
D 3550) are also frequently taken. This practice discusses hole D 1452 Practice for Soil Investigation and Sampling by
preparation for these sampling events. For information on the  Auger Borings
sampling process, consult the related standards. Other in situD 1586 Test Method for Penetration Test and Split-Barrel
tests, such as the vane shear Test Method D 2573, can be Sampling of Soild
performed below the base of the boring by access through the D 1587 Practice for Thin-Walled Tube Geotechnical Sam-
drill string. pling of Soils’

1.3 This practice does not include considerations for geoen- D 2113 Practice for Diamond Core Drilling for Site Inves-
vironmental site characterizations and installation of monitor-  tigation®
ing wells which are addressed in Guide D 5784. D 3550 Practice for Ring-Lined Barrel Sampling of Sdils

1.4 This practice may not reflect all aspects of operations. It D 4220 Practice for Preserving and Transporting Soil
offers guidance on current practice but does not recommend a Sample$
specific course of action. It should not be used as the sole D 4700 Guide for Soil Sampling from the Vadose Zdne
criterion or basis of comparison, and does not replace or relieve D 5079 Practices for Preserving and Transporting Rock
professional judgment. Core Samples

1.5 Hollow-stem auger drilling for geotechnical exploration 2.3 In situ Testing:
often involves safety planning, administration, and documen- D 2573 Test Method for Field Vane Shear Test in Cohesive
tation. This standard does not purport to specifically address  Soils®
exploration and site safety. It is the responsibility of the user of D 3441 Test Method for Deep, Quasi Static, Cone and
this standard to establish appropriate safety and health prac-  Friction-Cone Penetration Tests of Soil
tices and determine the applicability of regulatory limitations D 4719 Test Method for Pressuremeter Testing in Soils
prior to its use.Performance of the test usually involves use of 2.4 Instrument Installation and Monitoring:
a drill rig, therefore, safety requirements as outlined in appli- D 4428 Test Methods for Crosshole Seismic Testing
cable safety standards, for example OSHA (Occupational D 4750 Test Method for Determining Subsurface Liquid
Health and Safety Administration) regulations, DCDMA safety Levels in a Borehole or Monitoring Well (Observation
manual (1) drilling safety manuals, and other applicable state  Well)®
and local regulations must be observed. D 5092 Practice for Design and Installation of Ground

Water Monitoring Wells in Aquifierd

L o R 4 . 2.5 Dirilling Methods:

Rack and s the drect responaibilty of Subcommitee D16.02 on Sampiing and D 5784 Guide for the Use of Hollow-Stem Augers for

Related Field Testing for Soil Investigations.
Current edition approved August 10, 1997, Published December 1997.
2 The boldface numbers in parentheses refer to the references at the end of this————————
practice. 2 Annual Book of ASTM Standardgl 04.08.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



A8y D 6151 - 97 (2003)

Geoenvironmental Exploration and the Installation of
Subsurface Water-Quality Monitoring Deviées

D 5876 Guide for the Use of Direct Rotary Wireline Casing
Advancement Drilling Methods for Geoenvironmental
Exploration and the Installation of Subsurface Water-
Quality Monitoring Device$

3. Terminology

3.1 Definitions: Terminology used within this practice is in
accordance with Terminology D 653 with the addition of the
following (see Figs. 1-5 for typical system components):

3.1.1 auger cutter head—the terminal section of the lead

auger equipped with a hollow cutting head for cutting soil. The

cutter head is connected to the lead auger. The cutter head

equipped with abrasion-resistant cutting devices, normally

with carbide surfaces. The cutter can be teeth (usually square

conical), or blades (rectangular or spade design). Cutter head
designs may utilize one style cutter or a combination of cutters.

3.1.2 bit clearance ratio—a ratio, expressed as a percentag

of the difference between the inside diameter of the sampling

4 Annual Book of ASTM Standardéggl 04.09.
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tube and the inside diameter of the cutting bit divided by the
inside diameter of the sampling tube.

3.1.3 blow-in—(Practice D 5092)—the inflow of groundwa-
ter and unconsolidated material into the borehole or casing
caused by differential hydraulic heads; that is, caused by the
presence of a greater hydraulic head outside the borehole/
casing than inside. Also known asanding inor soil heave.

3.1.4 clean out depth-the depth to which the end of the
drill string (bit or core barrel cutting end) has reached after an
interval of drilling. The clean out depth (or drilled depth as it
is referred to after cleaning out of any sloughed material or
cuttings in the bottom of the drill hole) is normally recorded to
the nearest 0.1 ft. (0.03 m).

3.1.5 continuous sampling devicessampling systems
which continuously sample as the drilling progresses. Hollow-
stem sampling systems are often referred to as continuous
samplers because they can be operated in that mode. Hollow-
stem sampling systems are double-tube augers where barrel-
type samplers fit within the lead auger of the hollow auger
column. The double-tube auger operates as a soil coring system
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FIG. 3 Example of Wireline Sampling System 5

in certain subsurface conditions where the sampler barrel fillknowledge of the total length of the drill string, and by
with material as the augers advance. The barrel can be removedbtracting the string length above a ground surface datum.
and replaced during pauses in drilling for continuous coring. 3.1.9 fluid injection devices—pumps, fittings, hose and pipe
3.1.6 double-tube augeran auger equipped with an inner components, or drill rig attachments that may be used to inject
barrel for soil sampling (soil coring). If equipped with an inner a fluid within a hollow auger column during drilling.
barrel and liner, the auger system can be described as a3.1.10 HSA—Hollow stem auger(s). See 3.1.11.
triple-tube auger. 3.1.11 hollow stem auge+a cylindrical hollow tube with a
3.1.7 drill hole—a cylindrical hole advanced into the sub- continuous helical fluting/fighting on the outside, which acts as
surface by mechanical means. Also known as borehole aa screw conveyor to lift cuttings produced by an auger drill
boring. head or cutter head bit to the surface.
3.1.8 drill string—the complete drilling assembly under  3.1.12in-hole-hammer—a drop hammer for driving a soil
rotation including augers, core barrel or pilot bit, drill rods, andsampling device. The in-hole hammer is designed to run
connector subassemblies. Drilling depth is determined bylown-hole within the HSA column. It is usually operated with
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FIG. 4 Spindle Adaptor Assembly

a free-fall wireline hoist capable of lifting and dropping the 3.1.14 intermittent sampling devicesbarrel-type samplers

hammer weight to drive the sampler below the HSA columnthat may be rotated, driven, or pushed below the auger head at

and retrieve the hammer and sampler to the surface. See°Fig. & designated depth prior to advancement of the auger column
3.1.13/in situ testing devicessensors or probes, used for (see 2.2).

obtaining test data for estimation of engin(_aering properties, 3 1 15ead auger assembly—the first hollow stem auger to

, %e advanced into the subsurface. The end of the lead auger

hgllow aduger <I:tolumn ?Ssemblyé at a destlgnfattﬁd depth o ssembly is equipped with a cutter head for cutting. The lead

3mv|$?§§e ngu aneously with advancement ot the auger COauger may also contain a pilot bit assembly or sample barrel
assembly housed within the hollow portion of the auger. If a
wireline system is used, the lead auger assembly will have an

® Foremost Mobile, Mobile Driling Company Inc., 3807 Madison Avenue, adapter housing on top of the first auger containing a latching
Indianapolis, IN.
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FIG. 5 Example of Drive Case Sampling Through HSA

device for locking the pilot bit assembly or sampling corebarrel. Seeblow-in. Sanding in can occur from hydrostatic
barrel into the lead auger assembly. imbalance or by suction forces caused by removal of the pilot
3.1.16 lead distance—the mechanically adjusted length orit or sampling barrel.
distance that the inner core barrel cutting shoe is set to extend 3.1.23 slough—the disturbed material left in the bottom of
beyond the lead auger assembly cutting head. the borehole, usually from falling off the side of the borehole,
3.1.17 overshot—a latching mechanism located at the enar falling out of the sampler, or off of the auger.
of the hoisting line (wireline). It is specially designed to latch  3.1.24 soil coring, hollow-stem—The drilling process of
onto or release the pilot bit or core barrel assemblies. It servassing a double-tube HSA system to intermittently or continu-
as a lifting device for removing the pilot bit or sampler ously sample the subsurface material (soil).
assembly. 3.1.25 wireline drilling, hollow-stem—a rotary drilling pro-
3.1.18 O-ring—a rubber ring for preventing leakage be- cess using a lead auger which holds a pilot bit or sampling
tween joining metal connections, such as hollow-stem augdvarrel delivered and removed by wireline hoisting. Latching
sections. assemblies are used to lock or unlock the pilot bit or sampler
3.1.19 percent recovery—percentage which indicates thebarrel. The pilot bit or core barrel is raised or lowered on a
success of sample retrieval, calculated by dividing the length ofvireline cable with an overshot latching device.
sample recovered by the length of sampler advancement. o
3.1.20 pilot bit assembly-an assembly designed to attach 4- Significance and Use
to a drill rod or lock into the lead auger assembly for drilling 4.1 Hollow-stem augers are frequently used for geotechni-
without sampling. The pilot bit can have various configurationscal exploration. Often, hollow-stem augers are used with other
(drag bit, roller cone, tooth bit, or combination of designs) tosampling systems, such as split barrel penetration resistance

aid in more efficient or rapid hole advancement. testing, Test Method D 1586, or thin-wall tube sampling,
3.1.21 recovery length—the length of sample actually re-Practice D 1587 (see 2.5). Hollow-stem augers may be used to
trieved during the sampling operation. advance a drill hole without sampling using a pilot bit

3.1.22 sanding in—a condition that occurs when sand or siltassembly, or they may be equipped with a sampling system for
enters the auger after removal of the pilot bit or samplingobtaining soil cores. In some subsurface conditions that contain
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FIG. 6 In-Hole-Hammer and Conventional Drive Hammer °

cohesive soils, the drillhole can be successfully advancedrilling and sampling method can be a satisfactory means for
without the use of a pilot bit assembly. Intermittent drilling collecting samples of shallow unconsolidated subsurface ma-
(advancing of the HSA column with or without a pilot bit) and terials (2). Additional guidance on use can be found in R&fs.
sampling can be performed depending on the intervals to b8, 4, 5, 6.

sampled, or continuous sampling can be performed. During 4.2 Soil sampling with a double-tube hollow-stem sampling
pauses in the drilling and sampling process, in situ testing osystem provides a method for obtaining continuous or inter-
other soil sampling methods can be performed through thenittent samples of soils for accurate logging of subsurface
hollow auger column below the lead auger assembly. Ammaterials to support geotechnical testing and exploration. A
completion of the boring to the depth of interest, the hole maywide variety of soils from clays to sands can be sampled. The
be abandoned or testing or monitoring devices can be installedampling systems can be particularly effective in dry soft to
Hollow-stem auger drilling allows for drilling and casing the stiff clayey or silty deposits but also can work well under
hole simultaneously, thereby eliminating hole caving problemsaturated conditions. Saturated cohesionless soils such as clean
and contamination of soil samples (2). The hollow-stem augesands may flow and cave during drilling (see Note 1). In many
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cases, the HSA soil core sampling system can produce vetyottom of the HSA column. Highly saturated sands or liquefi-
little disturbance to the sample and can provide samples faable material may be drawn into the HSA by vacuum created
laboratory tests for measurement of selected engineering propen the sampler barrel or pilot bit assembly is initially pulled
erties. Large-diameter soil cores, if taken carefully, can providdack through the cutter head of the lead auger assembly from
Class C and D samples as described in Practice D 4220. Thke bottom of the borehole.

HSA systems can also provide disturbed samples of unsatur- 4.7 Consideration should be given to proper decontamina-
ated sands and gravels with some structure preserved. Full 5¢fbn and cleaning of drilling equipment, hollow-stem augers,
(1.5-m) long cores usually cannot be obtained in unsaturategamplers, and soil coring components.

sands due to increasing side wall friction between the dry sands

and inside surface of the sample core barrel. Sample length &f Apparatus

2 to 2.5 ft. (0.60 to 0.75 m) is generally the limit of amount of . .
sample that can be recovered in unsaturated sands before theB'1 F.'g‘ 1 |I.|ustrfcltes the components of a h.ollow—stem auger
friction between the sampler and the sand becomes too hi ped with a pllo_t bit for hole adv_ancement using a center-inner
and causes blocking or plugging of the sampler. Shorter larg od _system. Flgs. 2 a.”d 3 |Ilystrate hollow-stem augers
diameter core runs of 2.5 ft with the 5-ft sample batrrel systemeqUIpped for soil sampling in either a rod-type or wireline

or with a 2.5-ft sample barrel system, have generally proven t ystem. Hollow-stem auger systems consist of rota_lting_outer
result in the best samples ' ollow-stem augers and a cutter head assembly, with either a

center pilot bit or a nonrotating inner sample barrel with a
Note 1—Research on thin-wall piston sampling in clean sands indi-smooth cutting shoe.

cates that in general it is impossible to obtain truly undisturbed samples of 5.2 Hollow-stem Augers—Each auger section of the hollow-
saturated clean sands. These soils can dilate or collapse upon insertion of "

a sampling tube. The hollow-stem auger double-tube system can on em auger assembly consists of a cylindrical steel tube with

obtain partitially disturbed samples of sands below the water table. ~ continuous helical steel flights rigidly attached to the outer
surface of the tube (see Fig. 1). Each hollow auger section has

4.3 Hollow-stem auger drilling is considered a shallowa coupling at each end for attaching additional auger sections
drilling method with maximum depth of drilling of 200 to 300 ping 9 9
at the top end to make up the articulated hollow-stem auger

I:ta(Ga?:iEO oi?hg]élr(ijlﬁrﬁ) er;dllrjlig n?gntoarr?g?su%r;ir?;gle?:(c))\;lvgi/trigtr:g((:)tF olumn. The bottom of the lead auger has a coupling attach-
pacity of g equip . ent for the cutter head. Typical hollow-stem auger inside
the formation(s) encountered. Saturated loose unconsolidate

) - . . iameters are2 , 3Va, 3¥s, 4¥a, 4%s , 6Y4 , 6%8, and range
deposits further limit maximum depth that can be attained, b to 1% in. (57, 83, 86, 108, 117, 159, 168, and 311 mm).

HoIIow-ste_m_ augers can act as casings set through unconsoﬁ)-utside diameters of the auger flights range from 5 to 18 in.
dated surficial soils and drilling can be converted to other(127 to 457 mm). Typical HSA double-tube sample inside
methods (see 2.5) for deeper drilling. diameters range from 2.25 to 6.85 (57 to 174 mm). Hollow-

vaérli.e4t %Tmﬁoﬁé?ﬁl ;52?“3”%,{2%‘:? agzoé?zllz?:gsvﬂ?nasétem augers are normally supplied in 5-ft (1.5-m) lengths. The
y . ger sy - 1yp Y .bnelical auger flights are often hard surfaced for better wearing
chosen depending on the advantages of handling, sampli

n 2
requirements, and subsurface conditions. There are two bas%aracter!stlcs. , o )
5.2.1 Diameter Requirements—The inside diameter of the

types of systems. One type of system uses inner drill rods or " . | db ideri |
hex rods connecting the sampler or pilot bit assembly to th&'llow-stem auger system is selected by considering sample

surface for advancing and retrieving the sampler barrei or pilof!2€ requirements, intermittent sampling and in situ testing tool
bit assembly (Fig. 4 and Fig. 2). Another system uses a SIZ& and completion requirements. For undisturbed sampling,

wireline latching system in the HSA column to lower, latch, Iarger-digmetersystems generally_ produce less disj[urbsmc_e(
and retrieve a core barrel or pilot bit assembly (Fig). 3 For logging purposes, where a disturbed sample is sufficient,

4.5 Double tube hollow-stem auger sampling systems ca maller diameters are selected. The inside diameter of the
be particularly advantageous for sampling water-sensitiv 0”0\’:’_ stem must be_lar%e _enou_?ch todlnsert mtern(;lttent
soils, such as collapsible soils, since fluid is not used in théa;np ing orin 5|tu|_test|ng he(\jnces |huse (?e%z.z Ian 253)d
drilling process. Since no pressurized circulation medium ig/N€n using sampling methods such as split barrel, Metho

; o e . .D 1586, or thin-wall tube Test Method D 1587, the inside
used during the drilling process, the possibility for hydraulic*’ ' P
fracturing of formation materials and core contamination fromdiameter of the hollow-stem should be at least 0.25 in. (6 mm)
drill fluids is reduced. larger than the sampler outside diameter or rod diameter, which

4.6 Difficulties in drilling may occur if cohesionless soils ever is largest. If other drilling methods (see 2.5) are to be used,

are drilled below the water table. Possibilities for sand lock o€ inside diameter of the HSA drill string should be selected

wedging of cuttings may occuB). In cases where sands enter 0 accommpdate those tools. If speci_al comp_letion is rgquired,
the HSA, water or drilling fluid may be added to the HSA such as piezometer or well casing installation, the diameter

column to provide hydrostatic balance or special pilot pitshould be large enough for placing completion materials. For

assemblies can be used (see 5.6). Problems may occur §¥@mple, if a 2-in. (S0 mm) riser pipe is to be completed for
shear wave velocity testing in accordance with Test Methods

getting the soil core barrel or pilot bit assembly back to the : ) S
D 4428, consideration of clearance for tremie pipes may also
increase diameter requirements. If the lead auger section
® Modified from Central Mine Equipment Company, 4215 Rider Trail North, cpntalns a stablllzgr rnng, th|5 clearance may govern available
Earth City, MO. diameter for sampling, testing, or completion (see 5.4.1).
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5.2.2 Auger Connections-Augers are connected using ei- be used in conjunction with a drilling rig with an open spindle
ther locking bolts, drive pins, locking collars, or threadedrotary head to allow the wireline and in-hole-hammer with the
connections. In some cases when drilling saturated soils, wat@roper bit to act as a pilot bit assembly while advancing the
entering the augers may cause difficulty with drilling or HSA column. The weight of the hammer and pilot bit is
sampling. Hollow-stem augers may be used with O-ring sealallowed to float within the HSA column and advance with the
or other sealing designs at the HSA connections to preverdutter head and lead auger section to deter material from
leakage. Some HSA connection designs have compressi@ntering the HSA column.
seals and bolt caps to facilitate sealing between auger connec-5 5 3 Wireline System, Double-tube HS@ig. 3)—The
tions. This can prevent soil or water ingress through the augefampler or pilot bit is raised and lowered using a wireline and
connecting joints (in certain drilling conditions) and the |atching mechanism. A wireline system may consist of a
accumulation of a high solids slurry in the bottom of the HSA |atching lead auger section, a locking or latching head assem-
column that may interfere with the latching system for retrievalyy apove the sample barrel or pilot bit, and an overshot
and placement of sample barrel assembly by means of thgetrieving tool) that locks into the locking head assembly to
wireline/overshot system hoist and lower the sample barrel or pilot bit assembly through

5.3 Drive Cap—The drive cap assembly (see Fig. 1) at-the HSA column.
taches to the uppermost hollow-stem auger section and trans-g g pijot Bit Assembly—The pilot bit assembly can be a

fe_rs rotary power and axial force from the drill rig to the auger y,ochined plug with a bit attached to the bottom to enhance
drill string assembly. cutting when used with the cutter head of the HSA and to keep
5.4 Lead Auger Section—The lead auger has a hollow cuttefterial from entering the hollow-stem auger. Another version
head. The cutter head is attached to the lead auger of the hollow 5 center auger with left-handed flighting to provide a
auger column and usually contains replaceable, abrasioriownward spiral rotation in the middle of the HSA drill string.
resistant cutters or teeth (see Fig. 1). As the hollow auger heafhs |eft hand flighting keeps material from entering the HSA
is rotated, it cuts and directs the cuttings to the auger flightgjj| string forcing the parent material down and to the outside
which convey the cuttings to the surface. The cutters can bgf the main auger. While the HSA drill string is rotating and
made of hardened steel or carbide and in several designgilling, the material displaced by the left hand flighting is

Cutter head types should be selected to effectively removgonyeying up along the outer flighting away from the cutter
cuttings and minimize soil disturbance when sampling. Theyead to the surface.

cutter head or cutter teeth, or both, should be replaced if worn 5.7 Hollow-stem Double-tube Auger Sample Barrel

or damaged. o ) Systems—The sampler is suspended in the HSA column and is
5.4.1 If a wireline system is used, there can be an adapt§Eiained in a stationary position. The head may be made with
coupling on top of the lead auger and may contain inside barrglynnections to a latching assembly including a bearing assem-
grooves or recesses for latching systems for wireline toolmgb|y_ A bearing assembly helps prevent rotation of the sampler
5.4.2 Astabilizer ring may be used (usually made of brassharrel and is especially important for undisturbed sampling. In
in the end of the HSA cutter head opening. The stabilizer ringhe wireline system the barrel is connected to a latching and
is machined to a close tolerance to be slightly larger than th@anger bearing assembly that locks into the HSA column (Fig.
outside diameter of the sample barrel or pilot bit. The actuaB). |n the rod-type system (Fig. 2) the bearing is located either
opening of the end of the HSA column at the cutter head isjown hole or at the top of the auger column and is connected
smaller with this stabilizer ring than the normal designatedo drill rods or hex rods extending to the top of the HSA
inside diameter of the HSA being used. The stabilizer ringcolumn. The drill rod or hex rod string is connected through the
keeps the sample barrel centered in the middle of the HSAuger drive adapter to the drill rig to provide a means of
cutter head and prevents material that may interfere with thgontrolling rotation of the sampler.
sample barrel remaining stationary from lodging around the 5 7 9 The sample barrel may be of various sizes and lengths.
barrel and shoe and betv_veen the full opfaning of the HSA cuttefyq pare may be used with or without liners. A split barrel
head. In some cases, in unstable soils the vacuum creatgehy ot 4 liner is most often used for easy examination of
during removal of the pilot bit through a stabilizer ring may yigtrhed soil cores while a barrel with a liner is most often
produce sanding in. In these cases, provisions for venting Mayse for preserving specimens for laboratory testing. The liners
be required. o fit in the inside of the barrel to facilitate sample collection. The
5.5 Sampler or bit retrieval system sample barrel and HSA are matched with respect to size. The
5.5.1 Rod-type Systeifirig. 1 and Fig. 2)—The sampler or actual sample diameter varies with different manufacturers.
pilot bit can be inserted into the lead auger using a system ofhe sample diameter is controlled by the inside diameter of the
inner rods. The inner rods are typically AW, or NW siZg or  cutting shoe. With some manufacturer's designs, the inside
hex rods. Rods are supplied in the same lengths as thgiameter of the cutting shoe varies depending upon the liners
hollow-stem augers. used in the sample barrel. To obtain samples with minimal
5.5.2 Wireline system, In-hole-hammer—The sampler ordisturbance, care must be taken to ensure a smooth transition
pilot bit can be inserted into the lead auger by using a free-falfrom the insider diameter of the cutting shoe to the barrel or
wireline cable hoist capable of lifting and dropping the hammelliners. There should be no gaps or upset surfaces in the inside
weight down the hole within the HSA column to drive the clearance. A smaller inside diameter shoe can be used when
sampler below the HSA column. This wireline method can alsaoring swelling materials, such as stiff clays, to allow for the
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sample to swell inside the barrel without blocking. Corethe effective length of the auger couplings plus about 4 in. (100
swelling may affect engineering properties determinations. mm). As the HSA soil coring systems diameters increase, more
5.7.2 Sample barrels may be 5-ft (1.5-m) long, solid or splittorque and pulldown/retract capacities of the drill rig will be
5-ft long one piece, or two 30-in. (0.75-m) barrels (solid orrequired. The subsurface conditions to be explored will also
split), with a coupling to make a 5-ft barrel. The 5-ft barrel affect the torque and pulldown/retract capabilities required of
length matches the length of the lead HSA section. The shortdhe drill rig. Conditions such as depth to ground water,
2.5-ft (0.75-m) barrel may be used in place of the 5-ft barrel forcemented or very dense formations, loose sands and gravels,
shorter sampling runs to reduce disturbance and to facilitateobbles, cohesiveness of soil, and potential for saturated
handling. flowing conditions and heaving sands will affect the depth that
5.7.3 Retainers—Basket retainers are used, if necessary, 2" Pe explored with a drill of any given torque and pulldown/

prevent the sample from falling out of the barrel during"etract capability.
retrieval. They are generally used when sampling some wet . )
clays and wet or dry sands and gravels. The retainers md Drilling and Sampling Procedures
affect the sample quality. 6.1 General—Several drilling approaches are discussed in
5.7.4 Cutting Shoe and Lead Distaneelhe sample barrel the following sections. Hollow-stem auger drilling can be
with cutting shoe is extended beyond the cutter head in varyingerformed with a pilot bit to advance a boring. During pauses
increments. The shoe is set at or beyond the bottom of thim drilling, sampling and field testing can be performed at the
cutter bits, or teeth. The extent of the distance the shoe is sbase of the augers. A section is also devoted to taking
beyond the cutter head is dictated by the stiffness of theontinuous or intermittent cores with the double tube auger soil
material to be sampled (cored). When the sampler cutting shogoring method. Any combination of these drilling and sampling
is extended beyond the cutter head, the cutting edge of the shogethods may be performed in a single boring.
is being forced down in front of the cutter head before the HSA 6.2 General Drilling and Sampling Consideratians
cutter head cuts the soil away. The HSA column and cutter 6.2.1 Site Setup—Stabilize the drill rig, erect the drill rig
head is rotating around the double-tube HSA soil coring barreiast, and attach an initial assembly of hollow-stem auger
as the drill rig applies down force and rotation to the HSA soilcomponents (Fig. 1) to the rotary drive of the drill rig. When
coring column. The softer the material, the greater the lea@recting the mast, check above the drilling rig for overhead
distance. The harder the soil, the shorter the lead distancepstructions or hazards, such as power lines, prior to lifting the
Adjusting the lead distance for the sample barrel shoe may bgast. Perform a survey of underground and all other utilities
done by various methods. Some systems require adjusting thgior to drilling to evaluate possible hazards. Establish and
lead distance directly above the sample barrel assembly, song@cument a datum for measuring hole depth. This datum
can be adjusted at the top of the HSA column. Examples ofiormally consists of the ground surface, or a stake driven into
adjusting methods include the following: rod subs, adjustabletable ground surface, or a drilling deck if used. If the hole is
hex extension with U-pins, threaded adjustment with lockingio be surveyed later for elevation, record and report the height
nut, special HSA drive adapter with adjusting slots, or differentof the datum to the ground surface.
shoe lengths. The length of extension may vary from the shoe ¢ 2 2 Hole Starting—Push the auger column assembly be-
being flush (even) with the cutter bits to as much as 6 in. (150w the ground surface and initiate rotation at a low velocity.
mm) or more. Good practice for starting a straight hole normally requires
5.7.5 Liners—The sample barrel may be fitted with liners. minimum rotation speed while maintaining firm downward
Liners are nomially one 5-ft (1.5-m) length or twd/z2t  pressure to avoid whipping and widening of the top of the hole
(0.75-m) sections. The liners can be metal, stainless steel, ¢1). An auger guide may be used (if available) to aid in starting
acrylic. Acrylic tubing provides for visual inspection of the the first auger to maintain a straight hole.
material sampled. Clear liners can sometimes show detailed 6.2.3 Hole Advancement and Cuttings RetufAs the au-
soil layering, but, in many cases, the core could be smeared fers are rotating, apply down feed pressure to the HSA column
masked by the disturbance. If the purpose of the exploratiogy clean the hole and bring cuttings to the surface. Use rotation
program is detailed, logging the complete core should bgnd penetration rates compatible with efficient cuttings returns.
inspected. Liners should be checked for roundness and watlhe use of excessive penetration rates faster than cuttings can
thickness. Acrylic tubing is reusable but should be checked fope returned to the surface may result in the following: (1)
cracks before reuse. cuttings which are packed into the auger flights, prohibiting
5.8 Auxiliary components of a HSA system are variousnewly penetrated materials from moving up the auger or, (2)
devices such as auger connector wrenches, auger forks, hoifbrcing materials into the hole wall and increasing the chances
ing hooks, hoisting assemblies, pipe vices, strap wrenches @f locking or binding of the HSA drill string. After advance of
chain wrenches, and fluid injection swivels or adapters (Fig. 4)the auger string to the desired incremental depth in a hole
5.9 A drill rig is used to rotate and advance the augeradvancement mode with pilot bits, rotation is normally contin-
column. The drill rig must be capable of producing controlledued without penetration for a time period long enough to
rotation, feed pressure, and feed rate. The drill rig should bensure circulation of the cuttings up the flights.
capable of applying sufficient power and torque at a rotary 6.2.4 Pauses in Drilling—Sampling or in situ testing can be
velocity of 50 to 100 r/min. The drill rig should have a feed performed at any depth by interrupting the advance of the
stroke of at least the effective length of the auger sections plugugers and stopping rotation. During pauses in drilling the
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HSA drill string can be held in place with an auger fork materials, a screened lead auger section may be used to help
inserted at the surface. The fork will suspend the augers andeter blow-in. The screened auger allows formation water to
prevent settling. flow into the HSA column to help prevent water level differ-
6.2.5 Drill Hole Advancement-Drilling at greater depths is €nces and maintain a hydrostatic balance.
accomplished by attaching additional hollow-stem auger sec- 6.3.2 Knock Out Plugs-If sampling or in situ testing is not
tions to the top of the previously advanced HSA columnrequired during drilling for installation of an instrumentation
assembly. If drilling with the pilot bit assembly in the HSA device, the boring can be advanced (for some geologic condi-
column using a wireline/overshot system; HSA sections can b&ons) using an expendable, knock-out plate or plug, or flexible
added to the top of the HSA column without pulling the pilot center plus instead of a pilot assembly. Knock-out plates or
bit assembly or adding any drill rods to advance the hole to glugs usually remain in the ground close to the instrumentation
predetermined depth. When using the rod-type system, adddgevice. It may be necessary to fill or partially fill the auger stem
new inner rod along with an additional hollow-stem section. with water or drilling fluid to prevent blow-in, or sanding in at
6.2.6 Cuttings Removal and Classification—Periodically re-the time of plate or plug removal. An auger head with an
move cuttings from around the top of the auger columnjntegral, hinged aperture cover or flexible center plug can be
typically with a shovel. Soil cuttings above the ground waterused to deter entrance of materials into the auger stem.
may be representative of deposits being penetrated if proper 6.3.2.1 Flexible Plug—The flexible center plug system uses
conveyance up the auger flight is maintained. Cuttings froma plastic basket with flexible finger, inverted in the HSA
below the ground water surface are likely to be mixed fromcolumn at the cutter head. The flexible center plug allows split
varying formations in the hole and are usually not representaspoon sampling through the flexible fingers and helps prevent
tive of deposits at the end of the auger. If cuttings are samplediater-bearing sands from entering the HSA column while
for classification (Practice D 2488) and relation to lithology, advancing the augers.
report and document the intervals sampled. 6.3.3 Locking Problems, Blow-ir-There may be instances,
6.2.7 Recording of Drilling Informatior—Record depths, during insertion of the pilot bit, when difficulties are encoun-
progress, and location of samples or testing as drillingered in locking of the bit and getting it back to the bottom of
progresses. Monitor down feed pressures, rotation rates, atide HSA column. If material is present in the hollow-stem
cuttings return during drilling. Note any indications of binding auger, it may be necessary to lift the HSA column to engage the
or locking of the augers during drilling. Observe the ease otocking mechanism. The action of lifting the hollow-stem
difficulty of advancing the HSA drill string during drilling as it augers can cause subsurface disturbance. Blow-in can be
relates to the geologic strata being penetrated. Documembinimized by venting or the use of fluids in the hollow-stem
occurrences of any significant abrupt changes and anomali@siger.
which occur during drilling. As drilling progresses, note and 6.4 Intermittent Sampling or Field TestingSampling or
document drilling procedures such as water or drilling fluidfield testing can be performed at any depth by interrupting the
added and losses, and intervals where equipment is changed#dvance of the augers and stopping rotation. Solid sampling is
drilling method is changed. usually accomplished by either of the following two methods:
6.3 Hole Advancement with Pilot Bit (1) drive, push, or core sampling or (2) soil coring using
6.3.1 General Considerations—Following an increment of hollow-stem augers (see 6.5)
drilling, removal of the pilot bit assembly should be performed 6.4.1 Soil sampling and in situ testing methods, some of
slowly so that the entrance of material into the bottom of thewhich are listed in 2.2 and 2.3, are often used to obtain samples
HSA column is minimized prior to sampling or installation of or perform tests at the base of the boring. Slowly remove the
testing devices. The success of pilot assembly removal withoutilot assembly, if being used, and insert a sampler or testing
disturbance will depend upon the following several principaldevice through the hollow stem of the auger column. The
factors: (1) the character of the soil at the auger head, (2) theampled or tested depth should be compared to the clean-out
water levels inside and outside the HSA column prior todepth if the sampler is attached to the rods. This comparison is
removal of the pilot assembly, (3) the type of pilot assemblyaccomplished by resting the sampler or testing device at the
used, and (4) the speed of removal. As drilling progresses ibottom of the hole and comparing the apparent depth with the
saturated, granular materials, it usually becomes progressivetfean-out depth. If cuttings, cave in material, or sanding in is
more difficult to maintain the stability of the material below the apparent, these conditions should be noted. Sampler barrels
auger column because of unbalanced hydraulic heads betweatich drop past the cutting teeth of the augers may indicate
outside ground water and inside the hollow stem. The stabilitexcessive disturbance at the base of the drill hole. If there is
of the material below the auger head may be enhanced by usimgaterial in the HSA column that does not allow for the sampler
special pilot assemblies, or maintaining fluid level in the HSAto rest at the augured depth below the end of the HSA bit, it
column during auger advancement and during retrieval of thenay be necessary to allow the material to fall out of the HSA
pilot bit assembly (Fig. 4). Under some circumstances it mayolumn. Actual depth of the sampler in relation to the bottom
be effective to drill without using a pilot assembly. If a pilot of the hole should be considered, not where the bottom of HSA
assembly is not used, however, and water or drilling fluid is nostring is setting. If in situ testing is performed below the base
injected into the auger column simultaneously with advanceef the borehole, check for disturbance below the base of the
ment, material often will enter the hollow stem of the augerborehole, and advance the testing instrument well in advance
column. In some cases when drilling in saturated granulaof any disturbance at the base of the boring.

10
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6.5 Continuous or Intermittent Soil Sampling with the entire lead auger so that the inner barrel assembly can hang
Double-Tube HSA Soil Coring System freely and then latch inside the lead auger.

6.5.1 Intermittent Samp“ng_The pi|ot bit can be rep|aced 6.5.4.1.3Clearance Ratio OptimizatiGPrThe clearance ra-
at any time with the double-tube HSA core barrel assembly anéio of the cutting shoe should be optimized for the soil
samples taken at desired depths. Samples can be taken f@fmations to be sampled (see 5.7.4). For undisturbed sam-

selected intervals of concern and based on change of soilding, hold the liners in place in the sample barrel assembly by
encountered. the cutting shoe which threads onto the end of the barrel.

6.5.2 Continuous Sampling—In the continuous soil sam-Cutting shoes are machined with different bit clearance ratios
pling process a sampler barrel is used during hole advancé‘?ee 3.1.2). Cutting shoe bit clearance ratios should be checked

ment. Remove and replace barrels as drilling progresseEriorto use. Guidelines for bit clearance ratios for different soil
Detailed stratigraphic logging and sampling for geotechnica ypes are as follows:

: : Bit clearance ratio % Material
exploratlon may be obtained. ) ) 0to Y2 sands with little or no fines
6.5.3 Hole Advancement and Cuttings Return—When using V2to 1 silty sand, clay, silt
the double-tube HSA soil coring system, typically perform Lo 1y expansive clay, shales, claystones

drilling at a rotary velocity of about 50 to 100 r/min. Advance 6.5.5 General HSA Sampling Consideratier¥Vhen the bit

the system to a depth equal to the length of the sample barredy sample barrel assembly is removed and replaced, check the
or where intermittent sampling or in situ testing is required, ordepth to the base of the boring where the end of the string rests
until the cutter head assembly is advanced to the desired depthnd compare to the clean-out depth to evaluate hole quality.
When using the HSA double-tube soil sampling systemHole depth is recorded by knowing the length of the auger
rotational speeds and rate of down feed may vary with th@ssemblies and the actual amount of extension of the end of the
degree of resistance of the material being sampled. As thgample barrel beyond the end of the HSA cutter head. This will
augers are rotating, apply down feed pressure to the HSAacilitate accurate depth calculation of the sample taken and
column. Cut away the material from around the inner barrel bycomparison of its position relative to the established surface
the cutter head. The rotating action of the cutter head aroundatum. Excessive slough or cuttings within the hollow stem are
the sampler barrel cutting shoe allows the inner sample barréindesirable and should be corrected by changes in technigue,
to push/core down over the column of material filling the innerchanges in equipment, or repair of equipment. Carefully record
barrel. Cuttings are directed to the HSA flights and conveyed téhe start and stop depths of the sampling interval. Calculate the
the surface by the rotating HSA column. Rotation to clearfeécovery. Sample recovery is the most important indicator of
cuttings from the hole should be limited in the HSA double-sample quality. To enhance sample recovery, the rate of
tube soil sampling mode to prevent sample from being vibrate@€netration should be no greater than the speed at which the
(loosen) out of the sample barrel. Rotation for boreholeHSA cutter head is able to cut; that is, the downward force on
cleaning can be accomplished after removal of the HSA samplée sampler barrel assembly should be a minimum. The speed
barrel prior to the beginning of the next sampling increment. Of rotation should be limited to that which will not tear or break

6.5.4 Selection of HSA Sampling Barrel—Depending on thethe soil during sampling (generally this varies from 40 to 125
min.) Important considerations for optimum sampling are

exploration needs, different types of sample barrels may bF d di d el ; head fth ;
used. Split barrels are often used for lithologic logging and soi ead distance and clearance ratio or head space of the cutting

classification. Split barrel samples are often taken in 5- hoe and prevention of inner barrel rotati). (Extension of
(1.5-m) lengths. Sample length can be reduced to reducge sample barrel shoe beyond the HSA cutter head depends on

disturbance. Undisturbed samples consistent with Practic € SfOilll tyfqle émd Sh?”'g be ;[he Iea55t7a£nount which will result
D 4220, Class c and d are often taken in liners. For undisturbel & Tu'ly Tli€d sampie barre (see 5.7.4).

sampling, it is important to adjust the clearance ratio and the 6.5.6 Samgle Barrel Recfovecrjyll;a.nd I§e||nsertr|10nf h |
lead distance to reduce disturbance. In general, satisfacto 6.5.6.1Ro Systems—A'ter rilling the length of the sample
undisturbed samples are usually at least 3 in. (75 mm) i arrel, stop, secure, and disconnect the HSA column from the

: : : rill rig drive connector. Disconnect the connecting rods inside
((jcl)??rr;_)e;?)r. and larger and sampling length is reduced to 2.5 the HSA column that may be attached to or extend through the
. . . , rotary spindle of the drill rig. Remove the drill rotary head off
6.54.1 Consplerahons for U.ndlsturbed Sampling ) ~ the hole and hoist the rods connecting the sample barrel out of
6.5.4.1.1Undisturbed Sampling—If the goal of the investi- the HSA column. Replace the barrel by attachment of a new
gation program is to obtain samples with minimal disturbanceparrel to inner rods which are lowered back into the hollow-
lead distance and cutting shoe clearance ratio must be adjustggl;m column and secured through the drive cap or rotary
for optimum sample recovery. This will be a trial-and-error spindle attachment.
process. The ultimate goal in undisturbed sampling is to 6.5.6.2 Wireline Systems—If a wireline/overshot system is
achieve core recovery as close to 100 % as possible with gsed, after disconnecting the drill rig rotary drive connector
sample that just fills the liner. from the top of the HSA column and removing the rotary head,
6.5.4.1.2 Lead Distance OptimizatierThe lead distance of lower the overshot retrieval tool down the HSA column to latch
the core barrel cutting shoe should be adjusted to obtaimto the latching head on top of the sample barrel assembly.
optimum sample recovery (see 5.7.4). With wireline systemsAfter the overshot is locked into the latching head assembly,
the lead distance can be checked by vertically suspending thwist the sample barrel out of the HSA drill string on a wire
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cable attached to a hydraulic winch on the drill rig. Remove the 7.2.1 Instrumentation devices, such as piezometers or incli-
sample barrel and connect another sample barrel assembly nometers (see 2.4) are installed using hollow-stem augers
the latching head and hoist and lower down the HSA columrfollowing a three-step procedure: (1) drilling, with or without
by means of the overshot and wireline assembly until thesampling, (2) removal of the pilot assembly, if being used, and
latching head locks into the latching connector box (part of thensertion of the instrumentation device, and (3) incremental
HSA column above the lead HSA and cutter head). Release tlremoval of the hollow auger column as completion materials
overshot from the locking head above the sample barrel ansuch as backfill or grout is installed as required.
hoist to the surface. 7.2.1.1 If materials enter the bottom of the auger hollow
6.5.6.3 Reinsertion—Add the next HSA section to the top of stem during removal of the pilot assembly, they can be
the HSA column and connect to the drill rig rotary spindle. removed with a bailer, other device, or fluid rotary drilling (see
Connect inner connecting rods (if not the wireline system) to o2.4) .
through the rotary spindle before the auger drive adapter is 7.2.1.2 Completion materials such as bentonite pellets,
connected to the top of the HSA column. In special cases, sudjranules and chips, and grouts should be selected and installed
as in loose sand, lift the HSA drill string by the drill rig to to specific subsurface instrumentation requirements.
remove the auger holding fork, and then lower to the bottom of 7.3 Other Completion Methods—Depending on require-
the hole where the previous sample stopped. Rotate and pughents of the investigation it may be necessary to perform
the HSA column to begin the soil coring procedure again.  special installations with protective casings or to the backfill-
6.5.6.4 There may be instances, during insertion of théng. An example of special completion is for the seismic
sample barrel, when difficulties are encountered in locking ofcrosshole test (Test Methods D 4428) which requires grouted
the barrel and returning it back to the bottom of the HSAPVC casings. These installations are also performed using the
column. If material is present in the hollow-stem auger it maythree-step method in 7.2.1. Several methods are available for
be necessary to lift the HSA column to engage the lockinggrouting of casings. It is desirable to use injection grouting
mechanism. This will allow the sample barrel assembly to fallwhere injection is performed at the base of the boring, and
to the bottom of the HSA column, forcing out the slough andgrouts are pumped up the annulus until they reach the surface
reach the locking position. When the sample barrel assembly igdicating a continuous seal.
connected to drill rods or hex rods to the top of the HSA 7.4 Drill hole AbandonmenrtIf there are no needs for
column, the rods may have to be pushed with the hydraulics afpecial completion or instrument installations for the drill hole,
the drill rig to the bottom of the HSA column to reach the jt should be backfilled for completion. The method of backfill-
proper depth to begin the next soil coring interval. Whening for abandonment depends on the requirements of the
drilling in 5-ft (1.5-m) intervals, a shorter HSA coring interval exploration program and should be specified as part of the
may have to be run to allow for slough material. If 2.5-ft hrogram. Certain state and local regulations may apply. At a
(0.75-m) sample intervals are being used, use of a 5-ft barrghinimum, the surface of the hole should be backfilled to
willallow for accommodation of slough. Note and record reduce potential hazard to those at the surface. In cases where
sample intervals, recovery, and any slough, cuttings, fluidhe hole is to be backfilled completely, the condition of the hole
exposure, or evidence of rotation contained in the sampleshould be evaluated and documented. Any zones of caving or
recovered. blocking which preclude complete backfilling should be docu-
6.5.7 Sample Testing and Handling—First measure samplemented. Backfilling can be performed by addition of backfill
for recovery upon retrieval. Handle and transport samples imaterials from the surface or through injection by tremie pipes.
accordance with Practice D 4220. Classify soil samples i'when backfilling from the surface, either cuttings spoil, (only
accordance with Practice D 2488. Samples from split liners cafi suitable for replacement) bentonite pellets or granules, or
be classified and stored in jars or bags. Report the locations gklect materials may be added. If complete backfilling is
specimens removed for testing. Collect material for classificadesired using surface methods, use of uniform backfill mate-
tion of samples in liners to be stored for laboratory testing fronvials such as bentonite pellets or granules will reduce the
the ends of the sample. Trim and seal the sample ends fgiossibility of bridging. The hole can be probed to test for
preservation. The average soil in-place unit weight can beéridging. The tremie methods ensure the best backfilling and
determined (6). Moisture specimens can be obtained from thehould be performed when exploration plans require assurance
cutting shoe or liner trimmings. Report results and locations obf complete backfilling. Tremie methods consist of placing a
any tests performed on cores such as Torvane or pockeimall-diameter grout pipe near the base of the drill hole and

penetrometer. pumping either cement or bentonite grouts to the surface while
displacing any drill hole fluid. The tremie pipe is withdrawn in
7. Drill Hole Monitoring and Completion increments, but the tip is maintained below the grout surface.

7.1 Monitoring—It is advisable to monitor ground water 1YPical grout consistencies depend on equipment and the needs
levels, if present, in the drill hole during and after drilling. Of the exploration program. Typical grout mixtures are given in
Ground water elevations should be measured and document&actice D 5092 and Test Methods D 4428.
during drilling. If ground water is not encountered or if the
level is of doubtful reliability, such information should also be 8- Report
documented. 8.1 Report information in accordance with Guide D 5434 of

7.2 Installation of Instrumentation Devices “Subsurface Explorations of Soil” and identified as necessary
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and pertinent to the needs of the exploration program. Inforeuttings return, water added and losses, and intervals where
mation is normally required for the project, exploration type equipment is changed or drilling method is changed.
and execution, drilling equipment and methods, subsurface 8.2.2 Sampling:

conditions encountered, ground water conditions, sampling 8.2.2.1 Report depth interval sampled, recovery, classifica-
events, and installations. tion, and any other tests performed, such as moisture or soil

8.2 Other information in addition to that mentioned in iN-Place unit weight determinations. _
Guide D 5434 should be considered if deemed appropriate and 8-2-2-2 When core sampling or undisturbed sampling at the
necessary to the requirements of the exploration progranp@se Of the boring, report condition of the base of the boring
Additional information should be considered as follows: prior to sampling and report any slough or cuttings present in

- ) the recovered sample.

8.2.1 Drilling Method_s. ) 8.2.2.3 If cuttings are sampled for classification and relation

8.2.1.1 Report description of the hollow-stem auger systengg |ithology, report and document the intervals sampled.
including the head, drive, and pilot assemblies. Provide infor- 8.2 2.4 During insertion of the continuous sample barrel
mation on drill hole and sample sizes. Note intervals ofnote any difficulties in locking of the barrel. Note any distur-
equipment change or drilling method changes and reasons f@fances or evidence of rotation observed in the samples
change. recovered.

8.2.1.2 Report type, quantities, and locations of use of 8.2.3 In situ Testing:
additives such as water added to the hole. If changes to the 8.2.3.1 For devices which were inserted below the base of
circulating medium are made, such as addition of water, théhe drill hole, report the depths below the base of the hole and
depth(s) or interval(s) of these changes should be documente@y unusual conditions during testing. _

8.2.1.3 Report descriptions of down-feed pressures, rotation 8-2-3-2 For devices testing or seating at the drill hole wall,
rates, and cuttings returns over intervals drilled. Note location§EPOrt any unusual conditions of the drill hole wall such as
of loss of cuttings return and probable cause. Note an)'f]ab'“ty to seat pressure packers.

indications of binding or locking of the augers during drilling. 8.2.4 Completion and Installations-A description of

Observe the ease of drilling during advancement as it relates ﬁomﬂggoqarg:éeﬁ:\gg g;etlggg;g; tp Ir?g?oedrz’o?gg:%mﬁte
the geologic strata being penetrated. Document occurrences %?acemerﬁ)t and’areas of difﬁF():uIt or ur;usual OCCUITENCES 9
any significant abrupt changes and anomalies in driIIindO ' y '

conditions which occur during drilling. 9. Keywords

8.2.1.4 If blow-in or sanding-in is evident in the HSA 9.1 continuous sampling; double-tube auger; drilling;
column, note occurrences and the amount. As the drillindhollow-stem augers; soil coring; soil sampling; subsurface
progresses, note and document drilling procedures such a&sploration
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niques of Water-Resource Investigations of the United States Geologi-
ca?l Survey,” U.S. Government Pri?nting Office, Washington, DC, 19899(6) USBR D;7115, “Undisturbed Sampling Using Mechanical Dri!ling
(3) Groundwater and WellsF.G. Driscoll, 2nd ed, Johnson Filtration Methods,” Part Il Earth Manual,3rd ed, U.S. Department of Interior,
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(4) O'Rourke, J.E., Gibbs, H.J., and O’Connor, K.O., “Core Recovery DC, 1990.
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dav ENVIRONMENTAL CONSULTANTS

DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.

AIR MONITORING REPORT SHEET

DATE: PAGE: OF
JOB #:

SITE:

BY:

ON-SITE: OFF-SITE:
WEATHER CONDITIONS: PREVAILING WIND DIRECTION:
PERSONNEL ON-SITE:

NOTES:

DESCRIPTION TIME LOCATION PID (ppm) | PARTICULATES (mg/m3)

DESCRIPTION: BZ = Breathing Zone, BG = Upwind Background, CAMP = Outside work area/at property boundary
S:/fieldforms/Air Monitoring

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 . NEW YORK, NEW YORK 10170
(585) 454-0210 WWW.dayenVlronmentaI.Com (212) 986-8645

FAX (585) 454-0825 FAX (212) 986-8657




PAGE OF
DAY ENVIRONMENTAL, INC.
SOIL SAMPLE SCREEING LOG
CLIENT: DATE: DAY:
PROJECT #: WEATHER:
LOCATION: TEMPERATURE: Fahrenheit
| PID
Sample —_ Head | Analysis
Location/# Sample Description and Depth (S pace; YIN Comments
ppm

DAY Representative (print):

CAH0337

DAY Representative (signed):




dav ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project # TEST PIT TP-
Project Address:
Date: Page of
DAY Representative: Test Pit Depth:
Contractor: Depth to Water:
[Equipment:
_ B
E 3 g
g g 8
o 3 g Sample Description Notes
— £ O )
= k=l »n kel
= g g g
< © o T
& o & o
o o %] o
1- 1-
2- 2-
3- 3-
4- 4-
5- 5-
6- 6-
7- 7-
8- 8-
9- 9-
10-] 10-
11- 11-
12- 12-
13- 13-
14- 14-
15-] 15-
16- 16-
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable ITEST PIT TP-
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300]
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www .dayenvironmental.com FAX (212) 986-8657.

Test Pit Log November 2006)\Sheet 1

11/19/2013



day

DAY ENVIRONMENTAL, INC.

ENVIRONMENTAL CONSULTANTS

AN AFFILIATE OF DAY ENGINEERING, P.C.

Project #:
Project Address:

Test Boring TB-

Ground Elevation: Datum:
DAY Representative: Date Started: Date Ended:
Drilling Contractor: Borehole Depth: Borehole Diameter:
Sampling Method: Completion Method: [ Well Installed [] Backfilled with Grout
Water Level (Date):

Page 1 of 2

[[] Backfilled with Cuttings

Sample Description

Depth (ft)

Blows per 0.5 ft.
Sample Number
Sample Depth (ft)

% Recovery

N-Value or RQD%
Headspace PID (ppm)
PID Reading (ppm)

Notes

10

11

12

13

14

15

16

| Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable
5) Headspace PID readings may be influenced by moisture

Test Boring TB-

1563 LYELL AVENUE

ROCHESTER, NEW YORK 14606

(585) 454-0210

FAX (585) 454-0825 www.dayenvironmental.com

420 LEXINGTON AVENUE, SUITE 300
NEW YORK, NEW YORK 10170

(212) 986-8645

FAX (212) 986-8657

S:/fieldforms

11/19/2013



dav

DAY ENVIRONMENTAL, INC.

ENVIRONMENTAL CONSULTANTS

AN AFFILIATE OF DAY ENGINEERING, P.C.

MONITORING WELL CONSTRUCTION DIAGRAM

Project #:
Project Address:

MONITORING WELL MW-

DAY Representative: Date Started:
Drilling Contractor:

Water Level (Date):

Ground Elevation: Datum:
Date Ended:

Height of Stickup (ft)

Ground Surface

Depth to Bottom of Cement Surface Patch (ft)

Backfill Type
Depth to Top of Bentonite Seal (ft)

Depth to Bottom of Bentonite Seal (ft)

Depth to Top of Well Screen (ft)
boliacd B il Diameter of Borehole (in)

Backfill Type

Inside Diameter of Well (in)

S -0+ - 7+| Type of Pipe
-l - - | Screen slot size

Refer to Test Boring Log TB- ~ for Soil Description

e e . . . Depth to Bottom of Well Screen (ft)

gl B Py Srpiintely Depth to Bottom of Borehole (ft)

2) NA = Not Available or Not Applicable

Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.

MONITORING WELL MW-

S:\Fieldforms\Monitoring Well Installation Log (revised November 2013)

1563 LYELL AVENUE
ROCHESTER, NEW YORK 14606
(585) 454-0210

FAX (585) 454-0825 www.dayenvironmental.com

~S/Fieldforms....

420 LEXINGTON AVENUE, SUITE 300
NEW YORK, NEW YORK 10170

(212) 986-8645

FAX (212) 986-8657

11/20/2013




WELL DEVELOPMENT DATA
MW-

SITE LOCATION: JOB#:_

DATE/
TIME

EVACUATION
METHOD

PID/FID (PPM)

DEPTH OF WELL
(FT)

STATIC WATER
LEVEL (SWL) FT

VOLUME
EVACUATED
(GAL)

TOTAL VOLUME
EVACUATED
(GAL)

TEMPERATURE
(°C)

pH

ORP (mV)

CONDUCTIVITY
(us/cm)

TURBIDITY (NTU)

VISUAL
OBSERVATION

LEGEND: NC = Not Collected Day Environmental, Inc.
ND = Not Detected 1563 Lyell Avenue
*= Not Measurable Rochester, New York 14606

S:\Fieldforms\Fieldforms.2011\Well Development Data Log-revised 8-29-06.doc



DAY ENVIRONMENTAL, INC.
LOW-FLOW GROUNDWATER PURGING AND SAMPLING LOG
WELL MW-

SECTION 1 - SITE AND WELL INFORMATION

SITE LOCATION JOB #
PROJECT NAME: DATE:
SAMPLE COLLECTOR(S): WEATHER:
PID READING IN WELL HEADSPACE (PPM): MEASURING POINT (for water levels):
CASING TYPE: WELL DIAMETER (INCHES):
INITIAL WATER LEVEL SWL / Date Measured
SCREENED INTERVAL [FT BGS]: (SWL) [FT]: /
WELL DEPTH [FT BGS]: DEPTH OF PUMP INTAKE [FT BGS]:

(Do NOT Measure Well depth Prior To Purging And Sampling)

LNAPL: DNAPL.: OTHER OBSERVATIONS:

SECTION 2 - SAMPLING EQUIPMENT

CONTROL BOX: TUBING TYPE:

WATER QUALITY METER: WATER LEVEL METER:

PUMP TYPE: PURGE GAS:

CONTROL BOX DISCHARGE RATE: CONTROL BOX REFILL RATE:
STABILIZED PUMP RATE (ml/min): STABILIZED DRAWDOWN WATER LEVEL [FT]:

SECTION 3 - WATER QUALITY DATA MONITORING

Time Pumping Water DO ORP Turbidity | Conductivity H Temp. 1;’:?:1\/;:1"
Rate (mi/min) | Level (fy | (mg/L) | (mv) | (NTU) (mS/cm) P () (m';’)
SAMPLE OBSERVATIONS:

SECTION 4 - SAMPLE IDENTIFICATION AND ANALYTICAL LABORATORY PARAMETERS
SAMPLE ID # DATE / TIME SAMPLING METHOD ANALYTICAL SCAN(S)

S:\Fieldforms\Fieldforms.2011\Low-Flow Sampling Log-blank form.doc




PAGE OF

DAY ENVIRONMENTAL, INC.

SITE OBSERVATION REPORT
CLIENT: DATE: DAY:
PROJECT: WEATHER:
LOCATION: TEMPERATURE: Celsius;  ( ) Fahrenheit
CONTRACTOR:
On Site at: am/pm
COMMENTS:
Off Site at: am/pm
WORK FORCE AND EQUIPMENT:
DAY Representative (print): DAY Representative (signed):

S:\Fieldforms\Fieldforms.2011\SITE OBSERVATION REPORT Form (09-06).doc



DAY ENVIRONMENTAL, INC.
MONITORING WELL SAMPLING LOG

WELL MW-

SECTION 1 - SITE INFORMATION

SITE LOCATION: JOB #:
DATE :
SAMPLE COLLECTOR(S):
WEATHER CONDITIONS: PIDINWELL (PPM): __ LNAPL____ DNAPL___

SECTION 2 - PURGE INFORMATION

DEPTH OF WELL [FT]: (MEASURED FROM TOP OF CASING - T.0.C.)
STATIC WATER LEVEL (SWL) [FT]: (MEASURED FROM T.0.C.)

THICKNESS OF WATER COLUMN [FT]: (DEPTH OF WELL - SWL)
CALCULATED VOL. OF H,0 PER WELL CASING [GAL]: CASING DIA.:

CALCULATIONS:
CASING DIA. (FT) WELL CONSTANT(GAL/FT) CALCULATIONS

% (0.0625) 0.023 VOL. OF H,0 IN CASING = DEPTH OF WATER COLUMN X WELL CONSTANT
17 (0.0833) 0.041

1% (0.1041) 0.063

2” (0.1667) 0.1632

37 (0.250) 0.380

47 (0.3333) 0.6528

45" (0.375) 0.826

6” (0.5000) 1.4688

8” (0.666) 2611

CALCULATED PURGE VOLUME [GAL]: (3 TIMES CASING VOLUME)

ACTUAL VOLUME PURGED [GAL]:

PURGE METHOD: PURGE START: END:

SECTION 3 - SAMPLE IDENTIFICATION AND TEST PARAMETERS

SAMPLE ID # DATE/ TIME SAMPLING METHOD ANALYTICAL SCAN(S)

SECTION 4 - WATER QUALITY DATA

SWL (FT) | TEMP (°C) pH CONDUCTIVITY TURBIDITY DO ORP

(uS/cm) (NTU) (mgiL) | (mv) VISUAL

N/M = Not Measured
ND = Not Detected

Tracking # / Project #
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Corporate Office Location
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WEB PAGE: http://www.edv-inc.com
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OVERVIEW

Environmental Data Validation Inc. (hereinafter referred to as EDV) is a certified small, woman-
owned, disadvantaged, data validation and consulting business specializing in Environmental, Public
Health and Scientific Research, Analytical data validation, Environmental consulting and Total
environmental quality. Our motto is to deliver quality work on a timely basis. Established in 1990,
EDV has kept its pace with changes and procedures in the environmental arena.

EDV is comprised of scientists and technical experts who specialize in environmental health and
safety training & occupational health and safety consulting, building inspections, environmental site
assessments, chemical and radiochemical data validation, environmental health and safety consulting,
risk assessment, hazard assessment, exposure assessments, environmental health assessments,
ecological risk assessments, epidemiological/environmental study design and quality consulting. Our
consultants are from the academic arena or private sector and include; environmental scientists,
industrial hygienists, epidemiologists, toxicologist, public health specialists and environmental
engineers, chemists, biologists and health and safety specialists.

As part of our commitment to quality and the environment, EDV established an Environmental
Management System based on the ISO 14000 standard and an Environmental Policy Statement; the
blue print on which the company operates, and the basis for the environmental management system.
The Environmental Policy Statement in integrated in our QA/QC program.

ENVIRONMENTAL POLICY STATEMENT

Environmental Data Validation Inc is committed to developing, implementing, reviewing and
maintaining an environmental management system, wherein the organizational structure, processes and
resources are sufficient to continually measure, monitor and improve our environmental performance.

EDV understands that all activities, products or services can impact the environment. It is our
policy to use practices and materials that can reduce, avoid or control pollution, which may include
recycling, efficient use of resources and material substitution.

EDV will:

e adhere to all relevant environmental regulations and laws

e integrate this policy with its Quality policy

e seek to continually improve our overall environmental impact to our customers and the community
e adhere to integrity and high ethical standards
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INTRODUCTION

Quality Assurance (QA) plays a critical role in the generation and use of environmental data. QA
activities ensure that the environmental sampling and analysis process is verified and documented so that the
uncertainties in the resulting data can be controlled and quantified. In this way, the information gained from QA

activities allows a data end user to determine whether the data are good enough to support their intended use.

Our motto is to deliver quality work on a timely basis. Our size and technical expertise has allowed us to
accommodate our clients on very short notices and quick turnaround times. Our Quality Assurance/Quality
Control program was established so as to give our clients formal documentation as to how we perform our
validation efforts and the added security of knowing that their data is being handled professionally. As part of
our commitment to quality and the environment, EDV established an Environmental Management System based
on the ISO 14000 standard and an Environmental Policy Statement, the blue print on which the company
operates, and the basis for the environmental management system. The Environmental Policy Statement in

integrated in our QA/QC program.
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POLICY AND OBJECTIVES

EDV's Quality Assurance/Quality Control (QA/QC) program was established to ensure quality and,
validity to the work performed. The quality assurance program provides the structure, policies and
responsibility for the execution of quality control and quality assessment operations, to assure our clients that
defined standards and quality of a stated confidence level are met. The quality control program ensures
maintenance of the controlled validation, review and data management process. The quality assessment
program incorporates all the necessary elements to ensure that the quality control system is functioning
effectively. To ensure that the highest standard of work is accomplished, EDV strictly adheres to QA/QC
guidelines for data validation established by the EPA, in the National Functional Guidelines for Organic
Analyses, and the National Functional Guidelines for Inorganic Analyses. Modifications to these guidelines
established by various EPA regions or other governing bodies such as NEESA, DOE and AFCEE are utilized on
a project specific basis. Our objective is to stay within the limits of data validation as we perform our tasks.

The satisfaction of our clients is most important to us; for this reason, we like to earn their
confidence in the work performed by EDV. Our QA/QC program was so designed. This Quality Assurance
Project Plan (QAPP) is designed based on the QA/QC program. It is important to us that our clients know,
EDV's QA/QC system is in place so that their data can be accounted for, at all times, while it is in our hands
and, that a thorough and complete job is done in validating the data.

It is the objective of the QAPP to ensure that quality results are produced by our validation efforts and
that there is documentation every step of the way to verify this. It is also our objective and, policy to ensure that
the results from the validation process are traceable. Our reports are written for easy understanding by the data
end user.

QA/QC PROGRAM CYCLE

EDV QA/QC program is based on Continuous Improvement and is reflected in the program’s cycle for
which the key elements of the system are listed below.

PLAN

SET GOALS AND OBJECTIVES

MANAGEMENT
REVIEW CONTINUOUS IMPLEMENT

IMPROVEMENT

CORRECT ASSESSMENT/REVIEW




EDV Inc Certified EDWOSB, SDB, MBE, WBE & NYSDEC WBE, SDB

QUALITY ASSURANCE/QUALITY CONTROL PLAN
FOR DATA VALIDATION SERVICES

Plan - This is important so that the each department implement the quality policy in accordance with its
guiding principles. Here objectives and goals/targets are identified.

Implement - This is necessary to effectively carry out the objectives of the QA/QC program,
Assess/Review - This is where the policy and objectives of the program are reviewed.
Correct - This is the action necessary to ensure that the policy goals/targets and objectives are met.

Management Review - This is the overall assessment of the QA/QC program by management. From here
deficiencies are corrected and continuous improvement enhanced.
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QA MANAGEMENT
VICE
PRESIDENT PRESIDENT
QA MANAGER
SENIOR SENIOR
VALIDATOR VALIDATOR
| |
— | ' |
VALIDATOR VALIDATOR VALIDATOR

OA Responsibilities and Reporting Relationships

The QA Management team is reflected above. Reporting goes up the chain of command, that is,
the validators report to the senior validators who in turn report to the QA manager who reports to the
president or vice president (in the event that the president is absent).

The QA manager is responsible for the overall QA/QC program and implements procedures,
changes and corrective actions. The senior validators oversee or mentor the validators. The validators are
responsible for data tracking, and overall smooth running of the QA/QC system on a day to day basis.

QA Document Control

This is executed from the time the data package gets to EDV. It is highly important to have this so
that we know where things are at all times. We understand the confidential nature of this subcontract and
so, a data package or SDG will be assigned to a validator and remain in his/her possession until
completed. The assigned validator is responsible for that package until its review is completed

A specific file cabinet will be designated for each subcontract. All documents pertaining to the
subcontract will be stored here. The cabinet is fire proof and will be kept locked. The QA manager will
hold the keys.

Only validators assigned to the subcontract will handle these data packages. All transfer of data
packages will require a signature. When the review process is completed the Log-In notebook,
shipping/mailing logbooks will be completed to reflect this. Once the report is received and approved by
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the client, the data generated from the package will be backed up electronically and stored for two (2)
years. A hard copy will also be stored.

OA Program Assessment Procedures

The QA program will be assessed periodically by the QA manager to ensure that all parameters
are within control. Corrective action measures will be taken to remedy any out of control criteria. The
program will be assessed to ensure that it is fulfilling its intended purpose. The goal of the program will
be reviewed and such items as logbooks, worksheets, reports and re-submittals. The results of our
assessment will be tallied and statistically assessed to see if there are any established trends.

PERSONNEL

EDV hires qualified professionals. Each validator holds at least a bachelor's degree and has
extensive laboratory experience. These validators are highly trained and are competent and fully
experienced to work on any subcontract. Upon hire validators embark upon an extensive training program
which includes such topics as: quality assurance project plan (QAPP), chain of custody, laboratory
procedures, sample preparation methods, analytical methods, instrumentation, chromatogram
interpretation and report writing.

Training Progress

Once every six months a refreshers training program is provided for our validators.
FACILITIES AND EQUIPMENT

EDV has the necessary equipment to successfully perform on any subcontract. We are equipped
with computers, calculators, adding machines, a typewriter, a copier, a fax machine and scientific
calculators. Our computers have a battery operated backup system in the event of a power failure. Our fax
machine is operational 24 hours per day, 7days per week.

These equipments are maintained on a schedule of once per year, or on the manufacturer’s
suggested schedule. All validators utilize a password to log on to the computer system. This password
expires every thirty (30) days, at which point a new one must be selected. All electronic files are backed
up on a daily basis. All file cabinets will be locked and the keys secured by the QA manager.

INTERNAL DATA VALIDATION (IDV) PROCEDURES

WHAT IS ANALYTICAL DATA VALIDATION

Analytical data validation is defined as an independent systematic process for reviewing a body
of data against a set of criteria to provide assurance that the level of quality of the data are known and
documented. It consists of data screening, checking, auditing, verification and review. It serves two
important management functions. First, it reviews the entire data collection, reduction and management
process and identifies any errors in the flow of data from the point of generation to the final laboratory
report. Second, it compares analytical precision as measured by laboratory duplicates, spikes and
calibration standards against guidelines that are available from either analytical method or documents

8
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such as EPA's Functional Guidelines

DOCUMENT CONTROL

Tracking Custody-and Storage

For the SDGs and Certificate of Analysis herein after referred to as Data Package, once received
by EDV it will be stamped "received" and dated. The data package will then be logged in the Data
Package Log-In notebook. It is also logged into the computer system. It will be logged by client's name,
contract number, number of samples, sample matrix(ces), analysis type/parameter, date received,
turnaround time and validation protocol to be utilized. All this will be done on the same day that the data
package is received by EDV. For data packages received on a Saturday, the same process will be in
effect.

Upon completion of the receipt process, the data package will then be distributed to tile relevant
data validator(s), who must sign to the receipt of the data package and the number of samples in receipt.
The validator will then check with the Data Log-In notebook as well as the computer log-In for such
information as turnaround time, validation protocol and any other pertinent information related to the
Data Package. Based on the sample type/parameters, the validator will then obtain the required data
validation protocol and worksheets to be used for the project. For this project, general data validation
worksheets will be used.

The Data Package can be tracked at all times from the Data Log-In notebook or the computer
Data Package Log-In The Data Package remains in the custody of the validator until the data review
process is completed. The data packages, when not in use and at the end of each workday, will be locked
in the designated file cabinet(s). No outdated SOPs will be utilized for validation.

Logbook Maintenance and Archiving Procedures

Logbooks are maintained as per EDV's in house guidelines for Log Book
Maintenance. The guidelines are:

No white outs or erasers of any form are to be used in the logbooks.

All errors must be lined through and the corrected item written above.

All corrections must be initialed and dated.

All entries in the logbooks must be signed

All logbook pages must have a heading and the pages sequentially numbered

All logbooks when full are labeled in bold letters across the cover as to the period for which it

was used, that is, the start and end date of the logbook. The full (completed) logbook is stored in fire-
proof cabinets, which are stored in the Data Storage room.

SOPs Review, Distribution and Revision

All SOPs for the validation process are reviewed periodically and revised when necessary. The
revised edition will clearly state what revision number it is. For every revision done, the same number is
9
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assigned with the letter R# indicating revision number (e.g. SOP LG 3005 at second revision would be
LG3005R2). The numbers are assigned in numeric order starting with the number one. The QA manager
must approve the revised and original SOPs. A copy of each SOP is distributed to tile data validators for
their files.

Documentation or Technical procedures will be revised as necessary. The QA manager will do all
revision. Each revision will be stated on the document. Before any revision can take place management

personnel must first discuss it. Once a consensus is reached then the QA manager will perform the
revision.

INTERNAL DATA VALIDATION (IDV) METHODOLOGY

IDV Procedures

Upon receipt of the data package from the client, the QA manager will check that the work
Release is both technically and contractually correct in its entirety. EDV will verify/ that no conflicting
information is present. If conflicting information is found EDV will immediately notify the client in
writing (within 48 hrs of discovery) before proceeding further. The data package will be stamped
“received" and dated. Once all conflicting information is resolved, the data package will then be logged in
the Data Package Log-In notebook. It will be logged by client's name, contract number, number of
samples, sample matrix (ces), analysis type/parameter, date received, turnaround time and validation
protocol to be utilized.

Upon completion of the receipt process, the data package will then be assigned and distributed to
a qualified data validator to perform data validation on each applicable package. The data validator must
sign to the receipt of the data package and the number of samples in receipt. (Only the data validators
listed in the Proposal will be allowed to work on the data packages}. The validator at this point would
have already been briefed on the requirements of this subcontract and will then check with the Data
Package Log-In notebook for such information as turnaround time, validation protocol, and any other
pertinent information related to the data package. The validators will also cross-check the information
with the computer Log-In.

Data is generally validated according to the EPA’s National Functional Guidelines for Organic
Data Review, National Functional Guidelines for Inorganic Data Review, DOE Rocky Flats Plant
“Radiochemical Data Validation Guidelines — Gross Alpha/Beta by Gas Proportional Counters”, DOE
Rocky Flats “Radiochemical Data Validation Guidelines-Analyses by High Resolution Gamma
Spectroscopy” and any other relevant modifications of these protocols.

The extent of data validation will be at level 1V, which is CLP. All our validation efforts will be
documented on worksheets to allow traceability and ensure thoroughness. The worksheets will document
any criteria out of limits. Flagging will be done according to the guidelines referenced above. The client
will be notified in writing of any contract and or quality assurance criteria, which were not met within 48
hours of discovery. Any corrections made will be done in red ink by drawing a line through the incorrect
item, writing the corrected item above, initialing and dating the item.

At the end of the IDV review process, the validation findings will be cross-checked by a
secondary validator. If there are discrepancies that cannot be resolved, then a senior validator will check
the data package for completeness and accuracy. In the event that the senior validator is unable to find a
resolve then, the QA manager will check the package and make a decision. The QA manager will check

10
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all data packages. All corrective action measures will be approved by the QA manager regardless of who
initiated them. On this subcontract any one of the assigned validators can initiate a corrective measure
after discussion with the QA manager.

DATA VALIDATION REPORT

The data validation report will be prepared based on findings. It will then be reviewed and
approved by the Project/QA Manger.

"The data validation report will be in a narrative form and will describe justification of the
proposed rejection of any results, problems encountered in the preparation of samples, during data
validation and associated corrective actions ( including telephone logs for the analytical laboratory and
EDV/client). A checklist that inventories the major types of documents received for each SDG from the
laboratory, as well as any missing documents will be included in the data validation report. The final data
validation report will be paginated and will contain the signature of the Project Manager documenting her
review and approval of the data package.

DELIVERY OF SUPPLIES/SERVICES (DELIVERABLES)

The client will receive deliverables based on the turnaround times on the data packages. This
could be 3, 7, 14 or 30 days.

QA OVERSIGHT

Data QA is assured through various steps that are in place. The purpose of QA is to ensure that
the required elements of the quality control plan are met. Spot checks (internal audits) will be done on
notebooks, worksheets and data summary tables. Corrective actions are in place for any inconsistencies
found during this internal audit. When an internal audit is done, a report is generated and presented to
every validator. (In the case of this subcontract, the report will only be presented to the validators
assigned to this project)

Once every six months a performance audit will be done; the validators assigned to this
subcontract will be given a set of data (of known results) to evaluate and generate a data validation report
and data qualification summary, If the outcome is unsatisfactory, then, the deficient areas are identified
and corrective action measures taken. These measures could include retraining.

Within the realm of QA, proper reporting procedures must be adhered to. QA reporting goes up

the chain of command (see QA management chart). The QA manager has full responsibility of the QA
program and has the power to designate responsibilities to each validator.

11



EDV Inc Certified EDWOSB, SDB, MBE, WBE & NYSDEC WBE, SDB

QUALITY ASSURANCE/QUALITY CONTROL PLAN
FOR DATA VALIDATION SERVICES

Corporate Qualifications

Maxine Walters

Maxine Walters has 21 years extensive experience in analytical chemistry. Her expertise in data
validation includes all types of parameters such as volatile target compounds (TCL), semi-volatile target
compounds, pesticide/PCBs, dioxins & furans, conventional general/wet chemistry, TAL metals, leachate
and reactivity characteristics (TCLP) priority pollutants-metals & organics; radiological parameters
including gross alpha/beta, gamma spectroscopy parameters; thermal ionization mass spectroscopy,
fluorometric uranium, alpha spectroscopy-strontium 89/90; alpha spectrometry- thorium-237, uranium-
234, 238, neptunium-237, plutonium-238, 239, 240, americium-241 and curium-242, 243, 244 and, liquid
scintillation counting parameters-tritium.

Her other experience includes QA/QC consulting for a variety of private sector clients as well as for state
and federal programs, development of QAPPs, SAPs and SOPs for standard and non-standard methods,
laboratory training, data usability assessment and general project management.

Professional Qualifications

Ms. Walters has 21 years experience in environmental/analytical chemistry. This includes 16 years
extensive experience in analytical data validation (CLP and non-CLP), development of Data Quality
Obijectives, development of QA/QC and laboratory training programs, remedial investigation/feasibility
studies (RI/FS), QAPPs and SAPs development. Ms Walters has 19 years project management experience
and 9 years in depth research experience, which includes instrumentation and advance organic chemistry.

Linda Wright

Linda Wright has 15 years extensive experience in analytical chemistry. Her expertise in data validation
includes all types of parameters such as volatile target compounds (TCL), semi-volatile target
compounds, pesticide/PCBs, dioxins & furans, conventional general/wet chemistry, TAL metals, leachate
and reactivity characteristics (TCLP) priority pollutants-metals & organics; radiological parameters
including gross alpha/beta gamma spectroscopy parameters; thermal ionization mass spectroscopy,
fluorometric uranium, alpha spectroscopy-strontium 89/90; alpha spectrometry- thorium-237, uranium-
234, 238, neptunium-237, plutonium-238, 239, 240, americium-241 and curium-242, 243, 244 and, liquid
scintillation counting parameters-tritium.

Her other experience includes QA/QC consulting for private sector clients as well as for state and federal
programs, development of SOPs for standard and non-standard methods, laboratory training and chemical
analyses.

Professional Qualifications

Ms. Wright has 15 years experience in environmental/analytical chemistry. This includes 12 years
extensive experience in analytical data validation (CLP and non-CLP). Ms Wright has 7 years project
management experience and 5 years environmental/radiochemical analytical chemistry experience, which
includes instrumentation and advance organic chemistry.

12
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Gay Webber

Gay Webber has 13 years extensive experience in environmental/analytical chemistry. Her expertise in
data validation includes all types of parameters such as volatile target compounds (TCL), semi-volatile
target compounds, pesticide/PCBs, PCB-congeners, dioxins & furans, conventional general/wet
chemistry, TAL metals, leachate and reactivity characteristics (TCLP) priority pollutants-metals &
organics; radiological parameters including gross alpha/beta, gamma spectroscopy parameters; thermal
ionization mass spectroscopy, fluorometric uranium, alpha spectroscopy-strontium 89/90; alpha
spectrometry- thorium-237, uranium-234, 238, neptunium-237, plutonium-238, 239, 240, americuium-
241 and curium-242, 243, 244 and, liquid scintillation counting parameters-tritium.

Professional Qualifications

Ms. Webber has 12 years experience in environmental/analytical chemistry. This includes 7 years
extensive experience in analytical data validation (CLP and non-CLP). Ms Webber has 7 years project
management experience and 7 years radiochemical data validation experience, which includes
instrumentation.

Beverly King

Beverly King has 15 years extensive experience in environmental/analytical chemistry. Her expertise in
data validation includes all types of parameters such as volatile target compounds (TCL), semi-volatile
target compounds, pesticide/PCBs, PCB-congeners, dioxins & furans, conventional general/wet
chemistry, TAL metals, leachate and reactivity characteristics (TCLP) priority pollutants-metals &
organics. Radiological parameters including gross alpha/beta and liquid scintillation counting parameter-
tritium.

Professional Qualifications

Ms. King has 15 years experience in environmental/analytical chemistry. This includes 12 years extensive
experience in analytical data validation (CLP and non-CLP). Ms. King has 7 years project management
experience and 4 years radiochemical data validation experience, which includes instrumentation.

Denise L. McGuire

Experience Summary
Denise McGuire has 15 years extensive experience in analytical chemistry, laboratory audits and general
QA/QC data management. Her expertise in data validation includes all types of parameters such as
volatile target compounds (TCL), semi-volatile target compounds, pesticide/PCBs, PCB-congeners,
dioxins & furans, conventional general/wet chemistry, TAL metals, TCLP, priority pollutants-metals &
organics; radiological parameters including gross alpha/beta gamma spectroscopy parameters; thermal
ionization mass spectroscopy, fluorometric uranium, alpha spectroscopy-strontium 89/90; alpha
spectrometry- thorium-237, uranium-234, 238, neptunium-237, plutonium-238, 239, 240, americium-241
and curium-242, 243, 244 and, liquid scintillation counting parameters-tritium.
She has extensive experience in the environmental consulting and laboratory services field. This
experience has included data validation experience interpreting organic, inorganic, radiological, and
chemical warfare agent analytical data; managing and procuring subcontracted analytical laboratories;
coordinating field sampling crews; generation and review of site-specific Field Sampling Plans, Quality
13
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QUALITY ASSURANCE/QUALITY CONTROL PLAN
FOR DATA VALIDATION SERVICES

Assurance Project Plans (QAPPs), Standard Operating Procedures (SOPs), and Remedial
Investigation/Feasibility Study (RI/FS) and Data Validation reports; field data collection and
environmental sampling; training and supervision of technical personnel; and field and laboratory
auditing. In addition, I have designed a data management system for all projects producing analytical
data. The data management system ensures quality data by incorporating quality assurance procedures,
data tacking, documentation, and multitask data usage.
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DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.

October 17, 2013

Adam S. Walters, Esq. Attorney-Client Privileged and Confidential
Partner Prepared at the Request of Counsel
Phillips Lytle LLP
3400 HSBC Center
Buffalo, NY 14203

RE:  Preliminary Phase Il Environmental Site Assessment
119 Franklin Street, 211 Franklin Street, 202 Franklin Street and 120 West Cornell Street
Olean, New York
Dear Mr. Walters:
Day Environmental, Inc. (DAY prepared this report describing the results of a preliminary Phase 11
Environmental Site Assessment (Phase Il ESA or study) completed on the property addressed 119
Franklin Street, 211 Franklin Street, 202 Franklin Street and 120 West Cornell Street, Olean, New
York (the Site). A project locus map identifying the location of the Site is included as Figure 1.
BACKGROUND

The Site consists of four contiguous parcels of land totaling approximately 14.28 acres. The four
parcels that comprise the Site include:

1) 119 Franklin Street (SBL # 94.040-1-20): An approximate 0.19-acre parcel of vacant land.

2) 202 Franklin Street (SBL # 94.040-1-21): An approximate 8.41-acre parcel of land that
includes a parking lot, vacant ground, and an athletic field (i.e., Hysol Park).

3) 211 Franklin Street (SBL #94.040-1-21): An approximate 5.54-acre parcel of land, improved
with an approximate 280,000-square foot, two-story industrial building with a partial
basement.

4) 120 West Connell Street (SBL # 94.040-1-22): An approximate 0.14-acre parcel of vacant
land.

The four parcels identified above are currently owned by Goodban Belt LLC (Goodban Belt), and
SolEpoxy, Inc., founded in 2010, currently leases the property from Goodban Belt and operates a
manufacturing facility on the southern portion of the Site (i.e., the 211 Franklin Street parcel).
Products currently manufactured by SolEpoxy include epoxy-molding compounds, insulating coating
powders and optically clear molding compounds primarily for use in electrical components. The
Site has a long history of industrial usage dating back to the at least 1886. In addition, industrial
activities and oil storage facilities with numerous railroad lines to service such operations are/were
prevalent in the area surrounding the Site. The Site is part of approximate 500-acre parcel of land
that has been designated as a Brownfield Opportunity Area (BOA) due to historic industrial
operations.

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 ) NEW YORK, NEW YORK 10170
(585) 454-0210 www.dayenvironmental.com (212) 986-8645

FAX (585) 454-0825 FAX (212) 986-8657



Mr. Adam S. Walters, Esg.
October 17, 2013
Page 2

A Phase | Environmental Site Assessment (Phase | ESA) completed at the Site in October 2013 by
DAY identified the following recognized environmental conditions (RECSs).

e REC #1 — Historical industrial usage of the Site, including:

o Industrial manufacturing activities at the Site since at least 1886;

0 Use of chemical and petroleum storage tanks;

0 Use of basements and subsurface vaults for possible chemical waste storage or
disposal; and

o Drain discharges that could contain waste materials generated during past
manufacturing operations.

e REC #2 - Potential contaminant migration from off site sources
LIMITATIONS

The findings and conclusions presented in this report are based upon an evaluation of a limited
number of samples collected during this study and DAY’s interpretation of this data. Conditions
between sample locations may vary and, as such, the findings and conclusions presented herein
should be considered as a professional opinion. If additional data becomes available in the future, it
may be necessary to re-evaluate the opinions expressed in this report.

PHASE Il ESA FIELDWORK AND ANALYTICAL LABORATORY TESTING

Between September 10, 2013 and September 13, 2013, test borings designated TB-01 through TB-07
were advanced using a combination of direct-push and rotary drilling methods. Upon completion of
drilling, 1-inch diameter monitoring wells constructed of flush-coupled polyvinyl chloride (PVC)
well screens and risers were installed in test borings TB-01 through TB-05. The table below
summarizes the test borings/monitoring wells completed as part of this preliminary Phase Il ESA.

Test Boring | Monitoring Well Groun_d Slurface Bottom of Test Boring | Screened Interval
Elevation® (feet) (feet bgs) (feet bgs)
TB-01 MW-A 95.66 27.0 15.9-25.9
TB-02 MW-B 97.84 28.0 18.0-28.0
TB-03 MW-C 98.26 28.0 18.0-28.0
TB-04 MW-D 99.28 30.0 20.0 — 30.0
TB-05 MW-E 101.91 33.0 23.0-33.0
TB-06 -- Not Measured 12.0 N/A
TB-07 -- Not Measured 4.0 N/A

'Ground elevation measured to an arbitrary site datum of 100.00 feet established on the rim of a
bollard located at the northwest corner of the 211 Franklin Street parcel.

The locations of test boring TB-01 through TB-07 and monitoring wells MW-A through MW-E are
presented on the Site Plan included as Figure 2.

Attorney-Client Privileged and Confidential
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Soil samples collected during the advancement of the test borings were observed to evaluate
stratigraphic conditions, and for evidence of potential environmental impact (e.g., staining, unusual
odors, etc.). In addition, a photoionization detector (PID) was used to scan the air space above the
samples collected. Copies of test boring logs for TB-01 through TB-07 that summarize subsurface
conditions and PID measurements are included in Attachment A. Monitoring well installation
diagrams for MW-A through MW-E are also included in Attachment A.

On September 19, 2013 groundwater monitoring wells MW-A though MW-E were developed for the
purpose of removing sediment that accumulated in the well casing during drilling in preparation for
sampling. Upon completion, the groundwater in each well was allowed to recharge to pre-
development levels before groundwater samples were collected from each monitoring well for
subsequent testing. In-situ measurements made at the time of groundwater sampling are summarized
below.

WELL TEMP pH ORP | CONDUCTIVITY PID TURBIDITY VISUAL
ID (°C) (su) (mV) (ms/cm) (ppm) (NTU) OBSERVATIONS

Very Cloudy,

MW-A | 148 | 697 | -144 0.94 275 >800 Chemical Odor,
Gray/Black,

Petroleum Sheen
Very Cloudy,

MW-B | 160 | 692 | -150 2.13 61.5 >800 Chemical Odor,
Gray/Black,

Petroleum Sheen

MW-C 135 7.27 | -37 1.21 0.0 >800 Very Cloudy,
(opaque) No Odor

Gray/Black

MW-D 154 7.10 -121 1.43 115 >800 Chemical Odor,

Petroleum Sheen

Cloudy, Brown,
No Odor

MW-E 14.8 7.22 -18 1.60 0.9 >800

Analytical Laboratory Testing

Select soil samples from the test borings advanced during this study and groundwater samples from
each of the monitoring wells installed during this study were submitted for testing by a New York
State Department of Health (NYSDOH) Environmental Laboratory Approval Program (ELAP)
certified analytical laboratory. Specifically, soil samples were delivered under chain-of-custody
control to ALS Group USA, Corp. dba ALS Environmental (ALS) in Rochester, New York.
Groundwater samples were delivered under chain-of-custody control to Spectrum Analytical Inc.
(Spectrum) in Agawam, Massachusetts. The samples submitted for testing and the test parameters are
summarized on Table 1 Phase Il Environmental Site Assessment, 211 Franklin Street, Olean, New
York, Analytical Laboratory Testing Program. Copies of the analytical laboratory reports prepared
by the analytical laboratories, and executed chain-of-custody documentation, are included in
Attachment B.
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The analytical laboratory results for the samples tested as part of this Phase Il ESA are summarized on the
following tables. These tables also include applicable regulatory standards/guidance values and/or cleanup
objectives.

Table 2a Summary of Detected Volatile Organic Compounds (VOCs) and TICs: Soil Samples

Table 2b Summary of Detected VOCs and TICs: Groundwater Samples

Table 3a Summary of Detected Semi-Volatile Organic Compounds (SVOCs) and TICs:
Soil/Fill Samples

Table 3b Summary of Detected SVOCs: Groundwater Samples

Table 4a Summary of TAL Metals + Cyanide: Soil Sample

Table 4b Summary of TAL Metals + Cyanide: Groundwater Samples

FINDINGS

This section describes the findings of the Phase 11 ESA based upon the work conducted to date.
Subsurface Conditions

Fill material/reworked soil was encountered in each of the test boings advanced for this study
beginning at the ground surface with the exception of TB-05, which was installed though
approximately 0.5 feet (ft.) of concrete floor in the warehouse portion of the 211 Franklin Street
building. The fill material/reworked soil encountered in TB-01 through TB-07 extended to depths
ranging from about 0.5 ft. below ground surface (bgs) in TB-1 to about 11 ft. bgs in TB-05. The fill
material typically consisted of reworked soil comprised primarily of sand and gravel intermixed in
some locations with brick fragments (i.e., within samples collected from test borings TB-01, TB-02,
TB-05, and TB-07), ash (TB-02), concrete fragments (TB-05 and TB-07), apparent epoxy resin
residue (TB-07) or coal residue (TB-07). Indigenous soil encountered below the fill generally
consisted of fine to coarse sand and fine to coarse gravel, with suspected larger aggregate (e.g.
cobbles, boulders). Equipment refusal (i.e., refusal of the direct-push drilling equipment) was
encountered in test boring TB-06 at 12.0 ft. bgs. The remaining test borings were advanced to depths
between 4 feet bgs (TB-07) and 33 feet bgs (TB-05) without encountering refusal. However, test
borings TB-01 and TB-02 had to be offset several feet and re-advanced after encountering suspected
larger aggregate in the native soils at depths of approximately 10 feet bgs and 12 feet bgs,
respectively. [Note: Test borings TB-01 through TB-05 were initially advanced via direct-push
drilling methods, and upon encountering refusal with the direct-push equipment the test borings were
subsequently advanced via rotary drilling methodologies and sampled using split spoons.]

Evidence of potential environmental impact (i.e., petroleum-like odors and elevated PID readings)
was identified during the advancement of test borings TB-01, TB-02, and TB-04. Specifically,
beginning at a depth of about 20 ft. bgs PID readings in excess of 100 parts per million (ppm) were
measured above soil samples collected from test boring TB-01, and these samples exhibited a
petroleum-like odor. A maximum PID reading of 121 ppm was measured above the bottom-most
sample collected from test boring TB-01 at a depth of about 26 ft. bgs, and this sample exhibited
petroleum-like odors. The samples collected from test boring TB-02 contained petroleum-like odors,
and elevated PID readings, beginning at a depth of about 18.0 ft. bgs. A maximum PID reading of
701 ppm was measured above the bottom-most sample collected from test boring TB-02, at a depth
of about 26 ft. bgs, and this sample exhibited petroleum-like odors. The samples collected from test
boring TB-04 began to exhibit petroleum-like odors, and elevated PID readings, at a depth of about
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26 ft. bgs. A maximum PID reading of 279 ppm was measured above the bottom-most sample
collected from test boring TB-04, at a depth of about 29 ft. bgs, and this sample exhibited petroleum-
like odors. Apparent field evidence of environmental impact was not observed in the other test
borings advanced during this study. Test boring TB-07 was advanced in an area of an approximate
0.1 foot thick layer of a hard solid black substance. However, the soil below the hard solid black
substance did not exhibit apparent field evidence of impact.

As shown on Table 2a, the soil sample TB-02 (24°) contained detectable concentrations of
methylcyclohexane and tert-butylbenzene and soil sample TB-04 (30°) contained no detectable
concentrations of target list VOCs. However, the both samples TB-02 (24°) and TB-04 (30°)
contained potentially elevated total concentrations of tentatively identified volatile organic
compounds (TICs) of 155.2 mg/kg or parts per million (ppm) and 95.1 ppm, respectively. The
concentration of the tert-butylbenzene detected in the sample TB-02(24’) does not exceed the
Unrestricted Use SCO. [Note: to date, the NYSDEC has not published a SCO for
methylcyclohexane, and a SCO has not been established for TICs.]

As shown in Table 3a, several target list SVOCs (i.e., primarily polyaromatic hydrocarbons, PAHS)
were detected in soil samples TB-02 (24’), TB-04 (30’), and TB-07 (3’), at concentrations below
their respective Unrestricted Use SCOs. The soil samples TB-02 (24°) and TB-04 (30’) contained
total concentrations of TICs of 56.6 ppm and 14.44 ppm respectively. The soil sample TB-07 (3°)
did not contain detectible concentrations of TICs.

As shown in Table 4a, the concentrations of the TAL Metals detected in the soil sample TB-02 (24°)
do not exceed their respective Unrestricted Use SCOs. Cyanide was not detected in the soil sample
TB-02 (24’) at a concentration greater than the laboratory detection limit of 0.094 ppm.

Note: Soil sample TB-02 (24’) was tested for the presence of polychlorinated biphenyls (PCBs).
However, PCBs were not detected in soil sample TB-02 (24°) at concentrations above the laboratory
method detection limit of 0.019 ppm.

Groundwater

On September 25, 2013, groundwater levels were measured in monitoring wells MW-A though MW-
E. Figure 3 includes the calculated groundwater elevation determined for each location referenced to
an arbitrary site-wide datum and the groundwater contours for the September 25, 2013
measurements. As depicted on Figure 3, groundwater flow in the area of the Site is generally toward
the southeast. This flow direction could be locally modified by nearby pumping, subsurface
structures, or other factors.

As shown on Table 2b, the groundwater samples collected from monitoring well MW-A though
MW:-E on September 19, 2012 contained detectable concentrations of one or more of the target list
VOCs: acetone, 2-butanone (MEK), sec-butyl benzene, tert-butylbenzene, naphthalene, and toluene.
The concentrations of tert-butylbenzene in MW-A and MW-B exceed the Class GA standard of 5
ug/l or parts per billion (ppb), and the concentration of acetone in MW-B exceed the Class GA
guidance value of 50 ppb. The concentrations of the other target list VOCs detected in the
groundwater samples from MW-A through MW-E do not exceed their respective Class GA standards
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or guidance values. In addition, groundwater samples MW-A, MW-B, and MW-D contained total
concentrations of TICs of 122.2 ppb, 615,200 ppb and 60.2 ppb, respectively.

As shown on Table 3b, the SVOCs bis(2-ethylhexyl)phthalate and di-n-butyl phthalate were detected
in the groundwater sample collected from MW-E on September 19, 2013, but the concentrations do
not exceed their respective groundwater standards.

As shown on Table 4b, TAL Metals in both groundwater samples tested. The concentrations of the
following TAL metals, detected in groundwater sample collected from MW-B on September 19,
2013, exceed their respective Class GA standards or guidance values: arsenic, barium, beryllium,
chromium, copper, iron, magnesium, manganese, sodium, nickel, lead, thallium, and zinc. The
concentrations of the following TAL metals, detected in groundwater sample collected from MW-D
on September 19, 2013, exceed their respective Class GA standards or guidance values: chromium,
iron, magnesium, manganese, sodium, and lead.

Total petroleum hydrocarbons (TPH)* measured in the groundwater samples tested, are summarized
below:

MW-A =139 mg/l or ppm;

MW:- B =483 mg/l;

MW:- C = Not detected at a concentration greater than 0.06 mg/I;
MW- D =7.3 mg/l; and

MW:- E = Not detected at a concentration greater than 0.05 mg/I.

The laboratory reported the above concentrations as “unidentified petroleum product’. However, the
laboratory indicated that the GC fingerprint of the petroleum product identified in the groundwater
samples tested was similar to #2 Fuel Oil, Ligroin (e.g., mineral spirits, petroleum naphtha, vmé&p
naphtha, etc.), and/or or other oil, including lubricating and cutting oil, and silicon oil.

QA/QC Results

Quality assurance and quality control measures implemented by Spectrum, and ALS are described in
the Analytical Data Packages prepared for the samples tested as part of this study (refer to
Attachment B). As indicated in the Analytical Data Packages, the laboratory results are within the
applicable acceptable ranges and thus *“acceptable”. In addition, a trip blank accompanied the
groundwater sample containers from the laboratory and, upon return, was tested for TCL VOCs +
TICs. Target list VOCs were not detected in the trip blank at concentrations above the laboratory
method detection limits. One TIC, identified as 2-2-chloroethoxy-ethanol was reported at a
concentration of 1.5 ppb in the Trip Blank. Based upon the above considerations, the analytical
laboratory data generated during this study is considered to be acceptable for use during this study.

! No regulatory standard or guidance values have been established for TPH. This test is used to evaluate the nature of the
petroleum products and relative concentrations.
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CONCLUSIONS AND RECOMMENDATIONS

Based upon this preliminary Phase Il ESA it is concluded that:

e Historical uses of the Site and adjoining properties (i.e., identified as REC #1 and REC #2 in the
Phase | ESA report) remain RECs for the reasons described below:

Evidence of apparent contamination (i.e., petroleum-type odors and elevated PID
readings) was encountered within the saturated soil in test borings TB-01, and TB-02, and
TB-04.

Soil samples collected from below the top of the apparent ground water table in test
borings TB-02 and TB-04 contained non-target VOC compounds (i.e., TICs) at
concentrations of 155.2 mg/Kg (or ppm) and 95.1 ppm (respectively) and non-target
SVOC compounds (TICs) at concentrations of 14.44 ppm and 56.6 ppm, respectively.
Groundwater samples collected from these locations (i.e., MW-B and MW-D,
respectively) contained non-target VOC compounds (TICs) at concentrations of 0.0602
and 615.2 mg/l or ppm, respectively. A saturated soil sample from TB-01 was not tested
for VOCs. However, a groundwater sample collected from this location (MW-A)
contained concentration of non-target VOC compounds (TICs) at a concentration of
0.1222 ppm.

The concentrations of the VOC tert-butylbenzene in the groundwater samples collected
from MW-A (i.e., 5.38 ug/l or ppb) and MW-B (3,130 ppb) exceed the Class GA standard
of 5 ppb. In addition, the concentration of acetone in the groundwater sample collected
from MW-B (i.e., 4,260 ppb) exceeds the Class GA guidance value of 50 ppb.

A groundwater sample collected from monitoring well MW-B contained concentrations of
the metals arsenic, barium, beryllium, chromium, copper, iron, magnesium, manganese,
sodium, nickel, lead, thallium, and zinc that exceeded applicable groundwater
standards/guidance values established by the NYSDEC.

Based on the contaminants detected in the samples tested during this study, it appears that the
groundwater and saturated soil are impacted by a combination of petroleum products, metals,
acetone, and potentially other constituents. While the source of the contamination detected has not
been conclusively determined, additional study is required to evaluate the nature and extent of the
contamination identified at the Site.

Future studies, and possible remediation, should be conducted per NYSDEC requirements. This Site
appears to be a candidate for inclusion in the Brownfield Cleanup Program (BCP), and consideration
should be given to conducting future studies and remedial activities within this program.
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If there are questions regarding this report, please contact this office.

Very truly yours,
Day Environmental, Inc.

Raymond Kampff
Associate Principal
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Figure 3: Groundwater Contour Map for September 25, 2013
Tables
Table 1: Analytical Laboratory Testing Program
Table 2a: Summary of Detected Volatile Organic Compounds (VOCs) and TICs: Soil

Samples

Table 2b: Summary of Detected VOCs and TICs: Groundwater Samples

Table 3a: Summary of Detected Semi-Volatile Organic Compounds (SVOCs) and TICs:
Soil/Fill Samples

Table 3b: Summary of Detected SVOCs: Groundwater Samples

Table 4a: Summary of TAL Metals + Cyanide: Soil Sample

Table 4b: Summary of TAL Metals + Cyanide: Groundwater Samples
Attachments

Attachment A: Test Boring Logs/Monitoring Well Installation Diagrams
Attachment B: Analytical Laboratory Report/ Chain-of-Custody Documentation

CAHO0658/4884S-13

Attorney-Client Privileged and Confidential
Prepared at the Request of Counsel



FIGURES



Document Path: \Smelt-win7pc\gis\GIS Mapping\4884S-13Solepo\4884S-4 - Locus.mxd

Last Date Saved: 10 Oct 2013

NOTE:

Topo imagery provided by ESRI Online Services and
USGS 7.5 Minute Quad of Olean, NY, dated 1968.

Site Coordinates are in Decimal Degrees:

77° 26' 23.58" W

43°5'42.67"N

SITE

0 1,000 2,000

4,000

I N cct
Copyright:© 2011 National Geographic Society, i-cubed

Date

09-19-2013

Drawn By

CPS

Scale

AS NOTED

day

DAY ENVIRONMENTAL, INC.
Environmental Consultants
Rochester, New York 14606
New York, New York 10170

Project Title

211 FRANKLIN STREET,
OLEAN, NEW YORK

PHASE Il ENVIRONMENTAL SITE ASSESSMENT

Drawing Title

Project Locus Map

Project No.

4884S-13

FIGURE 1




Document Path: \Smelt-win7pc\gis\GIS Mapping\4884S-13Solepo\4884S-1 - Site Plan.mxd

Last Date Saved: 11 Oct 2013

TB-01 (MW-A)

TB-02 (MW-B)

Legend

&
&

TB-03 (MW-C)

TB-05 (MW-E)

TB-04(MW-D)

Test boring 7%
Test boring / monitoring well ’

Approximate property boundary

NOTE:

Test borings and monitoring wells were
tape-measured in the field based on
existing site features. These locations
are to be considered approximate.

Property boundaries are approximate.
Aerial imagery provided by the New York

State GIS Clearinghouse, date 2012.

w2
0 75 150 300
I N Fcet

I R
<
3 S 2
™m|lo O')‘u_’j
¥
E E
T O |x
89 (\I|c
!
o (o2}
o o
>
[as]
8 &
g X|Z2 O|uw
g JE alZ
4 & O (]

09-16-2013

AS NOTED

DAY ENVIRONMENTAL, INC.

Environmental Consultants
Rochester, New York 14606
New York, New York 10170

day

PHASE Il ENVIRONMENTAL SITE ASSESSMENT

Drawing Title

211 FRANKLIN STREET
OLEAN, NEW YORK

Project Title

Site Plan

Project No.

4884S-13

FIGURE 2




Document Path: \Smelt-win7pc\gis\GIS Mapping\4884S-13Solepo\4884S-3 - GW Contour 20130925.mxd

Last Date Saved: 11 Oct 2013

= Z g o
d "l gf g
Legen o8 2 8
J SN -1
2 = 2
$5ﬂ -$ Test boring / monitoring well
W :
>$\<\ 77.34 Groundwater Elevation
& a
Potentiometric groundwater 5 N 5
contour based on an arbitrary 2 vz oly Z
s |z 3
datum of 100.00 feet 2 2 315 2
Approximate property G
boundary =z
( Apparent groundwater flow :(l'
direction E oo
MW-A z £8¢
w sSs-
77.34 ft S 38
& Z 25
o 8%s
: X3z
Q S cz2
>NZ 25y
\’%'\ CG z _§ ﬁ >§
> O
S O cses
““G
L)
75.65 ft
77.27 ft \
\J
/ MW-E g
© 75.65 ft &
N Lo
$ = N
w )
-
0 o
@ oy
2 0
" -
n o
| ]
S
Notes: E S 5
MW-D gz 5
. N o
75.57ft Test borings and monitoring wells were RS - =
tape-measured in the field based on 2 E % §
existing site features. These locations z=Z =, B
are to be considered approximate. %E Z é E, §
£g - I 2 )
Property boundaries are approximate. =N O =
Project No.
Aerial imagery provided by the New York
State GIS Clearinghouse, date 2012. 4884S-13
0 40 80 160 FIGURE 3
I . Fcct




TABLES



Table 1
Phase Il Environmental Site Assessment
211 Franklin Street
Olean, NY

Analytical Laboratory Testing Program

ngplg Date Matrix Test Parameters
Designation Sampled
TB-02 (24") 9/11/2013 Soll TCL VOCs + TICs, TCL SVOCs + TICs, PCBs, TAL Metals + Cn
TB-04 (30" 9/12/2013 Soil TCL VOCs + TICs, TCL SVOCs + TICs
TB-07 (3 9/13/2013 Soll TCL SVOCs + TICs
MW-A 9/19/2013 | Groundwater|TCL VOCs + TICs, TCL SVOCs + TICs, TPH
MW-B 9/19/2013 | Groundwater|TCL VOCs + TICs, TCL SVOCs + TICs, TAL Metals + Cn, TPH
MW-C 9/19/2013 | Groundwater|TCL VOCs + TICs, TPH
MW-D 9/19/2013 | Groundwater|TCL VOCs + TICs, TCL SVOCs + TICs, TAL Metals + Cn, TPH
MW-E 9/19/2013 | Groundwater|TCL VOCs + TICs, TCL SVOCs + TICs, TPH

Notes:

TCL VOCs = United States Environmental Protection Agency (USEPA) Target Compound List (TCL) Volatile
Organic Compounds by USEPA Method 8260

TICs = Tentatively Identified Compounds

TCL SVOCs = USEPA TCL Semi-Volatile Organic Compounds (SVOCs) by USEPA Method 8270

PCBs = Polychlorinated biphenyls (PCBs) by United States Environmental Protection Agency (USEPA) Method 8082A
TAL Metals = USEPA Target Analyate List (TAL) Metals

THP = Total Petroleum Hydrocarbons

Cn = Cyanide

PRIVILGED AND CONFIDENTIAL
PREPARED AT THE REQUEST OF COUNCIL
Day Environmental, Inc. 10/14/2013

CAH0652/48845-13



Phase Il Environmental Site Assessment

Table 2a

211 Franklin Street
Olean, NY

Summary of Detected Volatile Organic Compounds (VOCs) and TICS

Soil Samples
, Restricted Test Location and Sample Date
Unrestricted .
Compound sco @ Industrial TB-02 (24" TB-04 (30"
sco @ 9/11/2013 9/12/2013
Methylcyclohexane NS NS 2.7 ND (0.044)
tert-Butylbenzene 5.9 1000 0.16 J ND (0.056)
Total TICs NS NS 155.2 95.1
Notes:

All results and SCO values are in parts per million (ppm)

J = Estimated concentration

ND (0.044) = Not detected at a concentration greater than the laboratory Method Detection Limit shown in parenthesis

NS = No Standard

(1) = Soil Cleanup Objective (SCO) for Unrestricted Use as referenced in 6 NYCRR Part 375 dated 12/14/06.
(2) = Soil Cleanup Objective (SCO) for Restricted Industrial Use as referenced in 6 NYCRR Part 375 dated 12/14/06.
TIC = Tentatively Identified Compound

The compond decahydro-2-methyl-Naphthalene was tentaively identified as a VOC in soil sample TB-12 (30

and TB-15A (24").

Day Environmental, Inc.

PRIVILGED AND CONFIDENTIAL

PREPARED AT THE REQUEST OF COUNCIL

10/14/2013
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Table 2b
Phase Il Environmental Site Assessment
211 Franklin Street
Olean, NY

Summary of Detected Volatile OrganicCompounds (VOCs) and Tentatively Identified Compounds (TICs)

Groundwater Samples

Groundwater
Compound Standard or MW-A MW-B MW-C MW-D MW-E
Guidance 09/19/13 09/19/13 09/19/13 09/19/13 09/19/13
value @
Acetone 50 10.1 4,260 J,D| ND (2.56) ND (2.56) 9.53J
2-Butanone (MEK) 50 2.4J | ND(1,930) D ND (1.93) ND (1.93) ND (1.93)
sec-Butylbenzene 5 ND (0.82) ND (820) D ND (0.82) 1.05 ND (0.82)
tert-Butylbenzene 5 5.38 3,130 D ND (0.74) 1.90 ND (0.74)
Naphthalene 10 0.59 J ND (579) D ND (0.58) ND (0.58) ND (0.58)
Toluene 5 ND (0.81) ND (812) D 0.84 J | ND(0.81) ND (0.81)
Total TICs | NS | 1222 | 615200 | None | 60.2 | None

Notes:

All values reported in pg/l or parts per billion (ppb)

(1) = Groundwater standard or guidance value as referenced in NYSDEC TOGS 1.1.1 dated June 1998 as amended by the
NYSDEC's supplemental table dated April 2000

NS = No Standard or Guidance Value

ND (0.82) = Not detected at concentrations above the analytical laboratory detection limits shown in parenthesis

D = Data reported from a dilution

J = Estimated value

= Exceeds groundwater standard or guidance value

PRIVILGED AND CONFIDENTIAL
PREPARED AT THE REQUEST OF COUNCIL
Day Environmental, Inc. 10/14/2013 ZJT0019 / 4884S-13



Phase Il Environmental Site Assessment

Table 3a

211 Franklin Street

Olean, NY

Summary of Detected Semi-Volatile Organic Compounds (SVOCs) and TICS

Soil Samples

. Restricted Test Location and Sample Date
Unrestricted .
Compound sco® Industrial  |TB-02 (24')| TB-04 (30') TB-07 (3')
sco @ 9/11/2013| 9/12/2013 9/13/2013
Benz(a)anthracene 1 11 ND (0.056) ND (0.057) 0.260
Benzo(a)pyrene 1 1.1 ND (0.061) ND (0.061) 0.420
Benzo(b)fluoranthene 1 11 ND (0.088) ND (0.089) 0.360
Benzo(g,h,i)perylene 100 1,000 ND (0.069) ND (0.070) 0.360J
Benzo(k)fluoranthene 0.8 110 ND (0.065) ND (0.066) 0.350
Bis(2-ethylhexyl) Phthalate NS NS 0.180J 0.080J ND (0.170)
Chrysene 1 110 0.057J ND (0.052) 0.290
Fluoranthene 100 1,000 ND (0.058) ND (0.059) 0.450
Indeno(1,2,3-cd)pyrene 0.5 11 ND (0.060) ND (0.061) 0.3001
Phenanthrene 100 1,000 0.3501 ND (0.050) 0.240
Pyrene 100 1,000 ND (0.070) ND (0.071) 0.400J
Total TICs NS NS 56.6 14.44 ND
Notes:

All results and SCO values are in parts per million (ppm)

J = Estimated concentration

ND (0.070) = Not detected at a concentration greater than the laboratory Method Detection Limit shown in parenthesis

NS = No Standard

(1) = Soil Cleanup Objective (SCO) for Unrestricted Use as referenced in 6 NYCRR Part 375 dated 12/14/06.
(2) = Soil Cleanup Objective (SCO) for Restricted Industrial Use as referenced in 6 NYCRR Part 375 dated 12/14/06.
TIC = Tentatively Identified Compound

The compond decahydro-2-methyl-Naphthalene was tentaively identified as a SVOC in soil sample TB-12 (30') and TB-15A (24').

Day Environmental, Inc.

PRIVILGED AND CONFIDENTIAL
PREPARED AT THE REQUEST OF COUNCIL

10/14/2013

CAH0652/48845-13



Phase Il Environmental Site Assessment
211 Franklin Street

Table 3b

Olean, NY

Summary of Detected Semi-Volatile OrganicCompounds (SVOCs)

Groundwater Samples

Groundwater
Compound Standard or MW-A MW-B MW-C MW-D MW-E
P _ (1) 09/19/13 09/19/13 09/19/13 09/19/13 09/19/13
Guidance Value
Bis(2-ethylhexyl)phthalate 5 ND (56.7)|D ND (123)|D NT ND (1.05) 1.441J
Di-n-butyl phthalate 50 ND (52.2)|D ND (123)|D NT ND (0.969) 4.07]J

Notes:

All values reported in pg/l or parts per billion (ppb)
(1) = Groundwater standard or guidance value as referenced in NYSDEC TOGS 1.1.1 dated June 1998 as amended by the NYSDEC's
supplemental table dated April 2000

ND (56.7) = Not detected at concentrations above the analytical laboratory detection limits shown in parenthesis
D = Data reported from a dilution

J = Estimated value

Day Environmental, Inc.

PRIVILGED AND CONFIDENTIAL
PREPARED AT THE REQUEST OF COUNCIL

10/14/2013

ZJT0019 / 4884S-13



Table 4a
Phase Il ESA
211 Franklin Street
Olean, NY

Summary of Detected Target Analyate List (TAL) Metals

Soil Samples

. Restricted
Unrestricted .
Analyate sco @ Industrial TB-02 (24)
sco @ 9/11/2013

Aluminum NS NS 5580
Arsenic 13 16 6.7
Barium 350 10,000 34.5
Calcium NS NS 42,200
Chromium 30 6,800 22
Copper 50 10,000 15.3
Iron NS NS 15,900
Lead 63 3,900 9.2
Manganese 1,600 10,000 697
Nickel 30 10,000 10.9
Potassium NS NS 619
Vanadium NS NS 9.8
Zinc 109 10,000 51.6
Notes:

All results and SCO values are in parts per million (ppm)

NS = No Standard

(1) = Soil Cleanup Objective (SCO) for Unrestricted Use as referenced in 6 NYCRR Part 375 dated 12/14/06.
(2) = Soil Cleanup Objective (SCO) for Restricted Industrial Use as referenced in 6 NYCRR Part 375 dated 12/14/06.

Day Environmental, Inc.

PRIVILGED AND CONFIDENTIAL
PREPARED AT THE REQUEST OF COUNCIL
10/15/2013

CAH0652/48845-13



Table 4b
Phase Il Environmental Site Assessment
211 Franklin Street
Olean, NY

Summary of Detected Target Analyte List (TAL) Metals

Groundwater Samples

Groundwater MW-A MW-B MW-C MW-D MW-E
Analyte Standardor -l g919113 09/19/13 09/19/13 | 09/19/13 | 09/19/13
Guidance Value

Aluminum NS NT 588,000 NT 28,900 NT
Arsenic 25 NT 1,030 NT 46 NT
Barium 1,000 NT 5,860 NT 42.8 NT
Beryllium 3 NT 25.7 NT 1.6J NT
Calcium NS NT 2,840,000 D NT 288,000 D NT
Cobalt NS NT 484 NT 23.3 NT
Chromium 50 NT 2,140 NT 57.4 NT
Copper 200 NT 2,050 NT 167 NT
Iron 300 NT 1,220,000 NT 59,800 NT
Potassium NS NT 94,500 NT 9,800 NT
Magnesium 35,000 NT 557,000 D NT 67,900 NT
Manganese 300 NT 59,500 D NT 2,730 NT
Sodium 20,000 NT 191,000 NT 98,000 NT
Nickel 100 NT 1,120 NT 57.8 NT
Lead 25 NT 1,850 NT 78.4 NT
Thallium 0.5 NT 48.5 J NT ND (2.9) NT
VVanadium NS NT 846 NT 47.2 NT
Zinc 2,000 NT 6,560 NT 471 NT
Mercury 0.7 NT 0.49 J NT ND (0.08) NT
Cyanide 200 NT ND (3.6) NT ND (3.6) NT
Notes:

All values reported in pg/l or parts per

billion (ppb)

(1) = Groundwater standard or guidance value as referenced in NYSDEC TOGS 1.1.1 dated June 1998 as amended by the NYSDEC's

supplemental table dated April 2000
NS = No Standard or Guidance Value

ND (3.6) = Not detected at concentrations above the analytical laboratory detection limits shown in parenthesis

D = Data reported from a dilution
J = Estimated value
NT = Not Tested

2.140| = Exceeds groundwater standard or guidance value

Day Environmental, Inc.

PRIVILGED AND CONFIDENTIAL

PREPARED AT THE REQUEST OF COUNCIL

10/14/2013

ZJT0019 / 4884S-13



ATTACHMENT A
TEST BORING LOGS
AND

MONITORING WELL INSTALLATION DIAGRAMS



d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

m’_ec . Test Boring TB-01
Project Address: 211 Franklin Street

Olean, NY Ground Elevation: Datum: Page 1 of 2
DAY Representative: Z. Tennies Date Started: 9/10/2013 Date Ended: 9/10/2013
Drilling Contractor: Applus Borehole Depth:  27.0' Borehole Diameter: 4"
Sampling Method: Direct Push & Split Spoon Completion Method: W Well Installed [] Backfilled with Grout [] Backfilled with Cuttings
Water Level (Date): 18.8' (9/10/13) through augers
£
; . =) g s g

o 8 < o a &

S £ oy > T P 2 Sample Description Notes

= 9] z [a} e o g 5

< b 2 o ] g 2 g

Sl sl e |&|s|8|c¢

@ o < 53 né < o} 8]

[a) [ [%] (%] X z T o

0.0 Brown, fine to medium Sand, some Roots, little Red Brick (FILL) Monitoring Well MW-A
1
0.0 Brown-Red, fine to medium SAND, little coase Gravel, damp
NA S-1 0-4 69 NA NA
2
0.0
3 ...Gray-Black, trace fine Gravel
0.0
2 Gray-Brown, SAND, trace fine Gravel, damp
0.0
5
0.0
NA S-2 4-8 38 NA NA
6
0.0
7
0.0
8 ...fine to medium SAND
0.0
9 NA S-3 8-10 10 NA NA Gray-Brown, medium to coarse GRAVEL, some Sand, damp
0.0 Test boring advanced to 10 feet via direct-
push methods and completed to 27 feet
10
0.2 | Gray-Brown, Silty fine to coarse SAND, little medium coarse Gravel, damp with H S A with split spoon samples
NA S-4 | 10-12 78 NA NA collected at 5-foot intervals.
11
0.0
12
13
14
3.1
NA S5 | 1416 | 75 54 NA
15
147
16
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Boring TB-01
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300

ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657

2jt0014 / 4884S-13

10/14/2013



d ay ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

m’_ec . Test Boring TB-01
Project Address: 211 Franklin Street

Olean, NY Ground Elevation: Datum: Page 2 of 2
DAY Representative: Z. Tennies Date Started: 9/10/2013 Date Ended: 9/10/2013
Drilling Contractor: Applus Borehole Depth:  27.0' Borehole Diameter: 4"
Sampling Method: Direct Push & Split Spoon Completion Method: W Well Installed [] Backfilled with Grout [ Backfilled with Cuttings
Water Level (Date): 18.8'
£
; g E3 s g

£ @ = a)

o 8 < o a &

o E 2 > o ° = Sample Description Notes

= 9] z [a} e o g 5

Sl lale|lals]|5]|8

ElE|E| 8| &8s |%|¢

@ o < 53 né < o} 8]
[a) [ [%] (%] X z T o
5.0
17
18
19
20
101 Very dense, Gray, Silty fine to coarse SAND and medium to coarse GRAVEL, moist
21 S-6 | 20-22 67 57 25.7 petroleum/chemical odor
81.1
22
23
24
ZK
13 Gray, Silty fine to medium SAND, wet, petroleum/chemical odor
26 S-7 25-27 65 44 422 Dense, Gray, Silty fine to coarse SAND and medium to coarge GRAVEL, wet,
121 petroleum/chemical odor
27
End of Boring @ 27.0'
28
29
30
31
32
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Boring TB-01
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300

ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657 ||

2jt0014 / 4884S-13

10/14/2013



dav ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.

MONITORING WELL CONSTRUCTION DIAGRAM

Project #: 4884S-13 MONITORING WELL MW-A
Project Address: 211 Franklin Street

Olean, New York Ground Elevation: 95.66' Datum: 100'
DAY Representative: Z. Tennies Date Started: 9/10/2013 Date Ended: 9/10/2013

Drilling Contractor: Applus
Water Level (Date): 77.34' (9-25-13)

1.16 Height of Stickup (ft)

Ground Surface

4.0 Depth to Bottom of Bentonite Surface Patch (ft)
Backfill Type Soil

13.9 Depth to Top of Bentonite Seal (ft)

14.9 Depth to Bottom of Bentonite Seal (ft)

15.9 Depth to Top of Well Screen (ft)
m 4.0 Diameter of Borehole (in)

Backfill Type Sand

1.0 Inside Diameter of Well (in)

S+ -+ 7+| Type of Pipe PVC
- -« | Screen slot size 10 Slot

Refer to Test Boring Log TB-01 for Soil Description
I

e e . . ‘| _25.9 Depth to Bottom of Well Screen (ft)

SoLd..7.7] _27.0 Depth to Bottom of Borehole (ft)

Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) NA = Not Available or Not Applicable

MONITORING WELL MW-A

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657

zjt0015 / 4884S-13 10/11/2013




d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

m’_ec . Test Boring TB-02
Project Address: 211 Franklin Street

Olean, NY Ground Elevation: Datum: Page 1 of 2
DAY Representative: Z. Tennies Date Started: 9/10/2013 Date Ended: 9/11/2013
Drilling Contractor: Applus Borehole Depth:  28.0' Borehole Diameter: 4"
Sampling Method: Direct Push & Split Spoon Completion Method: W Well Installed [] Backfilled with Grout [] Backfilled with Cuttings
Water Level (Date): 20.61' (9/11/13) through augers
£
. _ =5 § = g

o 8 < o a &

S £ oy > T P 2 Sample Description Notes

= 9] z [a} e o g 5

£ 2 o o 3 3 > 8

Sl sl e |&|s|8|c¢

@ o < 53 né < o} 8]

[a) [ [%] (%] X z T o

0.2 Brown, medium to coarse Gravel, some Ash/Brick, damp (FILL) Monitoring Well MW-B
S-1 0-2 100
1
2
0.0 Brown, some Red Brick, trace Sand, damp (FILL)
S-2 2-4 25 14
3
0.0
4
0.0
S-3 4-6 25 14
5
0.0
6
0.0 | some Brick and Concrete material, damp (FILL)
S-4 6-8 20 5
7
0.0 Test boring advanced to 8 feet bgs via
direct-push methods and completed to
8
0.1 28 feet bgs with H S A and split spoon
samples
9
0.0
10
16 0.0 Very dense, Gray-Brown, coarse SAND, some fine to coarse Gravel, moist
32 S-5 | 10-12 | 825 74
11
42 0.2 Very dense, Gray-Brown, SILT, fine to coarse Sand, some fine to coarse Gravel,
40 f
12 moist
10 0.3
13 35 S-6 12-14 60 65 Very dense, Gray-Brown, fine to coarse SAND, some fine to coarse Grave,
30 0.0 trace Silt, moist
32
14
19 0.1
23 S-7 | 1416 | 725 51
15
28 15
16 43 2.6 Gray, Silty fine to medium SAND and medium to coarse Gravel, moist
50 S-8 |16-16.5| 10 50 0.0
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Boring TB-02
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657

2jt0014 / 4884S-13

10/14/2013



d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
PrOJ.ect # 4884S-13 : Test Boring TB-02
Project Address: 211 Franklin Street
Olean, NY Ground Elevation: Datum: Page 2 of 2
DAY Representative: Z. Tennies Date Started: 9/10/2013 Date Ended: 9/11/2013
Drilling Contractor: Applus Borehole Depth:  28.0' Borehole Diameter: 4"
Sampling Method: Direct Push & Split Spoon Completion Method: W Well Installed [] Backfilled with Grout [ Backfilled with Cuttings
Water Level (Date): 20.61' (9/11/13) through augers
£
. _ g g & £
o 8 < o a &
S £ oy > T P 2 Sample Description Notes
= 9] z [a} e o g 5
Sl lale|lals]|5]|8
sllele|&|s|8]|%
@ =l I [ x < 3 8]
[a) [ [%] (%] X z T o
17
18
37 41.9 Very dense, Gray-Brown, silty fine to coarse SAND, some medium to coarse
19 50 S-9 [18-19.5| 60 50+ 117 Gravel, moist, chemical/petroleum odor
50/4 55.4
20
8.5
37 S-10 | 20-21 | 45 50+ | 845
21
50/4 311
22
14 122
23 24 S-11 [ 22-24 80 51 750 Gray, fine to coarse SAND and fine to coarge GRAVEL, wet, strong chemical/
27 359 petroleum odor
20
24
24 605
- 24 S-12 (24-25.8| 75 237 | trace Silt Petroleum sheen observed at 25.0'
50 305
50.3 278 190
26
37 701
50/4 | S-13 | 26-27 | 43 50+ | 67.2 | 283
27
28
Bottom of Hole @ 28.0"
29
30
31
32
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Boring TB-02
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657 ||

2jt0014 / 4884S-13

10/14/2013



dav ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.

MONITORING WELL CONSTRUCTION DIAGRAM

Project #: 4884S-13 MONITORING WELL MW-B
Project Address: 211 Franklin Street

Olean, New York Ground Elevation: 97.84' Datum: 100'
DAY Representative: Z. Tennies Date Started: 9/11/2013 Date Ended: 9/11/2013

Drilling Contractor: Applus
Water Level (Date): 77.27' (9-25-13)

2.48 Height of Stickup (ft)

Ground Surface
2.0 Depth to Bottom of Concrete Surface Patch (ft)
Backfill Type Concrete
16.0 Depth to Top of Bentonite Seal (ft)
17.0 Depth to Bottom of Bentonite Seal (ft)

18.0 Depth to Top of Well Screen (ft)
m 4.0 Diameter of Borehole (in)

Backfill Type Sand

1.0 Inside Diameter of Well (in)

S+ -+ 7+| Type of Pipe PVC
- -« | Screen slot size 10 Slot

Refer to Test Boring Log TB-02 for Soil Description
I

e e . . | _28.0 Depth to Bottom of Well Screen (ft)

S-'Ld’-7.7.7) _28.0 Depth to Bottom of Borehole (ft)

Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) NA = Not Available or Not Applicable

MONITORING WELL MW-B

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657

zjt0015 / 4884S-13 10/11/2013



d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

i : Test Boring TB-03
Project Address: 211 Franklin Street
Olean, NY Ground Elevation: Datum: Page 1 of 2
DAY Representative: Z. Tennies Date Started: 9/11/2013 Date Ended: 9/11/2013
Drilling Contractor: Applus Borehole Depth:  28.0' Borehole Diameter: 4"
Sampling Method: Split Spoon Completion Method: W Well Installed [] Backfilled with Grout [] Backfilled with Cuttings
Water Level (Date): 22.73' (9/12/13) through augers
£
. _ =5 § = g

o 8 < o a &

S £ oy > T P 2 Sample Description Notes

= 9] z [a} e o g 5

= b o 3 5 2 g

slglelelé|s]3]%

@ o < 53 né < o} 8]

[a) [ [%] (%] X z T o

4 0.2 Gray-Brown, some crushed Rock, some fine to coarse Sand, damp (FILL) Monitoring Well MW-C
5 S-1 100 11 0.0
1
6 0.2
6
2
5 0.0
6 S-2 50 11 0.0
3
5 0.0
6
4
6 0.0 Dense, Brown, Silty medium to coarse SAND, some medium to coarse Gravel, damp
7 S-3 43 13 0.0
5
6 0.0
8
6
4 0.0 ...very dense, trace fine Gravel, moist
4 S-4 56 11 0.0
7
7 0.0
8 7 ...some fine Gravel
4 0.0 Dense, Brown, medium to coarse SAND and fine to medium GRAVEL, little Silt,
o 6 S-5 39 10 0.0 [moist
4 0.0
5
10
10 0.0 ...very dense, Gray-Brown
14 S-6 59 34 0.0
11
20 0.0
25
12
10 0.0
20 S-7 58 43 0.0
13
23 0.0
25
14
8 0.2
28 S-8 59 67 0.0
15
39 0.0
45 0.0
16
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Bori ng TB -03
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657

2jt0014 / 4884S-13

10/14/2013
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d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

i : Test Boring TB-03
Project Address: 211 Franklin Street
Olean, NY Ground Elevation: Datum: Page 2 of 2
DAY Representative: Z. Tennies Date Started: 9/11/2013 Date Ended: 9/11/2013
Drilling Contractor: Applus Borehole Depth:  28.0' Borehole Diameter: 4"
Sampling Method: Split Spoon Completion Method: W Well Installed [] Backfilled with Grout [ Backfilled with Cuttings
Water Level (Date): 22.73' (9/12/13)
£
; g E3 s g

£ @ = a)

o 8 < o a &

S £ oy > T P 2 Sample Description Notes

= 9] z [a} e o g 5

Sl 2| e o 8 3 = 8

Sl sl e |&|s|8|c¢

@ o < 53 né < o} 8]

[a) [ [%] (%] X z T o

35 0.0 Very dense, Gray-Brown, medium to coarse SAND and fine to coarse GRAVEL,
I 58 | 94 04 | litte Silt, moist
50/4 0.0
18
17 0.0
39 S-10 46 79 0.0
19
40 0.0
25
20
10 0.0
11 S-11 58 21 0.0
21
10 0.0
9
22
10 0.0 Medium dense, Gray-Brown, fine to coarse SAND, some fine to coarse GRAVEL,
8 | 512 ar | 18 00 Viitte Silt, wet
23
10 0.0
18
24
15 0.8
25 20 S-13 73 43 0.2 Very dense, Gray-Brown, fine to coarse SAND and fine to medium GRAVEL,
23 0.0 |trace silt
17 0.2
26
18 0.0 | some fine rounded Gravel
20 S-14 65 37 0.0
27
17 0.0
9
28
End of Boring @ 28.0"
29
30
31
32
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Bori ng TB -03
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657 ||

10/14/2013



dav ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.

MONITORING WELL CONSTRUCTION DIAGRAM

Project #: 4884S-13 MONITORING WELL MW-C
Project Address: 211 Franklin Street

Olean, New York Ground Elevation: 98.26' Datum: 100'
DAY Representative: Z. Tennies Date Started: 9/11/2013 Date Ended: 9/12/2013

Drilling Contractor: Applus
Water Level (Date): 75.65' (9-25-13)

T Ground Surface
0.43 Depth to Well Casing (ft)

2.0 Depth to Bottom of Bentonite Surface Patch (ft)
Backfill Type Bentonite/Soil

16.0 Depth to Top of Bentonite Seal (ft)

17.0 Depth to Bottom of Bentonite Seal (ft)

18.0 Depth to Top of Well Screen (ft)
m 4.0 Diameter of Borehole (in)

Backfill Type Sand

1.5 Inside Diameter of Well (in)

S+ -+ 7+| Type of Pipe PVC
- -« | Screen slot size 10 Slot

Refer to Test Boring Log TB-03 for Soil Description
I

e e . . | _28.0 Depth to Bottom of Well Screen (ft)

So'Ld.7.7.7| _28.0 Depth to Bottom of Borehole (ft)

Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) NA = Not Available or Not Applicable

MONITORING WELL MW-C

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657

zjt0015 / 4884S-13 10/11/2013



d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

i : Test Boring TB-04
Project Address: 211 Franklin Street
Olean, NY Ground Elevation: Datum: Page 1 of 2
DAY Representative: Z. Tennies Date Started: 9/12/2013 Date Ended: 9/12/2013
Drilling Contractor: Applus Borehole Depth:  30.0' Borehole Diameter: 4"
Sampling Method: Split Spoon Completion Method: W Well Installed [] Backfilled with Grout [] Backfilled with Cuttings
Water Level (Date): 23.7' (9/12/13) through augers
£
; . =) g s g

o 8 < o a &

S £ oy > T P 2 Sample Description Notes

= 9] z [a} e o g 5

Sl 2| e o 8 3 = 8

Sl sl e |&|s|8|c¢

@ o < 53 né < o} 8]

[a) [ [%] (%] X z T o

7 0.0 Brown, Sand and Gravel, little Roots, damp (FILL) Monitoring Well MW-D
5 S-1 0-2 32 11
1
6 0.0
5
2
4 0.0 Loose Brown, coarse SAND, some fine to medium Gravel, trace Silt, damp
4 S-2 2-4 56 9
3
5 0.0
5
4
7 0.0 | medium dense
6 S-3 4-6 33 14
5
8 0.0
12
6
15 0.0 Dense, Brown, fine to coarse SAND and coarse GRAVEL, trace Silt, damp
18 S-4 6-8 61 39
7
21 0.0
30
8
15 0.0 ...very dense
22 S-5 | 810 46 52
9
30 0.0
40
10
11
12
13
14
15
9 0.0 ...some Silt, moist
17 S-6 | 15-16 | 58 58
16
41 0.0
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Bori ng TB -04
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657

2jt0014 / 4884S-13
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d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

i : Test Boring TB-04
Project Address: 211 Franklin Street
Olean, NY Ground Elevation: Datum: Page 2 of 2
DAY Representative: Z. Tennies Date Started: 9/12/2013 Date Ended: 9/12/2013
Drilling Contractor: Applus Borehole Depth:  30.0' Borehole Diameter: 4"
Sampling Method: Split Spoon Completion Method: W Well Installed [] Backfilled with Grout [ Backfilled with Cuttings
Water Level (Date): 23.73' (9/12/13)
£
; g E3 s g

£ @ = a)

o 8 < o a &

o E 2 > o ° = Sample Description Notes

= 9] z [a} e o g 5

£ 2 o o 3 3 > 8

slglelelé|s]3]%

@ o < 53 né < o} 8]

[a) [ [%] (%] X z T o

35 0.0 Very dense, Brown, medium to coarse SAND and fine to coarse GRAVEL,
0.0 ; f
17 some Silt, moist
18
19
20
21
22
17 0.0
32 S-7 | 2224 73 68 0.0
23
36 0.0
31 0.0
24
31 0.0 ...Gray-Brown, little Silt
45 S-8 | 24-26 | 44 0.0
25
50/5 0.0
0.0
26
18 37.6 Very dense, Dark Gray, fine to coarse SAND and fine to coarse Gravel, some
25 S-9 | 26-28| 55 57 157 |siit wet
27 !
32 153 ...petroleum odor
20 60.1
28
8 184 ...Dense, fine to coarse SAND and medium to coarse GRAVEL, petroleum odor
17 S-10 | 28-30 | 70 40 279
29
23 170
27 236
30
End of Boring @ 30.0'
31
32
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Bori ng TB -04
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300

ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657 ||
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dav ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.

MONITORING WELL CONSTRUCTION DIAGRAM

Project #: 4884S-13 MONITORING WELL MW-D
Project Address: 211 Franklin Street

Olean, New York Ground Elevation: 99.28' Datum: 100'
DAY Representative: Z. Tennies Date Started: 9/12/2013 Date Ended: 9/12/2013

Drilling Contractor: Applus
Water Level (Date): 75.57' (9-25-13)

0.17 Height of Stickup (ft)

Ground Surface
2.0 Depth to Bottom of Bentonite Surface Patch (ft)
Backfill Type Soil
18.0 Depth to Top of Bentonite Seal (ft)
18.0 Depth to Bottom of Bentonite Seal (ft)

20.0 Depth to Top of Well Screen (ft)
m 4.0 Diameter of Borehole (in)

Backfill Type Sand

1.0 Inside Diameter of Well (in)

S+ -+ 7+| Type of Pipe PVC
- -« | Screen slot size 10 Slot

Refer to Test Boring Log TB-04 for Soil Description
I

e e . . ‘| _30.0 Depth to Bottom of Well Screen (ft)

S-'Ld’-7.7.7| _30.0 Depth to Bottom of Borehole (ft)

Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) NA = Not Available or Not Applicable

MONITORING WELL MW-D

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657

zjt0015 / 4884S-13 10/11/2013



d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

i : Test Boring TB-05
Project Address: 211 Franklin Street
Olean, NY Ground Elevation: Datum: Page 1 of 2
DAY Representative: Z. Tennies Date Started: 9/12/2013 Date Ended: 9/13/2013
Drilling Contractor: Applus Borehole Depth:  33.0' Borehole Diameter: 4"
Sampling Method: Direct Push & Split Spoon Completion Method: W Well Installed [] Backfilled with Grout [] Backfilled with Cuttings
Water Level (Date): 26.63" (9/13/13) through augers
£
; . =) g s g

o 8 < o a &

S £ oy > T P 2 Sample Description Notes

= 9] z [a} e o g 5

Sl 2| e o 8 3 = 8

slglelelé|s]3]%

@ o < 53 né < o} 8]

[a) [ [%] (%] X z T o

0.0 |coNCRETE Monitoring Well MW-E
1 Brown, Sand and Gravel, with some Red Brick and Concrete, damp (FILL)
0.0
S-1 0-4 51
2
0.0
3
0.0
4
0.0
5
0.0
S-2 4-8 73
6
0.0
7
0.0
8
0.0
9
0.0
S-3 8-12 75
10
0.0
11
0.0 Brown, medium to coarse SAND and fine GRAVEL, moist
12
0.0
13
0.0
S-4 | 12-16 | 85
14
0.0
15
0.0 Brown, Silty medium to coarse SAND, some fine Gravel, moist
16
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Bori ng TB -05
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300

ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657
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d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

i : Test Boring TB-05
Project Address: 211 Franklin Street
Olean, NY Ground Elevation: Datum: Page 2 of 2
DAY Representative: Z. Tennies Date Started: 9/12/2013 Date Ended: 9/13/2013
Drilling Contractor: Applus Borehole Depth:  33.0' Borehole Diameter: 4"
Sampling Method: Direct Push & Split Spoon Completion Method: W Well Installed [] Backfilled with Grout [ Backfilled with Cuttings
Water Level (Date): 26.63" (9/13/13)
£
. _ =5 § = g

o 8 < o a &

S £ oy > T P 2 Sample Description Notes

= 9] z [a} e o g 5

< = 2 o ] g 2 g

sls || e|e|ls|g|32

@ o < 53 - < o} 8]
[a) [ [%] (%] X z T o
Test boring advanced to 16.6 feet bgs
via direct push methods and completed
17
to 33.0 feet bgs with H S A with split spoon
16-20 samples colelcted at 5-foot intervals
18
19
20
S5 20-21| 105 0.0 Brown, Silty fine to coarse SAND, some fine Gravel, moist
21
22
23
24
25
S-6 | 25-27
26 ...wet
27
28
29
30
0.6 ...Gray-Brown, some fine to coarse Gravel
S-7 | 30-32 0.2
31
0.4
32
Bottom of Hole @ 33.0'
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Bori ng TB -05
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300

ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657 ||
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dav ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.

MONITORING WELL CONSTRUCTION DIAGRAM

Project #: 4884S-13 MONITORING WELL MW-E
Project Address: 211 Franklin Street

Olean, New York Ground Elevation: 101.91' Datum: 100'
DAY Representative: Z. Tennies Date Started: 9/13/2013 Date Ended: 9/13/2013

Drilling Contractor: Applus
Water Level (Date): 75.65' (9-25-13)

Ground Surface
0.14 Depth to Well Casing (ft)

2.0 Depth to Bottom of Bentonite Surface Patch (ft)
Backfill Type Concrete/Soil

21.0 Depth to Top of Bentonite Seal (ft)

22.0 Depth to Bottom of Bentonite Seal (ft)

23.0 Depth to Top of Well Screen (ft)
m 4.0 Diameter of Borehole (in)

Backfill Type Sand

1.0 Inside Diameter of Well (in)

S+ -+ 7+| Type of Pipe PVC
-1 1. - - -] Screen slotsize 10 Slot

Refer to Test Boring Log TB-05 for Soil Description
I

e e . . | _33.0 Depth to Bottom of Well Screen (ft)

S -1-7-7| _33.0 Depth to Bottom of Borehole (ft)

Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) NA = Not Available or Not Applicable

MONITORING WELL MW-E

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657
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d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

i : Test Boring TB-06
Project Address: 211 Franklin Street
Olean, NY Ground Elevation: Datum: Page 1 of 1
DAY Representative: Z. Tennies Date Started: 9/10/2013 Date Ended: 9/10/2013
Drilling Contractor: Applus Borehole Depth:  12.0' Borehole Diameter: 2"
Sampling Method: Direct Push Completion Method: [ Well Installed [] Backfilled with Grout M Backfilled with Cuttings
Water Level (Date):
£
; . =) g s g

o 8 < o a &

S £ oy > T P 2 Sample Description Notes

= 9] z [a} e o g 5

= e o o ] g =3 S

slslelel|é|s|3]|¢

@ =l I [ x < 3 8]

[a) [ [%] (%] X z T o

0.7 Brown, some Roots, damp (FILL)
1 Red-Brown, Silty SAND, some fine to medium Gravel, damp
0.6
NA S-1 0-4 58 NA NA
2
0.3
3
0.2
4
1.2
5 ...Silty fine to medium SAND and coarse GRAVEL
0.0
NA S-2 4-8 45 NA NA
6
0.3
7
0.3
8
0.2
9
0.4
NA S-3 8-12 86 NA NA
10
0.3
11
0.0
12
Equipment Refusal @ 12.0'
13
14
15
16
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Bori ng TB -06
5) Headspace PID readings may be influenced by moisture
1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300

ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657
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d av ENVIRONMENTAL CONSULTANTS
DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.
Project #: 4884S-13 .

i : Test Boring TB-07
Project Address: 211 Franklin Street
Olean, NY Ground Elevation: Datum: Page 1 of 1
DAY Representative: Z. Tennies Date Started: 9/13/2013 Date Ended: 9/13/2013
Drilling Contractor: Applus Borehole Depth: 4.0 Borehole Diameter: 2"
Sampling Method: Direct Push Completion Method: [ Well Installed [] Backfilled with Grout M Backfilled with Cuttings
Water Level (Date):
£
; g E3 s g

£ @ = a)

o 8 < o a &

o E 2 > o ° = Sample Description Notes

= 9] z [a} e o g 5

Sl lale|lals]|5]|8

ElE|E| 8| &8s |%|¢

@ o < 53 né < o} 8]
[a) [ [%] (%] X z T o
0.0 Brown-Black, some epoxy resin residue, some red brick, damp (FILL)
1
0.4 Black, Silty, fine to medium SAND, with some Coal residue, some crushed Concrete,
NA S-1 0-4 55 NA NA
P damp (FILL)
0.2 Brown, medium to coarse SAND, some medium Gravel, moist
3
0.0
4
Bottom of Hole @ 4.0'
5
6
7
8
9
10
11
12
13
14
15
16
Notes: 1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
2) Stratification lines represent approximate boundaries. Transitions may be gradual.
3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.
4) NA = Not Available or Not Applicable Test Bori ng TB -07
5) Headspace PID readings may be influenced by moisture

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
(585) 454-0210 (212) 986-8645
FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657
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ATTACHMENT B
ANALYTICAL LABORATORY REPORTS
AND

CHAIN-OF-CUSTODY DOCUMENTATION



Report Date:

03-Oct-13 16:42

SPECTRUM ANALYTICAL, INC.

Featuring

HANIBAL TECHNOLOGY

Laboratory Report

Day Environmental, Inc.

1563 Lyell Avenue
Rochester, NY 14606

Attn: Ray Kampff

L4 Final Report
O Re-Issued Report
O Revised Report

Project: 211 Franklin St - Olean, NY
Project #: 48845-13

Laboratory ID  Client Sample ID Matrix Date Sampled Date Received
SB77308-01 MW-A Ground Water 19-Sep-13 16:00 20-Sep-13 09:00
SB77308-02 MW-B Ground Water 19-Sep-13 16:20 20-Sep-13 09:00
SB77308-03 MW-C Ground Water 19-Sep-13 13:55 20-Sep-13 09:00
SB77308-04 MW-D Ground Water 19-Sep-13 15:30 20-Sep-13 09:00
SB77308-05 MW-E Ground Water 19-Sep-13 15:30 20-Sep-13 09:00
SB77308-06 Trip Blank Trip Blank 19-Sep-13 00:00 20-Sep-13 09:00

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control
requirements for each method. These results relate only to the sample(s) as received.
All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110
Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MAO11/MAO12

New York # 11393/11840
Pennsylvania # 68-04426/68-02924
Rhode Island # 98

USDA # S-51435

Authorized by:

Nicole Leja
Laboratory Director

Spectrum Analytical holds certification in the State of New York for the analytes as indicated with an X in the "Cert." column within
this report. Please note that the State of New York does not offer certification for all analytes. Please refer to our website for specific
certification holdings in each state.

Please note that this report contains 41 pages of analytical data plus Chain of Custody document(s). When the Laboratory Report is
indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above. Where this report
identifies subcontracted analyses, copies of the subcontractor's test report are available upon request. This report may not be
reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does
not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality” web page at
www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc.
holds NELAC certification are New York, New Hampshire, New Jersey and Florida. All analytical work for Volatile Organic and Air analysis are
transferred to and conducted at our 830 Silver Street location (NY-11840, FL-E87936 and NJ-MA012).

Please contact the Laboratory or Technical Director at 800-789-9115 with any questions regarding the data contained in this laboratory report.

Headquarters: 11 Almgren Drive & 830 Silver Street « Agawam, MA 01001 ¢ 1-800-789-9115 « 413-789-9018 « Fax 413-789-4076

www.spectrum-analytical.com Page 1 of 41



CASE NARRATIVE:

The samples were received 1.1 degrees Celsius, please refer to the Chain of Custody for details specific to temperature upon receipt.
An infrared thermometer with a tolerance of +/- 1.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method
criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

Samples:

SB77308-01 MW-A

The pH of this sample has been adjusted in the laboratory for the tests listed below in accordance with the preservation
requirements of the applicable methods.

Fingerprinting by GC

SB77308-02 MW-B

The pH of this sample has been adjusted in the laboratory for the tests listed below in accordance with the preservation
requirements of the applicable methods.

Fingerprinting by GC

SB77308-03 MW-C

The pH of this sample has been adjusted in the laboratory for the tests listed below in accordance with the preservation
requirements of the applicable methods.

Fingerprinting by GC

SB77308-04 MW-D

The pH of this sample has been adjusted in the laboratory for the tests listed below in accordance with the preservation
requirements of the applicable methods.

Fingerprinting by GC

SB77308-05 MW-E

The pH of this sample has been adjusted in the laboratory for the tests listed below in accordance with the preservation
requirements of the applicable methods.

Fingerprinting by GC

EPA 245.1/7470A

Spikes:

1323504-MS1 Source: SB77308-02

The spike recovery was outside acceptance limits for the MS, MSD and/or PS due to matrix interference. The LCS and/or LCSD
were within acceptance limits showing that the laboratory is in control and the data is acceptable.

Mercury

1323504-MSD1 Source: SB77308-02

The RPD exceeded the QC control limits; however precision is demonstrated with acceptable RPD values for batch duplicate.

Mercury

The spike recovery was outside acceptance limits for the MS, MSD and/or PS due to matrix interference. The LCS and/or LCSD
were within acceptance limits showing that the laboratory is in control and the data is acceptable.

Mercury

1323504-PS1 Source: SB77308-02

This laboratory report is not valid without an authorized signature on the cover page.

03-Oct-13 16:42 * Reportable Detection Limit Page 2 of 41



EPA 245.1/7470A

Spikes:

1323504-PS1 Source: SB77308-02

The spike recovery was outside acceptance limits for the MS, MSD and/or PS due to matrix interference. The LCS and/or LCSD
were within acceptance limits showing that the laboratory is in control and the data is acceptable.

Mercury

Duplicates:

1323504-DUP1 Source: SB77308-02

The Reporting Limit has been raised to account for matrix interference.

Mercury

Samples:

SB77308-02 MW-B

The Reporting Limit has been raised to account for matrix interference.

Mercury
SW846 6010C
Spikes:

1323503-MS1 Source: SB77308-04

The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of
analyte inherent in the sample.

Aluminum
Calcium
Iron
Magnesium

The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on acceptable LCS
recovery.

Potassium

1323503-MSD1 Source: SB77308-04

The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of
analyte inherent in the sample.

Aluminum
Calcium
Iron
Magnesium

The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on acceptable LCS
recovery.

Potassium

1323503-PS1 Source: SB77308-04

The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of
analyte inherent in the sample.

Aluminum
Calcium
Iron
Magnesium
Sodium

This laboratory report is not valid without an authorized signature on the cover page.

03-Oct-13 16:42 * Reportable Detection Limit Page 3 of 41



SW846 6010C
Duplicates:

1323503-DUP1 Source: SB77308-02

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

Calcium
Magnesium
Manganese

The Reporting Limit has been raised to account for matrix interference.

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron

Lead
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium

Zinc
Samples:

SB77308-02 MW-B

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

Calcium
Magnesium
Manganese

The Reporting Limit has been raised to account for matrix interference.

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron

Lead
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

This laboratory report is not valid without an authorized signature on the cover page.

03-Oct-13 16:42 * Reportable Detection Limit Page 4 of 41



SW846 6010C
Samples:

SB77308-04 MW-D

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

Calcium
Magnesium

The Reporting Limit has been raised to account for matrix interference.

Silver

SW846 8100Mod.

Samples:

SB77308-01 MW-A

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB77308-02 MW-B

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SW846 8260C

Calibration:

1309039

Analyte quantified by quadratic equation type calibration.

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,3,5-Trichlorobenzene
1,3,5-Trimethylbenzene
1,4-Dioxane

2-Hexanone (MBK)
4-Isopropyltoluene
4-Methyl-2-pentanone (MIBK)
Acrylonitrile

Bromoform
cis-1,3-Dichloropropene
Dibromochloromethane
Hexachlorobutadiene
Naphthalene
n-Butylbenzene
n-Propylbenzene
sec-Butylbenzene

Styrene

Tert-amyl methyl ether
Tert-Butanol / butyl alcohol
tert-Butylbenzene
Tetrahydrofuran
trans-1,3-Dichloropropene

This laboratory report is not valid without an authorized signature on the cover page.
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SW846 8260C

Calibration:

1309039

This affected the following samples:

1323343-BLK1
1323343-BS1
1323343-BSD1
MW-B

MW-E
S311250-ICV1
S311665-CCV1
Trip Blank

1309057

Analyte quantified by quadratic equation type calibration.

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,3,5-Trichlorobenzene
Hexachlorobutadiene
Naphthalene

Tert-Butanol / butyl alcohol
trans-1,4-Dichloro-2-butene
Vinyl chloride

This affected the following samples:

1323478-BLK1
1323478-BS1
1323478-BSD1
MW-A

MW-C

MW-D
S311651-ICV1
S311744-CCV1

S311250-1CV1

Analyte percent recovery is outside individual acceptance criteria (80-120).

1,4-Dioxane (131%)

2-Hexanone (MBK) (124%)
4-Methyl-2-pentanone (MIBK) (126%)
Acetone (123%)

Tert-Butanol / butyl alcohol (125%)
Tetrahydrofuran (121%)

This affected the following samples:

1323343-BLK1
1323343-BS1
1323343-BSD1
MW-B

MW-E
S311665-CCV1
Trip Blank

S311651-ICV1

Analyte percent recovery is outside individual acceptance criteria (80-120).

Dichlorodifluoromethane (Freon12) (127%)
Trichlorofluoromethane (Freon 11) (121%)

03-Oct-13 16:42

This laboratory report is not valid without an authorized signature on the cover page.
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SW846 8260C

Calibration:

S311651-ICV1

This affected the following samples:

1323478-BLK1
1323478-BS1
1323478-BSD1
MW-A

MW-C

MW-D
S311744-CCV1

Laboratory Control Samples:

1323343 BS/BSD

Ethyl tert-butyl ether percent recoveries (67/70) are outside individual acceptance criteria (70-130), but within overall method
allowances. All reported results of the following samples are considered to have a potentially low bias:

MW-B
MW-E
Trip Blank

Tert-amyl methyl ether percent recoveries (61/72) are outside individual acceptance criteria (70-130), but within overall method
allowances. All reported results of the following samples are considered to have a potentially low bias:

MW-B
MW-E
Trip Blank

Samples:

S311665-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

Ethyl tert-butyl ether (-24.8%)

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.

1,4-Dioxane (-21.8%)
Tert-amyl methyl ether (-29.0%)
Tert-Butanol / butyl alcohol (-23.9%)

This affected the following samples:

1323343-BLK1
1323343-BS1
1323343-BSD1
MW-B

MW-E

Trip Blank

SB77308-02 MW-B

Elevated Reporting Limits due to the presence of high levels of non-target analytes.

Surrogate recovery outside of control limits. The data was accepted based on valid recovery of the remaining surrogates with three
required by program methods.
4-Bromofluorobenzene

SW3846 8270D

Calibration:

This laboratory report is not valid without an authorized signature on the cover page.
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SW846 8270D

Calibration:

1309046

Analyte quantified by quadratic equation type calibration.

2,4-Dinitrophenol
3,3’-Dichlorobenzidine
4,6-Dinitro-2-methylphenol
Benzidine

Benzoic acid

Di-n-octyl phthalate
Hexachlorocyclopentadiene
Pentachlorophenol

This affected the following samples:

1323267-BLK1
1323267-BS1
1323267-BSD1
MW-A

MW-B

MW-D

MW-E
S311567-ICV1
S311763-CCV1
S311874-CCV1

S311567-ICV1

Analyte percent recovery is outside individual acceptance criteria (80-120).

4-Nitrophenol (121%)
Benzidine (77%)

This affected the following samples:

1323267-BLK1
1323267-BS1
1323267-BSD1
MW-A

MW-B

MW-D

MW-E
S311763-CCV1
S311874-CCV1

Laboratory Control Samples:

1323267 BS/BSD

Pyridine percent recoveries (39/43) are outside individual acceptance criteria (40-140), but within overall method allowances. All
reported results of the following samples are considered to have a potentially low bias:

MW-A

MW-B

MW-D

MW-E

1323267 BSD

Benzidine RPD 56% (20%) is outside individual acceptance criteria.

Hexachlorocyclopentadiene RPD 23% (20%) is outside individual acceptance criteria.

This laboratory report is not valid without an authorized signature on the cover page.
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SW846 8270D
Samples:

S311763-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.
2-Nitroaniline (23.0%)
3-Nitroaniline (20.3%)
Bis(2-chloroisopropyl)ether (34.4%)
Bis(2-ethylhexyl)phthalate (25.5%)
Butyl benzyl phthalate (25.5%)
N-Nitrosodi-n-propylamine (20.9%)

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.

2,4-Dinitrophenol (42.0%)
4,6-Dinitro-2-methylphenol (32.2%)

This affected the following samples:

1323267-BLK1
1323267-BS1
1323267-BSD1

S311874-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

2,4-Dinitrotoluene (20.3%)
2-Nitroaniline (24.1%)
3-Nitroaniline (20.9%)
Bis(2-chloroisopropyl)ether (23.6%)
Bis(2-ethylhexyl)phthalate (32.8%)
Butyl benzyl phthalate (30.5%)

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.
2,4-Dinitrophenol (37.0%)
4,6-Dinitro-2-methylphenol (29.7%)
Benzidine (41.4%)

This affected the following samples:
MW-A
MW-B
MW-D
MW-E

SB77308-01 MW-A

Elevated Reporting Limits due to the presence of high levels of non-target analytes.

The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or
matrix interference's.

2,4,6-Tribromophenol
2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-dS
Phenol-d5
Terphenyl-dl4

SB77308-02 MW-B

Elevated Reporting Limits due to the presence of high levels of non-target analytes.

This laboratory report is not valid without an authorized signature on the cover page.
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SW846 8270D
Samples:

SB77308-02 MW-B

The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or
matrix interference's.

2,4,6-Tribromophenol
2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-d5
Phenol-d5
Terphenyl-dl4

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Acceptance Check Form

Client: Day Environmental, Inc.
Project: 211 Franklin St - Olean, NY / 48845-13
Work Order: SB77308

Sample(s) received on: 9/20/2013
Received by: Vickie Knowles

The following outlines the condition of samples for the attached Chain of Custody upon receipt.

o
&

1. Were custody seals present?

. Were custody seals intact?

. Were samples received at a temperature of < 6°C?

. Were samples cooled on ice upon transfer to laboratory representative?
. Were samples refrigerated upon transfer to laboratory representative?

. Were sample containers received intact?

~N O L AW

. Were samples properly labeled (labels affixed to sample containers and include sample ID, site
location, and/or project number and the collection date)?

8. Were samples accompanied by a Chain of Custody document?

9. Does Chain of Custody document include proper, full, and complete documentation, which shall
include sample ID, site location, and/or project number, date and time of collection, collector's name,
preservation type, sample matrix and any special remarks concerning the sample?

10. Did sample container labels agree with Chain of Custody document?

R MR OR®OON
OO0 OO0 OOROOORE
OO0 OO OoOoooorOg

11. Were samples received within method-specific holding times?

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received

MW-A 48845-13 Ground Water 19-Sep-13 16:00 20-Sep-13
SB77308-01
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260
Prepared by method SW846 5030 Water MS
76-13-1 1,1,2-Trichlorotrifluoroetha < 0.65 u g/l 1.00 0.65 1 SW846 8260C 30-Sep-13  30-Sep-13  JEG 1323478 X

ne (Freon 113)
67-64-1 Acetone 10.1 g/l 10.0 2.56 1 ! ! ! " ! X
107-13-1 Acrylonitrile <0.48 u pg/l 0.50 0.48 1 ! ' ' " ' X
71-43-2 Benzene <0.67 u g/ 1.00 0.67 1 ! ' ' " ' X
108-86-1 Bromobenzene <0.72 u g/ 1.00 0.72 1 ! ' ' " ' X
74-97-5 Bromochloromethane <0.71 u pg/l 1.00 0.71 1 ! ' ' " ' X
75-27-4 Bromodichloromethane <0.48 u g/ 0.50 0.48 1 ! ' ' " ' X
75-25-2 Bromoform <0.60 U g/l 1.00 0.60 1 ! ' ' " ' X
74-83-9 Bromomethane <1.14 u pg/l 2.00 1.14 1 ! ' ' " ' X
78-93-3 2-Butanone (MEK) 2.40 J g/l 10.0 1.93 1 ! ! ! " ! X
104-51-8 n-Butylbenzene <0.56 u g/l 1.00 0.56 1 ! ! ! " ! X
135-98-8 sec-Butylbenzene <0.82 u pg/l 1.00 0.82 1 ! ' ' " ' X
98-06-6 tert-Butylbenzene 5.38 g/l 1.00 0.74 1 ! ! ' " ! X
75-15-0 Carbon disulfide <1.28 u g/l 2.00 1.28 1 ! ! ! " ! X
56-23-5 Carbon tetrachloride <0.55 u pg/l 1.00 0.55 1 ! ' ' " ' X
108-90-7 Chlorobenzene <0.65 u g/ 1.00 0.65 1 ! ' ' " ' X
75-00-3 Chloroethane <1.00 U g/l 2.00 1.00 1 ! ' ' " ' X
67-66-3 Chloroform <0.69 u pg/l 1.00 0.69 1 ! ' ' " ' X
74-87-3 Chloromethane <147 u g/l 2.00 1.47 1 ! ! " " ! X
95-49-8 2-Chlorotoluene <0.79 U g/l 1.00 0.79 1 ! ' ' " ' X
106-43-4 4-Chlorotoluene <0.73 u pg/l 1.00 0.73 1 ! ' ' " ' X
96-12-8 1,2-Dibromo-3-chloroprop < 1.20 u g/ 2.00 1.20 1 ! ' ' " ' X

ane
124-48-1 Dibromochloromethane <0.34 u pg/ 0.50 0.34 1 ! ' ' " ' X
106-93-4 1,2-Dibromoethane (EDB) < 0.36 u g/l 0.50 0.36 1 ! ! ! " ! X
74-95-3 Dibromomethane <0.67 u g/l 1.00 0.67 1 ! ! ' " ! X
95-50-1 1,2-Dichlorobenzene <0.67 u pg/ 1.00 0.67 1 ! ' ' " ' X
541-73-1 1,3-Dichlorobenzene <0.71 u g/l 1.00 0.71 1 ! ! ! " ! X
106-46-7 1,4-Dichlorobenzene <0.62 u g/l 1.00 0.62 1 ! ! ' " ! X
75-71-8 Dichlorodifluoromethane <0.45 u g/ 2.00 0.45 1 ! ' ' " ' X

(Freon12)
75-34-3 1,1-Dichloroethane <0.68 U g/l 1.00 0.68 1 ! ' ' " ' X
107-06-2 1,2-Dichloroethane <0.78 u g/ 1.00 0.78 1 ! ' ' " ' X
75-35-4 1,1-Dichloroethene <0.49 u g/l 1.00 0.49 1 ! ! ! " ! X
156-59-2 cis-1,2-Dichloroethene <0.72 u g/l 1.00 0.72 1 ! ' ' " ' X
156-60-5 trans-1,2-Dichloroethene <0.83 u pg/l 1.00 0.83 1 ! ' ' " ' X
78-87-5 1,2-Dichloropropane <0.77 u g/l 1.00 0.77 1 ! ! ! " ! X
142-28-9 1,3-Dichloropropane <0.81 U g/l 1.00 0.81 1 ! ' ' " ' X
594-20-7 2,2-Dichloropropane <0.87 u pg/l 1.00 0.87 1 ! ' ' " ' X
563-58-6 1,1-Dichloropropene <0.64 u g/l 1.00 0.64 1 ! ! ! " ! X
10061-01-5 cis-1,3-Dichloropropene <0.36 U g/l 0.50 0.36 1 ! ' ' " ' X
10061-02-6 trans-1,3-Dichloropropene < 0.50 u pg/l 0.50 0.50 1 ! ' ' " ' X
100-41-4 Ethylbenzene <0.95 u g/l 1.00 0.95 1 ! ! ! " ! X
87-68-3 Hexachlorobutadiene <0.49 U g/l 0.50 0.49 1 ! ' ' " ' X
591-78-6 2-Hexanone (MBK) <0.66 u pg/l 10.0 0.66 1 ! ' ' " ' X

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-A 48845-13 Ground Water 19-Sep-13 16:00 20-Sep-13
SB77308-01
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260
Prepared by method SW846 5030 Water MS
98-82-8 Isopropylbenzene <0.62 u g/l 1.00 0.62 1 SW846 8260C 30-Sep-13  30-Sep-13 JEG 1323478 X
99-87-6 4-Isopropyltoluene <0.61 u g/ 1.00 0.61 1 ! ' ' " ' X
1634-04-4 Methyl tert-butyl ether <0.65 u g/l 1.00 0.65 1 ! ! ! " ! X
108-10-1 4-Methyl-2-pentanone <276 u pg/l 10.0 2.76 1 ! ' ' " ' X
(MIBK)
75-09-2 Methylene chloride <0.95 U g/l 2.00 0.95 1 ! ' ' " ' X
91-20-3 Naphthalene 0.59 J pg/l 1.00 0.58 1 ! ' ' " ' X
103-65-1 n-Propylbenzene <0.76 u g/ 1.00 0.76 1 ! ' ' " ' X
100-42-5 Styrene <0.62 U g/l 1.00 0.62 1 ! ' ' " ' X
630-20-6 1,1,1,2-Tetrachloroethane < 0.67 u g/l 1.00 0.67 1 ! " " " " X
79-34-5 1,1,2,2-Tetrachloroethane < 0.32 u g/ 0.50 0.32 1 ! ' ' " ' X
127-18-4 Tetrachloroethene <0.74 u g/ 1.00 0.74 1 ! ' ' " ' X
108-88-3 Toluene <0.81 u pg/l 1.00 0.81 1 ! ' ' " ' X
87-61-6 1,2,3-Trichlorobenzene <0.38 u g/ 1.00 0.38 1 ! ' ' " ' X
120-82-1 1,2,4-Trichlorobenzene <0.36 u g/l 1.00 0.36 1 ! ! ! " ! X
108-70-3 1,3,5-Trichlorobenzene <0.78 U g/l 1.00 0.78 1 ! ! ! " !
71-55-6 1,1,1-Trichloroethane <0.58 u g/l 1.00 0.58 1 ! ! " " ! X
79-00-5 1,1,2-Trichloroethane <0.64 u g/l 1.00 0.64 1 ! ! ! " ! X
79-01-6 Trichloroethene <0.76 u pg/l 1.00 0.76 1 ! ' ' " ' X
75-69-4 Trichlorofluoromethane <0.63 u g/ 1.00 0.63 1 ! ' ' " ' X
(Freon 11)
96-18-4 1,2,3-Trichloropropane <0.74 u g/l 1.00 0.74 1 ! ! " " ! X
95:63:6 1,2,4-Trimethylbenzene <0.76 u ug/! 1.00 076 1 " ' ' " ' X
108-67-8 1,3,5-Trimethylbenzene <0.74 U g/l 1.00 0.74 1 ! ! ! ! ! X
75-01-4 Vinyl chloride <0.81 u g/ 1.00 0.81 1 ! ' ' " ' X
179601-23-1 m,p-Xylene <1.64 u g/l 2.00 1.64 1 ! ! ! " ! X
95-47-6 o-Xylene <0.88 u g/l 1.00 0.88 1 ! ! ' " ! X
109-99-9 Tetrahydrofuran <1.44 u g/l 2.00 1.44 1 ! ! ' " !
60-29-7 Ethyl ether <0.69 u g/l 1.00 0.69 1 ! ! ! " ! X
994-05-8 Tert-amyl methyl ether <0.72 u g/l 1.00 0.72 1 ! ! ' " ! X
637-92-3 Ethyl tert-butyl ether <0.78 u g/l 1.00 0.78 1 ! ! " " ! X
108-20-3 Di-isopropyl ether <0.73 u g/l 1.00 0.73 1 ! ! ! " ! X
75-65-0 Tert-Butanol / butyl <8.64 u g/l 10.0 8.64 1 ! ! ' " ! X
alcohol
123-91-1 1,4-Dioxane <12.0 u g/l 20.0 12.0 1 ! ! ! " ! X
110-57-6 trans-1,4-Dichloro-2-buten < 0.74 u g/l 5.00 0.74 1 ! ' ' " ! X
e
64-17-5 Ethanol <35.0 u g/l 400 35.0 1 ! ' ' " ' X
Surrogate recoveries:
460-00-4 4-Bromofiuorobenzene 100 70-130 % ! ' ' " '
2037-26-5 Toluene-d8 101 70-130 % ! ! ! " !
17060-07-0 1,2-Dichloroethane-d4 105 70-130 % ! ! ! " !
1868-53-7 Dibromofluoromethane 99 70-130 % ! ' ' " '

Tentatively Identified Compounds by GC/MS
Prepared by method SW846 5030 Water MS

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

MW-A Client Project # Matrix Collection Date/Time Received
48845-13 Ground Water 19-Sep-13 16:00 20-Sep-13
SB77308-01
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Tentatively Identified Compounds by GC/MS
Prepared by method SW846 5030 Water MS
488-23-3 Benzene, 229 TiC g/l 1 SW846 8260C TICs ~ 30-Sep-13  30-Sep-13 JEG 1323478
1,2,3,4-tetramethyl-
95-93-2 Benzene, 19.6 Tic g/l 1 ! ! ! " !
1,2,4,5-tetramethyl-
3454-07-7 Benzene, 10.8 TiCc g/l 1 ! ! ! " !
1-ethenyl-4-ethyl-
002870-04-4 Benzene, 13.4 TIC pg/l 1 ] " " " "
2-ethyl-1,3-dimethyl-
Cyclohexane, 10.7 TiC g/l 1 ! ' ' " '
1,1,3-trimethyl-
Cyclohexane, 12.5 TIC g/l 1 ! ! ! " !
1,1-dimethyl-
Cyclohexane, 19.0 TiCc g/l 1 ! ! ! " !
1,2-dimethyl-,...
004850-28-6  Cyclopentane, 13.3 TiC pg/ 1 ! ' ' " '
1,2,4-trimeth...
Semivolatile Organic Compounds by GCMS
Semivolatile Organic Compounds RO5
Prepared by method SW846 3510C
83-32-9 Acenaphthene <50.0 unb g/l 278 50.0 50 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267 X
208-96-8 Acenaphthylene <483 upb g/l 278 48.3 50 ! ' ' " ' X
62-53-3 Aniline <35.0 u,b g/l 278 35.0 50 ! ! ! " ! X
120127 Anthracene <50.0 u.b g/ 278 50.0 50 ! ' ' " ' X
103-33-3 Azobenzene/Diphenyldiaz < 41.7 u,b g/l 278 a7 50 ! ! ' " !
ene
92-87-5 Benzidine <243 unb g/l 278 243 50 ! ! ! " ! X
56-55-3 Benzo (a) anthracene <66.1 upb pg/l 278 66.1 50 ! ' ' " ' X
50-32-8 Benzo (a) pyrene <48.3 u,D g/ 278 48.3 50 ! ' ' " ' X
205-99-2 Benzo (b) fluoranthene <472 u,b g/l 278 472 50 ! ! ! " ! X
191-24-2 Benzo (g,h,i) perylene <50.0 u,b g/l 278 50.0 50 ! ' ' " ' X
207-08-9 Benzo (k) fluoranthene <617 u.b pg/l 278 61.7 50 ! ' ' " ! X
65-85-0 Benzoic acid <121 u,b g/l 278 121 50 ! ' ! " ' X
100-51-6 Benzyl alcohol <517 unb pg/l 278 51.7 50 ! ' ' " ' X
111-91-1 Bis(2-chloroethoxy)metha < 38.9 u,b g/ 278 38.9 50 ! ' ' " ' X
ne
111-44-4 Bis(2-chloroethyl)ether <46.7 u, g/l 278 46.7 50 ! ' ' " ' X
108-60-1 Bis(2-chloroisopropyl)ethe < 54.4 u,D g/l 278 54.4 50 ! ' ' " ' X
r
117-81-7 Bis(2-ethylhexyl)phthalate < 56.7 u,b g/ 278 56.7 50 ! ' ' " ' X
101-55-3 4-Bromophenyl phenyl <472 U, g/l 278 472 50 ! ! ' " ! X
ether
85-68-7 Butyl benzyl phthalate <572 u.b g/ 278 57.2 50 ! ' ' " ' X
86-74-8 Carbazole <178 u,b g/l 278 178 50 ! ! ! " ! X
59-50-7 4-Chloro-3-methylphenol <528 unb g/l 278 52.8 50 ! ' ' " ' X
106-47-8 4-Chloroaniline <31.1 u.b g/ 278 31.1 50 ! ' ' " ' X
91-58-7 2-Chloronaphthalene <483 u.b g/l 278 48.3 50 ! ' ' " ' X
95-57-8 2-Chlorophenol <533 unb g/l 278 53.3 50 ! ' ' " ' X
7005-72-3 4-Chlorophenyl phenyl <494 u.b g/ 278 49.4 50 ! ' ' " ' X
ether
218-01-9 Chrysene <63.3 unb g/l 278 63.3 50 ! ' " " " X

This laboratory report is not valid without an authorized signature on the cover page.

03-Oct-13 16:42 * Reportable Detection Limit Page 14 of 41



Sample Identification

Client Project # Matrix Collection Date/Time Received

MW-A 48845-13 Ground Water 19-Sep-13 16:00 20-Sep-13
SB77308-01
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Semivolatile Organic Compounds by GCMS
Semivolatile Organic Compounds RO5
Prepared by method SW846 3510C
53-70-3 Dibenzo (a,h) anthracene <517 unb g/l 278 51.7 50 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267 X
132-64-9 Dibenzofuran <48.9 u.b g/ 278 48.9 50 ! ' ' " ' X
95-50-1 1,2-Dichlorobenzene <54.4 u,D g/l 278 54.4 50 ! ! ! " ! X
541-73-1 1,3-Dichlorobenzene <533 upb g/l 278 53.3 50 ! ' ' " ' X
106-46-7 1,4-Dichlorobenzene <55.6 u.b g/ 278 55.6 50 ! ' ' " ' X
91-94-1 3,3"-Dichlorobenzidine <37.8 u,b g/l 278 37.8 50 ! ! ! " ! X
120-83-2 2,4-Dichlorophenol <456 upb g/l 278 45.6 50 ! ' ' " ' X
84-66-2 Diethyl phthalate <478 u.b g/ 278 47.8 50 ! ' ' " ' X
131-113 Dimethyl phthalate <50.6 u,D ug! 278 50.6 50 " " " " " X
105-67-9 2,4-Dimethylphenol <45.0 upb g/l 278 45.0 50 ! ' ' " ' X
84-74-2 Di-n-butyl phthalate <522 u.b g/ 278 52.2 50 ! ' ' " ' X
534-52-1 4,6-Dinitro-2-methylphenol < 37.2 u,b g/l 278 372 50 ! ! ! " ! X
51-28-5 2,4-Dinitrophenol <159 upb g/l 278 159 50 ! ' ' " ' X
121-14-2 2,4-Dinitrotoluene <522 u.b g/ 278 52.2 50 ! ' ' " ' X
606-20-2 2,6-Dinitrotoluene <522 u,b g/l 278 52.2 50 ! ! ! " ! X
117-84-0 Di-n-octyl phthalate <433 upbD g/l 278 43.3 50 ! ' ' " ' X
206-44-0 Fluoranthene <533 u.b g/ 278 53.3 50 ! ' ' " ' X
86-73-7 Fluorene <50.0 u,b g/l 278 50.0 50 ! ! ! " ! X
118-74-1 Hexachlorobenzene <517 upb g/l 278 51.7 50 ! ' ' " ' X
87-68-3 Hexachlorobutadiene <46.1 u.b g/ 278 46.1 50 ! ' ' " ' X
77-47-4 Hexachlorocyclopentadien < 262 unb g/l 278 262 50 ! ! ! " ! X

e
67-72-1 Hexachloroethane <56.1 u.b g/ 278 56.1 50 ! ' ' " ' X
193-39-5 Indeno (1,2,3-cd) pyrene <511 u,b g/l 278 51.1 50 ! ! ! " ! X
78-59-1 Isophorone <46.1 unb pg/l 278 46.1 50 ! ' ' " ' X
91-57-6 2-Methylnaphthalene <50.6 u.b g/ 278 50.6 50 ! ' ' " ' X
95-48-7 2-Methylphenol <533 u,D ug/! 278 53.3 50 " " " " " X
108-39-4, 3 & 4-Methylphenol <522 upb pg/l 556 52.2 50 ! ' ' " ' X
106-44-5
91-20-3 Naphthalene <494 ub g/l 278 49.4 50 ! ! ' " ! X
88-74-4 2-Nitroaniline <456 u,b g/l 278 45.6 50 ! " " " " X
99-09-2 3-Nitroaniline <35.6 u,b g/l 278 35.6 50 ! ! ! " ! X
100-01-6 4-Nitroaniline <40.0 u,b g/l 1110 40.0 50 ! ! ! " ! X
98-95-3 Nitrobenzene <528 ub pg/l 278 52.8 50 ! ' ' " ' X
88-75-5 2-Nitrophenol <572 u.b g/ 278 57.2 50 ! ' ' " ! X
100-02-7 4-Nitrophenol <155 ub g/l 1110 155 50 ! ' ' " ' X
62-75-9 N-Nitrosodimethylamine <56.1 ub g/ 278 56.1 50 ! ' ' " ' X
621-64-7 N-Nitrosodi-n-propylamine < 51.1 u.b g/l 278 51.1 50 ! ' ' " ' X
86-30-6 N-Nitrosodiphenylamine <53.3 ub g/l 278 53.3 50 ! ! ' " ! X
87-86-5 Pentachlorophenol <45.0 unb g/l 1110 45.0 50 ! ' ' " ' X
85-01-8 Phenanthrene <483 uU,b g/l 278 48.3 50 ! ! ! " ! X
108-95-2 Phenol <528 uD ugl 278 52.8 50 " ' ' " ' X
129-00-0 Pyrene <711 u,b g/l 278 711 50 ! ! ! " ! X
110-86-1 Pyridine <53.9 u,D ug/! 278 53.9 50 " " " " " X
120-82-1 1,2,4-Trichlorobenzene <511 u,D g/l 278 51.1 50 ! ! ! " ! X
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-A 48845-13 Ground Water 19-Sep-13 16:00 20-Sep-13
SB77308-01
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Semivolatile Organic Compounds by GCMS
Semivolatile Organic Compounds RO5
Prepared by method SW846 3510C
90-12-0 1-Methylnaphthalene <517 unb ug/l 278 51.7 50 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267
95-95-4 2,4,5-Trichlorophenol <46.1 u.b g/ 278 46.1 50 ! ' ' " ' X
88-06-2 2,4,6-Trichlorophenol <433 u,b g/l 278 43.3 50 ! ! ! " ! X
82-68-8 Pentachloronitrobenzene <50.6 upb g/l 278 50.6 50 ! ' ' " ' X
95-94-3 1,2,4,5-Tetrachlorobenzen < 53.3 u.b g/ 278 53.3 50 ! ' ' " ' X
e
Surrogate recoveries:
321-60-8 2-Fluorobiphenyl 0 S01,U 30-130 % ! ' ' " '
367-12-4 2-Fluorophenol 0 S01,U 15-110 % ! ! ! " !
4165-60-0 Nitrobenzene-d5 0 S01,U 30-130 % ! ! ! " !
4165-62-2 Phenol-d5 0 So01,U 15-110 % ! ! ! " !
1718-51-0 Terphenyl-di4 0 S01,U 30-130 % ! ! " " !
118-79-6 2,4,6-Tribromophenol 0 S01, U 15-110 % ! ! ! " !
Extractable Petroleum Hydrocarbons
Fingerprinting by GC @GSt
Prepared by method SW846 3510C
8006-61-9 Gasoline <11 unb mg/l 1.1 1.1 5 SW846 8100Mod. 27-Sep-13  30-Sep-13 SEP 1323309
68476-30-2 Fuel Oil #2 Calculated mg/l 1.1 0.9 5 ! ! ! " "
as
68476-31-3 Fuel Oil #4 <0.1 unb mg/l 1.1 0.1 5 ! ! " " !
68553-00-4 Fuel Oil #6 <1.0 u.b mg/l 1.1 1.0 5 ! ! ! " !
M09800000 Motor Oil <0.9 u.b mg/l 1.1 0.9 5 ! ! ' " !
8032-32-4 Ligroin <03 unb mg/l 1.1 0.3 5 ! ! " " !
J00100000 Aviation Fuel <03 u.b mg/l 1.1 0.3 5 ! ! ! " !
Hydraulic Oil <01 unb mg/l 1.1 0.1 5 ! ! ! " !
Dielectric Fluid <03 u,b mg/l 1.1 0.3 5 ! ! ' " !
Unidentified 139 D mg/l 1.1 03 5 ! ! " " !
Other Oil Calculated mg/l 1.1 0.1 5 ! ! ! " !
as
Total Petroleum 139 D mg/l 1.1 0.1 5 ! ! ! " !
Hydrocarbons
Surrogate recoveries:
3386-33-2 1-Chlorooctadecane 66 40-140 % ! ' ' " '
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Sample Identification

Client Project # Matrix Collection Date/Time Received

MW-B 48845-13 Ground Water 19-Sep-13 16:20 20-Sep-13
SB77308-02
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260 RO5
Prepared by method SW846 5030 Water MS
76-13-1 1,1,2-Trichlorotrifluoroetha < 647 u,b g/l 1000 647 1000 SW846 8260C 27-Sep-13  27-Sep-13 naa 1323343 X

ne (Freon 113)
67-64-1 Acetone 4,260 J.D g/l 10000 2560 1000 ! ! ! " ! X
107-13-1 Acrylonitrile <475 upb pg/l 500 475 1000 ! ' ' " ' X
71-43-2 Benzene <669 u,b g/l 1000 669 1000 ! ! " " ! X
108-86-1 Bromobenzene <721 u,b g/l 1000 721 1000 ! ' ' " ! X
74-97-5 Bromochloromethane <710 unb pg/l 1000 710 1000 ! ' ' " ' X
75-27-4 Bromodichloromethane <479 u.b g/ 500 479 1000 ! ' ' " ! X
75-25-2 Bromoform <603 u,b g/l 1000 603 1000 ! ' ' " ' X
74-83-9 Bromomethane <1140 unb pg/l 2000 1140 1000 ! ' ' " ' X
78-93-3 2-Butanone (MEK) <1930 u,D g/l 10000 1930 1000 ! ! ! " ! X
104-51-8 n-Butylbenzene <562 u,b g/l 1000 562 1000 ! ! " " ! X
135-98-8 sec-Butylbenzene <820 unb g/ 1000 820 1000 ! ' ' " ' X
98-06-6 tert-Butylbenzene 3,130 D g/l 1000 745 1000 ! " ! " " X
75-15-0 Carbon disulfide <1280 u,b g/l 2000 1280 1000 ! ! ! " ! X
56-23-5 Carbon tetrachloride <549 upb pg/l 1000 549 1000 ! ' ' " ' X
108-90-7 Chlorobenzene <654 u.b g/ 1000 654 1000 ! ' ' " ' X
75-00-3 Chloroethane <1000 u,b g/l 2000 1000 1000 ! ! ! " ! X
67-66-3 Chloroform <689 upb pg/l 1000 689 1000 ! ' ' " ' X
74-87-3 Chloromethane <1470 u,b g/l 2000 1470 1000 ! " " " ! X
95-49-8 2-Chlorotoluene <79 u,b g/l 1000 791 1000 ! ! ! " ! X
106-43-4 4-Chlorotoluene <731 upb g/l 1000 731 1000 ! ' ' " ' X
96-12-8 1,2-Dibromo-3-chloroprop < 1200 u.b g/ 2000 1200 1000 ! ' ' " ! X

ane
124-48-1 Dibromochloromethane <343 unb g/ 500 343 1000 ! ' ' " ' X
106-93-4 1,2-Dibromoethane (EDB) < 361 uU,b g/l 500 361 1000 ! ' ! " ! X
74-95-3 Dibromomethane < 666 ub g/l 1000 666 1000 ! ! ' " ! X
95-50-1 1,2-Dichlorobenzene <668 unb pg/ 1000 668 1000 ! ' ' " ' X
541-73-1 1,3-Dichlorobenzene <712 u.b g/l 1000 712 1000 ! ' ' " ' X
106-46-7 1,4-Dichlorobenzene <624 ub g/l 1000 624 1000 ! ! ' " ' X
75-71-8 Dichlorodifluoromethane <447 unb g/ 2000 447 1000 ! ' ' " ' X

(Freon12)
75:34-3 1,1-Dichloroethane <680 ub g/l 1000 680 1000 ! ! ' " ! X
107-06-2 1,2-Dichloroethane <781 u,b g/l 1000 781 1000 ! ! " " " X
75-35-4 1,1-Dichloroethene <488 u,b g/l 1000 488 1000 ! ! ! " ! X
156-59-2 cis-1,2-Dichloroethene <716 ub g/l 1000 716 1000 ! ! ' " ! X
156-60-5 trans-1,2-Dichloroethene <832 ub g/l 1000 832 1000 ! " " " " X
78-87-5 1,2-Dichloropropane <771 u,D g/l 1000 77 1000 ! ! ! " ! X
142-28-9 1,3-Dichloropropane <807 ub g/l 1000 807 1000 ! ' ' " ' X
594-20-7 2,2-Dichloropropane <872 ub g/l 1000 872 1000 ! ' ' " ' X
563-58-6 1,1-Dichloropropene <636 u,b g/l 1000 636 1000 ! ! ! " ! X
10061-01-5 cis-1,3-Dichloropropene <364 u,b g/l 500 364 1000 ! ! ' " ! X
10061-02-6 trans-1,3-Dichloropropene <499 unb g/ 500 499 1000 ! ' ' " ' X
100-41-4 Ethylbenzene <951 uU,b g/l 1000 951 1000 ! ! " " ! X
87-68-3 Hexachlorobutadiene <489 ub g/l 500 489 1000 ! ! ' " ! X
591-78-6 2-Hexanone (MBK) <658 u,b g/l 10000 658 1000 ! " " " " X
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-B 48845-13 Ground Water 19-Sep-13 16:20 20-Sep-13
SB77308-02
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260 RO5
Prepared by method SW846 5030 Water MS
98-82-8 Isopropylbenzene <621 unb g/l 1000 621 1000 SW846 8260C 27-Sep-13  27-Sep-13 naa 1323343 X
99-87-6 4-Isopropyltoluene <609 u.b g/ 1000 609 1000 ! ' ' " ' X
1634-04-4 Methyl tert-butyl ether <652 u,b g/l 1000 652 1000 ! ! ! " ! X
108-10-1 4-Methyl-2-pentanone <2760 upb g/l 10000 2760 1000 ! ' ' " ' X
(MIBK)
75-09-2 Methylene chloride <947 u,b g/l 2000 947 1000 ! ! ! " ! X
91-20-3 Naphthalene <579 unb pg/l 1000 579 1000 ! ' ' " ' X
103-65-1 n-Propylbenzene <758 u.b g/ 1000 758 1000 ! ' ' " ' X
100-42-5 Styrene <615 u,b g/l 1000 615 1000 ! ! ! " ! X
630-20-6 1,1,1,2-Tetrachloroethane <672 u,D g/l 1000 672 1000 ! ! " " ! X
79-34-5 1,1,2,2-Tetrachloroethane <317 u.b g/ 500 317 1000 ! ' ' " ' X
127-18-4 Tetrachloroethene <743 u.b g/l 1000 743 1000 ! ' ' " ' X
108-88-3 Toluene <812 unb g/ 1000 812 1000 ! ' ' " ' X
87-61-6 1,2,3-Trichlorobenzene <376 u.b g/ 1000 376 1000 ! ' ' " ! X
120-82-1 1,2,4-Trichlorobenzene < 360 u,D g/l 1000 360 1000 " ! ! " ! X
108-70-3 1,3,5-Trichlorobenzene <784 u,D g/l 1000 784 1000 ! ! ! " !
71-55-6 1,1,1-Trichloroethane <582 u,Db g/l 1000 582 1000 ! " " " " X
79-00-5 1,1,2-Trichloroethane <642 u,D g/l 1000 642 1000 ! ! ! " ! X
79-01-6 Trichloroethene <755 upb pg/l 1000 755 1000 ! ' ' " ' X
75-69-4 Trichlorofluoromethane <628 u.b g/ 1000 628 1000 ! ' ' " ! X
(Freon 11)
96-18-4 1,2,3-Trichloropropane <736 u,D g/ 1000 736 1000 ! ! " " ! X
95-63-6 1,2,4-Trimethylbenzene <757 u,D ug/! 1000 757 1000 " " " " " X
108-67-8 1,3,5-Trimethylbenzene <744 u,b g/l 1000 744 1000 ! ! " " ! X
75-01-4 Vinyl chloride <807 unb pg/ 1000 807 1000 ! ' ' " ' X
179601-23-1  m,p-Xylene <1640 u.b g/l 2000 1640 1000 ! ' ' " ! X
95-47-6 o-Xylene <882 u.b g/l 1000 882 1000 ! ! ' " ! X
109-99-9 Tetrahydrofuran <1440 unb g/l 2000 1440 1000 ! ! ! " !
60-29-7 Ethyl ether <693 uU,b g/l 1000 693 1000 ! ! ! " ! X
994-05-8 Tert-amyl methyl ether <719 ub g/l 1000 719 1000 ! ! ' " ' X
637-92-3 Ethyl tert-butyl ether <782 u,b g/l 1000 782 1000 ! " ! " " X
108-20-3 Di-isopropyl ether <727 u,D g/l 1000 727 1000 ! ! ! " ! X
75-65-0 Tert-Butanol / butyl <8640 u,b g/l 10000 8640 1000 ! ! ! " ! X
alcohol
123-91-1 1,4-Dioxane < 12000 u,b g/l 20000 12000 1000 ! ! ! " ! X
110-57-6 trans-1,4-Dichloro-2-buten <737 U, g/l 5000 737 1000 ! ! ' " ! X
e
64-17-5 Ethanol < 35000 u,b g/l 400000 35000 1000 ! ! ! " ! X
Surrogate recoveries:
460-00-4 4-Bromofiuorobenzene 139 ggCMSV 70-130 % ' ' ' " '
2037-26-5 Toluene-d8 107 70-130 % ! ! ! " !
17060-07-0 1,2-Dichloroethane-d4 105 70-130 % ! ! " " !
1868-53-7 Dibromofluoromethane 105 70-130 % ! ! ' " !

Tentatively Identified Compounds by GC/MS
Prepared by method SW846 5030 Water MS
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-B 48845-13 Ground Water 19-Sep-13 16:20 20-Sep-13
SB77308-02
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Tentatively Identified Compounds by GC/MS
Prepared by method SW846 5030 Water MS
000591-21-9 1,3-Dimethylcyclohexane, 116,000 TIC,D g/l 1000 SW846 8260C TICs ~ 27-Sep-13  27-Sep-13 naa 1323343
c&t
003728-56-1 1-Ethyl-4-methylcyclohexa 69,400 TIC,D g/l 1000 ! ! ! " !
ne
Cyclohexane, 78,300 TIC,D g/l 1000 ! ! ! " !
1,1,3-trimethyl-
Cyclohexane, 57,800 TIC,D pg/l 1000 ! ' ' " '
1,2-dimethyl-
006236-88-0  Cyclohexane, 104,000 TIC,D ug/l 1000 ! ! ! " !
1-ethyl-4-meth...
Heptane, 2,5-dimethyl- 102,000 TIC,D g/l 1000 ! ! ! " !
Undecane, 5,6-dimethyl- 87,700 TIC,D g/l 1000 ! " " " "
Semivolatile Organic Compounds by GCMS
Semivolatile Organic Compounds RO5
Prepared by method SW846 3510C
83-32-9 Acenaphthene <108 unb ug/l 602 108 100 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267 X
208-96-8 Acenaphthylene <105 u.b g/ 602 105 100 ! ' ' " ' X
62-53-3 Aniline <759 u,b g/l 602 75.9 100 ! ! ! " ! X
120127 Anthracene <108 unb pg/l 602 108 100 ! ' ' " ' X
103-33-3 Azobenzene/Diphenyldiaz < 90.4 u,D g/l 602 90.4 100 ! ! " " !
ene
92-87-5 Benzidine <527 u,b g/l 602 527 100 ! ! " " ! X
56-55-3 Benzo (a) anthracene <143 yUnb g/l 602 143 100 ! ! ! " ! X
50-32-8 Benzo (a) pyrene <105 u,b g/l 602 105 100 ! ! ! " ! X
205-99-2 Benzo (b) fluoranthene <102 unb pg/l 602 102 100 ! ' ' " ' X
191-24-2 Benzo (g,h,i) perylene <108 u,b g/l 602 108 100 ' ' ' " ' X
207-08-9 Benzo (k) fluoranthene <134 ub g/l 602 134 100 ! ! ' " ! X
65-85-0 Benzoic acid < 261 unb pg/l 602 261 100 ! ' ' " ' X
100-51-6 Benzyl alcohol <112 u,b g/l 602 112 100 ! ' ' " ! X
111-91-1 Bis(2-chloroethoxy)metha <84.3 u,b g/l 602 84.3 100 ! ! ! " ! X
ne
111-44-4 Bis(2-chloroethyl)ether <101 U, g/l 602 101 100 ! ! ! " ! X
108-60-1 Bis(2-chloroisopropyl)ethe <118 u,b g/l 602 118 100 ! ! ! " ! X
r
117-81-7 Bis(2-ethylhexyl)phthalate <123 unb g/l 602 123 100 ! ! ! " ! X
101-55-3 4-Bromophenyl phenyl <102 U,b g/l 602 102 100 ! ' ' " ' X
ether
85-68-7 Butyl benzyl phthalate <124 u,D ug/! 602 124 100 " " " " " X
86-74-8 Carbazole <387 unb pg/l 602 387 100 ! ' ' " ' X
59-50-7 4-Chloro-3-methylphenol <114 u,D g/l 602 114 100 ! ! " " ! X
106-47-8 4-Chloroaniline <675 u,b g/l 602 67.5 100 ! ' ' " ' X
91-58-7 2-Chloronaphthalene <105 unb pg/l 602 105 100 ! ' ' " ' X
95-57-8 2-Chlorophenol <116 u,D g/l 602 116 100 ! ! " " ! X
7005-72-3 4-Chlorophenyl phenyl <107 u,b g/l 602 107 100 ! ! ! " ! X
ether
218-01-9 Chrysene <137 uU,b g/l 602 137 100 ! ! ! " ! X
53-70-3 Dibenzo (a,h) anthracene <112 u.b g/l 602 112 100 ! ! ' " ! X
132-64-9 Dibenzofuran <106 unb pg/l 602 106 100 ! ' ' " ' X
95-50-1 1,2-Dichlorobenzene <118 u,b g/ 602 118 100 ! ' ' " ' X
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Sample Identification

Client Project # Matrix Collection Date/Time Received

MW-B 48845-13 Ground Water 19-Sep-13 16:20 20-Sep-13
SB77308-02
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Semivolatile Organic Compounds by GCMS
Semivolatile Organic Compounds RO5
Prepared by method SW846 3510C
541-73-1 1,3-Dichlorobenzene <116 unb ug/l 602 116 100 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267 X
106-46-7 1,4-Dichlorobenzene <120 u.b g/ 602 120 100 ! ' ' " ' X
91-94-1 3,3 -Dichlorobenzidine <819 u.b g/ 602 81.9 100 ! ' ' " ' X
120-83-2 2,4-Dichlorophenol <98.8 upb g/l 602 98.8 100 ! ' ' " ' X
84-66-2 Diethyl phthalate <104 u,b g/l 602 104 100 ! ! ! " ! X
131-11-3 Dimethyl phthalate <110 uU,b g/l 602 110 100 ! ! ! " ! X
105-67-9 2,4-Dimethylphenol <97.6 unb g/l 602 97.6 100 ! ' ' " ' X
84-74-2 Di-n-butyl phthalate <113 u,b g/l 602 113 100 ! ! ! " ! X
534-52-1 4,6-Dinitro-2-methylphenol < 80.7 unb g/l 602 80.7 100 ! ! ! " ! X
51-28-5 2,4-Dinitrophenol < 346 upb pg/l 602 346 100 ! ' ' " ' X
121-14-2 2,4-Dinitrotoluene <113 u.b g/ 602 113 100 ! ' ' " ' X
606-20-2 2,6-Dinitrotoluene <113 u,b g/l 602 113 100 ! ! ! " ! X
117-84-0 Di-n-octyl phthalate <94.0 upb pg/l 602 94.0 100 ! ' ' " ' X
206-44-0 Fluoranthene <116 u.b g/ 602 116 100 ! ' ' " ' X
86-73-7 Fluorene <108 u,b g/l 602 108 100 ! ! ! " ! X
118-74-1 Hexachlorobenzene <112 upb pg/l 602 112 100 ! ' ' " ' X
87-68-3 Hexachlorobutadiene <100 u.b g/ 602 100 100 ! ' ' " ' X
77-47-4 Hexachlorocyclopentadien < 569 unb g/l 602 569 100 ! ! " " ! X

e
67-72-1 Hexachloroethane <122 u.b g/ 602 122 100 ! ' ' " ' X
193-39-5 Indeno (1,2,3-cd) pyrene <111 u,b g/l 602 111 100 ! ! ! " ! X
78-59-1 Isophorone <100 unb pg/l 602 100 100 ! ' ' " ' X
91-57-6 2-Methylnaphthalene <110 u,D g/l 602 110 100 ! ! " " ! X
95-48-7 2-Methylphenol <116 u,b g/l 602 116 100 ! ! ! " ! X
108-39-4, 3 & 4-Methylphenol <113 upb pg/l 1200 113 100 ! ' ' " ' X
106-44-5
91-20-3 Naphthalene <107 ub g/l 602 107 100 ! ' ' " ' X
88-74-4 2-Nitroaniline <98.8 u,b g/l 602 98.8 100 ! " ! " " X
99-09-2 3-Nitroaniline <771 uU,D g/l 602 7741 100 ! ! ! " ! X
100-01-6 4-Nitroaniline <86.7 u,b g/l 2410 86.7 100 ! ! ! " ! X
98-95-3 Nitrobenzene <114 unb g/ 602 114 100 ! ' ' " ' X
88-75-5 2-Nitrophenol <124 u.b g/ 602 124 100 ! ' ' " ! X
100-02-7 4-Nitrophenol <336 ub g/l 2410 336 100 ! ' ' " ' X
62-75-9 N-Nitrosodimethylamine <122 unb g/l 602 122 100 ! ' ' " ' X
621-64-7 N-Nitrosodi-n-propylamine <111 uU,b g/l 602 111 100 ! ! ! " ! X
86-30-6 N-Nitrosodiphenylamine <116 u,b g/l 602 116 100 ! ' ' " ' X
87-86-5 Pentachlorophenol <97.6 unb pg/l 2410 97.6 100 ! ' ' " ' X
85-01-8 Phenanthrene <105 u.b g/ 602 105 100 ! ' ' " ' X
108-95-2 Phenol <114 u,b g/l 602 114 100 ! ! ! " ! X
129-00-0 Pyrene <154 u,b g/l 602 154 100 ! " ! " " X
110-86-1 Pyridine <117 uU,b g/l 602 17 100 ! ' ' " ' X
120-82-1 1,2,4-Trichlorobenzene <111 u,D g/l 602 11 100 ! ! ! " ! X
90-12-0 1-Methylnaphthalene <112 unb g/l 602 112 100 ! ! ' " !
95-95-4 2,4,5-Trichlorophenol <100 u.b g/ 602 100 100 ! ' ' " ' X
88-06-2 2,4,6-Trichlorophenol <94.0 u,D g/l 602 94.0 100 ! ! ! " ! X
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-B 48845-13 Ground Water 19-Sep-13 16:20 20-Sep-13
SB77308-02
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Semivolatile Organic Compounds by GCMS
Semivolatile Organic Compounds RO5
Prepared by method SW846 3510C
82-68-8 Pentachloronitrobenzene <110 unb g/l 602 110 100 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267 X
95-94-3 1,2,4,5-Tetrachlorobenzen <116 u.b g/ 602 116 100 ! ' ' " ' X
e
Surrogate recoveries:
321-60-8 2-Fluorobiphenyl 0 S01,U 30-130 % ! ' ' " '
367-12-4 2-Fluorophenol 0 So1,U 15-110 % ! ! ! " !
4165-60-0 Nitrobenzene-d5 0 S01,U 30-130 % ! ! ! " !
4165-62-2 Phenol-d5 0 S01,U 15-110 % ! ! ! " !
1718-51-0 Terphenyl-di4 0 S01,U 30-130 % ! ! ! " !
118-79-6 2,4,6-Tribromophenol 0 S01, U 15-110 % ! ! ! " !
Extractable Petroleum Hydrocarbons
Fingerprinting by GC GS1
Prepared by method SW846 3510C
8006-61-9 Gasoline <114 u,D mg/l 11.8 114 50 SW846 8100Mod. 27-Sep-13  01-Oct-13 SEP 1323309
68476-30-2 Fuel Oil #2 Calculated mg/l 11.8 8.8 50 ! " ! " "
as
68476-31-3 Fuel Oil #4 <1.2 u,D mg/l 1.8 12 50 " " " " "
68553-00-4 Fuel Oil #6 <10.1 u,D mg/l 11.8 10.1 50 ! ! " " !
M09800000 Motor Oil <95 u.b mg/l 1.8 9.5 50 ! ! ' " !
8032-32-4 Ligroin <29 unb mg/l 11.8 2.9 50 ! ! ! " !
J00100000 Aviation Fuel <29 u,D mg/l 11.8 2.9 50 ! ! ! " !
Hydraulic Oil <12 unb mg/l 11.8 1.2 50 ! ! ! " !
Dielectric Fluid <29 u,b mg/l 1.8 29 50 ! ' ' " '
Unidentified 483 D mg/l 11.8 2.9 50 ! ! ! " !
Other Oil Calculated mg/l 1.8 1.2 50 ! ' ' " '
as
Total Petroleum 483 D mg/l 11.8 1.2 50 ! ! ! " !
Hydrocarbons
Surrogate recoveries:
3386-33-2 1-Chlorooctadecane 58 40-140 % ! ' ' " '
Total Metals by EPA 200/6000 Series Methods
Preservation Lab N/A 1 EPA 200/6000 25-Sep-13  25-Sep-13 LNB 1323140
Preserved methods
Total Metals by EPA 6000/7000 Series Methods
7440-22-4 Silver < 0.0086 EOLR/ mg/l 0.100 0.0086 1 SW846 6010C 30-Sep-13  01-Oct-13 edt 1323503 X
7429-90-5 Aluminum 588 RO1,LIV mg/l 0.250 0.0760 1 ! " ! " " X
7440-38-2 Arsenic 1.03 RO1,LIV mg/l 0.0400 0.0181 1 ! ! ! " ! X
7440-39-3 Barium 5.86 RO1,LIV mg/l 0.0500 0.0068 1 ! ! ! " ! X
7440-41-7 Beryllium 0.0257 RO1,LIV mg/l 0.0200 0.0018 1 ! " ! " " X
7440-70-2 Calcium 2,840 GSs1, mg/l 2.00 0.367 2 ! ! 01-Oct-13 " ! X
D,LIV
7440-43-9 Cadmium <0.0082 RO1, mg/l 0.0250 0.0082 1 ! ' 01-Oct-13 " ' X
ULIV
7440484 Cobalt 0.484 RO1.LIV mg/ 00500 0.0027 1 ' ' ' " ' X
7440473 Chromium 2.14 ROT,LIV mg/ 00500  0.0093 1 " ' d " ' X
7440508 Copper 2.05 ROT,LIV mg/ 00500 00110 1 " ' ' " ' X
7439896 Iron 1,220 RO1,LIV mg! 0.10 00745 1 " ’ 01-Oct-13 " ' X
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-B 48845-13 Ground Water 19-Sep-13 16:20 20-Sep-13
SB77308-02
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Total Metals by EPA 6000/7000 Series Methods
7440-09-7 Potassium 94.5 RO1,LIV mg/l 5.00 0.595 1 SW846 6010C 30-Sep-13  01-Oct-13 JLM 1323503 X
7439-95-4 Magnesium 557 GS1, mg/l 0.200 0.0250 2 ! ! 01-Oct-13 " ! X
D,LIV
7439-96-5 Manganese 59.5 GS1, mg/l 0.0400 0.0230 2 ! ! ! " ! X
D,LIV
7440-23-5 Sodium 191 RO1,LIV mg/l 2.50 0.325 1 ! ! 01-Oct-13 " ! X
7440-02-0 Nickel 1.12 RO1,LIV mg/l 0.0500 0.0073 1 ! ! 01-Oct-13 " ! X
7439-92-1 Lead 1.85 RO1.LIV mgl 0.0750  0.0200 1 " . " " , X
7440-36-0 Antimony <0.0142 RO1, mg/l 0.0600 0.0142 1 ! ! ! " ! X
u,LIv
7782-49-2 Selenium <0.0302 RO1, mg/l 0.150 0.0302 1 ! ! ! " ! X
ULIV
7440-28-0 Thallium 0.0485 RO1, mg/l 0.0500 0.0294 1 ! ! ! " ! X
J,LIV
7440622  Vanadium 0.846 RO1,LIV mg/ 00500  0.0094 1 " ' . " ' X
7440-66-6 Zinc 6.56 RO1,LIV mg/l 0.0500 0.0196 1 ! ! ! " ! X
Total Metals by EPA 200 Series Methods
7439-97-6 Mercury 0.00049 TE:V mg/l 0.00080 0.00031 1 EPA 245.1/7470A 30-Sep-13  02-Oct-13 LR 1323504 X
General Chemistry Parameters
57-12-5 Cyanide (total) <0.00360 u mg/l 0.00500 0.00360 1 EPA3354/SW846  01-Oct-13  01-Oct-13 RLT 1323632 X
9012B

This laboratory report is not valid without an authorized signature on the cover page.

03-Oct-13 16:42 * Reportable Detection Limit Page 22 of 41



Sample Identification

Client Project # Matrix Collection Date/Time Received

Mw-c 48845-13 Ground Water 19-Sep-13 13:55 20-Sep-13
SB77308-03
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260
Prepared by method SW846 5030 Water MS
76-13-1 1,1,2-Trichlorotrifluoroetha < 0.65 u g/l 1.00 0.65 1 SW846 8260C 30-Sep-13  30-Sep-13  JEG 1323478 X

ne (Freon 113)
67-64-1 Acetone <2.56 u g/l 10.0 2.56 1 ! ! ! " ! X
107-13-1 Acrylonitrile <0.48 u pg/l 0.50 0.48 1 ! ' ' " ' X
71-43-2 Benzene <0.67 u g/ 1.00 0.67 1 ! ' ' " ' X
108-86-1 Bromobenzene <0.72 u g/ 1.00 0.72 1 ! ' ' " ' X
74-97-5 Bromochloromethane <0.71 u pg/l 1.00 0.71 1 ! ' ' " ' X
75-27-4 Bromodichloromethane <0.48 u g/ 0.50 0.48 1 ! ' ' " ' X
75-25-2 Bromoform <0.60 U g/l 1.00 0.60 1 ! ' ' " ' X
74-83-9 Bromomethane <1.14 u pg/l 2.00 1.14 1 ! ' ' " ' X
78-93-3 2-Butanone (MEK) <1.93 u g/ 10.0 1.93 1 ! ' ' " ! X
104-51-8 n-Butylbenzene <0.56 u g/l 1.00 0.56 1 ! ! ! " ! X
135-98-8 sec-Butylbenzene <0.82 u pg/l 1.00 0.82 1 ! ' ' " ' X
98-06-6 tert-Butylbenzene <0.74 u g/ 1.00 0.74 1 ! ' ' " ' X
75-15-0 Carbon disulfide <1.28 u g/l 2.00 1.28 1 ! ! ! " ! X
56-23-5 Carbon tetrachloride <0.55 u pg/l 1.00 0.55 1 ! ' ' " ' X
108-90-7 Chlorobenzene <0.65 u g/ 1.00 0.65 1 ! ' ' " ' X
75-00-3 Chloroethane <1.00 U g/l 2.00 1.00 1 ! ' ' " ' X
67-66-3 Chloroform <0.69 u pg/l 1.00 0.69 1 ! ' ' " ' X
74-87-3 Chloromethane <147 u g/l 2.00 1.47 1 ! ! " " ! X
95-49-8 2-Chlorotoluene <0.79 U g/l 1.00 0.79 1 ! ' ' " ' X
106-43-4 4-Chlorotoluene <0.73 u pg/l 1.00 0.73 1 ! ' ' " ' X
96-12-8 1,2-Dibromo-3-chloroprop < 1.20 u g/ 2.00 1.20 1 ! ' ' " ' X

ane
124-48-1 Dibromochloromethane <0.34 u pg/ 0.50 0.34 1 ! ' ' " ' X
106-93-4 1,2-Dibromoethane (EDB) < 0.36 u g/l 0.50 0.36 1 ! ! ! " ! X
74-95-3 Dibromomethane <0.67 u g/l 1.00 0.67 1 ! ! ' " ! X
95-50-1 1,2-Dichlorobenzene <0.67 u pg/ 1.00 0.67 1 ! ' ' " ' X
541-73-1 1,3-Dichlorobenzene <0.71 u g/l 1.00 0.71 1 ! ! ! " ! X
106-46-7 1,4-Dichlorobenzene <0.62 u g/l 1.00 0.62 1 ! ! ' " ! X
75-71-8 Dichlorodifluoromethane <0.45 u g/ 2.00 0.45 1 ! ' ' " ' X

(Freon12)
75-34-3 1,1-Dichloroethane <0.68 U g/l 1.00 0.68 1 ! ' ' " ' X
107-06-2 1,2-Dichloroethane <0.78 u g/ 1.00 0.78 1 ! ' ' " ' X
75-35-4 1,1-Dichloroethene <0.49 u g/l 1.00 0.49 1 ! ! ! " ! X
156-59-2 cis-1,2-Dichloroethene <0.72 u g/l 1.00 0.72 1 ! ' ' " ' X
156-60-5 trans-1,2-Dichloroethene <0.83 u pg/l 1.00 0.83 1 ! ' ' " ' X
78-87-5 1,2-Dichloropropane <0.77 u g/l 1.00 0.77 1 ! ! ! " ! X
142-28-9 1,3-Dichloropropane <0.81 U g/l 1.00 0.81 1 ! ' ' " ' X
594-20-7 2,2-Dichloropropane <0.87 u pg/l 1.00 0.87 1 ! ' ' " ' X
563-58-6 1,1-Dichloropropene <0.64 u g/l 1.00 0.64 1 ! ! ! " ! X
10061-01-5 cis-1,3-Dichloropropene <0.36 U g/l 0.50 0.36 1 ! ' ' " ' X
10061-02-6 trans-1,3-Dichloropropene < 0.50 u pg/l 0.50 0.50 1 ! ' ' " ' X
100-41-4 Ethylbenzene <0.95 u g/l 1.00 0.95 1 ! ! ! " ! X
87-68-3 Hexachlorobutadiene <0.49 U g/l 0.50 0.49 1 ! ' ' " ' X
591-78-6 2-Hexanone (MBK) <0.66 u pg/l 10.0 0.66 1 ! ' ' " ' X
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Sample Identification

Client Project # Matrix Collection Date/Time Received
Mw-c 48845-13 Ground Water 19-Sep-13 13:55 20-Sep-13
SB77308-03
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260
Prepared by method SW846 5030 Water MS
98-82-8 Isopropylbenzene <0.62 u g/l 1.00 0.62 1 SW846 8260C 30-Sep-13  30-Sep-13 JEG 1323478 X
99-87-6 4-Isopropyltoluene <0.61 u g/ 1.00 0.61 1 ! ' ' " ' X
1634-04-4 Methyl tert-butyl ether <0.65 u g/l 1.00 0.65 1 ! ! ! " ! X
108-10-1 4-Methyl-2-pentanone <276 u pg/l 10.0 2.76 1 ! ' ' " ' X
(MIBK)
75-09-2 Methylene chloride <0.95 U g/l 2.00 0.95 1 ! ' ' " ' X
91-20-3 Naphthalene <0.58 u pg/l 1.00 0.58 1 ! ' ' " ' X
103-65-1 n-Propylbenzene <0.76 u g/ 1.00 0.76 1 ! ' ' " ' X
100-42-5 Styrene <0.62 U g/l 1.00 0.62 1 ! ' ' " ' X
630-20-6 1,1,1,2-Tetrachloroethane < 0.67 u g/l 1.00 0.67 1 ! " " " " X
79-34-5 1,1,2,2-Tetrachloroethane < 0.32 u g/ 0.50 0.32 1 ! ' ' " ' X
127-18-4 Tetrachloroethene <0.74 u g/ 1.00 0.74 1 ! ' ' " ' X
108-88-3 Toluene 0.84 J ug/l 1.00 0.81 1 ! ! " " ! X
87-61-6 1,2,3-Trichlorobenzene <0.38 u g/ 1.00 0.38 1 ! ' ' " ' X
120-82-1 1,2,4-Trichlorobenzene <0.36 u g/l 1.00 0.36 1 ! ! ! " ! X
108-70-3 1,3,5-Trichlorobenzene <0.78 U g/l 1.00 0.78 1 ! ! ! " !
71-55-6 1,1,1-Trichloroethane <0.58 u g/l 1.00 0.58 1 ! ! " " ! X
79-00-5 1,1,2-Trichloroethane <0.64 u g/l 1.00 0.64 1 ! ! ! " ! X
79-01-6 Trichloroethene <0.76 u pg/l 1.00 0.76 1 ! ' ' " ' X
75-69-4 Trichlorofluoromethane <0.63 u g/ 1.00 0.63 1 ! ' ' " ' X
(Freon 11)
96-18-4 1,2,3-Trichloropropane <0.74 u g/ 1.00 0.74 1 ! ! " " ! X
95-63-6 1,2,4-Trimethylbenzene <0.76 u ug/! 1.00 0.76 1 " " " " " X
108-67-8 1,3,5-Trimethylbenzene <0.74 U g/l 1.00 0.74 1 ! ! ! " ! X
75-01-4 Vinyl chloride <0.81 u pg/ 1.00 0.81 1 ! ' ' " ' X
179601-23-1 m,p-Xylene <1.64 u g/l 2.00 1.64 1 ! ! ! " ! X
95-47-6 o-Xylene <0.88 u g/l 1.00 0.88 1 ! ! ' " ! X
109-99-9 Tetrahydrofuran <1.44 u g/l 2.00 1.44 1 ! ! ' " !
60-29-7 Ethyl ether <0.69 u g/l 1.00 0.69 1 ! ! ! " ! X
994-05-8 Tert-amyl methyl ether <0.72 u g/l 1.00 0.72 1 ! ! ' " ! X
637-92-3 Ethyl tert-butyl ether <0.78 u g/l 1.00 0.78 1 ! ! " " ! X
108-20-3 Di-isopropyl ether <0.73 u g/l 1.00 0.73 1 ! ! ! " ! X
75-65-0 Tert-Butanol / butyl <8.64 u g/l 10.0 8.64 1 ! ! ' " ! X
alcohol
123-91-1 1,4-Dioxane <12.0 u g/l 20.0 12.0 1 ! ! ! " ! X
110-57-6 trans-1,4-Dichloro-2-buten < 0.74 u g/l 5.00 0.74 1 ! ' ' " ! X
e
64-17-5 Ethanol <35.0 u g/l 400 35.0 1 ! ' ' " ' X
Surrogate recoveries:
460-00-4 4-Bromofiuorobenzene 101 70-130 % ! ' ' " '
2037-26-5 Toluene-d8 100 70-130 % ! ! ! " !
17060-07-0 1,2-Dichloroethane-d4 105 70-130 % ! ! ! " !
1868-53-7 Dibromofluoromethane 97 70-130 % ! ' ' " '

Tentatively Identified Compounds by GC/MS
Prepared by method SW846 5030 Water MS
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Sample Identification

Client Project # Matrix Collection Date/Time Received
Mw-C 48845-13 Ground Water 19-Sep-13 13:55 20-Sep-13
SB77308-03
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Tentatively Identified Compounds by GC/MS
Prepared by method SW846 5030 Water MS
Tentatively Identified None found g/l 1 SW846 8260C TICs ~ 30-Sep-13  30-Sep-13 JEG 1323478
Compounds
Extractable Petroleum Hydrocarbons
Fingerprinting by GC
Prepared by method SW846 3510C
8006-61-9 Gasoline <0.2 u mg/l 0.2 02 1 SW846 8100Mod. 27-Sep-13  01-Oct-13 SEP 1323309
68476-30-2 Fuel Oil #2 <0.2 u mg/l 0.2 0.2 1 ! ! ! " !
68476-31-3 Fuel Oil #4 <0.02 u mg/l 0.2 0.02 1 ! ! " " !
68553-00-4 Fuel Oil #6 <0.2 u mg/l 0.2 0.2 1 ! ! ' " !
M09800000 Motor Oil <0.2 u mg/l 0.2 0.2 1 ! ' ' " '
8032-32-4 Ligroin <0.06 u mg/l 0.2 0.06 1 ! ! " " !
J00100000 Aviation Fuel <0.06 u mg/l 0.2 0.06 1 ! ! ' " !
Hydraulic Oil <0.02 u mg/l 0.2 0.02 1 ! ! ! " !
Dielectric Fluid <0.06 u mg/l 0.2 0.06 1 ! ! ' " !
Unidentified <0.06 u mg/l 0.2 0.06 1 ! ! " " !
Other Oil <0.02 u mg/| 0.2 0.02 1 ! ! ! " !
Total Petroleum <0.02 u mg/l 0.2 0.02 1 ! ! ' " !
Hydrocarbons
Surrogate recoveries:
3386-33-2 1-Chlorooctadecane 69 40-140 % ! ' ' " '
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Sample Identification

Client Project # Matrix Collection Date/Time Received

MW-D 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13
SB77308-04
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260
Prepared by method SW846 5030 Water MS
76-13-1 1,1,2-Trichlorotrifluoroetha < 0.65 u g/l 1.00 0.65 1 SW846 8260C 30-Sep-13  30-Sep-13  JEG 1323478 X

ne (Freon 113)
67-64-1 Acetone <2.56 u g/l 10.0 2.56 1 ! ! ! " ! X
107-13-1 Acrylonitrile <0.48 u pg/l 0.50 0.48 1 ! ' ' " ' X
71-43-2 Benzene <0.67 u g/ 1.00 0.67 1 ! ' ' " ' X
108-86-1 Bromobenzene <0.72 u g/ 1.00 0.72 1 ! ' ' " ' X
74-97-5 Bromochloromethane <0.71 u pg/l 1.00 0.71 1 ! ' ' " ' X
75-27-4 Bromodichloromethane <0.48 u g/ 0.50 0.48 1 ! ' ' " ' X
75-25-2 Bromoform <0.60 U g/l 1.00 0.60 1 ! ' ' " ' X
74-83-9 Bromomethane <1.14 u pg/l 2.00 1.14 1 ! ' ' " ' X
78-93-3 2-Butanone (MEK) <1.93 u g/ 10.0 1.93 1 ! ' ' " ! X
104-51-8 n-Butylbenzene <0.56 u g/l 1.00 0.56 1 ! ! ! " ! X
135-98-8 sec-Butylbenzene 1.05 pg/l 1.00 0.82 1 ! ' ' " ' X
98-06-6 tert-Butylbenzene 1.90 g/l 1.00 0.74 1 ! ! ' " ! X
75-15-0 Carbon disulfide <1.28 u g/l 2.00 1.28 1 ! ! ! " ! X
56-23-5 Carbon tetrachloride <0.55 u pg/l 1.00 0.55 1 ! ' ' " ' X
108-90-7 Chlorobenzene <0.65 u g/ 1.00 0.65 1 ! ' ' " ' X
75-00-3 Chloroethane <1.00 U g/l 2.00 1.00 1 ! ' ' " ' X
67-66-3 Chloroform <0.69 u pg/l 1.00 0.69 1 ! ' ' " ' X
74-87-3 Chloromethane <147 u g/l 2.00 1.47 1 ! ! " " ! X
95-49-8 2-Chlorotoluene <0.79 U g/l 1.00 0.79 1 ! ' ' " ' X
106-43-4 4-Chlorotoluene <0.73 u pg/l 1.00 0.73 1 ! ' ' " ' X
96-12-8 1,2-Dibromo-3-chloroprop < 1.20 u g/ 2.00 1.20 1 ! ' ' " ' X

ane
124-48-1 Dibromochloromethane <0.34 u pg/ 0.50 0.34 1 ! ' ' " ' X
106-93-4 1,2-Dibromoethane (EDB) < 0.36 u g/l 0.50 0.36 1 ! ! ! " ! X
74-95-3 Dibromomethane <0.67 u g/l 1.00 0.67 1 ! ! ' " ! X
95-50-1 1,2-Dichlorobenzene <0.67 u pg/ 1.00 0.67 1 ! ' ' " ' X
541-73-1 1,3-Dichlorobenzene <0.71 u g/l 1.00 0.71 1 ! ! ! " ! X
106-46-7 1,4-Dichlorobenzene <0.62 u g/l 1.00 0.62 1 ! ! ' " ! X
75-71-8 Dichlorodifluoromethane <0.45 u g/ 2.00 0.45 1 ! ' ' " ' X

(Freon12)
75-34-3 1,1-Dichloroethane <0.68 U g/l 1.00 0.68 1 ! ' ' " ' X
107-06-2 1,2-Dichloroethane <0.78 u g/ 1.00 0.78 1 ! ' ' " ' X
75-35-4 1,1-Dichloroethene <0.49 u g/l 1.00 0.49 1 ! ! ! " ! X
156-59-2 cis-1,2-Dichloroethene <0.72 u g/l 1.00 0.72 1 ! ' ' " ' X
156-60-5 trans-1,2-Dichloroethene <0.83 u pg/l 1.00 0.83 1 ! ' ' " ' X
78-87-5 1,2-Dichloropropane <0.77 u g/l 1.00 0.77 1 ! ! ! " ! X
142-28-9 1,3-Dichloropropane <0.81 U g/l 1.00 0.81 1 ! ' ' " ' X
594-20-7 2,2-Dichloropropane <0.87 u pg/l 1.00 0.87 1 ! ' ' " ' X
563-58-6 1,1-Dichloropropene <0.64 u g/l 1.00 0.64 1 ! ! ! " ! X
10061-01-5 cis-1,3-Dichloropropene <0.36 U g/l 0.50 0.36 1 ! ' ' " ' X
10061-02-6 trans-1,3-Dichloropropene < 0.50 u pg/l 0.50 0.50 1 ! ' ' " ' X
100-41-4 Ethylbenzene <0.95 u g/l 1.00 0.95 1 ! ! ! " ! X
87-68-3 Hexachlorobutadiene <0.49 U g/l 0.50 0.49 1 ! ' ' " ' X
591-78-6 2-Hexanone (MBK) <0.66 u pg/l 10.0 0.66 1 ! ' ' " ' X
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-D 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13
SB77308-04
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260
Prepared by method SW846 5030 Water MS
98-82-8 Isopropylbenzene <0.62 u g/l 1.00 0.62 1 SW846 8260C 30-Sep-13  30-Sep-13 JEG 1323478 X
99-87-6 4-Isopropyltoluene <0.61 u g/ 1.00 0.61 1 ! ' ' " ' X
1634-04-4 Methyl tert-butyl ether <0.65 u g/l 1.00 0.65 1 ! ! ! " ! X
108-10-1 4-Methyl-2-pentanone <276 u pg/l 10.0 2.76 1 ! ' ' " ' X
(MIBK)
75-09-2 Methylene chloride <0.95 U g/l 2.00 0.95 1 ! ' ' " ' X
91-20-3 Naphthalene <0.58 u pg/l 1.00 0.58 1 ! ' ' " ' X
103-65-1 n-Propylbenzene <0.76 u g/ 1.00 0.76 1 ! ' ' " ' X
100-42-5 Styrene <0.62 U g/l 1.00 0.62 1 ! ' ' " ' X
630-20-6 1,1,1,2-Tetrachloroethane < 0.67 u g/l 1.00 0.67 1 ! " " " " X
79-34-5 1,1,2,2-Tetrachloroethane < 0.32 u g/ 0.50 0.32 1 ! ' ' " ' X
127-18-4 Tetrachloroethene <0.74 u g/ 1.00 0.74 1 ! ' ' " ' X
108-88-3 Toluene <0.81 u pg/l 1.00 0.81 1 ! ' ' " ' X
87-61-6 1,2,3-Trichlorobenzene <0.38 u g/ 1.00 0.38 1 ! ' ' " ' X
120-82-1 1,2,4-Trichlorobenzene <0.36 u g/l 1.00 0.36 1 ! ! ! " ! X
108-70-3 1,3,5-Trichlorobenzene <0.78 U g/l 1.00 0.78 1 ! ! ! " !
71-55-6 1,1,1-Trichloroethane <0.58 u g/l 1.00 0.58 1 ! ! " " ! X
79-00-5 1,1,2-Trichloroethane <0.64 u g/l 1.00 0.64 1 ! ! ! " ! X
79-01-6 Trichloroethene <0.76 u pg/l 1.00 0.76 1 ! ' ' " ' X
75-69-4 Trichlorofluoromethane <0.63 u g/ 1.00 0.63 1 ! ' ' " ' X
(Freon 11)
96-18-4 1,2,3-Trichloropropane <0.74 u g/l 1.00 0.74 1 ! ! " " ! X
95:63:6 1,2,4-Trimethylbenzene <0.76 u ug/! 1.00 076 1 " ' ' " ' X
108-67-8 1,3,5-Trimethylbenzene <0.74 U g/l 1.00 0.74 1 ! ! ! ! ! X
75-01-4 Vinyl chloride <0.81 u g/ 1.00 0.81 1 ! ' ' " ' X
179601-23-1 m,p-Xylene <1.64 u g/l 2.00 1.64 1 ! ! ! " ! X
95-47-6 o-Xylene <0.88 u g/l 1.00 0.88 1 ! ! ' " ! X
109-99-9 Tetrahydrofuran <1.44 u g/l 2.00 1.44 1 ! ! ' " !
60-29-7 Ethyl ether <0.69 u g/l 1.00 0.69 1 ! ! ! " ! X
994-05-8 Tert-amyl methyl ether <0.72 u g/l 1.00 0.72 1 ! ! ' " ! X
637-92-3 Ethyl tert-butyl ether <0.78 u g/l 1.00 0.78 1 ! ! " " ! X
108-20-3 Di-isopropyl ether <0.73 u g/l 1.00 0.73 1 ! ! ! " ! X
75-65-0 Tert-Butanol / butyl <8.64 u g/l 10.0 8.64 1 ! ! ' " ! X
alcohol
123-91-1 1,4-Dioxane <12.0 u g/l 20.0 12.0 1 ! ! ! " ! X
110-57-6 trans-1,4-Dichloro-2-buten < 0.74 u g/l 5.00 0.74 1 ! ' ' " ! X
e
64-17-5 Ethanol <35.0 u g/l 400 35.0 1 ! ' ' " ' X
Surrogate recoveries:
460-00-4 4-Bromofiuorobenzene 101 70-130 % ! ' ' " '
2037-26-5 Toluene-d8 101 70-130 % ! ! ! " !
17060-07-0 1,2-Dichloroethane-d4 105 70-130 % ! ! ! " !
1868-53-7 Dibromofluoromethane 99 70-130 % ! ' ' " '

Tentatively Identified Compounds by GC/MS
Prepared by method SW846 5030 Water MS
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Sample Identification

Client Project # Matrix Collection Date/Time Received

MW-D 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13

SB77308-04

CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.

Volatile Organic Compounds

Tentatively Identified Compounds by GC/MS

Prepared by method SW846 5030 Water MS

004912-92-9 1H-Indene, 10.7 TiC ug/l 1 SW846 8260C TICs ~ 30-Sep-13  30-Sep-13 JEG 1323478
2,3-dihydro-1,1-...

020836-117  1H-Indene,2,3-dihydro-2,2 9.1 TIC ng/ 1 ’ ' ' " '

-d...

001196-58-3  Benzene, (1-ethylpropyl)- 8.0 Tic g/l 1 ! ' ' " '
Cyclohexane, 8.7 Tic g/l 1 ! ! ' " !
1,1,3-trimethyl-

000091-17-8  Naphthalene, decahydro- 12.2 Tic g/l 1 ! ! ! " !

032273-77-1 Pentalene, 10.9 TIC pg/l 1 " " " " "
octahydro-1-methyl-

Semivolatile Organic Compounds by GCMS

Semivolatile Organic Compounds

Prepared by method SW846 3510C

83-32-9 Acenaphthene <0.928 u g/l 5.15 0.928 1 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267 X

208-96-8 Acenaphthylene <0.897 u g/l 5.15 0.897 1 ! ! ! " ! X

62-53-3 Aniline <0.649 u g/l 5.15 0.649 1 ! ' ' " ' X

120127 Anthracene <0.928 u g/ 5.15 0.928 1 ! ' ' " ' X

103-33-3 Azobenzene/Diphenyldiaz < 0.773 u g/l 5.15 0.773 1 ! ! ! " !
ene

92-87-5 Benzidine <4.51 u pg/l 5.15 451 1 ! ' ' " ' X

56-55-3 Benzo (a) anthracene <1.23 u g/l 5.15 1.23 1 ! ! ! " ! X

50-32-8 Benzo (a) pyrene <0.897 U g/l 5.15 0.897 1 " " " " " X

205-99-2 Benzo (b) fluoranthene <0.876 u g/ 5.15 0.876 1 ! ! ! " ! X

191-24-2 Benzo (g,h,i) perylene <0.928 u g/l 5.15 0.928 1 ! ! ! " ! X

207-08-9 Benzo (k) fluoranthene <1.14 u pg/l 5.15 1.14 1 ! ' ' " ' X

65-85-0 Benzoic acid <224 u pg/l 5.15 2.24 1 ! ' ' " ' X

100-51-6 Benzyl alcohol <0.959 u g/l 5.15 0.959 1 ! ! ! " ! X

111-91-1 Bis(2-chloroethoxy)metha < 0.722 u g/l 5.15 0.722 1 ! ' ' " ' X
ne

111-44-4 Bis(2-chloroethyl)ether <0.866 u g/l 5.15 0.866 1 ! ! ! " ! X

108-60-1 Bis(2-chloroisopropyl)ethe < 1.01 u g/l 5.15 1.01 1 ! ' ' " ' X
r

117-81-7 Bis(2-ethylhexyl)phthalate < 1.05 u g/l 5.15 1.05 1 ! ! ! " !

101-55-3 4-Bromophenyl phenyl <0.876 u g/ 5.15 0.876 1 ! ' ' " ' X
ether

85-68-7 Butyl benzyl phthalate <1.06 u g/l 5.15 1.06 1 ! ' ' " ' X

86-74-8 Carbazole <3.31 u g/l 5.15 3.31 1 ! ! ! " ! X

59-50-7 4-Chloro-3-methylphenol <0.979 u g/l 5.15 0.979 1 " ! ! " ! X

106-47-8 4-Chloroaniline <0.577 u g/l 5.15 0.577 1 ! ' ' " ' X

91-58-7 2-Chloronaphthalene <0.897 u g/ 5.15 0.897 1 ! ' ' " ' X

95-57-8 2-Chlorophenol <0.990 u g/l 5.15 0.990 1 ! ! ! " ! X

7005-72-3 4-Chlorophenyl phenyl <0.918 u g/l 5.15 0.918 1 ! ' ' " ' X
ether

218-01-9 Chrysene <1.18 U g/l 5.15 1.18 1 ! ! ! " ! X

53-70-3 Dibenzo (a,h) anthracene <0.959 u pg/l 5.15 0.959 1 ! ' ' " ' X

132-64-9 Dibenzofuran <0.907 U g/ 5.15 0.907 1 ! ' ' " ' X

95-50-1 1,2-Dichlorobenzene <1.01 U g/l 5.15 1.01 1 ! ! ! " ! X

541-73-1 1,3-Dichlorobenzene <0.990 u pg/l 5.15 0.990 1 ! ' ' " ' X

This laboratory report is not valid without an authorized signature on the cover page.

03-Oct-13 16:42 * Reportable Detection Limit Page 28 of 41



Sample Identification

Client Project # Matrix Collection Date/Time Received

MW-D 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13
SB77308-04
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Semivolatile Organic Compounds by GCMS
Semivolatile Organic Compounds
Prepared by method SW846 3510C
106-46-7 1,4-Dichlorobenzene <1.03 u g/l 5.15 1.03 1 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267 X
91-94-1 3,3 -Dichlorobenzidine <0.701 u g/ 5.15 0.701 1 ! ' ' " ' X
120-83-2 2,4-Dichlorophenol <0.845 u pg/ 5.15 0.845 1 ! ' ' ! ' X
84-66-2 Diethyl phthalate <0.887 u g/l 5.15 0.887 1 ! ' ' " ' X
131-11-3 Dimethyl phthalate <0.938 u g/ 5.15 0.938 1 ! ' ' " ' X
105-67-9 2,4-Dimethylphenol <0.835 u pg/l 5.15 0.835 1 ! ! ' " ! X
84-74-2 Di-n-butyl phthalate <0.969 u g/l 5.15 0.969 1 ! ! ' " ' X
534-52-1 4,6-Dinitro-2-methylphenol < 0.691 u pg/l 5.15 0.691 1 ! ' ' " ' X
51-28-5 2,4-Dinitrophenol <2.96 u g/l 5.15 2.96 1 ! ! ! " ! X
121-14-2 2,4-Dinitrotoluene <0.969 u g/l 5.15 0.969 1 ! ! ' " ' X
606-20-2 2,6-Dinitrotoluene <0.969 u g/ 5.15 0.969 1 ! ' ' " ' X
117-84-0 Di-n-octyl phthalate <0.804 u pg/l 5.15 0.804 1 ! ! ' " ! X
206-44-0 Fluoranthene <0.990 u g/l 5.15 0.990 1 ! ' ' " ' X
86-73-7 Fluorene <0.928 u g/ 5.15 0.928 1 ! ' ' " ' X
118-74-1 Hexachlorobenzene <0.959 u pg/l 5.15 0.959 1 ! ! ! ! ! X
87-68-3 Hexachlorobutadiene < 0.856 u g/l 5.15 0.856 1 ! ' ' " ' X
77-47-4 Hexachlorocyclopentadien < 4.87 u g/ 5.15 4.87 1 ! ' ' " ' X

e
67-72-1 Hexachloroethane <1.04 u pg/l 5.15 1.04 1 ! ' ' " ' X
193-39-5 Indeno (1,2,3-cd) pyrene <0.948 u g/ 5.15 0.948 1 ! ' ' " ' X
78-59-1 Isophorone <0.856 u pg/l 5.15 0.856 1 ! ! ' " ! X
91-57-6 2-Methylnaphthalene <0.938 u pg/l 5.15 0.938 1 ! ' ' " ' X
95-48-7 2-Methylphenol <0.990 u pg/l 5.15 0.990 1 ! ' ' " ' X
108-39-4, 3 & 4-Methylphenol <0.969 u g/l 10.3 0.969 1 ! ! ! " ! X
106-44-5
91-20-3 Naphthalene <0.918 u g/l 5.15 0.918 1 ! ' ' " ' X
88-74-4 2-Nitroaniline <0.845 u g/l 5.15 0.845 1 ! ! " " ! X
99-09-2 3-Nitroaniline <0.660 u g/l 5.15 0.660 1 ! " " " " X
100-01-6 4-Nitroaniline <0.742 u pg/l 20.6 0.742 1 ! ' ' " ' X
98-95-3 Nitrobenzene <0.979 u g/l 5.15 0.979 1 ' ' " " ' X
88-75-5 2-Nitrophenol <1.06 u g/l 5.15 1.06 1 ! " " " " X
100-02-7 4-Nitrophenol <2.88 u g/l 20.6 2.88 1 ! ! ! " ! X
62-75-9 N-Nitrosodimethylamine <1.04 U g/l 5.15 1.04 1 ! ! ! " ! X
621-64-7 N-Nitrosodi-n-propylamine < 0.948 u g/ 5.15 0.948 1 ! ' ' " ' X
86-30-6 N-Nitrosodiphenylamine <0.990 u g/l 5.15 0.990 1 ! ' ' " ! X
87-86-5 Pentachlorophenol <0.835 u g/l 20.6 0.835 1 ' ' ' " ' X
85-01-8 Phenanthrene <0.897 u pg/l 5.15 0.897 1 ! ' ' " ' X
108-952 Phenol <0.979 u g/l 5.15 0.979 1 ! ' ' " ' X
129-00-0 Pyrene <1.32 U pg/l 5.15 1.32 1 " " " " " X
110-86-1 Pyridine <1.00 u ug/ 515 1.00 1 " ' " " , X
120-82-1 1,2,4-Trichlorobenzene <0.948 u g/l 5.15 0.948 1 ! ' " " " X
90-12-0 1-Methylnaphthalene <0.959 u g/l 5.15 0.959 1 ! ! ! " !
95-95-4 2,4,5-Trichlorophenol <0.856 u pg/l 5.15 0.856 1 ! ' ' " ' X
88-06-2 2,4,6-Trichlorophenol <0.804 u g/l 5.15 0.804 1 ! ! ! " ! X
82-68-8 Pentachloronitrobenzene <0.938 u g/l 5.15 0.938 1 ' ' " " ' X
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-D 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13
SB77308-04
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Semivolatile Organic Compounds by GCMS
Semivolatile Organic Compounds
Prepared by method SW846 3510C
95-94-3 1,2,4,5-Tetrachlorobenzen < 0.990 u g/l 5.15 0.990 1 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267 X
e
Surrogate recoveries:
321-60-8 2-Fluorobiphenyl! 62 30-130 % ! ! ! " !
367-12-4 2-Fluorophenol 39 15-110 % ! ! " " !
4165-60-0 Nitrobenzene-d5 61 30-130 % ! ' ' " '
4165622 Phenol-d5 33 15-110 % " ' d " '
1718-51-0 Terphenyl-di4 84 30-130 % " " " " "
118-79-6 2,4,6-Tribromophenol 81 15-110 % ! ! ! " !
Extractable Petroleum Hydrocarbons
Fingerprinting by GC
Prepared by method SW846 3510C
8006-61-9 Gasoline <02 u mg/l 0.2 0.2 1 SW846 8100Mod. 27-Sep-13  01-Oct-13 SEP 1323309
68476-30-2 Fuel Oil #2 Calculated mg/l 0.2 0.2 1 ! ! ! " !
as
68476-31-3 Fuel Oil #4 <0.02 u mg/| 0.2 0.02 1 ! ! ! " !
68553-00-4 Fuel Oil #6 <0.2 u mg/l 0.2 0.2 1 ! ! " " !
M09800000  Motor Oil <0.2 u mg/! 0.2 0.2 1 ! ' ' " '
8032-32-4 Ligroin Calculated mg/l 0.2 0.05 1 ! ! ! " !
as
J00100000 Aviation Fuel <0.05 u mg/l 0.2 0.05 1 ! ' ' " '
Hydraulic Oil <0.02 u mg/l 0.2 0.02 1 ! ' ' " '
Dielectric Fluid <0.05 u mg/l 0.2 0.05 1 ! ! ' " !
Unidentified 7.3 mg/l 0.2 0.05 1 ! ! ! " !
Other Oil <0.02 u mg/l 0.2 0.02 1 ! ! ! " !
Total Petroleum 7.3 mg/l 0.2 0.02 1 ! ! ' " !
Hydrocarbons
Surrogate recoveries:
3386-33-2 1-Chlorooctadecane 84 40-140 % ! ' ' " '
Total Metals by EPA 200/6000 Series Methods
Preservation Field N/A 1 EPA 200/6000 LNB 1323140
Preserved methods
Total Metals by EPA 6000/7000 Series Methods
7440-22-4 Silver < 0.0009 R01,U mg/l 0.0100 0.0009 1 SW846 6010C 30-Sep-13  01-Oct-13 edt 1323503 X
7429-90-5 Aluminum 28.9 mg/l 0.0250 0.0076 1 ! ! ! " ! X
7440-38-2 Arsenic 0.0460 mg/l 0.0040 0.0018 1 ! ! ! " ! X
7440-39-3 Barium 0.428 mg/l 0.0050 0.0007 1 ! ! ! " ! X
7440-41-7 Beryllium 0.0016 J mg/l 0.0020 0.0002 1 ! ! ! " ! X
7440-70-2 Calcium 288 GS1,D mg/| 0.200 0.0367 2 ! ! 01-Oct-13 " ! X
7440-43-9 Cadmium < 0.0008 u mg/l 0.0025 0.0008 1 ! ! 01-Oct-13 " ! X
7440-48-4 Cobalt 0.0233 mg/l 0.0050 0.0003 1 ! ! ! " ! X
7440-47-3 Chromium 0.0574 mg/l 0.0050 0.0009 1 ! ! ! " ! X
7440-50-8 Copper 0.167 mg/l 0.0050 0.0011 1 ! ! ! " ! X
7439-89-6 Iron 59.8 mg/l 0.0150 0.0074 1 ! ! 01-Oct-13 " ! X
7440-09-7 Potassium 9.80 mg/l 0.500 0.0595 1 ! ! ! " ! X
7439-95-4 Magnesium 67.9 GS1,D mg/l 0.0200 0.0025 2 ! ! 01-Oct-13 " ! X
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Sample Identification

Client Project # Matrix Collection Date/Time Received
2/;3\:/7-]3)08-04 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Total Metals by EPA 6000/7000 Series Methods
7439-96-5 Manganese 2.73 mg/l 0.0020 0.0012 1 SW846 6010C 30-Sep-13  01-Oct-13 edt 1323503 X
7440-23-5 Sodium 98.0 mg/l 0.250 0.0325 1 ! ! 01-Oct-13 " ! X
7440-02-0 Nickel 0.0578 mg/l 0.0050 0.0007 1 ! ! 01-Oct-13 " ! X
7439-92-1 Lead 0.0784 mg/l 0.0075 0.0020 1 ! ! ! " ! X
7440-36-0 Antimony <0.0014 u mg/l 0.0060 0.0014 1 ! ' ' " ' X
7782-49-2 Selenium <0.0030 u mg/l 0.0150 0.0030 1 ! ! " " ! X
7440-28-0 Thallium <0.0029 U mg/l 0.0050 0.0029 1 ! ' ' " ! X
7440-62-2 Vanadium 0.0472 mg/l 0.0050 0.0009 1 ! ! ! " ! X
7440-66-6 Zinc 0.471 mg/l 0.0050 0.0020 1 ! ! " " ! X
Total Metals by EPA 200 Series Methods
7439-97-6 Mercury < 0.00008 u mg/l 0.00020 0.00008 1 EPA 245.1/7470A 30-Sep-13  02-Oct-13 LR 1323504 X
General Chemistry Parameters
57-12-5 Cyanide (total) < 0.00360 u mg/l 0.00500 0.00360 1 EPA335.4/SW846  26-Sep-13  27-Sep-13 RLT 1323263 X

9012B
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Sample Identification

Client Project # Matrix Collection Date/Time Received

MW-E 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13
SB77308-05
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260
Prepared by method SW846 5030 Water MS
76-13-1 1,1,2-Trichlorotrifluoroetha < 0.65 u g/l 1.00 0.65 1 SW846 8260C 27-Sep-13  27-Sep-13 naa 1323343 X

ne (Freon 113)
67-64-1 Acetone 9.53 J g/l 10.0 2.56 1 ! ! ! " ! X
107-13-1 Acrylonitrile <0.48 u pg/l 0.50 0.48 1 ! ' ' " ' X
71-43-2 Benzene <0.67 u g/ 1.00 0.67 1 ! ' ' " ' X
108-86-1 Bromobenzene <0.72 u g/ 1.00 0.72 1 ! ' ' " ' X
74-97-5 Bromochloromethane <0.71 u pg/l 1.00 0.71 1 ! ' ' " ' X
75-27-4 Bromodichloromethane <0.48 u g/ 0.50 0.48 1 ! ' ' " ' X
75-25-2 Bromoform <0.60 U g/l 1.00 0.60 1 ! ' ' " ' X
74-83-9 Bromomethane <1.14 u pg/l 2.00 1.14 1 ! ' ' " ' X
78-93-3 2-Butanone (MEK) <1.93 u g/ 10.0 1.93 1 ! ' ' " ! X
104-51-8 n-Butylbenzene <0.56 u g/l 1.00 0.56 1 ! ! ! " ! X
135-98-8 sec-Butylbenzene <0.82 u pg/l 1.00 0.82 1 ! ' ' " ' X
98-06-6 tert-Butylbenzene <0.74 u g/ 1.00 0.74 1 ! ' ' " ' X
75-15-0 Carbon disulfide <1.28 u g/l 2.00 1.28 1 ! ! ! " ! X
56-23-5 Carbon tetrachloride <0.55 u pg/l 1.00 0.55 1 ! ' ' " ' X
108-90-7 Chlorobenzene <0.65 u g/ 1.00 0.65 1 ! ' ' " ' X
75-00-3 Chloroethane <1.00 U g/l 2.00 1.00 1 ! ' ' " ' X
67-66-3 Chloroform <0.69 u pg/l 1.00 0.69 1 ! ' ' " ' X
74-87-3 Chloromethane <147 u g/l 2.00 1.47 1 ! ! " " ! X
95-49-8 2-Chlorotoluene <0.79 U g/l 1.00 0.79 1 ! ' ' " ' X
106-43-4 4-Chlorotoluene <0.73 u pg/l 1.00 0.73 1 ! ' ' " ' X
96-12-8 1,2-Dibromo-3-chloroprop < 1.20 u g/ 2.00 1.20 1 ! ' ' " ' X

ane
124-48-1 Dibromochloromethane <0.34 u pg/ 0.50 0.34 1 ! ' ' " ' X
106-93-4 1,2-Dibromoethane (EDB) < 0.36 u g/l 0.50 0.36 1 ! ! ! " ! X
74-95-3 Dibromomethane <0.67 u g/l 1.00 0.67 1 ! ! ' " ! X
95-50-1 1,2-Dichlorobenzene <0.67 u pg/ 1.00 0.67 1 ! ' ' " ' X
541-73-1 1,3-Dichlorobenzene <0.71 u g/l 1.00 0.71 1 ! ! ! " ! X
106-46-7 1,4-Dichlorobenzene <0.62 u g/l 1.00 0.62 1 ! ! ' " ! X
75-71-8 Dichlorodifluoromethane <0.45 u g/ 2.00 0.45 1 ! ' ' " ' X

(Freon12)
75-34-3 1,1-Dichloroethane <0.68 U g/l 1.00 0.68 1 ! ' ' " ' X
107-06-2 1,2-Dichloroethane <0.78 u g/ 1.00 0.78 1 ! ' ' " ' X
75-35-4 1,1-Dichloroethene <0.49 u g/l 1.00 0.49 1 ! ! ! " ! X
156-59-2 cis-1,2-Dichloroethene <0.72 u g/l 1.00 0.72 1 ! ' ' " ' X
156-60-5 trans-1,2-Dichloroethene <0.83 u pg/l 1.00 0.83 1 ! ' ' " ' X
78-87-5 1,2-Dichloropropane <0.77 u g/l 1.00 0.77 1 ! ! ! " ! X
142-28-9 1,3-Dichloropropane <0.81 U g/l 1.00 0.81 1 ! ' ' " ' X
594-20-7 2,2-Dichloropropane <0.87 u pg/l 1.00 0.87 1 ! ' ' " ' X
563-58-6 1,1-Dichloropropene <0.64 u g/l 1.00 0.64 1 ! ! ! " ! X
10061-01-5 cis-1,3-Dichloropropene <0.36 U g/l 0.50 0.36 1 ! ' ' " ' X
10061-02-6 trans-1,3-Dichloropropene < 0.50 u pg/l 0.50 0.50 1 ! ' ' " ' X
100-41-4 Ethylbenzene <0.95 u g/l 1.00 0.95 1 ! ! ! " ! X
87-68-3 Hexachlorobutadiene <0.49 U g/l 0.50 0.49 1 ! ' ' " ' X
591-78-6 2-Hexanone (MBK) <0.66 u pg/l 10.0 0.66 1 ! ' ' " ' X
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-E 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13
SB77308-05
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260
Prepared by method SW846 5030 Water MS
98-82-8 Isopropylbenzene <0.62 u g/l 1.00 0.62 1 SW846 8260C 27-Sep-13  27-Sep-13 naa 1323343 X
99-87-6 4-Isopropyltoluene <0.61 u g/ 1.00 0.61 1 ! ' ' " ' X
1634-04-4 Methyl tert-butyl ether <0.65 u g/l 1.00 0.65 1 ! ! ! " ! X
108-10-1 4-Methyl-2-pentanone <276 u pg/l 10.0 2.76 1 ! ' ' " ' X
(MIBK)
75-09-2 Methylene chloride <0.95 U g/l 2.00 0.95 1 ! ' ' " ' X
91-20-3 Naphthalene <0.58 u pg/l 1.00 0.58 1 ! ' ' " ' X
103-65-1 n-Propylbenzene <0.76 u g/ 1.00 0.76 1 ! ' ' " ' X
100-42-5 Styrene <0.62 U g/l 1.00 0.62 1 ! ' ' " ' X
630-20-6 1,1,1,2-Tetrachloroethane < 0.67 u g/l 1.00 0.67 1 ! " " " " X
79-34-5 1,1,2,2-Tetrachloroethane < 0.32 u g/ 0.50 0.32 1 ! ' ' " ' X
127-18-4 Tetrachloroethene <0.74 u g/ 1.00 0.74 1 ! ' ' " ' X
108-88-3 Toluene <0.81 u pg/l 1.00 0.81 1 ! ' ' " ' X
87-61-6 1,2,3-Trichlorobenzene <0.38 u g/ 1.00 0.38 1 ! ' ' " ' X
120-82-1 1,2,4-Trichlorobenzene <0.36 u g/l 1.00 0.36 1 ! ! ! " ! X
108-70-3 1,3,5-Trichlorobenzene <0.78 U g/l 1.00 0.78 1 ! ! ! " !
71-55-6 1,1,1-Trichloroethane <0.58 u g/l 1.00 0.58 1 ! ! " " ! X
79-00-5 1,1,2-Trichloroethane <0.64 u g/l 1.00 0.64 1 ! ! ! " ! X
79-01-6 Trichloroethene <0.76 u pg/l 1.00 0.76 1 ! ' ' " ' X
75-69-4 Trichlorofluoromethane <0.63 u g/ 1.00 0.63 1 ! ' ' " ' X
(Freon 11)
96-18-4 1,2,3-Trichloropropane <0.74 u g/l 1.00 0.74 1 ! ! " " ! X
95-63-6 1,2,4-Trimethylbenzene <0.76 u ug/! 1.00 0.76 1 " " " " " X
108-67-8 1,3,5-Trimethylbenzene <0.74 U g/l 1.00 0.74 1 ! ! ! " ! X
75-01-4 Vinyl chloride <0.81 u g/ 1.00 0.81 1 ! ' ' " ' X
179601-23-1 m,p-Xylene <1.64 u g/l 2.00 1.64 1 ! ! ! " ! X
95-47-6 o-Xylene <0.88 u g/l 1.00 0.88 1 ! ! ' " ! X
109-99-9 Tetrahydrofuran <1.44 u g/l 2.00 1.44 1 ! ! ' " !
60-29-7 Ethyl ether <0.69 u g/l 1.00 0.69 1 ! ! ! " ! X
994-05-8 Tert-amyl methyl ether <0.72 u g/l 1.00 0.72 1 ! ! ' " ! X
637-92-3 Ethyl tert-butyl ether <0.78 u g/l 1.00 0.78 1 ! ! " " ! X
108-20-3 Di-isopropyl ether <0.73 u g/l 1.00 0.73 1 ! ! ! " ! X
75-65-0 Tert-Butanol / butyl <8.64 u g/l 10.0 8.64 1 ! ! ' " ! X
alcohol
123-91-1 1,4-Dioxane <12.0 u g/l 20.0 12.0 1 ! ! ! " ! X
110-57-6 trans-1,4-Dichloro-2-buten < 0.74 u g/l 5.00 0.74 1 ! ' ' " ! X
e
64-17-5 Ethanol <35.0 u g/l 400 35.0 1 ! ' ' " ' X
Surrogate recoveries:
460-00-4 4-Bromofiuorobenzene 88 70-130 % ! ' ' " '
2037-26-5 Toluene-d8 93 70-130 % ! ! ! " !
17060-07-0 1,2-Dichloroethane-d4 107 70-130 % ! ! ! " !
1868-53-7 Dibromofluoromethane 104 70-130 % ! ' ' " '

Tentatively Identified Compounds by GC/MS
Prepared by method SW846 5030 Water MS

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-E 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13
SB77308-05
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Tentatively Identified Compounds by GC/MS
Prepared by method SW846 5030 Water MS
Tentatively Identified None found g/l 1 SW846 8260C TICs ~ 27-Sep-13  27-Sep-13 naa 1323343
Compounds
Semivolatile Organic Compounds by GCMS
Semivolatile Organic Compounds
Prepared by method SW846 3510C
83-32-9 Acenaphthene <0.928 u g/l 5.15 0.928 1 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267 X
208-96-8 Acenaphthylene <0.897 u g/l 5.15 0.897 1 ! ! ! " ! X
62633 Aniline <0.649 u ug/ 515 0.649 1 " ' d " ' X
120127 Anthracene <0.928 u g/ 5.15 0.928 1 ! ' ' " ' X
103-33-3 Azobenzene/Diphenyldiaz < 0.773 u g/l 5.15 0.773 1 ! ! ! " !
ene
92-87-5 Benzidine <4.51 u g/l 5.15 4.51 1 ! ' ' " ' X
56-55-3 Benzo (a) anthracene <1.23 u g/l 5.15 1.23 1 ! ! ' " ! X
50-32-8 Benzo (a) pyrene <0.897 u g/l 5.15 0.897 1 ! ' ' " ' X
205-99-2 Benzo (b) fluoranthene <0.876 u g/l 5.15 0.876 1 ! ! ! " ! X
191-24-2 Benzo (g,h,i) perylene <0.928 u g/l 5.15 0.928 1 ! ! ! " ! X
207-08-9 Benzo (k) fluoranthene <1.14 u pg/l 5.15 1.14 1 ! ' ' " ' X
65-85-0 Benzoic acid <224 u g/ 5.15 2.24 1 ! ' ' " ' X
100-51-6 Benzyl alcohol <0.959 u g/l 5.15 0.959 1 ! ! ' " ! X
111-91-1 Bis(2-chloroethoxy)metha < 0.722 u g/l 5.15 0.722 1 ! ' ' " ' X
ne
111-44-4 Bis(2-chloroethyl)ether <0.866 u g/l 5.15 0.866 1 ! ! ! " ! X
108-60-1 Bis(2-chloroisopropyl)ethe < 1.01 u g/l 5.15 1.01 1 ! ! " " !
r
117-81-7 Bis(2-ethylhexyl)phthalate ~ 1.44 J g/l 5.15 1.05 1 ! ' ' " ' X
101-55-3 4-Bromophenyl phenyl <0.876 u g/ 5.15 0.876 1 ! ' ' " ' X
ether
85-68-7 Butyl benzyl phthalate <1.06 u g/l 5.15 1.06 1 ! ' ' " ' X
86-74-8 Carbazole <3.31 u g/l 5.15 3.31 1 ! ! " " ! X
59-50-7 4-Chloro-3-methylphenol <0.979 u g/l 5.15 0.979 1 ! ! ! " ! X
106-47-8 4-Chloroaniline <0.577 u pg/l 5.15 0.577 1 ! ' ' " ' X
91-58-7 2-Chloronaphthalene <0.897 u g/ 5.15 0.897 1 ! ' ' " ' X
95-57-8 2-Chlorophenol <0.990 u g/l 5.15 0.990 1 ! ! ! " ! X
7005-72-3 4-Chlorophenyl phenyl <0.918 u g/l 5.15 0.918 1 ! ' ' " ' X
ether
218-01-9 Chrysene <1.18 u g/l 5.15 1.18 1 ! ! ! " ! X
53-70-3 Dibenzo (a,h) anthracene <0.959 u pg/l 5.15 0.959 1 ! ' ' " ' X
132-64-9 Dibenzofuran <0.907 u g/l 5.15 0.907 1 ! ' ' " ' X
95-50-1 1,2-Dichlorobenzene <1.01 u g/l 5.15 1.01 1 ! ! ' " ! X
541-73-1 1,3-Dichlorobenzene <0.990 u pg/l 5.15 0.990 1 ! ' ' " ' X
106-46-7 1,4-Dichlorobenzene <1.03 u g/l 5.15 1.03 1 ! ! ! " ! X
91-94-1 3,3"-Dichlorobenzidine <0.701 u g/l 5.15 0.701 1 ! ! ! " ! X
120-83-2 2,4-Dichlorophenol <0.845 u pg/l 5.15 0.845 1 ! ' ' " ' X
84-66-2 Diethyl phthalate <0.887 u g/l 5.15 0.887 1 ! ! ! " ! X
131-11-3 Dimethyl phthalate <0.938 u g/l 5.15 0.938 1 ! ! ' " ! X
105-67-9 2,4-Dimethylphenol <0.835 u pg/l 5.15 0.835 1 ! ' ' " ' X
84-74-2 Di-n-butyl phthalate 4.07 J g/l 5.15 0.969 1 ! ! ! " ! X
This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
MWE 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13
SB77308-05
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Semivolatile Organic Compounds by GCMS
Semivolatile Organic Compounds
Prepared by method SW846 3510C
534-52-1 4,6-Dinitro-2-methylphenol < 0.691 u ug/l 5.15 0.691 1 SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267 X
51-28-5 2,4-Dinitrophenol <2.96 u g/l 5.15 2.96 1 ! ! ' " ' X
121-14-2 2,4-Dinitrotoluene <0.969 u g/l 5.15 0.969 1 ! ! ! " ! X
606-20-2 2,6-Dinitrotoluene <0.969 U g/l 5.15 0.969 1 ! ! ' " ' X
117-84-0 Di-n-octyl phthalate <0.804 u g/l 5.15 0.804 1 ! ! ' " ' X
206-44-0 Fluoranthene <0.990 U g/l 5.15 0.990 1 ! ' ' " ' X
86-73-7 Fluorene <0.928 u g/l 5.15 0.928 1 ! ! ' " ' X
118-74-1 Hexachlorobenzene <0.959 u g/l 5.15 0.959 1 ! ! ' " ' X
87-68-3 Hexachlorobutadiene <0.856 u g/l 5.15 0.856 1 ! ! ! " ! X
77-47-4 Hexachlorocyclopentadien < 4.87 u g/l 5.15 4.87 1 ! ! " " ' X
e
67-72-1 Hexachloroethane <1.04 U g/l 515 1.04 1 " ! ! " ! X
193-39-5 Indeno (1,2,3-cd) pyrene <0.948 u g/l 5.15 0.948 1 ! ' ' " ' X
78-59-1 Isophorone <0.856 u g/l 5.15 0.856 1 ! ! ' " ' X
91-57-6 2-Methylnaphthalene <0.938 u g/l 5.15 0.938 1 ! ! ! " ! X
95-48-7 2-Methylphenol <0.990 U g/l 5.15 0.990 1 ! ' ' " ' X
108-39-4, 3 & 4-Methylphenol <0.969 u g/l 10.3 0.969 1 ! ! " " ! X
106-44-5
91-20-3 Naphthalene <0.918 u g/l 5.15 0.918 1 ! " ! " " X
88-74-4 2-Nitroaniline <0.845 u g/l 5.15 0.845 1 ! ! ! " ! X
99-09-2 3-Nitroaniline <0.660 U g/l 515 0.660 1 " " " " " X
100-01-6 4-Nitroaniline <0.742 u g/l 20.6 0.742 1 ! ! ! " ! X
98-95-3 Nitrobenzene <0.979 u pg/l 5.15 0.979 1 ! ' ' " ' X
88-75-5 2-Nitrophenol <1.06 U g/l 515 1.06 1 " " " " " X
100-02-7 4-Nitrophenol <2.88 u g/l 20.6 2.88 1 ! ! ! " ! X
62-75-9 N-Nitrosodimethylamine <1.04 u g/l 5.15 1.04 1 ! ! ! " ! X
621-64-7 N-Nitrosodi-n-propylamine < 0.948 u g/l 5.15 0.948 1 ! ! ! " ! X
86-30-6 N-Nitrosodiphenylamine <0.990 u g/ 5.15 0.990 1 ! " " " " X
87-86-5 Pentachlorophenol <0.835 u g/l 20.6 0.835 1 ! ! ! " ! X
85-01-8 Phenanthrene <0.897 u g/l 5.15 0.897 1 ' ' " " " X
108-95-2 Phenol <0.979 u g/l 5.15 0.979 1 ! " ! " " X
129-00-0 Pyrene <1.32 u g/l 5.15 1.32 1 ! ! ! " ! X
110-86-1 Pyridine <1.00 u g/l 5.15 1.00 1 ! ! ! " ! X
120-82-1 1,2,4-Trichlorobenzene <0.948 u g/l 5.15 0.948 1 ! ! ' " ' X
90-12-0 1-Methylnaphthalene <0.959 u g/l 5.15 0.959 1 ! ! ! " !
95-95-4 2,4,5-Trichlorophenol <0.856 u ug/l 5.15 0.856 1 " " " " " X
88-06-2 2,4,6-Trichlorophenol <0.804 u pg/l 5.15 0.804 1 ! ' ' " ' X
82-68-8 Pentachloronitrobenzene <0.938 u g/l 5.15 0.938 1 ! ! ! " ! X
95-94-3 1,2,4,5-Tetrachlorobenzen < 0.990 u g/l 5.15 0.990 1 ' ' " " " X
e
Surrogate recoveries:
321-60-8 2-Fluorobiphenyl 59 30-130 % " ' ' " '
367-12-4 2-Fluorophenol 42 15-110 % " " " " "
4165-60-0 Nitrobenzene-d5 61 30-130 % ! ' " " '
4165-62-2 Phenol-d5 29 15-110 % ' " " " '

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received

MW-E 48845-13 Ground Water 19-Sep-13 15:30 20-Sep-13

SB77308-05

CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.

Semivolatile Organic Compounds by GCMS

Semivolatile Organic Compounds

Prepared by method SW846 3510C

1718-51-0 Terphenyl-dl4 77 30-130 % SW846 8270D 26-Sep-13  01-Oct-13 JG 1323267

118-79-6 2,4,6-Tribromophenol 77 15-110 % ! ! " " !

Extractable Petroleum Hydrocarbons

Fingerprinting by GC

Prepared by method SW846 3510C

8006-61-9 Gasoline <0.2 u mg/l 0.2 02 1 SW846 8100Mod. 27-Sep-13  01-Oct-13 SEP 1323309

68476-30-2 Fuel Oil #2 <0.2 u mg/l 0.2 0.2 1 ! ! ! " !

68476-31-3 Fuel Oil #4 <0.02 u mg/! 0.2 0.02 1 ! ' ' " '

68553-00-4 Fuel Oil #6 <0.2 u mg/l 0.2 02 1 ! ! ! " !

M09800000 Motor Oil <0.2 u mg/l 0.2 0.2 1 ! ' ' " '

8032-32-4 Ligroin <0.05 u mg/l 02 0.05 1 ! ! ! " !

J00100000 Aviation Fuel <0.05 u mg/l 0.2 0.05 1 ! ! ! " !
Hydraulic Oil <0.02 u mg/l 0.2 0.02 1 ! ! ! " !
Dielectric Fluid <0.05 u mg/l 0.2 0.05 1 ! ! ' " !
Unidentified <0.05 u mg/l 0.2 0.05 1 ! ! ! " !
Other Oil <0.02 u mg/l 0.2 0.02 1 ! ! ! " !
Total Petroleum <0.02 u mg/l 0.2 0.02 1 ! ! ' " !
Hydrocarbons

Surrogate recoveries:

3386-33-2 1-Chlorooctadecane 63 40-140 % ! ' ' " '

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
Trip Blank .
48845-13 Trip Blank 19-Sep-13 00:00 20-Sep-13

SB77308-06
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260
Prepared by method SW846 5030 Water MS
76-13-1 1,1,2-Trichlorotrifluoroetha < 0.65 U g/l 1.00 0.65 1 SW846 8260C 27-Sep-13  27-Sep-13 naa 1323343 X

ne (Freon 113)
67-64-1 Acetone <2.56 u g/l 10.0 2.56 1 ! ! ! " ! X
107-13-1 Acrylonitrile <0.48 u pg/l 0.50 0.48 1 ! ' ' " ' X
71-43-2 Benzene <0.67 u g/ 1.00 0.67 1 ! ' ' " ' X
108-86-1 Bromobenzene <0.72 u g/ 1.00 0.72 1 ! ' ' " ' X
74-97-5 Bromochloromethane <0.71 u pg/l 1.00 0.71 1 ! ' ' " ' X
75-27-4 Bromodichloromethane <0.48 u g/ 0.50 0.48 1 ! ' ' " ' X
75-25-2 Bromoform <0.60 U g/l 1.00 0.60 1 ! ' ' " ' X
74-83-9 Bromomethane <1.14 u pg/l 2.00 1.14 1 ! ' ' " ' X
78-93-3 2-Butanone (MEK) <1.93 u g/ 10.0 1.93 1 ! ' ' " ! X
104-51-8 n-Butylbenzene <0.56 u g/l 1.00 0.56 1 ! ! ! " ! X
135-98-8 sec-Butylbenzene <0.82 u pg/l 1.00 0.82 1 ! ' ' " ' X
98-06-6 tert-Butylbenzene <0.74 u g/ 1.00 0.74 1 ! ' ' " ' X
75-15-0 Carbon disulfide <1.28 u g/l 2.00 1.28 1 ! ! ! " ! X
56-23-5 Carbon tetrachloride <0.55 u pg/l 1.00 0.55 1 ! ' ' " ' X
108-90-7 Chlorobenzene <0.65 u g/ 1.00 0.65 1 ! ' ' " ' X
75-00-3 Chloroethane <1.00 U g/l 2.00 1.00 1 ! ' ' " ' X
67-66-3 Chloroform <0.69 u pg/l 1.00 0.69 1 ! ' ' " ' X
74-87-3 Chloromethane <147 u g/l 2.00 1.47 1 ! ! " " ! X
95-49-8 2-Chlorotoluene <0.79 U g/l 1.00 0.79 1 ! ' ' " ' X
106-43-4 4-Chlorotoluene <0.73 u pg/l 1.00 0.73 1 ! ' ' " ' X
96-12-8 1,2-Dibromo-3-chloroprop < 1.20 u g/ 2.00 1.20 1 ! ' ' " ' X

ane
124-48-1 Dibromochloromethane <0.34 u pg/ 0.50 0.34 1 ! ' ' " ' X
106-93-4 1,2-Dibromoethane (EDB) < 0.36 u g/l 0.50 0.36 1 ! ! ! " ! X
74-95-3 Dibromomethane <0.67 u g/l 1.00 0.67 1 ! ! ' " ! X
95-50-1 1,2-Dichlorobenzene <0.67 u pg/ 1.00 0.67 1 ! ' ' " ' X
541-73-1 1,3-Dichlorobenzene <0.71 u g/l 1.00 0.71 1 ! ! ! " ! X
106-46-7 1,4-Dichlorobenzene <0.62 u g/l 1.00 0.62 1 ! ! ' " ! X
75-71-8 Dichlorodifluoromethane <0.45 u g/ 2.00 0.45 1 ! ' ' " ' X

(Freon12)
75-34-3 1,1-Dichloroethane <0.68 U g/l 1.00 0.68 1 ! ' ' " ' X
107-06-2 1,2-Dichloroethane <0.78 u g/ 1.00 0.78 1 ! ' ' " ' X
75-35-4 1,1-Dichloroethene <0.49 u g/l 1.00 0.49 1 ! ' ' " ' X
156-59-2 cis-1,2-Dichloroethene <0.72 u g/l 1.00 0.72 1 ! ' ' " ' X
156-60-5 trans-1,2-Dichloroethene <0.83 u pg/l 1.00 0.83 1 ! ' ' " ' X
78-87-5 1,2-Dichloropropane <0.77 u g/l 1.00 0.77 1 ! ! ! " ! X
142-28-9 1,3-Dichloropropane <0.81 U g/l 1.00 0.81 1 ! ' ' " ' X
594-20-7 2,2-Dichloropropane <0.87 u pg/l 1.00 0.87 1 ! ' ' " ' X
563-58-6 1,1-Dichloropropene <0.64 u g/l 1.00 0.64 1 ! ! ! " ! X
10061-01-5 cis-1,3-Dichloropropene <0.36 U g/l 0.50 0.36 1 ! ' ' " ' X
10061-02-6 trans-1,3-Dichloropropene < 0.50 u pg/l 0.50 0.50 1 ! ' ' " ' X
100-41-4 Ethylbenzene <0.95 u g/l 1.00 0.95 1 ! ! ! " ! X
87-68-3 Hexachlorobutadiene <0.49 U g/l 0.50 0.49 1 ! ' ' " ' X
591-78-6 2-Hexanone (MBK) <0.66 u pg/l 10.0 0.66 1 ! ' ' " ' X

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
Trip Blank .
48845-13 Trip Blank 19-Sep-13 00:00 20-Sep-13
SB77308-06
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by SW846 8260
Prepared by method SW846 5030 Water MS
98-82-8 Isopropylbenzene <0.62 u g/l 1.00 0.62 1 SW846 8260C 27-Sep-13  27-Sep-13 naa 1323343 X
99-87-6 4-Isopropyltoluene <0.61 u g/ 1.00 0.61 1 ! ' ' " ' X
1634-04-4 Methyl tert-butyl ether <0.65 u g/l 1.00 0.65 1 ! ! ! " ! X
108-10-1 4-Methyl-2-pentanone <276 u pg/l 10.0 2.76 1 ! ' ' " ' X
(MIBK)
75-09-2 Methylene chloride <0.95 U g/l 2.00 0.95 1 ! ' ' " ' X
91-20-3 Naphthalene <0.58 u pg/l 1.00 0.58 1 ! ' ' " ' X
103-65-1 n-Propylbenzene <0.76 u g/ 1.00 0.76 1 ! ' ' " ' X
100-42-5 Styrene <0.62 U g/l 1.00 0.62 1 ! ' ' " ' X
630-20-6 1,1,1,2-Tetrachloroethane < 0.67 u g/l 1.00 0.67 1 ! " " " " X
79-34-5 1,1,2,2-Tetrachloroethane < 0.32 u g/ 0.50 0.32 1 ! ' ' " ' X
127-18-4 Tetrachloroethene <0.74 u g/ 1.00 0.74 1 ! ' ' " ' X
108-88-3 Toluene <0.81 u pg/l 1.00 0.81 1 ! ' ' " ' X
87-61-6 1,2,3-Trichlorobenzene <0.38 u g/ 1.00 0.38 1 ! ' ' " ' X
120-82-1 1,2,4-Trichlorobenzene <0.36 u g/l 1.00 0.36 1 ! ! ! " ! X
108-70-3 1,3,5-Trichlorobenzene <0.78 U g/l 1.00 0.78 1 ! ! ! " !
71-55-6 1,1,1-Trichloroethane <0.58 u g/l 1.00 0.58 1 ! ! " " ! X
79-00-5 1,1,2-Trichloroethane <0.64 u g/l 1.00 0.64 1 ! ! ! " ! X
79-01-6 Trichloroethene <0.76 u pg/l 1.00 0.76 1 ! ' ' " ' X
75-69-4 Trichlorofluoromethane <0.63 u g/ 1.00 0.63 1 ! ' ' " ' X
(Freon 11)
96-18-4 1,2,3-Trichloropropane <0.74 u g/l 1.00 0.74 1 ! ! " " ! X
95:63:6 1,2,4-Trimethylbenzene <0.76 u ug/! 1.00 076 1 ' ' ' " ' X
108-67-8 1,3,5-Trimethylbenzene <0.74 U g/l 1.00 0.74 1 ! ! ! ! ! X
75-01-4 Vinyl chloride <0.81 u g/ 1.00 0.81 1 ! ' ' " ' X
179601-23-1 m,p-Xylene <1.64 u g/l 2.00 1.64 1 ! ! ! " ! X
95-47-6 o-Xylene <0.88 u g/l 1.00 0.88 1 ! ! ' " ! X
109-99-9 Tetrahydrofuran <1.44 u g/l 2.00 1.44 1 ! ! ' " !
60-29-7 Ethyl ether <0.69 u g/l 1.00 0.69 1 ! ! ! " ! X
994-05-8 Tert-amyl methyl ether <0.72 u g/l 1.00 0.72 1 ! ! ' " ! X
637-92-3 Ethyl tert-butyl ether <0.78 u g/l 1.00 0.78 1 ! ! " " ! X
108-20-3 Di-isopropyl ether <0.73 u g/l 1.00 0.73 1 ! ! ! " ! X
75-65-0 Tert-Butanol / butyl <8.64 u g/l 10.0 8.64 1 ! ! ' " ! X
alcohol
123-91-1 1,4-Dioxane <12.0 u g/l 20.0 12.0 1 ! ! ! " ! X
110-57-6 trans-1,4-Dichloro-2-buten < 0.74 u g/l 5.00 0.74 1 ! ' ' " ! X
e
64-17-5 Ethanol <35.0 u g/l 400 35.0 1 ! ' ' " ' X
Surrogate recoveries:
460-00-4 4-Bromofluorobenzene 81 70-130 % ! ' ' " '
2037-26-5 Toluene-d8 93 70-130 % ! ! ! " !
17060-07-0 1,2-Dichloroethane-d4 99 70-130 % ! ! ! " !
1868-53-7 Dibromofluoromethane 102 70-130 % ! ' ' " '
Tentatively Identified Compounds by GC/MS Tic

Prepared by method SW846 5030 Water MS

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
Trip Blank .
48845-13 Trip Blank 19-Sep-13 00:00 20-Sep-13
SB77308-06
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.

Volatile Organic Compounds

Tentatively Identified Compounds by GC/MS Tic
Prepared by method SW846 5030 Water MS
000628-89-7  Ethanol, 2- 1.5 g/l 1 SW846 8260C TICs ~ 27-Sep-13  27-Sep-13 naa 1323343

(2-chloroethoxy)-

This laboratory report is not valid without an authorized signature on the cover page.
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Notes and Definitions

D
GS1

QC2
QM2

QM5

QM7

QM9

QR2

QR7

RO1
ROS5
S01

Data reported from a dilution
Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

Detected above the Method Detection Limit but below the Reporting Limit; therefore, result is an estimated concentration
(CLP J-Flag).

Analyte out of acceptance range in QC spike but no reportable concentration present in sample.

The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration
of analyte inherent in the sample.

The spike recovery was outside acceptance limits for the MS, MSD and/or PS due to matrix interference. The LCS and/or
LCSD were within acceptance limits showing that the laboratory is in control and the data is acceptable.

The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on acceptable
LCS recovery.

The spike recovery for this QC sample is outside the established control limits. The sample results for the QC batch were
accepted based on LCS/LCSD or SRM recoveries within the control limits.

The RPD result exceeded the QC control limits; however, both percent recoveries were acceptable. Sample results for the
QC batch were accepted based on percent recoveries and completeness of QC data.

The RPD exceeded the QC control limits; however precision is demonstrated with acceptable RPD values for batch
duplicate.

The Reporting Limit has been raised to account for matrix interference.
Elevated Reporting Limits due to the presence of high levels of non-target analytes.

The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration
and/or matrix interference's.

SGCMSVOC(Surrogate recovery outside of control limits. The data was accepted based on valid recovery of the remaining surrogates

TIC

18}
dry
NR
RPD
LIV

with three required by program methods.

(Tentatively Identified Compounds) reported values are estimated concentrations of non-target analytes identified at
greater than 10% of the nearest internal standard.

Analyte included in the analysis, but not detected at or above the MDL.
Sample results reported on a dry weight basis

Not Reported

Relative Percent Difference

The initial volume for this sample has been reduced due to sample matrix and/or historical data therefore elevating the
reporting limit.

Interpretation of Total Petroleum Hydrocarbon Report

Petroleum identification is determined by comparing the GC fingerprint obtained from the sample with a library of GC fingerprints
obtained from analyses of various petroleum products. Possible match categories are as follows:

Gasoline - includes regular, unleaded, premium, etc.

Fuel Oil #2 - includes home heating oil, #2 fuel oil, and diesel

Fuel Oil #4 - includes #4 fuel oil

Fuel Oil #6 - includes #6 fuel oil and bunker "C" oil

Motor Oil - includes virgin and waste automobile oil

Ligroin - includes mineral spirits, petroleum naphtha, vm&p naphtha
Aviation Fuel - includes kerosene, Jet A and JP-4

Other Oil - includes lubricating and cutting oil, and silicon oil

At times, the unidentified petroleum product is quantified using a calibration that most closely approximates the distribution of
compounds in the sample. When this occurs, the result is qualified as Calculated as.

03-Oct-13 16:42

This laboratory report is not valid without an authorized signature on the cover page.
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Laboratory Control Sample (LCS): A known matrix spiked with compound(s) representative of the target analytes, which is used to
document laboratory performance.

Matrix Duplicate: An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike: An aliquot of a sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample
preparation and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank: An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample
processing. The method blank should be carried through the complete sample preparation and analytical procedure. The method blank
is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL): The minimum concentration of a substance that can be measured and reported with 99% confidence
that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the
analyte.

Reportable Detection Limit (RDL): The lowest concentration that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions. For many analytes the RDL analyte concentration is selected as the lowest
non-zero standard in the calibration curve. While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes
into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction. Sample
RDLs are highly matrix-dependent.

Surrogate: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. These compounds are spiked into all blanks, standards, and
samples prior to analysis. Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification: The calibration relationship established during the initial calibration must be verified at periodic
intervals. Concentrations, intervals, and criteria are method specific.

Validated by:
June O'Connor

Nicole Leja

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Designation Key for ALS Report Samples

Sample Designation in ALS Report Sample Designation in Phase 11 Report
TB-15A to TB-02
TB-12 fo TB-04
TB-17 to TB-07

Attorney-Client Privileged and Confidential
Prepared at the Request of Counsel



1565 Jefferson Rd., Bldg 300, Suite 360
Rochester, NY 14623

T:+1 585 288 5380

F:+1 585 288 8475
www.alsglobal.com

October 10, 2013

Mr. Ray Kampff

Day Environmental
1563 Lyell Ave.
Rochester, NY 14606

Re: Olean/48845-13
Service Request #R1306782

Dear Mr. Kampft:

Enclosed is an analytical data report for the above referenced facility. A total of three
samples were received by our laboratory on September 16, 2013.

Any problems encountered with this project are addressed in a case narrative section
which is presented later in this report.

This report consists of two (2) packages: the sample data package and the sample
data summary package. All data presented in this package has been reviewed prior to
report submission. If you should have any questions or concerns, please contact me at
(585) 288-5380. ' '

Thank you for your use of our services.

Sincerely,
ALS Environmental

Project Manager

Enc.

Page 1 of 64
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ALS Environmental

Client: ' Day Environmental, Inc. Service Request No.: R1306782
Project: - Olean/48845-13 : Date Received: 9/16/13%
Sample Matrix: Soil .

CASE NARRATIVE —Page 1 of 2

All analyses were performed consistent with the quality assurance program of ALS Enwronmental (ALS)
This report contains analytical results for samples designated for Tier IV deliverables. When approprlate to
the method method blank and LCS results have been reported with each analytical test.

: Sam gle Recelp

Three samples were received for analysis at ALS Rochester on 9/17/13. The samples were received consistent with * ="
the accompanying chain of custody form. All samples were received within the appropriate temperature gu1delmes o
‘'of 0-6°C. The samples were stored in a refrigerator between 1°C and 6°C upon receipt at the laboratoty S

Volatile Orgamc Compounds bx EPA Method 8260C

The Initial Calibration (ICAL), Initial Calibration Verification (ICV) and Continuing Calibration Verification (CCV)
criteria were met for all samples with the following except for the following compounds which were outside the ‘
+20%Difference (%oD) criteria for the CCV: )
Acetone, Methyl Acetate, Methyl Ethyl Ketone, Cyclohexanone, Methyl Isobutyl Ketone and 2-Hexanone on the
9/20/13 run and
Bromoform on the 9/23/13 run.
Any hits for these compounds in samples associated with these runs should be considered as estimated.

A Library Search against the NIST/EPA library was conducted on each of the samples and blanks for the §260C
analysis. The 30 largest peaks, within 10% of the nearest Internal Standard, were searched. A summary of detected
peaks is included foltowing the Target data. Any analytes detected are quantitated based on the closest Internal
Standard and are reported flagged with a “JF’ as estimated. The flag “N” on a TIC compound indicates the
presumptive evidence of a particular compound.

Surrogate standard recoveries were within limits for ail samples.

Internal Standard (IS} recoveries were acceptable.

Sample TB-12 (30°) was analyzed at dilution due to matrix interference.

Site QC was not requested or performed. Batch QC is included in the report. All Laboratory Conn-ol Sample (LCS)
and LCS Duplicate &CSD) recoveries were within acceptable.

Hits between the MDL and MRL are flagged with a “J” as estimated.

All Method Blanks were free of contamination with the exception of 1,2,4-Trichlorobenzene on 9/23/13. No data is
affected.

The samples were properly preserved and analyzed within the appropriate holding times.
No other analytical or quality contro} problems were encountered during analysis.

PCB by 8082A

The Initial Catibration (ICAL), Initial Calibration Verification (ICV) and Continuing Calibration Verification {CCV)
criteria were met for all samples

All surrogate standard recoveries were within acceptable limits.
All internal standard recoveries were within acceptable limits,
Sample TB-17 (3”) was analyzed at dilution due to matrix interference.

Site QC was not requested or performed Batch QC is included in the report. All Laboratory Control Sample, (J:C‘-F)

and LCS Duplicate (LCSD) recoveries were acceptable vl



CASE NARRATIVE — Page 2 of 2
R1306782 Continued

All Method Blanks were free of contamnination,
The samples were extracted and analyzed within the appropriate holding times.
No other analytical or quality control problems were encountered during analysis |

Semivolatile Oréanic Compounds by Method 8270D

The Initiat Callbratlon (ICAL), Initial Calibration Verification (ICV) and Continuing Calibration Verlﬁcation (CCV) :
criteria were met for all samples except for the following CCV compounds: .

Benzoic Acid, Benzaldehyde and 2,4-Dmitrophenol were outside the + 20%D limits on the 9/23/ 13 run,
Any hits for these compounds associated with this CCV should be considered as estimated.

A Library Search against the NIST/EPA library was conducted on each of the samples and biarks for the 8270D i
analysis. The 20 largest peaks, within 10% of the nearest Intemal Standard, were searched. A summary of detected
peaks is included following the Target data. Any analytes detected are quantitated based on the closest Internal
Standard and are reported flagged with a “J” as estimated. The flag “N” on a TIC compound indicates the

presumptive evidence of a particular compound.

All surrogate standard recoveries were within acceptable limits.

All internal standard recoveries were within acceptable limits.

Sample TB-17 {(3°) was analyzed at dilution due to matrix interference.

Site QC was not requested or performed. Batch QC is included in the report. All Laboratory Contrel Sample (LCS)
and 1.CS Duplicate (LCSD) recoveries were acceptable with the exception of Benzoic Acid in the LCS only as
indicated by the “*” flag. No data is affected. .

All Method Blanks were free of contamination.

The samples-were extracted and analyzed within the appropriate holding times.

No other analytical or quality control problems were encountered during analysis,

Inorganic Parameters

Samples were analyzed for client specific inorganic parameters. Approved method references appear on report
forms.

Hits between the MDL and MRL are flagged with a “J” as estimated.

The Initial Calibration (ICAL), Initial Calibration Verification (ICV) and Continuing Calibration Verification (CCV)
criteria were met for all samples.

Site QC was performed on sample TB-15A (24°). Several RPD calculations were outside acceptance limits. These
RPD’s have been flagged as “*”. Matrix Spike recoveries were acceptable except for Nickel. This recovery is
flagged as “N”. Matrix interference is suspected. MS results are not applicable for Aluminum, Calcium, Iron,
Magnesium and Manganese on this location. The analyte concentrations in the sample were more than four times
higher than the added spike concentration, preventing accurate evaluation of the spike recovery. Batch QC i3
included i the report.” All Laboratory Control Sample (LCS) recoveries were within QC limits.

All Method Blanks were free of co_ntamination. ’

The samples were properly presgrved and analyzed within the appropriate holding times for the methods.

No other analytical or QC preblems were encountered during analysis.

I certify that this data package is in compliance with the terms and conditions of the contract, both technically and

for completeness, for other than the details contained above Release of the data contained in this hard copy data

package has been authorized by the Laboratory Manager or his designee, as verified ?y the ?owmg sng;nature,ﬁ G833
=

Approved by . e Date /d
& ——




ALS ASPICLP Batching Form/Login Sheet

Client Proj #: 48845-13
Submission: R1306782

Batch Complete: Yes
Diskette Requested: No

Date Revised:
Date Due: 10/7/13

Client: - - Day Environmental, Incorporated Date: 9/17/13 Protocol: MCAWW -
Client Rep: CBEECHLER Custody Seal: Present/Absent; Shipping No.:
Project: Clean Chain of Custody: Present/Absent: SDG #: TB-15A (24"
| . . Date Date pH. % Remarks
i CAS Job # Client/EPA ID M_atnx Requested P_arameters Sampled Received (Solids) Solids Sample Condition
| R1306782-001 | TB-15A (24" - Sail . 160.3 Modified, 74718, 90128, 9/11/13 9/16/13
8270D, 8260C, 8082A, 6010C
R1306782-002 | TB-17 (3" Soil 8270D, 160.3 Modified 9/13/13 9/16/13
R1306782-003 | TB-12 (30" Soil 8260C, 160.3 Modified, 8270D 9/12/13 9/16/M13

IR
a
a
@ o

_Fold_ér Comments:

Printed 9/17/13 16:54 ... .

Need 2 Week Data, VOA TICs & LL, SVOA TICs

CLP Batching Form




ALS) Environmental

REPORT QUALIFIERS AND DEFINITIONS |

Analyte was analyzed for but not detected.
The sample quantitation limit has been
corrected for dilution and for percent
moisture, unless otherwise noted in the case
narrative.

Estimated value due to either being a
Tentatively Identified Compound (TIC) or
that the concentration is between the MRL
and the MDL. Concentrations are not verified
within the linear range of the calibration. For
DoD: concentration >40% difference between
two GC columns (pesticides/Arclors).

- Analyte was also detected in the associated
method blank at a concentration that may
have contributed to the sample result.

I{norganics- Concentration is estimated due to
the serial dilution was outside control limits.

Organics- Concentration has exceeded the
calibration range for that specific analysis.

Concentration is a result of a dilution,
typically a secondary analysis of the sample
due to exceeding the calibration range or that
a surrogate has been diluted out of the sample
and cannot be assessed.

Indicates that a quality control parameter has
exceeded laboratory limits. Under the
“Notes” column of the Form I, this qualifier
denotes analysis was performed out of
Holding Time.

Analysis was performed out of hold time for
tests that have an “immediate” hold time
criteria,

Spike was diluted out.

+

N

MRL
LOQ

MDL

LOD

_ Correlation coefficient for MSA is <0.995,

Inorganics- Matrix spike recovery was outside
laboratory limits.

Qrganics- Presumptive evidence of a compound
(reported as a TIC) based on the MS library search.

Concentration has been determined using Method
of Standard Additions (MSA).

Post-Digestion Spike recovery is outside control
limits and the sample absarbance is <50% of the
spike absorbance. '

Concentration >40% (25% for CLP) difference
between the two GC columns.

Coafirmed by GC/MS

DoD reports: indicates a pesticide/Aroclor is not
confirmed (>100% Difference between two GC
columns).

See Case Narrative for discussion,

Method Reporting Limit. Also known as:
Limit of Quantitation (LOQ)

The lowest concentration at which the method
analyte may be reliably quantified under the
method conditions.

Method Detection Limit. A statistical value derived
from a study designed to provide the lowest
concentration that will be detected 99% of the time.
Values between the MDL and MRL are estimated
(sec I qualifier).

Limit of Detection. A value at or above the MDL
which has been verified to be detectable.

Non-Detect. Analyte was not detected at the
concentration listed. Same as U qualifier.

Rochester Lab ID # for State Certifications®

NELAF Accredited Maine ID #NY 0032 New Hampshire ID #
Connecticut ID # PH0556 Nebraska Accredited 204100 A/B

Delaware Accredited Nevada ID # NY-00032 North Carolina #676
DoD ELAP #65817 New Jersey 1D # NY004 Pennsylvania ID# 63-736
Florida ID # E87674 New York ID # 10145 'Rhode Island ID # 158
lllinois ID #200047 ' Virginia #460167

! Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any applicable state or agency requirements. The
test results meet requirements of the current NELAP/TNI standards or state or agency requirements, where applicable, except as noted in the laboratory case

orth-America-Downloads
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INORGANIC PREPARATION METHODS

The preparation methods associated with this report are found in these tables uniess discussed in the case narrative.

Water/Liquid Matrix

Solid/Soil/Non-Aqueous Matrix

Analytical Method

Preparation Method

Analytical Method

Preparation

Method
200.7 3010A 6010C 30508
200.8 ILMQO5.3 6020A 3050B
6010C 3010A 6010C TCLP (1311) extract | 3010A
6020A ILM05.3 6010 SPLP (1312) extract 3010A°
9014 Cyanide Reactivity SW846 Ch7, 7.3.4.2 7196A 3060A
9034 Sulfide Reactivity SW846 Ch7,7.3.4.2 7199 3060A
9034 Sulfide Acid Soluble | S030B 9056A Halogens/Halides 5050
9056A Bomb (Halogens) 5050A 300.0 Anions/ 350.1/ DI
9066 Manual Distillation 9065 353.2/SM 2320B/ SM extraction

. 5210B/ 9056A Anions

SM 4500-CN-E Residual SM.4500-CN-G :
Cyanide ' For anzwticla:l methods not [istt;_d,-thle preparation
SM 4500-CN-E WAD <M 4500-CN] method is the same as the analytical method

Cyanide

reference.

RIGHT SOLUTIONS | RIGHT

iy -

PARTNER

P\INTRANETN\QAQC\Forms Controlled\Prep Methods Inorganic rev 0.doc 5/16/13



(ALS) Enuironmental

CHAIN OF CUSTODY/LABORATORY ANALYSIS REQUEST FORM

10874

. 1565 Jefferson Road, Building 300, Suite 360 » Rochester, NY 14623 | +1 585 288 5380 +1 565 286 8475 (fax) PAGE I OF |
F ”5"" :""‘ e, y N h;? '3“”‘;'“; 2 ANALYSIS REQUESTED (include Method Number and Container Preservative}
g —r o -
F oot Manager ' [Peones PRESERVATIVE
Ban [canoff . WELO 1O |0 o010 o [ '
w"‘ﬂ"ﬂm ' Preservative Key
% 1n £vw.'!=—\ﬁ..e-.4qf g ? EgtlE
M z 2. HN
15¢3 f-—l:;m Ave . & 3 Hzi%a
% & ¢ g 4 [E':OH
£ 5. Zn. Acet
ll..._h.;kp NY IM¢og o 5‘5 o e,_;? ,,§ 6 MeOHeale
Phene £ - Ermall - o q‘.’: ;‘n / § o’@ é“ 3 fg 7. NaHSQ4
58S ~H45Y- 02t ckemp b € dapn < l.pe b % Sy S §”’§ §8 f;‘f;‘ggfw 8. Other
s 8 Sampler's Printod Neme =] SIS &l oE/TE Il 47:- [l S RS
2,,/;%/—\ Zathory Tewmer < 6§ DA AT TAE TS ALTERNATE DESGRIPTION
7 v FOR OFFICE USE SAMPLING
CLIENT SAMPLE ID ONLY LA ID QATE TIME MATRIX
TiR-15 A (24) i 9/1/3 e sl |2 X X % P
T2-17 (?") Ya/n Tiizo lsu [} X
TP -12 (3¢') Y3 [ 1is sy |2 Pk
SPEGIAL INSTRUCTIONS/COMMENTS TURNAROUND REQUIREMENTS REPORT REQUIREMENTS INVOIGE INFORMATION
Metals CetfoC , v, YIE RusHISURMGES APPLY) o 1.Results Oy
le-\r'}s L’;'I"\-.ﬂ /0 ()qvu (A S? L‘\f E) 1 dBY eeere 2 dBAY —reerd Ay —'—'il'g;s;l!:;ocsw;fks_ " Fae
aary —sday X 15 gy {LCs. DuR A T
{Zer;q,-..‘- L taa 15 c}a.vsj' L Hesuu:—qc and Catibration D/;Y-
AEQUESTED REPORT DATE I Datn Vatcaton Feportwith Raw Bata 15¢2  Lystt Ave.
See QAPP [ 1\ - E-t-‘\u}(‘r }UY 1"‘“-\-‘?. -
STATE WHERE SAMPLES WERE COLLECTED ps,,, Vrrk Edzta 5;‘ '306 782 5
¢ RELINGLASHED BY ECENED B RELINGUISHED BY RECEIVED BY RELINDUISHED BY  Oleen* nMental, Incorparatad
] 2wl lwmmmmm
¢ - - IlIHIHHIHIHHIIHHI
Ei Sarairs/ // W ETET Y W o Sgratre Signaturo [Signahurs
4: Brint Printed Name Printed Name Printed Name Prinied Hame
bLJlLL!A"k =an STL = I —
i e MY LW;W}‘—\ F"me(ﬁuﬂ’/ /6-50 Firn m
onee g, /e 13 / TG 3 | ouemme Cae/Mime Date/Time Cate/Tme Date/time

{
Distribution: Whita - Lab Copy; Yellow - Retum to Originater

© 2012 by ALS Group




Cooler Receipt and Preservation Chechr IB() h/

Project/Client h")‘ Fay, Folder Number
Cooler receivedon_"“> _ by, o COURIER: ALS UPS FEDEX VELOCITY CLENT
t. Were custody seals on outside of cooler? YES dNO.,
2. Were custody papers properly filled out (ink, signed, etc.)? YES NO
3. Did all bottles arrive in good condition (unbroken)? ¢YE® NO
4.  Did VOA vials, Alkalinity, or Sulfide have significant* air bubbles? YES NO (MR
5. WereItor Ice packs present? . XES NO
6. Where did the bottles originate? ALS/ROC, CLIENT
7. Soil VOA samples received as: @ Encore TerraCore Lab5035set <N~ t{:‘,";(,,,>
8. Temperature of cooler(s) upon receipt: A
Is the temperature within 0° - 6° C?; &N YN Y N Y N YN

If No, Explain Below  Date/Time Temperatures Taken: /61y 131
Thermometer ID: [KGUN#3 / IRGUNH4  Reading From: TempBlank / Sample Bottle

If out of Temperature, note packing/ice condition &Client Approval to Run Samples:

All Samples held in storage location Kooe by Ofw — on W3 gp 1674
5035 samples placed in storage locatlon by _, on at
PG Sécoridars: ReviaWaiiiaiinisy //),J/ ’}
Cooler Breakdown: Date: 9 Iﬁ ’\B Time:_ O§Y L by:  J€Y

2. Did all bottle labels and tags agree with custody papers?
3. Were correct containers used for the tests indicated? 2_@5) NO

4, Air Samples: Cassettes/ Tubes [ntact  Canisters Pressurized  Ted{ar® Bags Inflated - c@
Explain any discrepancies: )

L. Were all bottle labels complete (i.e. analysis, preservation, etc.)? £ NO

pH Reagent Lot Received | Exp Sample ID Vel. Lot Added Final | Yes=All
YES | NO Added pH samples 0K
>12 NaOH
=2 HNO, No =
<2 H,S0, Samples
were
<4 NaHSO, preserved at
Residual { For TCN If present, contact PM to lab as listed
Chlorine | Phencl add ascorbic acid
(-) and 522 Or sodium sulfite (522) PM OK to
Na,;$;0, - - . *Not to be tested before analysis — pH Adjust;
Zn Aceta | - e tested and recorded by VOASs or GenChem
cl 5 5 on a separate worksheet

Bottle 1ot numbers: IWOVE 1L - 302 . o3ty =1y
Other Comments; !

PC Secondary Review: &/le *significant air bubbles; VOA > 5-6 mm : WC >1 in. diameter

T

PAINTRANETQAQC\Forms Controlled\Cooler Receipt r6.doc 11/6/12




ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Client: Day Environmentat, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Collected: 9/11/13 1130
Sample Matrix: Soil Date Received: 9/16/13

. Date Analyzed: 9/23/13 14:31
Sample Name: TB-15A (24" Units: pg/Kg
Lab Code: R1306782-001 Basis: Dry

Percent Solids: 91.4

Volatile Organic Compounds by GC/MS

Analytical Method: 8260C Analysis Lot: 359621

Data File Name: [NACQUDATAMmsvoal Ovdata\0923 13\F2266.D0 ' Instrument Name: R-MS-10
Dilution Factor: 125

CAS No. Analyte Name Result Q MRL MDL  Note

71-55-6 1,1,1-Trichloroethane (TCA) 680 U 680 52

79-34-5 1,1,2,2-Tetrachloroethane 680 U 680 28

79-00-5 1,1,2-Trichloroethane 680 U 680 57

76-13-1 1,1,2-Trichloro-1,2,2-trifluorocthane 680 U 680 62

75-34-3 1,1-Dichloroethane (1,1-DCA) . 680 U 680 43

75-35-4 1,1-Dichloroethene (1,1-DCE) 680 U 680 73

87-61-6 1,2,3-Trichlorobenzene ' 680 U 680 36

96-18-4 1,2,3-Trichloropropane 630 U 680 130

120-82-1 1,2,4-Trichlorobenzene 680 U 680 33

95-63-6 1,2,4-Trimethylbenzene 680 U 680 28

96-12-8 1,2-Dibromo-3-chloropropane (DBCP) 630 U 680 110

106-93-4 1,2-Dibromoethane 630 U 630 68

95-50-1 1,2-Dichlorobenzene 680 U 680 40

107-06-2 1,2-Dichloroethane 680 U 680 44

78-87-5 1,2-Dichloroprepane 680 U 680 52

108-67-8 1,3,5-Trimethylbenzene 680 U 680 28

541-73-1 1,3-Dichlorobenzene 680 U 680 28

-142-28-9 " 1,3-Dichloropropane 680 U 680 31

106-46-7 1,4-Dichlorobenzene 680 U 680 46

78-93-3 2-Butanone (MEK) 680 U 630 220

591-78-6 2-Hexanone 680 U 680 80

99-87-6 4-Isopropyltoluene 680 U 680 46

108-10-1 4-Methyl-2-pentanone 680 U 680 69

67-64-1 . Acetone 680 U 680 150

71-43-2 Benzene 680 U 680 37

75-27-4 Bromodichloromethane 680 U 680 35

75-25-2 Bromoform 680 U 680 89

74-83-9 Bromoemethane 680 U 680 62

75-15-0 Carbon Disulfide 680 U 680 42

56-23-5 Carbon Tetrachloride 680 U 630 36

108-90-7 Chlorobenzene . 680 U 680 39

75-00-3 Chioreoethane 680 U 680 52

67-66-3 Chloroform 680 U 680 59

74-87-3 Chloromethane 680 U 680 63

110-82-7 Cyclohexane 680 U 680 69

Printed 10/10/13 11:16 Form 1A
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ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, incorporated Service Request: Ki306782

Project: Olean/48845-13 Date Collected: 9/11/13 1130

Sample Matrix: Soil Date Received: 9/16/13
Date Analyzed: 9/23/13 14:31

Sample Name: TB-15A (24" Units: ug/Kg

Lab Code: R1306782-001 Basis: Dry
Percent Solids: 91.4

Volatile Organic Compounds by GC/MS

Analytical Mcthod: 3260C Analysis Lot: 359621

Data File Name: INACQUDATAvmsvoa 1 0\data\092313\F2266.Dy Instrument Name: R-MS-10
Dilution Factor: 125

CAS No. Analyte Name Result Q MRL MDL  Note

124-48-1 Dibromochloromethane 680 U 680 32

75-71-8 Dichlorodifluoromethane (CFC 12) 680 U 680 47

75-09-2 Dichloromethane 680 U 680 63

100-41-4 Ethylbenzene 680 U 680 43

98-82-8 Isopropylbenzene (Cumene) 680 U 680 44

79-20-9 Methy| Acetate 680 U 680 80

1634-04-4 Methy] tert-Butyl Ether 680 U 680 33

108-87-2 Methylcyclohexane 2700 680 55

91-20-3 Naphthalene 680 U 630 32

100-42-5 Styrene 680 U 680 28

127-18-4 Tetrachloroethene (PCE) 680 U 680 28

108-88-3 Toluene 680 U 680 47

79-01-6 Trichloroethene {TCE) 680 U 680 28

75-69-4 Trichlorofluoromethane (CFC 11) 680 U 680 57

75-01-4 Vinyl Chloride 680 U 630 44

1330-20-7 Xylenes, Total 2100 U 2100 120

156-59-2 cis-1,2-Dichloroethene 680 U 680 35

10061-01-5 ¢is-1,3-Dichloropropene 680 U 680 36

179601-23-1 m,p-Xylenes 1400 U 1400 74

104-51-8 n-Butylbenzene 680 U 680 28

103-65-1 n-Propylbenzene 680 U 680 35

95-47-6 o-Xylene 680 U 680 40

135-98-8 sec-Butylbenzene 680 U 680 43

98-06-6 tert-Butylbenzene 160 ] 680 43

156-60-5 trans-1,2-Dichloroethene 680 U 680 52

10061-02-6 trans-1,3-Dichloropropene 680 U 680 33

Control Date

Surrogate Name %Rec Limits Analyzed Q

4-Bromofluorobenzene 93 85-122 9/23/13 14:31

Dibromofluoromethane 107 83-119 9/23/13 14:31

Toluene-d8 96 §7-121 9/23/13 14:31

Printed 10/10/13 11:16 Form LA

Wnflow2\Starlims\LimsReps\AnalyticalReport.rpt SuperSet Reference: llﬂ@@ﬁri 003;



ALS Group USA, Corp. dba ALS Environmental

Analytical Report

. Client: Day Environmental, Incorporated - Service Request: R1306782
Project: Olean/48845-13 Date Collected: 9/11/13
Sample Matrix: Soil Date Received: 9/16/13

Date Analyzed: 9/23/13 1431

Tentatively Identified Compounds (TIC)
Volatile Organic Compounds by GC/MS

Sample Name: TB-15A (24Y) Units: pg/Kg
Lab Code: R1306782-001 Basis: Dry
Percent Solids: 91.4

Analytical Method: 8260C

CAS# Analyte Name ' RT Result Q
006876-23-9  Cyclohexane, 1,2-dimethyl-, trans- 7.76 7300 JN
002216-30-0  Heptane, 2,5-dimethyl- 8.26 8200 JN
003073-66-3  Cyclohexane, 1,1 3-frimethyl- 8.40 7300 JN
007667-60-9  Cyclohexane, 1,2,4-trimethyl-, (1. 8.62 11000 IN
unknown 9.10 9400 J
004926-78-7  Cyclohexane, 1-ethyl-4-methyl-, ci 9.14 6200 JN
unknown . 9.37 12000 J
unknown 9.45 6600 J
unknown 9.57 8000 J
unknown 9.65 5700 J
unknown 9.68 8200 J
unknown 9.82 17000 J
unknown 10.02 6700 J
004291-79-6  Cyclohexane, 1-methyl-2-propyl- 10.23 5400 IN
unknown . 10.78 4800
000493-02-7  Naphthalenc, decahydro-, trans- 11.13 5400 JN
unknown 11.27 5100 J
unknown 11.35 8200 J
unknown 11.99 5700 J
unknown 12.09 7000 J
Comments:
Printed 10/10/2013 11:16 Form 1B

Wnflow2\Stardims\LimsRepsiAnalytical TICR eport rpt SuperSet Reference: 1300002838 V008



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Day Environmental, Incorporated
Olean/48845-13
Soil

TB-12 (30"
R1306782-003

Yolatile Organic Compounds by GC/MS

Analytical Method: 8260C

Data File Name:

[NACQUDAT Avmsvoal 0\data\092013\F2208.Dv

Service Request: R1306782
Date Collected: 9/12/13 1015
Date Received: 9/16/13
Date Analyzed: 9/20/13 17:23

Units: pg/Kg
Basis: Dry

Percent Solids: 90.1

Analysis Lot: 359508
Instrument Name: R-MS-10
Dilution Factor: 125

CAS No. Analyte Name Result Q MRL MDL Note
71-55-6 1,1,1-Trichloroethane {TCA) 690 U 690 53
79-34-5 1,1,2,2-Tetrachloroethane 690 U 690 28
79-00-5 1,1,2-Trichforoethane 690 U 690 57
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 690 U 690 63
75-34-3 1,1-Dichloroethane (1,1-DCA) 690 U 690 44
75-35-4 1,1-Dichloroethene (1,1-DCE) 690 U 690 74
87-61-6 1,2,3-Trichlorobenzene 690 U 690 37
96-18-4 1,2,3-Trichloropropane 690 U 690 130
120-82-1 1,2,4-Trichlorobenzene 690 U 690 34
95-63-6 1,2,4-Trimethylbenzene 690 U 690 28
96-12-8 1,2-Dibromo-3-chloropropane (DBCP) 690 U 690 110
106-93-4 1,2-Dibromoethane 690 U 690 68
95-50-1 1,2-Dichlorobenzene " 690 U 690 41
107-06-2 1,2-Dichloroethane 690 U 690 45
78-87-5 1,2-Dichloropropane 690 U 690 53
108-67-8 1,3,5-Trimethylbenzene 690 U 690 28
541-73-1 1,3-Dichlorobenzene 690 U 690 28
142-28-9 1,3-Dichloropropane 690 U 690 31
106-46-7 1,4-Dichlorobenzene 690 U 690 46
78-93-3 2-Butanone (MEK) 690 U 690 220
591-78-6 2-Hexanone 690 U 690 81
99-87-6 4-Isopropyltoluene 690 U 690 46
108-10-1 4-Methyl-2-pentanone 690 U 690 70
67-64-1 Acetone 690 U 690 160
71-43-2 Benzene 630 U 690 38
75-27-4 Bromodichloromethane 690 U 690 35
75-25-2 Bromoform 690 U 690 91
74-83-9 Bromomethane 6%0 U 690 63
75-15-0 Carbon Disulfide 690 U 690 42
56-23-5 Carbon Tetrachloride 690 U 690 37
108-90-7 Chlorobenzene 690 U 630 39
75-00-3 Chloroethane 690 U 690 53
67-66-3 Chloroform 690 U 690 60
74-87-3 Chloromethane 690 U 690 64
110-82-7 Cyclohexane 690 U 690 70
Printed 10/10/13 11:16 Form 1A
Wnflow2\Starlims\LimsReps\AnalyticalReport.rpt SuperSet Reference: 130@?@8@1 OE



ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782

Project: Olean/48845-13 Date Collected: 9/12/13 1015

Sample Matrix: Soil Date Received: 9/16/13
Date Analyzed: 9/20/13 17:23

Sample Name: TB-12 (30" Units: pg/Kg

Lab Code: R1306782-003 Basis: Dry
Percent Solids: 90.1

Volatile Organic Compounds by GC/MS

Analytical Method: 8260C Analysis Lot; 359508

Data File Name: IMACQUDATAVmsvoal 0Mdata\092013\F2208.D\v Instrument Name: R-MS-[0
Dilution Factor: 125

CAS No. Analyte Name Result Q MRL MDL  Note

124-48-1 Dibromochloromethane 690 U 690 32

75-71-8 Dichlorodifluoromethane (CFC 12) 690 U 690 48

75-09-2 Dichloromethane 690 U 690 64

100-41-4 Ethylbenzene 690 U 690 44

98-82-8 [sopropylbenzene (Cumene) 690 U 690 45

79-20-9 Methyl Acetate 690 U 690 81

1634-04-4 Methyl tert-Butyl Ether 690 U 690 34

108-87-2 Methylcyclohexane 690 U 690 56

91-20-3 Naphthalene 690 U 690 32

100-42-5 Styrene 690 U 690 28

127-18-4 Tetrachloroethene (PCE) 690 U 690 28

108-88-3 Toluene 690 U 690 48

79-01-6 Trichloroethene (TCE) 690 U 690 28

75-69-4 Trichlorofluoromethane (CFC 11) 690 U 690 57

75-01-4 Vinyl Chloride 690 U 690 45

1330-20-7 Xylenes, Total 2100 U 2100 120

156-59-2 cis-1,2-Dichloroethene 690 U 690 35

10061-01-5 cis-1,3-Dichloropropene 690 U 690 37

179601-23-1 m,p-Xylenes 1400 U 1400 75

104-5¢-8 n-Butylbenzene 690 U 690 28

103-65-1 n-Propylbenzene 690 U 690 35

95-47-6 o-Xylene 650 U 690 41

135-98-8 sec-Butylbenzene - 690 U 690 44

98-06-6 tert-Butylbenzene 6950 U 690 44

156-60-5 trans-1,2-Dichloroethene 690 U 690 53

10061-02-6 trans-1,3-Dichloropropene 690 U 690 34

Control Date

Surrogate Name %Rec Limits Analyzed Q

4-Bromofluorobenzene 108 85-122 9/20/13 17:23

Dibromofluoromethane 104 89-119 9/20/13 17:23

Toluene-d8 99 87-121 9/20/13 17:23

Printed 10/10/13 11:16 Form 1A

Wnflow2\Starlims\LimsReps\AnalyticalR eport.rpt

SuperSet Reference:
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ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, [ncorporated Service Request: R1306782
Project: Olean/48845-13 Date Collected: 9/12/13
Sample Matrix: Soil ' Date Received: 9/16/13

Date Analyzed: 9/20/13 1723

Tentatively Identified Compounds (TIC)
Yolatile Organic Compounds by GC/MS

Sample Name: TB-12 (309 Units: pg/Kg
Lab Code: R1306782-003 Basis: Dry
Percent Solids: 90.1

Analytical Method: 8260C

CAS# Analyte Name RT Result Q
unknown 9.24 3500 J
004923-78-8  Cyclohexane, |-ethyl-2-methyl-, tr 9.318 6700 JN
unknown 9.55 5200 J
unknown 9.68 5200 J
unknown 9.74 4600 J
unknown 9.79 5800 J
unknown 10.01 7800 J
unknown 10.14 6000 J
unknown 10.29 4200 J
unknown 10.33 2500 J .
unknown 10.55 5200 J
unknown 10.64 3000 J
unknown 10.70 7800 J
unknown 11.14 5500 J
unknown 11.18 2400 J
unknown 11.24 3600 J
“unknown 11.28 3100 J
002207-04-7  Cyclohexane, 1,4-dimethyl-, trans- 11.35 6400 JN
002958-76-1  Naphthalenc, decahydro-2-methyl- 11.60 3800 JN
002958-76-1  Naphthalene, decahydro-2-methyl- 11.74 2800 JN
Commgents:
Printed 10/10/2013 11:16 Formm 1B

Waflow2\Starlims\LimsRepsiAnalytical TICReport.rpt SuperSet Reference:  13-006ER1TeR00’g,



ALS Group USA, Corp. dba ALS Environmental

Analytical Report
Client: Day Environmental, Incorporated
Project: Olean/48845-13 '
Sample Matrix: Soil
Sample Name: Method Blank

Lab Code:

RQ1311427-01

Yolatile Organic Compounds by GC/MS

Analytical Method: 8260C

Data File Name:

[ZNACQUDATAVmsvoal 0vdata\092013\F2203.DA

Service Request: R1306782
Date Collected: NA
Date Received: NA
Date Analyzed: 9/20/13 14:49

Units: pg/Kg
Basis: Dry

Analysis Lot: 359508
Instrument Name: R-MS-10
Dilution Factor; 50

CAS No. Analyte Name Result Q MRL MDL  Note
71-55-6 1,1,1-Trichloroethane (TCA) 250 U 250 19
79-34-5 1,1,2,2-Tetrachloroethane 250 U 250 10
79-00-5 1,1,2-Trichloroethane 250 U 250 21
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 250 U 250 23
75-34-3 1,1-Dichloroethane (1,1-DCA) 250 U 250 16
75-35-4 1,1-Dichloroethene (1,1-DCE) 250 U 250 27
87-61-6 1,2,3-Trichlorobenzene 250 U 250 13
96-18-4 1,2,3-Trichloropropane 250 U 250 45
120-82-1 1,2,4-Trichlorobenzene 250 U 250 12
95-63-6 1,2,4-Trimethylbenzene 250 U 250 10
96-12-8 1,2-Dibromo-3-chloropropane (DBCP) 250 U 250 40
106-93-4 1,2-Dibromoethane 250 U 250 25
95-50-1 1,2-Dichlorobenzene 250 U 250 15
107-06-2 1,2-Dichloroethane 250 U 250 16
78-87-5 1,2-Dichloropropane 250 U 250 19
108-67-8 1,3,5-Trimethylbenzene 250 U 250 10
541-73-1 1,3-Dichlorobenzene 250 U 250 10
142-28-9 1,3-Dichloropropane 250 U 250 12
106-46-7 1,4-Dichlorobenzene 250 U 250 17
78-93-3 2-Butanone (MEK) 250 U 250 77
591-78-6 2-Hexanone 250 U 250 29
99-87-6 4-Isopropyltoluene 250 U 250 17
108-10-1 4-Methyl-2-pentanone : 250 U 250 25
67-64-1 Acetone 250 U 250 55
71-43-2 Benzene 250 U 250 14
75-27-4 Bromodichloromethane 250 U 250 13
75-25-2 Bromoform 250 U 250 33
74-83-9 Bromomethane 250 U 250 23
75-15-0 Carbon Disulfide 250 U 250 15
56-23-5 Carbon Tetrachloride 250 U 250 13
108-90-7 Chlorobenzene 250 U 250 15
75-00-3 Chlorocthane 250 U 250 19
67-66-3 Chloroform 250 U 250 22
74-87-3 Chloromethane 250 U 250 23
110-82-7 Cyclohexane 250 U 250 25
Printed 10/10/13 11:16 Form 1A
Wnflow2\Starlkims\LimsReps\AnalyticalReport.rpt SuperSet Reference: l3-0@‘EZ§_IVBE;'r€j_ 05



ALS Group USA, Corp. dba ALS Environmental

Client: Day Environmental, Incorporated
Project: Olean/48845-13

Sample Matrix: Soil

Sample Name: Method Blank

Lab Code:

RQ1311427-01

Analytical Report

Volatile Organic Compounds by GC/MS

Analytical Method: 8260C
I\ACQUDATA\msvoal0\data\092013\F2203.D\

Data File Name:

Service Reques(:
Date Collected:
Date Received:
Date Analyzed:

Analysis Lot:
Instrument Name:

R1306782
NA
NA
9/20/13 14:49

Units: pg/Kg
Basis: Dry

Dilution Factor: 50

359508
R-MS-10

CAS No. Analyte Name Result Q MRL MDL  Note
124-48-1 Dibromochtoromethane 250 U 250 12
75-71-8 Dichlorodifluoromethane {CFC 12) 250 U 250 17
75-09-2 Dichloromethane 250 U 250 23
100-41-4 Ethylbenzene 250 U 250 16
98-82-3 Isopropylbenzene (Cumene) 250 U 250 16
79-20-9 Methyl Acetate 250 U 250 29
1634-04-4 Methy! tert-Buty! Ether 250 U 250 12
108-87-2 Methylcyclohexane 250 U 250 20
91-20-3 Naphthalene 250 U 250 12
100-42-5 Styrene 250 U 250 10
127-18-4 Tetrachloroethene (PCE) 250 U 250 10
108-88-3 Toluene 250 U 250 17
79-01-6 Trichloroethene (TCE) 250 U 250 10
75-69-4 Trichlorofluoromethane (CFC 11) 250 U 250 21
75-01-4 Vinyl Chloride 250 U 250 16
1330-20-7 Xylenes, Total 750 U 750 42
156-59-2 cis-1,2-Dichloroethene 250 U 250 13
10061-01-5 cis-1,3-Dichloropropene 250 U 250 . 13
179601-23-1 m,p-Xylenes 500 U 500 27
104-51-8 n-Butyibenzene 250 U 250 10
103-65-1 n-Propylbenzene 250 U 250 13
95-47-6 o-Xylene 250 U 250 15
135-98-8 sec-Butylbenzene 250 U 250 16
98-06-6 tert-Butylbenzene 250 U 250 16
156-60-5 trans-1,2-Dichloroethene 250 U 250 19
10061-02-6 trans-1,3-Dichloropropene 250 U 250 12

Control Date
Surrogate Name %Rec Limits Analyzed Q
4-Bromofluorobenzene 94 85-122 9/20/13 14:49
Dibromofluoromethane . 105 89-119 9/20/13 14:49
Toluene-d8 97 87-121 5/20/13 14:49
Printed 10/10/13 11:16 Form 1A

Wnitow2\Starlims\LimsReps\AnalyticalR eport.apt

SuperSet Reference:
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ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated
Project: Olean/48845-13
Sample Matrix: Soil

Tentatively ldentified Compounds (TIC)
Volatile Organic Compounds by GC/MS

Sample Name: Method Blank
Lab Code: RQI1311427-01

Analytical Method:  8260C

CASH# Analyte Name RT Result Q

Service Request:
Date Collected:
Date Received:
Date Analyzed:

Units:
Basis:

R1306782
NA

NA

9/20/13 1449

pg/Ke
Dry

No Tentatively Identified Compounds Detected.

Comments:

Printed 10/10/2013 11:16 Form 1B
Wnilow2\Starlims\LimsReps\Analytical TICReport.rpt

I om
A

SuperSet Reference:  13-00(02688 7 rT.00F



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Day Environmental, Incorporated
Olean/48845-13
Soil

Method Blank
RQI1311593-01

Volatile Organic Compounds by GC/MS

Analtytical Method: 3260C

Data File Name:

INACQUDATAVmsvoal 0\data\0923 13\F2260.D\

Service Request: R1306782
Date Collected: NA

Date Received: NA

Date Analyzed: 9/23/13 10:59

Units: pg/Kg
Basis: Dry

Analysis Lot: 359621
Instrument Name: R-MS-10
Dilution Factor: 50

CAS No. Analyte Name Result Q MRL MDL Note
71-55-6 1,1,1-Trichloroethane (TCA) 250 U 250 19
79-34-5 1,1,2,2-Tetrachlorocthane 250 U 250 10
79-00-5 1,1,2-Trichloroethane 250 U 250 21
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 250 U 250 23
75-34-3 1,1-Dichloroethane {1,1-DCA) 250 U 250 16
75-35-4 1,1-Dichloroethene {1,1-DCE) 250 U 250 27
87-61-6 1,2,3-Trichlorabenzene 250 U 250 13
96-18-4 1,2,3-Trichloropropane 25 U 250 45
120-82-1 1,2,4-Trichlorobenzene 13 J 250 12
95-63-6 1,2,4-Trimethylbenzene 250 U 250 10
06-12-8 1,2-Dibromo-3-chloropropane (DBCP) 250 U 250 40
106-93-4 1,2-Dibromoethane 250 U 250 25
95-50-1 1,2-Dichlorobenzene 250 U 250 15
107-06-2 1,2-Dichloroethane 250 U 250 16
78-87-5 1,2-Dichloroprapane 250 U 250 19
108-67-8 1,3,5-Trimethylbenzene 250 U 250 10
541-73-1 1,3-Dichlorobenzene 250 U 250 10
142-28-9 1,3-Dichloropropane 250 U 250 12
106-46-7 1,4-Dichlorobenzene 25 U 250 17
78-93-3 2-Butanone (MEK) 250 U 250 77
591-78-6 2-Hexanone ) 250 U 250 29
99-87-6 4-Isopropyltoluene 250 U 250 17
108-10-1 .4-Methyl-2-pentanone 250 U 250 25
67-64-1 Acetone 250 U 250 55
71-43-2 Benzene 250 U 250 14
75-27-4 Bromodichloromethane 250 U 250 13
75-25-2 Bromoform 250 U 250 33
74-83-9 Bromomethane 250 U 250 23
75-15-0 Carbon Disulfide 250 U 250 15
56-23-5 Carbon Tetrachloride 250 U 250 13
108-90-7 Chlorobenzene . 250 U 250 15
75-00-3 Chloroethane 250 U 250 19
67-66-3 Chloroform 250 U 250 22
74-87-3 Chloromethane 250 U 250 23
110-82-7 Cyclohexane 250 U 250 25
Printed 10/10/13 11:16 Form 1A

Wnflow2\Starlims\LimsReps\AnalyticalReport.rpt

SuperSct Reference:
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ALS Group USA, Corp. dba ALS Environmental

Analytical Report
Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Date Analyzed: 9/23/13 10:59
Sample Name: Method Blank Units: pg/Kg
Lab Code: RQI1311593-01 Basis: Dry
Volatile Organic Compounds by GC/MS

Analytical Method: 8260C Analysis Lot: 359621
Data File Name: INACQUDATA\msvoal 0\data\0923 13\F2260.Dh Instrument Name: R-MS-10

’ o Dilution Factor: 50
CAS No. Analyte Name Result Q MRL MDL  Note
124-48-1 Dibromochloromethane 250 U 250 12
75-71-8 Dichiorodifluoromethane (CFC 12) 250 U 250 17
75-05-2 Dichloromethane 250 U 250 23
100-41-4 Ethylbenzene 250 U 250 16
98-82-8 Isopropylbenzene (Cumene) 250 U - 250 16
79-20-9 Methyl Acetate 250 U 250 26
1634-04-4 Methyl tert-Butyl Ether 250 U 250 12
108-87-2 Methylcyclohexane 250 U 250 20
91-20-3 Naphthalene 250 U 250 12
100-42-5 Styrene 250 U 250 10
127-18-4 Tetrachloroethene (PCE) 250 U 250 10
108-88-3 Toluene 250 U 250 17
79-01-6 Trichloroethene (TCE) 250 U 250 10
75-69-4 Trichlorofluoromethane (CFC 11) 250 U 250 21
75-01-4 Vinyl Chloride 250 U 250 16
1330-20-7 Xylenes, Total 750 U 750 42
156-59-2 cis-1,2-Dichloroethene 250 U . 250 13
10061-01-5 cis-1,3-Dichloropropene 250 U 250 13
179601-23-1 m,p-Xylenes 500 U 500 27
104-51-8 n-Butylbenzene 250 U 250 10
103-65-1 n-Propylbenzene 250 U 250 13
95-47-6 o-Xylene 250 U 250 15
135-98-8 sec-Butylbenzene 250 U 250 16
98-06-6 tert-Butylbenzene 250 U 250 16
156-60-5 trans-1,2-Dichloroethene 250 U 250 19
10061-02-6 trans-1,3-Dichloropropene 250 U 250 12

Control Date

Surrogate Name %Rec Limits Analyzed Q
4-Bromofluorobenzene - 89 85-122 9/23/13 10:59
Dibromofluoromethane 106 89-119 9/23/13 10:59
Toluene-d8 94 87-121 9/23/13 10:59
Printed 10/10/13 11:16 Form 1A
Wnflow2\Stadims\LimsReps\AnalyticalR eport.pt SuperSet Reference:  13-0000262818rey 00



ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated .
Project: Olean/48845-13
Sample Matrix: Soil

Tentatively Identified Compounds (TIC)
Volatile Organic Compounds by GC/MS

Sample Name: Method Blank
Lab Code: RQ1311593-01

Analytical Method: 8260C

CAS # Analyte Name RT Result Q

Service Request:
Date Collected:
Date Received:
Date Analyzed:

Units:
Basis:

R1306782
NA

NA

9/23/13 1059

Hg/kg
Dry

No Tentatively Identified Compounds Detected.

Comments:

Printed 10/10/2013 11:16 Form 1B
\Winflow2\Starlims\LimsReps\Analytical TICR eport.rpt

=R Lot
SuperSet Reference: 13400056187?“&9:!]@



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report

Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Analyzed: 9/20/13
Sample Matrix: Soail

Lab Control Sample Summary

Volatile Organic Compounds by GC/MS
Analytical Method: 8260C ’ : Units: pg/Kg
Basis: Dry
Analysis Lot: 359508
Lab Control Sample
RQ1311427-02
Spike % Rec

Analyte Name Result Amount % Rec Limits
1,1,1-Trichloroethane (TCA) - 16.3 20.0 82 67-121
1,1,2,2-Tetrachloroethane 18.6 20.0 93 72-124
1,1,2-Trichloroethane 18.9 20.0 94 81-117
1,1,2-Trichloro-1,2,2-trifluorocthanc 18.4 20.0 92 60 -123
1,1-Dichloroethane (1,1-DCA) 17.5 20.0 83 76 - 128
1,1-Dichloroethene (1,1-DCE) 20.8 20.0 104 74 - 135
1,2,3-Trichlorobenzene 204 20.0 102 67 - 135
1,2,3-Trichloropropane 17.7 200 89 72-123
1,2,4-Trichlorobenzene 19.6 20.0 98 70-130
1,2,4-Trimethylbenzene 16.0 20.0 80 72-127
1,2-Dibromo-3-chloropropane (DBCP) 18.3 200 92 64 - 131
1,2-Dibromoethane 19.1 20.0 96 81-118
1,2-Dichlorobenzene 18.1 20.0 90 80-119
1,2-Dichloroethane 16.4 20.0 82 72-130
1,2-Dichloropropane 17.8 20.0 39 80-119
1,3,5-Trimethylbenzene 16.2 20.0 81 71-128
1,3-Dichlorobenzene 17.7 20.0 88 79 -121
1,3-Dichloropropane 18.83 20.0 94 81-115
1,4-Dichlorobenzene 17.8 - 200 - 89 79-119
2-Butanone (MEK) . 156 200 78 60 - 133
2-Hexanone ] 15.2 200 76 61 -131
4-Isopropyltoluene 16.4 20.0 32 71 -130
4-Methyl-2-pentanone 16.4 20.0 82 - 61-132
Acetone 12.8 20.0 64 61-138
Benzene ' , 18.1 20.0 90 76-118
Bromodichloromethane 18.9 20.0 95 79-123
Bromoform ' 202 20.0 101 72 -128
Bromomethane 220 20.0 110 46 - 157
Carbon Disulfide 244 20.0 122 6] -144
Carbon Tetrachloride . 17.8 200 - 89 64 - 129
Chlorobenzene 18.1 20.0 90 - 80-121
Chloroethane 18.8 20.0 94 69 -128
Chloroform 18.2 20.0 9 75-123

Results flagged with an asterisk (*) indicate values outside control eriteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 10/10/13 11:15 Form 3C _
Wnflow2\Starlims\LimsReps\LabControiSample.rpt SuperSet Reference: 1 3-0055’16557%:‘561




ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Day Enviropmental, Incorporated Service Request: R1306782
Project: Olecan/48845-13 Date Analyzed: 9/20/13
Sample Matrix: Soil
Lab Control Sample Summary
Volatile Organic Compounds by GC/MS
Analytical Method: 8260C , Units: pg/Kg
Basis: Dry
Analysis Lot: 359508
Lab Control Sample
RQ1311427-02
Spike % Rec
Analyte Name Result  Amount % Rec Limits
Chloromethane 17.5 20.0 37 55-139
Cyclohexane 14.9 20.0 75 55-132
Dibromochloromethane 19.7 20.0 99  78-127
Dichlorodifluoromethane (CFC 12) 19.5 20.0 97 45 - 147
Dichloromethane 19.4 20.0 97 73-122
Ethylbenzene 17.2 20.0 86 75-123
[sopropylbenzene (Cumene) 16.4 20.0 32 75-139
Methyl Acetate 13.8 20.0 69 65-131
Methy! tert-Butyl Ether 16.6 20.0 83 75-116
Methylcyclohexane 16.8 20.0 84 59 -127
Naphthalene 18.3 20.0 92 71-139
Styrene 17.2 20.0 86 80 - 121
Tetrachloroethene (PCE) 17.9 20.0 89 71-127
Toluene 17.5 20.0 87 77-120
Trichloroethene (TCE) 19.4 20.0 97 75-122
Trichloroflucromethane (CFC 11} 18.7 20.0 94 64-134
Vinyl Chloride 19.4 20.0 97 68 -139
Xylenes, Total 50.5 60.0 84 77-122
cis-1,2-Dichloroethene 18.9 20.0 94 77-123
cis-1,3-Dichloropropene 17.3 20.0 86 77-125
m,p-Xylenes 33.8 40.0 85 77-124
n-Butylbenzene 16.5 20.0 82 65 - 135
n-Propylbenzene 169 20.0 84 69 - 132
o-Xylene 16.7 20.0 83 77 - 131
sec-Butylbenzene 16.3 200 81 67 - 131
tert-Butylbenzene 15.8 200 79 . 70-126
trans-1,2-Dichloroethene 18.2 20.0 91 72-120
trans-1,3-Dichloropropene 16.2 20.0 81 69 - 127

Results flagged with an asterisk (*) indicate values outside control criteria. o
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded,

Printed 10/10/13 11:15 Form 3C )
Wnflow\Stardims\LimsR eps\LabControlSample.rpt : _ : SuperSet Reference:  13-000067R70 Fev 008



ALS Group USA, Corp. dba ALS Environmental

. QA/QC Report
Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Analyzed: 9/23/13
Sample Matrix: Soil
* Lab Control Sample Summary
Volatile Organic Compounds by GC/MS
Analytical Method: 8260C Units: ng/Kg
Basis: Dry
Analysis Lot: 359621
Lab Control Sample
RQ1311593-02
_ Spike % Rec
Analyte Name Result Amount % Rec Limits
1,1,1-Trichloroethane (TCA) 178 200 89 67-121
1,1,2,2-Tetrachloroethane 21.3 20.0 106 72-124
1,1,2-Trichloroethane 18.5 20.0 92 81-117
1,1,2-Trichloro-1,2,2-trifluoroethane 20.0 20.0 100 60-123
1,1-Dichloroethane (1,1-DCA) 18.2 20.0 91 76 - 128
1,1-Dichloroethene (1,1-DCE) 22.1 20.0 111 74 - 135
' 1,2,3-Trichlorobenzene 21.8 20.0 109  67-135
1,2,3-Trichloropropane 19.8 20.0 99 72 -123
1,2,4-Trichlorobenzene 21.3 20.0 107 70 -130
1,2,4-Trimethylbenzene 18.8 20.0 94 72 -127
1,2-Dibromo-3-chloropropane {DBCP) 21.9 20.0 110 64 - 131
1,2-Dibromoethane 21.1 20.0 106 81-118
1,2-Dichlorobenzene 20.1 20.0 101 80-119
1,2-Dichloroethane ’ 18.8 200 94 72 - 130
1,2-Dichloropropane 18.2 20.0 91 80-119
1,3,5-Trimethylbenzene 18.4 20.0 92 71-128
1,3-Dichlorobenzene 19.7 20.0 99 79 -121
1,3-Dichloropropane 19.7 20.0 99 g1-115
1,4-Dichlorobenzene 19.8 200 99 79-119
2-Butanone (MEK) 19.6 20.0 98 60 - 133
2-Hexanone 19.4 20.0 97 61-131
4-Tsopropyltoluene 19.2 20.0 96 71-130
4-Methyl-2-pentanone 19.5 200 98 61 -132
Acetone 19.0 20.0 95 61-138
Benzene 18.0 20.0 90 76 -118
Bromodichloromethane 20.2 20.0 101 79-123
Bromoform 21.8 20.0 109 72-128
Bromomethane 20.5 200 102 46 - 157
Carbon Disulfide 21.3 20.0 106 61 - 144
Carbon Tetrachloride 18.5 200 93 64 - 129
Chlorobenzene 19.5 20.0 97 80 -121
Chloroethane 13.0 20.0 90 69-128
Chloroform . 16.2 20.0 96 75-123

Results flagged with an asterisk (*) indicate values outside control criteria.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the caleulation which have not been rounded.

Printed 10/10/13 11:15 Form 3C .
Wnftow2\Starlims\LimsR eps\LabControlSample.rpt SuperSet Reference: 13-00652@7%03




ALS Group USA, Corp. dba ALS Environmental-

QA/QC Report
Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Analyzed: 9/23/13
Sample Matrix: Soil :
Lab Control Sample Summary
Volatile Organic Compounds by GC/MS
Analytical Method: 8260C Units: pg/Kg
: : Basis: Dry
Analysis Lot: 359621
Lab Control Sample
RQ1311593-02
Spike % Rec
Analyte Name ) Result Amount % Rec Limits
Chloromethane 19.3 200 96 55-139
Cyclohexane 19.2 20.0 96 55-132
Dibromochloromethane 222 200 111 78-127
Dichlorodifluoromethane (CFC 12) 19.8 20.0 99 45 - 147
Dichloromethane 19.8 200 99 73-122
Ethylbenzene 18.4 20.0 92 75-123
Isopropylbenzene (Cumene) 17.9 20.0 90 75-139
Methyl Acetate 18.6 20.0 93 65-131
Methyl tert-Butyl Ether 18.0 20.0 90 75-116
Methylcyclohexane 17.6 20.0 88 59-127
Naphthalene 204 20.0 102 71-139 )
Styrene 18.3 20.0 92 80 -121
Tetrachloroethene (PCE) 13.9 20.0 94 71-127
Toluene 17.2 20.0 36 77 - 120
Trichloroethene (TCE) 19.8 20.0 99 75-122
Trichlorofluoremethane (CFC 11) 194 20.0 97 64 - 134
Vinyl Chloride- _ 18.8 20.0 94 68 - 139
Xylenes, Total 543 60.0 90 77-122
cis-1,2-Dichloroethene 19.5 20.0 97 77-123
cis-1,3-Dichloropropene 17.7 20.0 39 77-125
m,p-Xylenes 36.4 40.0 91 77-124
n-Butylbenzene 18.5 20.0 92 65 - 135
n-Propylbenzene 19.3 20.0 97 69-132
o-Xylene 17.8 20.0 89 77-131
sec-Butylbenzene 18.7 20.0 94 67 - 131
tert-Butylbenzene 18.1 20.0 90 70-126
" trans-1,2-Dichloroethene © 185 20.0 92 72-120
trans-1,3-Dichloropropene 17.8 20.0 89 69 - 127

Results flagged with an astcrisk (*) indicate values outside control criteria.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded,

Printed 10/10/13 11:15 ' ' Form 3C
Wnflow2\Starlims\LimsReps\LabControlSample.rpt SuperSet Reference:  13-00(2EIB¥9rE00cy .




ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Collected: 9/11/13 1130
Sample Matrix: Soil Date Received: 9/16/13
Date Extracted: 9/18/13
Date Analyzed: 9/23/13 13:36
Sample Name: TB-15A (24" Units: pg/Kg
Lab Code: Ri1306782-001 Basis: Dry
Percent Solids: 91.4
Semivolatile Organic Compounds by GC/MS
Analytical Method: 8270D Analysis Lot: 359856
Prep Method: EPA 3541 Extraction Lot: 191738
Data File Name: [MACQUDATAVITIA\DATAV92313\CTO61.DA Instrument Name: R-MS-51
Dilution Factor: 1
CAS No. Analyte Name Result Q MRL MDL  Note
95-95-4 2,4,5-Trichlorophenol 360 U 360 64
88-06-2 2,4,6-Trichlorophenol 360 U 360 53
120-83-2 2,4-Dichlorophenol 360 U 360 49
105-67-9 2,4-Dimethylphenol 360 U 360 40
51-28-5 2,4-Dinitropheno} 19040 U 1900 160
121-14-2 2,4-Dinitrotoluene 360 U 360 78
606-20-2 2,6-Dinitrotoluene 360 U 360 60
91-58-7 2-Chloronaphthalene 360 U 360 38
95-57-8 2-Chlorophenol 360 U 360 38
91-57-6 2-Methylnaphthalene 360 U 360 37
95-48-7 2-Methylphenol 360 U 360 47
88-74-4 2-Nitroaniline 1900 U 1900 300
88-75-5 2-Nitrophenol 360 U 360 54
91-94-1 3,3"-Dichlorobenzidine 360 U 360 66
3- and 4-Methylphenol Coelution 360 U 360 55
99-09-2 3-Nitroaniline 1900 U . 1900 340
534-52-1 4,6-Dinitro-2-methylphenol 1900 U 1900 530
101-55-3 4-Bromophenyl Phenyl Ether 360 U 360 65
59-50-7 4-Chloro-3-methylphenol 360 U 360 40
146-47-8 4-Chloroaniline 360 U 360 70
7005-72-3 4-Chlorophenyl Phenyl Ether 360 U 360 51
100-01-6 4-Nitroaniline 1900 U 1900 400
100-02-7 4-Nitrophenol 1900 U 1900 270
83-32-9 Acenaphthene 360 U 360 52
208-96-8 Acenaphthylene 360 U 360 49
9§-86-2 Acetophenone 360 U 360 - 71
62-53-3 Aniline 360 U 360 56
120-12-7 Anthracene 360 U 360 57
1912-24-9 Atrazine 360 U 360 150
56-55-3 Benz(a)anthracene 360 U 360 56
100-52-7 Benzaldehyde 1900 U 1900 95
50-32-8 Benzo(a)pyrene 360 U 360 61
205-99-2 Benzo(b)fluoranthene 360 U 360 88
Printed 10/10/13 11:19 Form 1A
SuperSet Reference: 13-00083 ﬂﬂﬁ’feﬁ(ﬁ
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ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782

Project: Olean/48845-13 Date Collected: 9/11/13 1130

Sample Matrix: Soil Date Received: 9/16/13
Date Extracted: 9/18/13
Date Analyzed: 9/23/13 13:36

Sample Name: TB-15A (24" Units: pg/Kg

Lab Code: R1306782-001 Basis: Dry
Percent Solids: 91.4

Semivolatile Organic Compounds by GC/MS

Analytical Mecthod: 8270D Analysis Lot: 359856

Prep Method: EPA 3541 Extraction Lot: 191738

Data File Name: INACQUDATAV973ADATAM92313\CTO061.DA Instrument Name: R-MS-51
Dilution Factor: 1

CAS No. Analyte Name Result Q MRL MDL  Note

191-24-2 Benzo(g,h,i)perylene 360 U 360 69

207-08-9 Benzo(k)fluoranthene 360 U 360 65

65-85-0 Benzoic Acid 1900 U 1900 650

92-52-4 Biphenyl 360 U 360 38

108-60-1 2,2'-Oxybis(1-chloropropane) 360 U 360 44

111-91-1 Bis(2-chloroethoxy)methane 360 U 360 50

111-44-4 Bis(2-chioroethyl) Ether 360 U 360 37

117-81-7 Bis(2-ethylhexyl) Phthalate 180 J 360 50

85-68-7 Butyl Benzyl Phthalate 360 U 360 56

105-60-2 Caprolactam 360 U 360 66

86-74-8 Carbazole 360 U 360 50

218-01-9 Chrysene 57 J 360 51

84-74-2 Di-n-butyl Phthalate 360 U 360 100

117-84-0 Di-n-octyl Phthalate 360 U 360 70

53-70-3 Dibenz{a,h)anthracene 360 U 360 98

132-64-9 Dibenzofuran 360 U 360 40

84-66-2 Diethyl Phthalate 360 U 360 47

131-11-3 Dimethyl Phthalate 360 U 360 52

206-44-0 Fluoranthene 360 U 360 58

86-73-7 Flyorene 7 360 U 360 46

118-74-1 Hexachlorobenzene 360 U 360 55

§7-68-3 Hexachlorobutadiene 360 U 360 40

77-47-4 Hexachlorocyclopentadiene 360 U 360 58

67-72-1 Hexachloroethane 360 U 360 50

193-39-5 Indeno(1,2,3-cd)pyrene 360 U 360 60

78-59-1 Isophorone 360 U 360 48

621-64-7 N-Nitrosodi-n-propylamine 360 U 360 41

' 86-30-6 N-Nitrosodiphenylamine 360 U 360 57

91-20-3 Naphthalene 360 U 360 37

98-95-3 Nitrobenzene 360 U 360 39

608-93-5 Pentachlorobenzene 360 U 360 37

§2-68-8 Pentachloronitrobenzene (PCNB) 360 U 360 46

87-86-5 Pentachlorophenol (PCF) 1900 U 1900 300

Printed 10/10/13 11:19 Form 1A
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Analytical Method:
Prep Method:
Data File Name:

CAS No.

ALS Group USA, Corp. dba ALS Environmental

Day Environmental, Incorporated
Olean/48845-13
Soil

TB-15A (24"
R1306782-001

Analytical Report

Semivolatile Organic Compounds by GC/MS

8270D
EPA 3541

INACQUDATAVS973A\DATAW923 13\CT061.D\

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Units:
Basis:
Percent Solids:

Analysis Lot:
Extraction Lot:
Instrument Name:
Dilution Factor:

R1306782
9/11/13 1130
9/16/13
9/18/13
9/23/13 13:36

rg/Kg
Dry
91.4

359856
191738
R-MS-51
1

Analyte Name Result Q MRL MDL  Note
85-01-8 Phenanthrene 350 1 360 49
108-95-2 Phenol 360 U 360 40
129-00-0 Pyrene 360 U 360 70
. Control Date

Surrogate Name %Rec Limits Analyzed Q
2,4,6-Tribromopheno! 75 41-151 9/23/13 13:36
2-Fluorobiphenyl 83 47-126 9/23/13 13:36
2-Fluoropheno! 65 16-129 9/23/13 13:36
Nitrobenzene-d5 80 39-136 9/23/13 13:36
Phenol-dé 73 10-145 9/23/13 13:36
Terphenyl-d14 85 35-152 9/23/13 13:36
Printed 10/10/13 11:19 Form 1A

Wnflow2\Slarlims\LimsReps\AnalyticalReport.rpt

SuperSet Reference:



ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Collected: 9/11/13
Sample Matrix: Soil ’ Date Received: 9/16/13

Date Extracted: 9/18/13
Date Analyzed: 9/23/13 1336

Tentatively 1dentified Compounds (TIC)
Semivolatile Organic Compounds by GC/MS

Sample Name: TB-15A (24" Units: pg/Kg
Lab Code: R1306782-001 Basis: Dry
Percent Solids: 91.4

Prep Method: EPA 3541
Analytical Method: 8270D

CAS # Analyte Name . RT Result Q
unknown 5.84 2000 J
unknown 5.95 1900 ]
unknown 6.18 1700 ]

000493-02-7 Naphthalene, decahydro-, trans- . 6.86 2500 JN
unknown 7.01 3000 J
unknown 7.20 1400 J

002958-76-1 Naphthalene, decahydro-2-methyl- 1.34 2300 N
unknown ' 7.50 1900 J
unknown 7.81 2100 ]
unknown 7.88 3200 1
unknown 8.53 5900 1
unknown 8.59 2000 J
unknown 8.92 2600 J
unknown 9.16 2200 J
unknown hydrocarbon 9.43 6000 J
unknown 10.18 6700 ]
unknown hydrocarbon 10.97 1500 J
unknown 11.78 3700 J
unknown hydrocarbon 12.27 2500 J
unknown hydrocarbon 13.12 1500 J

Comments:

Printed 10/10/2013 11:19 Form 1B
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ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782
Project; Olean/48845-13 Date Collected: 9/13/13 1130
Sample Matrix: Soil Date Received: 9/16/13

Date Extracted: 9/18/13
Date Analyzed: 9/23/13 14:13

Sample Name: TB-17 (3" Units: pg/Kg
Lab Code: R1306782-002 Basis: Dry
Percent Solids: 84.8

Semivolatile Organic Compounds by GC/MS

Analytical Method: 8270D Analysis Lot: 359856
Prep Method: EPA 3541 . Extraction Lot: 191738
Data File Name: INACQUDATAVS973A\DATAW923 13\ CT062.DA Instrument Name: R-MS-51
Dilution Factor: 3
CAS No. Analyte Name Result Q MRL MDL  Note
95-95-4 2,4,5-Trichlorophenol 1200 U 1200 210
88-06-2 2,4,6-Trichlorophenol 1200 U 1200 180
120-83-2 2,4-Dichlorophenol 1200 U 1200 160
105-67-9 2,4-Dimethylphenol 1200 U 1200 130
51-28-5 2,4-Dinitrophenol 6000 U 6000 500
121-14-2 2,4-Dinitrotoluene 1200 U 1200 250
606-20-2 2,6-Dinitrotoluene 1200 U 1200 200
91-58-7 2-Chloronaphthalene 1200 U 1200 130
. 95-57-8 2-Chlorophenol 1200 U 1200 130
91-57-6 2-Methylnaphthalene 1200 U 1200 120
95-48-7 2-Methylphenol 1200 U 1200 160
88-74-4 2-Nitroaniline 6000 U 6000 970
88-75-5 2-Nitrophenol 1200 U 1200 180
91-94-1 3,3-Dichlorobenzidine 1200 U 1200 220
3- and 4-Methylphenol Coelution 1200 U 1200 180
99-09-2 3-Nitroaniline 16000 U 6000 1100
534-52-1 4,6-Dinitro-2-methylphenol 6000 U 6000 1700
101-55-3 4-Bromophenyl Phenyl Ether 1200 U 1200 210
59-50-7 4-Chloro-3-methyliphenol 1200 U 1200 130
106-47-8 4-Chloroaniline 1200 U 1200 230
7005-72-3 4-Chlorophenyl Phenyl Ether 1200 U 1200 170
100-01-6 4-Nitroaniline 6000 U 6000 1300
100-02-7 4-Nitrophenoi 6000 U 6000 850
83-32-9 Acenaphthene 1200 U 1200 170
208-96-8 _ Acenaphthylene 1200 U 1200 160
98-86-2 Acctophenone 1200 U 1200 230
62-53-3 Aniline 1200 U 1200 190
120-12-7 Anthracene o 1200 U 1200 190
1912-24-9 Atrazine 1200 U 1200 470
56-55-3 Benz(a)anthracene 260 ] 1200 180
100-52-7 Benzaldehyde 6000 U 6000 310
50-32-8 Benzo(a)pyrene . : 420 ] 1200 200
205-99-2 Benzo(b)fluoranthene 360 J 1200 290
Printed 10/10/13 11:19 Form 1A
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ALS Group USA, Corp. dba ALS Environmental
Anazlytical Report

Client: Day Environmental, Incorporated Service Request: R1306782

Project: Olean/48845-13 Date Collected: 9/13/13 1130

Sample Matrix: Soil Date Received: 9/16/13
Date Extracted: 9/18/13
Date Analyzed: 9/23/13 14:13

Sample Name: TB-17 (37 Units: pg/Kg

Lab Code: R1306782-002 Basis: Dry
Percent Solids: 84.8

Semivolatile Organic Compounds by GC/MS

Analytical Method: 8270D Analysis Lot: 359856

Prep Method: EPA 3541 Extraction Lot: 191738

Data File Name: INACQUDATAV973A\DATAWS23 13\CT062.DV Instrument Name: R-MS-51
Dilution Factor: 3

CAS No. Analyte Name Result Q MRL MDL Note

191-24-2 Benzo(g,h,i)perylene 360 J 1200 230

207-08-9 Benzo(k)fluoranthene 350 J 1200 210

65-85-0 Benzoic Acid 6000 U 6000 2100

92-52-4 Biphenyl : 1200 U 1200 120

108-60-1 2,2'-Oxybis(1-chloropropane) 1200 U 1200 150

111-91-1 Bis(2-chloroethoxy)}methane 1200 U 1200 170

. 111-44-4 Bis(2-chloroethyl) Ether 1200 U 1200 120

117-81-7 Bis(2-cthylhexyl) Phthalate 1200 U 1200 170

85-68-7 Butyl Benzyt Phthalate 1200 U 1200 180

105-60-2 Caprolactam 1200 U 1200 220

86-74-8 Carbazole 1200 U 1200 170

218-01-9 Chrysene 290 J 1200 170

84-74-2 Di-n-butyl Phthalate 420 ] 1200 330

117-84-0 Di-n-octyl Phthalate 1200 U 1200 230

53-70-3 Dibenz(a,h)anthracene 1200 U 1200 320

132-64-9 Dibenzofuran 1200 U 1200 130

84-66-2 Diethyl Phthalate 1200 U 1200 160

131-11-3 Dimethyl Phthalate 1200 U 1200 170

206-44-0 Fluoranthene 450 J 1200 190

86-73-7 Fluorene 1200 U 1200 150

118-74-1 Hexachlorobenzene 1200 U 1200 180

§7-68-3 Hexachlorobutadiene 1200 U 1200 130

77-47-4 Hexachlorocyclopentadiene 1200 U 1200 190

67-72-1 Hexachloroethane 1200 U 1200 170

193-39-5 Indeno(1,2,3-cd)pyrene 300 J 1200 200

78-59-1 Isophorone 1200 U 1200 160

621-64-7 N-Nitrosodi-n-propylamine 1200 U 1200 140

86-30-6 N-Nitrosodiphenylamine 1200 U 1200 190

91-20-3 Naphthalene 1200 U 1200 120

98-95-3 Nitrobenzene 1200 U 1200 130

608-93-5 Pentachlorobenzene 1200 U 1200 120

82-68-8 Pentachloronitrobenzene (PCNB) 1200 U 1200 150

87-86-5 Pentachlorophenol (PCP) 6000 U 6000 970

Printed 10/10/13 1E:19 Form 1A g
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ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, [ncorporated Service Request: R1306782

Project: Olean/48845-13 Date Collected: 9/13/13 1130

Sample Matrix: Seil Date Received: 9/16/13
Date Extracted: 9/18/13
Date Analyzed: 9/23/13 14:13

Sample Name: TB-17 (39 Units: pg/Kg

Lab Code: R1306782-002 Basis: Dry

Percent Solids: 84.8
Semivolatile Organic Compounds by GC/MS

Analytical Method: 8270D Analysis Lot: 359856

Prep Method: EPA 3541 Extraction Lot: 191738

Data File Name: INACQUDATA\SITIADATAN92313\CT062.DA Instrument Name: R-MS-51
Dilation Factor: 3

CAS No. Analyte Name Result Q MRL MDL  Note

85-01-8 Phenanthrene 240 ] 1200 160

108-95-2 Phenol 1200 U 1200 130

129-00-0 Pyrene 400 ] 1200 230

Control Date

Surrogate Name % Rec Limits Analyzed Q

2,4,6-Tribromophenol 62 41-151 9/23/13 14:13

2-Fluorobiphenyi 66 47-126 9/23/13 14:13

2-Fluorophenol 47 16-129 9/23/13 14:13

Nitrobenzene-d5 57 ©39-136 9/23/13 14:13

Phenol-d6 56 10-145 9/23/13 14:13

Terphenyl-d14 82 35-152 9/23/13 14:13

Printed 10/10/13 11:19 Form 1A
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ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Collected: 9/13/13
Sample Matrix: Seil _ Date Received: 9/16/13

Date Extracted: 9/18/13
Date Analyzed: 9/23/13 1413

Tentatively Identified Compounds (TIC)
Semivolatile Organic Compounds by GC/MS

Sample Name: TB-17 (3" : Units: pg/Kg
Lab Code: R1306782-002 Basis: Dry
Percent Solids: 84.8

Prep Method: EPA 3541
Analytical Method: 8270D

CAS # Analyte Name RT Result

No Tentatively Identified Compounds Detected.

Comments:

Printed 10/10/2013 11:19 Form 1B
Wnflow2\Starlims\LimsReps\Analytical TICReport.rpt SuperSet Reference: lJ-OEgz‘(gg@ EOE



ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Client: Day Environmental, Incorporated
Project: Olean/48845-13

Sample Matrix: Soil

Sample Name: TB-12 (30

Lab Code: R1306782-003

Semivolatile Organic Compounds by GC/MS

Analytical Method: 8270D
Prep Method: EPA 3541
Data File Name: INACQUDATAVS973A\DATA092311\CTO63.DA

Service Request: R1306782
Date Collected: 9/12/13 1015
Date Received: 9/16/13
Date Extracted: 9/18/13
Date Analyzed: 9/23/13 14:50

Units: pg/Kg
Basis: Dry
Percent Solids: 90.1

Analysis Lot: 359856
Extraction Lot: 191738
Instrument Name; R-MS-51

Dilution Factor: 1

CAS No. Analyte Name Result Q MRL MDL  Note
95-95-4 2,4,5-Trichlorophenol 370 U 370 64
§8-06-2 2,4,6-Trichlorophenol 370 U 370 54
120-83-2 2,4-Dichlorephenol 370 U 370 49
105-67-9 - 2,4-Dimethylphenol 370 U 370 41
51-28-5 2,4-Dinitrophenol 1900 U 1900 160
121-14-2 2,4-Dinitrotoluene 370 U 370 79
606-20-2 2,6-Dinitrotoluene 370 U 370 61
91-58-7 2-Chloronaphthalene 370 U 370 39
95-57-8 2-Chlorophenol 370 U 370 39
91-57-6 2-Methylnaphthalene 370 U 370 37
95-48-7 _2-Methylphenol 370 U 370 48
88-74-4 2-Nitroaniline %00 U 1500 310
88-75-5 2-Nitrophenol 370 U 370 55
91-94-1 3,3"-Dichlorobenzidine 370 U 370 67
3- and 4-Methylphenol Coelution 370 U 370 56
99-09-2 3-Nitroaniline 1900 U 1900 340
534-52-1 4,6-Dinitro-2-methylphenol 1900 U 1900 540
101-55-3 4-Bromophenyl Phenyl Ether 370 U 370 66
59-50-7 4-Chloro-3-methylphenol 370 U, 370 41
106-47-8 4-Chioroaniline 370 U - 370 71
7005-72-3 4-Chlorophenyl Phenyl Ether 370 U 370 52
100-01-6 4-Nitroaniline 1900 U 1900 400
100-02-7 4-Nitrophenol 1900 U 1900 270
83-32-9 Acenaphthene 370 U 370 53
208-96-8 Acenaphthylene 370 U 370 49
98-86-2 Acetophenone 370 U 370 72
62-53-3 Aniline 370 U 370 57
120-12-7 Anthracene 370 U 370 58
1912-24-9 Atrazine 370 U . 370 150
56-35-3 Benz(a)anthracene 37 U 370 57
100-52-7 Benzaldehyde 1900 U 1900 96
50-32-8 Benzo(a)pyrene 370 U 370 61
205-99-2 Benzo(b)fluoranthene 37 U 370 89

Printed 10/10/13 11:19 Form 1A
Wnllow2\Stadims\LimsReps\AnalyticalReport.rpt ’
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ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782

Project: Olean/48845-13 Date Collected: 9/12/13 10135

Sample Matrix: Soil Date Received: 9/16/13
Date Extracted: 9/18/13
Date Analyzed: 9/23/13 14:50

Sample Name: TB-12 (30" Units: pg/Kg

Lab Code: R1306782-003 Basis: Dry
Percent Solids: 90.1

Semivolatile Organic Compounds by GC/MS

Analytical Method: 8270D Analysis Lot: 359856

Prep Method: EPA 3541 - Extraction Lot: 191738

Data File Name: [MACQUDATAS973ADATAW923 1 \CT063.D\ Instrument Name: R-MS-51
Dilution Factor: 1

CAS No. Analyte Name Result Q MRL MDL  Note

191-24-2 Benzo(g,h,i)perylene 370 U 370 70

207-08-9 Benzo(k)fluoranthene 370 U 370 66

65-85-0 Benzoic Acid 1900 U 1900 660

92-52-4 Biphenyl 370 U 370 38

108-60-1 2,2"-Oxybis(1-chloropropane) 370 U 370 44

111-91-1 Bis(2-chloroethoxy)methane 370 U 370 51

111-44-4 Bis(2-chloroethyl) Ether 370 U 370 37

117-81-7 Bis(2-ethylhexyl) Phthalate 80 ) 370 51

85-68-7 Butyl Benzyl Phthalate 370 U 370 56

105-60-2 Caprolactam 370 U 370 67

86-74-8 Carbazole 370 U 370 51

218-01-9 Chrysene 370 U 370 52

84-74-2 Di-n-butyl Phthalate 370 U 370 110

117-84-0 Di-n-octyl Phthalate 370 U 370 71

53-70-3 : Dibenz(a,h}anthracene 370 U 370 99

132-64-9 Dibenzofuran 370 U 370 41

84-66-2 Diethy! Phthalate 310 U 370 48

131-11-3 Dimethyt Phthalate 370 U 370 53

206-44-0 Fluoranthene _ 370 U 370 59

86-73-7 Fluorene 370 U 370 46

118-74-1 Hexachlorobenzene 370 U 370 56

87-68-3 Hexachlorobutadiene 370 U 370 41

77-47-4 Hexachlorocyclopentadiene 370 U 370 59

67-72-1 Hexachloroethane 370 U 370 51

193-39-5 Indeno(1,2,3-cd)pyrene 370 U 370 61

78-59-1 [sophorone . 370 U 370 49

621-64-7 N-Nitrosodi-n-propylamine 370 U 370 42

86-30-6 N-Nitrosodiphenylamine 370 U 370 57

91-20-3 Naphthalene 370 U 370 37

98-95-3 Nitrobenzene 370 U 370 39

608-93-5 Pentachlorobenzene 370 U 370 38

82-68-8 Pentachloronitrobenzene (PCNB) 370 U 370 47

87-86-5 Pentachlorophenol (PCP) 1900 U 1900 310

Printed 10/10/13 11:19 Form LA

Wnflow2\Starlims\LimsReps\AnalyticalR eport.rpt SuperSet Reference: 13-00@@8@@5091



ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782
Praoject: Olean/48845-13 Date Collected: 9/12/13 1015
Sample Matrix: Soil Date Received: 9/16/13
Date Extracted: 9/18/13
Date Analyzed: 9/23/13 14:50
Sample Name: TB-12 (309 Units: pg/Kg
Lab Code: R1306782-003 Basis: Dry
Percent Solids: 90.1
Semivolatile Organic Compounds by GC/MS
Analytical Method: 3270D Analysis Lot: 359856
Prep Method: EPA 3541 Extraction Lot: 191738
Data File Name; INACQUDATAVS973A\DATAW92313\CT063.D\ Instrument Name: R-MS-51
Dilution Factor: 1
CAS No. Analyte Name Result Q MRL MDL  Note
85-01-8 Phenanthrene 370 U 370 50
108-95-2 Phenol 370 U 370 41
129-00-0 Pyrene 370 U 370 71
Control Date
Surrogate Name %Ree Limits Analyzed Q
2,4,6-Tribromophenol 79 41-151 9/23/13 14:50
2-Fluorobiphenyl 79 47-126 9/23/13 14:50
2-Fluorophenol 68 16-129 9/23/13 14:50
Nitrobenzene-d5 74 39-136 9/23/13 14:50
Phenol-dé 74 10-145 9/23/13 14:50
Terpheny!-d14 70 35-152 9/23/13 14:50
Printed 10/10/13 11:19 Form 1A
Wnflow2\Starlims\LimsReps\AnalyticalReport.mpt SuperSet Reference: 13-401_1.9;_{)11&28@ @Q&



ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 ' ‘ Date Collected: 9/12/13
Sample Matrix: Soil Date Received: 9/16/13

Date Extracted: 9/18/13
Date Analyzed: 9/23/13 1450

Tentatively Identified Compounds (T1C)
Semivolatile Organic Compounds by GC/MS

Sample Name: TB-12 (307 Units: pg/Kg
Lab Code: R1306782-003 Basis: Dry
Percent Solids: 90.1

Prep Method: EPA 3341
Analytical Method:  8270D

CAS# Analyte Name RT Result Q
unknown 5.36 370 ]
unknown 5.44 690 J
unknown 5.59 320 ]
unknown 5.76 450 J
unknown 5.96 1400 J
unknown 6.19 1800 J
unknown 6.28 1000 J
unknown 6.34 540 J
unknown 6.53 990 ]
unknown 6.73 640 J
unknown 6.85 880
unknown 6.90 670 ]
unknown 6.97 420
unknown 7.02 1100 J
unknown 7.25 350 J
unknown 7.29 630

002958-76-1  Naphthalene, decahydro-2-methyl- 7.34 870 N
unknown 7.73 350 ]
unknown 7.81 590 J
unknown 8.91 380 ]

Comments:

Printed 10/10/2013 11:19 Form IB

Wnflow2\Starlims\LimsReps\Analytical TICReport.rpt SuperSet Reference: 1 Bﬂﬂﬁlﬁﬂrﬁﬂﬁ;




ALS Group USA, Corp. dba ALS Environmental

- Analytical Report

Client: Day Environmental, Incorporated
Project: Olean/48845-13

Sample Matrix: Soil

Sample Name: Method Blank

Lab Code: RQ1311212-01

Semivolatile Organic Compounds by GC/MS

Analytical Method: 8270D
Prep Method: EPA 3541
Data File Name: [NACQUDATAG973A\DATAVI92313\CTOS58.DA

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

Analysis Lot:
Extraction Lot:
Instrument Name:
Dilution Factor:

R1306782
NA

NA

9/18/13
9/23/13 11:43

ng/Keg
Dry

359856
191738
R-MS-51
1

CAS No. Analyte Name Result Q MRL MDL  Note
95-95-4 2,4,5-Trichlorophenol 330 U 330 58
88-06-2 2,4,6-Trichlorophenol 330 U 330 49
120-83-2 2,4-Dichlorophenol 330 U 330 44
105-67-9 2,4-Dimethylphenol 330 U0 330 37
51-28-5 2,4-Dinitrophenol 1700 U 1700 140
121-14-2 2,4-Dinitrotoluene 330 U . 330 71
606-20-2 2,6-Dinitrotoluene 3o u 330 55
91-58-7 2-Chloronaphthalene 330 U 330 35
95-57-8 2-Chlorophenol 330 U 330 35
91-57-6 2-Methylnaphthalene 330U 330 33
95-48-7 : 2-Methylphenot 330 U 330 43
88-74-4 2-Nitroaniline 1700 U 1700 280
88-75-5 2-Nitrophenol 330 U 330 49
91-94-1 3,3-Dichlorobenzidine 330 U 330 60

3- and 4-Methylphenol Coelution 330 U 330 50
99-09-2 3-Nitroaniline 1700 U 1700 310
534-52-1 4,6-Dinitro-2-methylphenol , 1700 U 1700 480
101-55-3 4-Bromophenyl Phenyl Ether 330 U 330 59
59-50-7 4-Chloro-3-methylphenol " 330U 330 37
106-47-8 4-Chloroaniline 330 U 330 64
7005-72-3 4-Chlorophenyl Phenyl Ether . 330 U 330 47
100-01-6 4-Nitroaniline 1700 U 1700 360
100-02-7 4-Nitrophenol 1700 U 1700 240
83-32-9 Acenaphthene 330 U 330 43
208-96-8 Acenaphthylene 330 U 330 44
98-86-2 Acetophenone 330U 330 65
62-53-3 Aniline 330 U0 330 51
120-12-7 Anthracene 330 U 330 52
1912-24-9 Atrazine 330 U 330 140
56-55-3 Benz(a)anthracene 330 U 330 51
100-52-7 Benzaldehyde 1700 U 1700 87
50-32-8 Benzo(a)pyrene 330 U 330 55
205-99-2 Benzo(b)fluoranthene 330 U 330 80
Printed 10/10/13 11:19 - Form LA

Wnflow2\Starlims\LimsReps\AnalyticalReport.rpt

SuperSet Reference: 1 3-0@228?5@0} :



ALS Group USA, Corp. dba ALS Environmental

Analytical Report
Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Date Extracted: 9/18/13
Date Analyzed: 9/23/13 11:43
Sample Name: - Method Blank Units: pg/Kg
Lab Code: RQ1311212-01 Basis: Dry
Semivolatile Organic Compounds by GC/MS
Analytica! Method: 8270D Analysis Lot: 359856
Prep Method: EPA 3541 Extraction Lot: 191738
Data File Name: INACQUDATANITIA\DATAN923 1MCTOS8.DA Instrument Name: R-MS-51
: Dilution Factor: 1
CAS No. Analyte Name Result Q MRL MDL Note
191-24-2 Benzo(g, h,i)perylene 330 U 330 63
207-08-9 Benzo(k)fluoranthene 330 U 330 59
65-85-0 Benzoic Acid 1700 U 1700 600
92-52-4 Biphenyl 330 U 330 34
108-60-1 2,2"-Oxybis(1-chloropropane) 330 U 330 40
111-91-1 Bis(2-chleroethoxy)methane 330 U 330 46
111-44-4 Bis(2-chloroethyl) Ether 330 U 330 33
117-81-7 Bis(2-ethylhexyl} Phthalate 330 U 330 46
85-68-7 Butyl Benzyl Phthalate 330 U 330 51
105-60-2 Caprolactam 330 U 330 61
86-74-8 Carbazole 330 U 330 46
218-01-9 Chrysene 330 U 330 47
§4-74-2 Di-n-butyl Phthalate 330 U 330 91
117-84-0 Di-n-octyl Phthalate 330 U 330 64
53-70-3 Dibenz(a,h)anthracene 330 U 330 89
132-64-9 Dibenzofuran 330 U 330 37
84-66-2 Diethyl Phthalate 330 U 330 43
131-11-3 Dimethy] Phthalate 330 U 330 48
206-44-0 Fluoranthene 330 U 330 53
86-73-7 Fluorene 330 U 330 42
118-74-1 Hexachlorobenzene 330 U 330 51
87-68-3 Hexachlorobutadiene 330 U 330 37
77-47-4 Hexachlorocyclopentadiene 330 U 330 53
67-72-1 Hexachloroethane 330 U 330 46
193-39-5 Indeno(1,2,3-cd)pyrene 330 U 330 55
78-59-1 Isophorone 330 U 330 44
621-64-7 N-Nitrosodi-n-propylamine 330 U 330 38
86-30-6 N-Nitrosodiphenylamine 330 U 330 52
91-20-3 Naphthalene 330 U 330 33
98-95-3 Nitrobenzene © 330U 330 35
608-93-5 Pentachlorobenzene 330 U 330 34
82-68-8 Pentachloronitrobenzene (PCNB) 330 U 330 42
§7-86-5 Pentachlorophenol (PCP) 1700 U 1700 280
Printed 10/10/13 11:19 Form 1A
Wnflow2\Stardims\LimsReps\AnalyticalReport.rpt SuperSet Reference:  13-060025387% ren 005




ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782

Project: Olean/48845-13 Date Collected: NA

Sample Matrix: Soil Date Received: NA
Date Extracted: 9/18/13
Date Analyzed: 9/23/13 11:43

Sample Name: Method Blank Units: pg/Kg

Lab Code: RQ1311212-01 Basis: Dry

Semivolatile Organic Compounds by GC/MS

Analytical Method: 8270D Analysis Lot: 359856

Prep Method: EPA 3541 Extraction Lot: 191738

Data File Name: INACQUDATAV973A\DATAW92313WCT058.D\ Instrument Name: R-MS-51
Dilution Factor: 1

CAS No. Analyte Name Result Q MRL MDL  Note

85-01-8 Phenanthrene 330 U 330 45

108-95-2 Phenol 330 U 330 37

129-00-0 Pyrene 330 U 330 64

Control Date

Surrogate Name %Rec Limits Analyzed Q

2,4,6-Tribromophenol 72 41-151 9/23/13 11:43

2-Fluorabiphenyl 64 47-126 9/23/13 11:43

2-Fluorophenol 56 16-129 9/23/13 11:43

Nitrobenzene-d5 57 39-136 9/23/13 11:43

Phenol-dé 63 10-145 9/23/13 11:43

Terphenyl-d14 82 35-152 9/23/13 11:43

Printed 10/10/13 11:19 Form 1A

Anflow2\Stadims\LimsReps\AnalyticalReport.rpt SuperSet Reference:  13-0FR2EIRITERNES



ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782
Project: - Olean/48845-13 Date Collected: NA
Sample Matrix: Soail Date Received: NA

Date Extracted: 9/18/13
Date Analyzed: 9/23/13 1143

Tentatively Identified Compounds (TIC)
Semivolatile Organic Compounds by GC/MS

Sample Name: Method Blank Units: pg/Kg
Lab Code: RQ1311212-01 Basis: Dry
Prep Method: EPA 3541

Anaiytical Method: 8270D

CAS# Analyte Name RT Result Q

No Tentatively Identified Compounds Detected.

Comments:

Printed 10/10/2013 11:19 Form 1B
Waflow2\Starlims\LimsReps\Analytical TICReport.mpt SuperSet Reference:  13-000025287% re 00



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
~ Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 ‘Date Analyzed: 9/23/13
Sample Matrix: Soail
Lab Control Sample Summary
Semivolatile Organic Compounds by GC/MS
Analytical Method: 8270D Units: pg/Kg
Prep Method: EPA 3541 Basis: Dry
' Extraction Lot: 191738
Lab Control Sample Duplicate Lab Control Sample
RQ1311212-02 RQI1311212-03
Spike Spike % Rec RPD
Analyte Name Result Amount % Rec Result  Amount % Rec Limits RPD Limit
2,4,5-Trichlorophenol 2430 3330 75 2620 3330 79 47 - 131 5 30
2,4,6-Trichlorophenol 2530 3330 76 2680 3330 80 46 - 136 5 30
2,4-Dichlorophenol : 2540 3330 76 2600 3330 78 39-135 2 30
2,4-Dimethylphenol 2140 3330 64 2250 3330 67 31-135 5 30
2,4-Dinitrophenol 2090 3330 63 2730 3330 82 10-148 26 30
2,4-Dinitrotoluene 2730 3330 82 2930 3330 88 45-152 7 30
2,6-Dinitrotoluene 2660 3330 80 2790 3330 - 84 50 - 146 5 30
2-Chloronaphthalene - 2370 3330 71 2530 3330 76 41-124 7 30
2-Chlorophenol 2420 3330 72 2610 3330 78 39-123 8 30
2-Methylnaphthalene 2370 3330 71 2390 3330 72 33-125 1 30
2-Methylphenol 2440 3330 73 2610 3330 78 38- 123 7 30
2-Nitroaniline 2530 3330 76 2680 3330 81 44 - 139 6 30
2-Nitrophenol 2590 3330 78 2680 3330 80 47 - 128 3 30
3,3"-Dichlorobenzidine 2010 3330 60 2210 3330 66 19-111 9 30
3- and 4-Methyipheno! Coelution 4710 6670 71 5040 6670 76 42 -114 7 30
3-Nitroaniline ' 2270 3330 68 2430 3330 73 43 - 106 7 30
4.6-Dinitro-2-methylphenol 2500 3330 75 2800 3330 84 29 - 141 12 30
4-Bromophenyl Phenyl Ether 2440 3330 73 2590 3330 78 45 - 137 6 30
4-Chloro-3-methylphenol 2550 3330 76 2670 3330 80 42 - 140 4 30
4-Chloroaniline 2370 3330 71 2450 3330 73 34-101 3 30
4-Chlorophenyl Phenyl Ether 2500 3330 75 2620 3330 79 47-132 5 30
4-Nitroaniline 2310 3330 69 2490 3330 75 34 - 131 8 30
4-Nitrophenol 2170 3330 65 2610 3330 78 10-130 i8 30
Acenaphthene 2450 3330 73 2600 3330 78 43 - 133 6 30
Acenaphthylene 2450 3330 74 2550 3330 76 45-133 4 30
Acetophenone 2490 3330 75 2580 3330 - 78  44-114 4 30
Aniline 2190 3330 66 2420 3330 73 18-108 10 30
Anthracene 2430 3330 73 2510 3330 75 48-129 3 30
Atrazine 2920 3330 87 3090 3330 93 39-151 6 30
Benz(a)anthracene 2430 3330 73 2550 3330 76 48-129 5 30
Benzaldehyde 3860 3330 116 4200 3330 126 62 - 200 8 30
Benzo(a)pyrene 2480 3330 74 2630 3330 79 45-125 6 30
Benzo(b)fluoranthene 2620 3330 79 2850 3330 85 45- 136 8 30
Results flagged with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent dilferences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed 10/14/13 14.01 Form 3C
Wnflow2\Starlims\LimsReps\LabControlSample.rpt SuperSet Reference: 130000262879 rev 00
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: . Day Environmental, Incorporated 7 Service Request: R1306782
Project: Olean/48845-13 Date Analyzed: 9/23/13
Sample Matrix: Soil
Lab Control Sample Summary
Semivolatile Organic Compounds by GC/MS
Analytical Method: 8270D ' Units: pg/Kg
Prep Method: EPA 3541 Basis: Dry
Extraction Lot: 191738
Lab Control Sample Duplicate Lab Control Sample
RQI1311212-02 ‘RQ1311212-03
: Spike Spike % Rec RPD
Analyte Name Result  Amount % Rec Result Amount % Rec Limits RPD Limit
Benzo(g,h,i)perylene 2540 3330 76 2720 3330 82 51-131 7 30
Benzo(k)fluoranthene 2680 3330 80 2800 3330 84 43 -131 4 30
Benzoic Acid 1700 U 3330 o > 977 3330 29 10-92 NC 30
Biphenyl 2490 3330 75 2580 3330 77 35-131 4 30
2,2-Oxybis(1-chloropropane) 2700 3330 81 2810 3330 84 38-138 4 30
Bis(2-chloroethoxy)methane 2490 3330 75 2510 3330 75 48-123 <l 30
Bis(2-chioroethyl) Ether 2360 3330 71 2360 3330 71 44 -111 <1 30
Bis(2-ethylhexyl) Phthalate 2670 3330 80 2830 3330 85 50-142 6 30
Buty! Benzyl Phthalate ) 2610 3330 78 2740 3330 82 46 - 137 5 30
Caprolactam 2420 3330 72 2650 3330 79 42-112 9 30
Carbazole 2420 3330 73 2560 3330 77 40 - 140 6 30
Chrysene 2400 3330 72 2520 3330 76 48 -128 5 30
Di-n-buty! Phthalate 2590 3330 78 2680 3330 81 36-164 4 30
Di-n-octyl Phthalate 2940 3330 88 3110 3330 93 48 - 137 6 30
Dibenz(a, h)anthracene 2450 3330 74 2610 3330 78 50-135 6 30
Dibenzofuran 2410 3330 72 2530 3330 76 45 - 126 5 30
Diethyl Phthalate 2540 3330 76 2650 3330 80 46 - 141 5 30
Dimethyl Phthalate 2550 3330 76 2670 3330 80 48 - 139 5 30
Fluoranthene 2420 3330 73 2500 3330 75 46 - 138 4 30
Fluorene 2480 3330 74 2600 3330 78 46 - 134 5 30
Hexachlorobenzene 2420 3330 72 2530 3330 76 41 - 138 5 30
Hexachlorobutadiene 2140 3330 64 2190 3330 66 10 - 142 2 30
Hexachlorocyclopentadiene 2370 3330 71 2490 3330 75 10-133 5 30
Hexachloroethane 2110 3330 63 2140 3330 64 10- 129 2 30
Indeno(1,2,3-cd)pyrene 2500 3330 75 2650 3330 79 48 - 128 6 30
Isophorone 2380 3330 71 2420 3330 72 44 -122 2 30
N-Nitrosodi-n-propylamine 2470 3330 74 2560 3330 77 44 -126 4 30
N-Nitrosodiphenylamine 2560 3330 77 2690 3330 81 43 - 156 5 30
Naphthalene 2310 3330 69 2330 3330 70 31-123 <1 30
Nitrobenzene 23380 3330 71 2420 3330 73 35-134 2 30
Pentachlorophenol (PCP) 2140 3330 64 2460 3330 74 17-150 14 30
Phenanthrene 2500 3330 75 2590 3330 78 45-140 4 30
Rcsults Nagped with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent difTferences (RPD) are determined by the software using values in the calculation which have net been rounded,
Printed 10/14/13 14:01 Form 3C
Wnflow2\Starlims\LimsReps\LabControlSample. rpt SuperSet Reference: 130000262879 rev 00
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report

Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Analyzed: 9/23/13
Sample Matrix: Soil
Lab Control Sample Summary
Semivolatile Organic Compounds by GC/MS
Analytical Method: 8270D Units: pg/Kg
Prep Method: EPA 354] Basis: Dry
Extraction Lot: 191738
Lab Control Sample Duplicate Lab Control Sample

RQI311212-02 RQI1311212-03

~ Spike Spike % Rec RPD
Analyte Name Result Amount % Ree Result Amount % Rec Limits RPD Limit
Phenol 2300 3330 69 2480 3330 74 10 - 144 7 30
Pyrene 2560 3330 77 2690 3330 81 45-132 5 30

Results flapped with an asterisk (*) indicate values outside control criteria.

Percent recoveries and relative percent differences {(RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 10/14/13 14:01

Form 3C

Wnflow2\Starlims\LimsReps\LabControlSample.mpt

SuperSet Reference: 13-0000262879 rev 00
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ALS Group USA, Corp. dba ALS Environmental

Analytical Report
Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Collected: 9/11/13 1130
Sample Matrix: Soil Date Received: 9/16/13
Date Extracted: 9/20/13
Date Analyzed: 9/24/13 11:20
Sample Name: TB-15A (24") Units: pg/Kg
Lab Code: R1306782-001 Basis: Dry
Percent Solids: 91.4
Polychlorinated Biphenyls (PCBs) by GC
Analytical Method: 8082A Analysis Lot: 360033
Prep Method: EPA 3541 Extraction Lot; 192209
Data File Name: INACQUDATA\GCEXTADATAW92413\NM771.D\ Instrument Name: R-GC-56
Dilution Factor: 1
CAS No. Analyte Name Result Q MRL MDL  Note
12674-11-2 Aroclor 1016 36 U 36 19
11104-28-2 Aroclor 1221 73 U 73 38
11141-16-5 Aroclor 1232 36 U’ 36 19
53469-21-9 Aroclor 1242 36 U 36 19
12672-29-6 Aroclor 1248 36 U 36 19
11097-69-1 Aroclor 1254 36 U 36 21
11096-82-5 Aroclor 1260 36 U 36 19
Control Date
Surrogate Name %Rec Limits Analyzed Q
Decachlorobiphenyl 57- 22-150 9/24/13 11:20
Tetrachloro-m-xylene 33 10-126 9/24/13 11:20
Printed 10/10/13 11:24 Form 1A
Wnflow2\Starlims\LimsReps\AnalyticalReport.rpt SuperSet Reference:  13-00]P2038§%relong




ALS Group USA, Corp. dba ALS Environmental

Analytical Rcport

Client: Day Environmental, Incorporated Service Request: RI1306782 .
Project: Olean/48845-13 Date Coltected: NA
Sample Matrix: Soil Date Received: NA

Date Extracted: 9/20/13

Date Analyzed: 9/24/13 09:36
Sample Name: Method Blank Units: pg/Kg
Lab Code: RQ1311372-01 Basis: Dry

Polychlorinated Biphenyls (PCBs) by GC
Analytical Method: 8082A Analysis Lot: 360033
Prep Method: EPA 3541 Extraction Lot: 192209
Data File Name: INACQUDATAVGCEXT4DATAW92413\NM768.D\ Instrument Name: R-GC-56
' Dilution Factor: |
CAS No. Analyte Name Result Q MRL MDL  Note
12674-11-2 Aroclor 1016 33.U 33 N
11104-28-2 Aroclor 1221 ‘ 67 U 67 34
11141-16-5 Aroclor 1232 _ 33U 33 17
53469-21-9 Aroclor 1242 33U 33 17
12672-29-6 Aroclor 1248 33U 33 17
11097-69-1 Aroclor 1254 i3 vu 33 19
11096-82-5 Aroclor 1260 33U 33 17
" Control Date

Surrogate Name %Rec Limits Analyzed Q
Decachlorobiphenyi 76 22-150 9/24/13 09:36
Tetrachloro-m-xylene 46 10-126 9/24/13 09:36
Printed 10/10/13 11:24 Form 1A '
Wnflow2\Starlims\LimsReps\AnalyticalReport, mpt SuperSet Reference: 13-000RERIT eﬂi_)ﬁ_;



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: Day Environmental, Incorporated ) Service Request: R1306782
Project: Olean/48845-13 Date Analyzed: 9/24/13
Sample Matrix: Soil '
Lab Control Sample Summary
Polychlorinated Biphenyls (FCBs) by GC
Analytical Method: 8082A Units: pug/Kg
Prep Method: EPA 3541 Basis: Dry
Extraction Lot: 192209
Lab Control Sample Duplicate Lab Control Sample
RQ1311372-02 RQ1311372-03
Spike Spike % Rec RPD
Analyte Name - Result Amount % Rec Result  Amount % Rec Limits RPD Limit
Aroclor 1260 135 167 81 132 167 79 58-129 2 30

Results flagged with an asterisk (*) indicate values outside control eriterin.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded,

Printed 10/10/13 18:04 . Form 3C’
Wnflow2\Starlims\LimsR eps\LabControlSample.rpt SuperSet Reference: naooﬁﬁé’ﬁvi‘%eﬁbﬁ



ALS Environmental

METALS
COVER PAGE - INORGANIC ANALYSIS DATA PACKAGE
Contract: R1306782 DG No.: TB-15A (24"
Lab Code: Case No.: SAS No.:
SOW No.: SwWB46 CLP-M
Sample ID. Lab Sample No.
TB-15A (24"'") R1306782-001
TB~15A (24')D R1306782-001D
TB-15A (24')S R1306782-001S
Were ICP interelement corrections applied? ~ Yes/No YES
Were ICP background corrections applied? Yes/Ne YES
If yes-were raw data generated before
application of background corrections? Yes/No NO
Comments: See Attatched Case Narrative

Signature: -Name:  Michael Perry

Date: /d//)//z Title: Laboratory Director
4

&
L
&l
£
Fﬁ.ﬂ

COVER PAGE - IN




ALS Environmental

METALS
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO,

TB-15Aa (24')

Contract: R1306782
Lab Code: Case No.: SAS No.: SDG NO.: TB-15a (24")
Matrix (soil/water): SOIL Lab Sample ID: R1306782-001
Level {low/med): LOW Date Received: 9/16/2013
% Solids: 91.4
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration c Q M |
| 7440-22-4 Silver | 1.0 U] P |
| 7429-90-5 | Aluminum | 5580 | | | 2 |
| 7440-38-2 | Arsenic | 6.7 | | | 1
| 7440-39-3 | Barium | 34.5 | | | |
| 7440-41-7 | Beryllium | 0.521 |U | b e |
| 7440-70-2 | Caleium | 42200 | |* | p |
| 7440-43-9 | Cadmium | 0.521 |U | | p |
| 7440-48-4 | Cobalt | 5.2 |U | | » |
|7440-47-3 | chromium | 22.0 | |* | 2|
|7440-50-8 | Copper | 15.3 | | | 2 |
[7439-89-6 | Iron | 15900 | | | » |
| 7440-09-7 | Potassium | 619 | | [ P |
| 7439-95-4 | Magnesium | 4820 | |+ | p |
| 7439-96-5 | Manganese | 697 | |* 1P|
| 7439-97-6 | Mercury f 0.035 |U | | cv |
.| 7440-23-5 | Sodium | 146 | | | P |
| 7440-02-0 | Nickel | 10.9 | [N | |
| 7439-92-1 | Lead | 8.2 | | [ |
| 7440-36-0 | Antimony | 6.3 |U | | p |
| 7782-49-2 | Selenium | 1.0 {U | | 2|
| 7440-28-0 | Thallium | 2.1 |U | | p |
| 7440-62-2 | vanadium | 9.8 | | | 2 |
| 7440-66-6 | Zine | 51.6 | |N | |
Color Befeore: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLCOW . Clarity After: CLEAR Artifacts:
Comments:
DT SEE
Form I - IN




AIS Environmental

METALS
A3
BLANKS
Contract: R1306782
Lab Code: . Case No.: SAS No.: SDG NO.: TB-15A (24"
Preparation Blank Matrix (soil/water): SOIL
Preparation Blank -Concentration Units (ug/L or. mg/kg): MG/KG
Initial i . . . .
Calib. Cont;zu;:g(Cai;bratzon Preparation
Blank an ug/L) Blank
Analyte (ug/L) c 1 c 2 c 3 c c M
Silver | 10.000|U | 10.000 10' 10.000|U | 10.000[ U l 1.000] U | [P |
|Aluminum | 100.000|U | 100.000 IUI 100.000|U | 100.000' U AJ 10.000| U LJP |
| Arsenic | 10.000| U | 10.000 jU | 10.000 | U | 10,000 ju [ | 1.000| U [|P |
| Barium | 20.000|U 20.000 | U | 20.000|U | 20.000 ju | | 2.000] U | |P |
] Beryllium I 5.000]0 5.000 |U| 5.000|U | 5.000| U I 0.500i U l|P |
| cCadmium | 5.000[U | 5.000 | U | 5.000]U | 5.000 Ju || 0.500] U [P |
| cobalt | 50.000[U | 50.000 | U 50.000]U | 50.000 jU [ ] 5.000] U | [P |
| Chromium | 10.000|U | 10.000 |U | 10.000|U | 10.000 [U | | 1.000| U | |P |
| Copper | 20.000|U | 20.000 | U} 20.000|U | 20.000 U [ | 2.000| U ||P |
| Potassium |  2000.000|U | 2000.000 |U| 2000.000|U | 2000.000 [ U | | 200.000| U | |P |
[ Magnesium |  1000.000JU [ 1000.000 [U]| 1000.000|U | 1000.000 jU [ | 100.000| U | [P |
IManganese | 10.000|U | 10.000 [U| 10.000]0 I 10.000[ U | 1_ooo| U IIP I
lMercury | 0.200j]U | 0.200 [Ul 0.200|U0 I 0.200' U 0_033| 4] I]cv'
| Sodium | 1000.000}U 1000.000 [Ul 1000.000 |U | 1000.000! U 100.000| U !lp I
| Nickel | 40.000(U | 40.000 |U| 40.000|U | 40.000 juU [ ] 4.000| U [|P |
| Lead | 50.000|U | 50.000 |U | 50.000 |U | 50.000 juU [ | 5.000| U | [P |
| Antimony | 60.000|U 60.000 | U | 60.000|U | 60.000 j U [ | 6.000| U | |P |
| selenium | 10.000|U 10.000 |U| 10.000|U | 10.000 | U || 1.000} U ||P |
| Thallium | 10.000|U | 10.000 [U| 10.0001U | 10.000 |U | | 1.000[ U | |P
|Vanadium | 50.000'0 | 50.000 |U! 50.000’0 I 50.000| U | 5_000, U |P
l Zinc | 20.000|U | 20.000 IUI 20.000|U | 20.000| ) | 2_000{ U ||P l
Comments:
(24 00 4]

Form III - IN




ALS Environmental

METALS
23
BLANKS
Contract: R1306782
Lab Code: Casea No.: SAS No.: 5DG NO.: TB-15A (24")
Preparation Blank Matrix (soil/water): WATER
Preparation Blank Concentration Units (ug/L or mg/kg): UG/L
Igitizl Continuing Calibration Prepara-tion
Blank Blank (ug/L) Blank
Analyte (ug/L) C 1 c 2 c c M
Silver | | | 10.000 | U | | | | | | PR |
[Aluminum | | | to0.000 |u]| [ ] |11 | 1[® |
| Arsenic | | | 10.900]u| | | | |1 L 1E ]
| Bazium | | | 20.000]u] | | | L] | [® |
[Beryllium | [ 5.000 |U| || | [] I |® |
| Cadmium | [ | 5.000 | U] || | || [
| Cobalt I | | 50.000 U] || | [ [[® |
| Chromium | [ | 10.000 | U | [ | | P12 ]
| Copper I | | 20-000|uj | | | {] | 112 |
| Potassium | | | 2000.000 |U|. | | | | 1i® |
| Magnesium | | | 1000.000 juj [ I I L2 |
I Manganese I ! I 10.000 iUI 10.0001U I I I I I IP I
| Mercury I || 0.200 ju| || | [ |]v]
[Soatom ] || 1000000 || ] ! | L[® |
| Nickel [ | | 40.000 [U| [ ] | | [ ]2 |
| Lead [ | | 50-000|u| | i L 1[® ]
| antimony | | | 60.000|u] I P {1 {|® |
[Selenium | | | 10.000 U] || | 1 {1i® |
[Thallium | I | 10.000|U| 10.000|U| | 1 l I ]P |
| Vanadium | | 50.000 | U | | I I TEN
[ Zine I | 20.000 |u| | 1 A L
Comments:
TR TR
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ALS Environmental

METALS

3-
BLANKS
Contract: R1306782
Lab Code: ‘Case No.: SAS No.: SDG NC.: TB-15A {24")
Preparation Blank Matrix (soil/water): S50IL
Preparation Blank Concentration Units {ug/L or mg/kg):. MG/KG
In:.t:!.al Continuing Calibration .
Calib. Blank (uq/L) Preparation
Blank 9 Blank
Analyte {ug/L) c 1 c’ 2 c 3 c c M
Calcium j  1000.000[U | 1000.000 |U| 1000.000|u | 1000.000 | U [ | 100.000} U | [P |
[ Iron [ 100.000{U | 100.000 |U | 100,000 |U | 100.000 | U | | 10.000| U | [P |
Comments:
G551

Form III - IN



ALS Environmental

METALS
-3-
BLANKS
Contract: R1306782
Lab Code: Case No.: SAS No.: SDG NO.: TB~15A (24"}
Prepa;ation Blank Matrix (soil/water): WATER
Preparation Blank Concentration Units (ug/L or mg/kg): UG/L
Initial . : i . -
: Continuing Calibration :
Calib. Blank (ug/L) Preparation
Blank vg Blank
Analyte (ug/L) 1 C 2 c c M
Calcium | | 1000.000 |U| 1000.000'U | | | |P‘ I
l Iron | | 100.000 |U| 100.000!U1 | l |P |
Comments:
Q52
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ALS Environmental

METALS
“SA-
SPIKE SAMPLE RECOVERY
SAMPLE NO.
TB-15A (24')S
Contract: R1306782
Lab Code: Case No.: SAS No.: SDG NO.: TB-15a (24")
Matrix (soil/water): SOIL Level (low/med): LOW
% Solids for Sample: 91.4
Concentration Units (ug/L or mg/kg dry weight): MG/KG
Control Spiked Sample . Sample Spike
Analyte Limit %R | Result (SSR) c Result (SR} € |added (sa) %R QM
| Silver | 75 - 125 5.19] | 1.04|u | 5.4| 96| | P
| Aluminum | | 4850.00| | 5580.00| | 214.00 -341| [P
| Axsenic | 75 - 125| 10.10] | 6.70] | 4.3 79{ P
| Barium | 75 - 125 227.00 34.50| | 214.0f 90| |
| Beryllium | 75 - 125 5.19 0.52|u | 5.4| 96 | p
| Calcium | | 66400.00{ | 42200.00| | 214.0] 11308| |
| Cadmium | 75 - 125 4.32] | 0.52|u | 5.4 go| [p]
| Cobalt | 75 - 125 51.00| | 5.21|u | 53. 6| 95| | P
| Chromium | 75 - 125] 42.10| | 22.00| | 21.9| 93} P
| Copper | 75 - 125 39.70 15.30| | 26. 8| 91} P
| Iron [ 14700.00 15900.00| | 107.0 -1121| |P
| Potassium | 75 - 125 2620.00| | 619.00[ | 2150.0 93] |p
| Magnesium | | 15800.00| | 4820.00| | 214.00 5131] [P
| Manganese | | 1090.00| | 318.00{ | 53.6] 1440| |
| Sodium | 75 - 125 2300.00| | 146.00] | 2150.0] 100f |p
| Nickel | 75 - 125| 49.70| | 10.90] | 53. ¢l 72N | P
| Lead | 75 - 125 59.10| | 9.24| | 53. 60| 93 P
| Antimony | 75 - 125] 45.90| | 6.25]U | 53. 6| 86| | P
| Selenium | 75 - 125 96.40| | 1.04|u | 108. 9| 89| |p
[ Thallium | 75 - 125} 206.00| | 0.95fu | 214.9| 96| |p
| Vanadium | 75 - 125 58.70] | 9.83| | 53. 6| 91| |p
[ 2inc | 75 - 125 87.90] | 51.60| | 53. ¢| 68 |N [ p |
Comments:
99853
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ALS Environmental

METALS
-5R-

POST DIGEST SPIKE SAMPLE RECOVERY
. ' SAMPLE NO.

TB-15A (24')A

Contract: R1306782

Lab Code: Case No.: SAS No.: SDG NOC.: TB-15A (24")
Matrix (soil/water): SOIL - Level (low/med): LOW
Concentraticon Units: ug/L
Control Spiked Sample Sample Spike
| Analyte Limit %R | Result (SSR) €} Result (SR) C | added (sa) %R ol M
| silver | | 41.10[ | 10.00|U | 50.0 82[ |p|
| Aluminum | | 54300:00| | 53500.00]| | 2000.0 40| p|
| Arsenic | | 101.00] | 64.30| | 40.0 92| |p|
| Barium | | 2200.00] | 331.00f | 2000.0 93] P |
| Beryllium | | 49.20| | 5.00|U | 50.0 98| P |
| calcium | f 22400.00| | 20200.00| | 2000.0 110| P |
| cadmium | | a2.20] | 5.00|uU | 50.0 84| ||
| Cobalt | | 494.00| | 50.00]|U | 500.0 99| P |
[ Chromium | | 394.00 | 211.00] | 200.0 92| |»|
| copper | | 383.00| | 147.00| | 250.0 94| P |
| Iron | | 8560.00[ | 7610.00| | 1000.0 95/ |[p]|
| Potassium |- | 25100.00| | 5940.00] | 20000.0 96| |.p|
| Magnesium | [ 46400.00| | 46200.00| | 2000.0 10] P |
| Manganese | | 3810.00| | 3340.00] | 500.0 94| P |
| Sodium | | 20800.00] | 1400.00| | 20000.0 97| P |
| Nickel [ | 494.00| | 105.00| | 500.0 78] |[p|
| Lead [ | 545.00| | 88.60| | .500.0 o1 | P |
[ Antimony | | - 488.00] | 60.00|U | 500.0 98] | p|
| Selenium | | 927.00| | 10.00|U | 1010.0 92| P |
| Thallium | | 1950.00| | 10.00{U | 2000.0 o8| ||
| vanadium | | 564.00f | 94.30| | 500.0 94| P |
| zZinc | | 915.00| | 495.00| | 500.0 8af ||
Comments:
GTgsg
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ALS Environmental

METé\LS
DUPLICATES
SAMPLE NO.
TB-15A (24')D
Contract: R1306782
Lab Code: o Case No.: - SAS Wo.: SDG NO.: TRB-1S5A (24")
Matrix (soil/water): SOIL Levél {low/med) : LOW
% Solids for Sample: 91.4 ’ % Solids for Duplicate: 91.4
Concentration Units (ug/L or mg/kg dry weight): MG/KG ’
Analyte C:l;::zl Sample (S) c Duplicate (D) c RED 0 M
Silver | 1.04|Uul| 1.06|U I P
| Aluninun | 5580.00]| || ~ 5050.00{ |f 10|| P
| Arsenic [ 6.70| || 6.49] || 3| P
| Barium [ 34.50] | -36.10] || 5[] P
| Beryllium | 0.52| U || 0.53|U || | P
[ calcium [ 42200.00| {| 67100.00| |[] a6l|* | P
| cadmium | 0.52| U 0.53| V]| | P
| cobalt | 5.21| U || 5.31 | U || | P
| chromium l 22.00f || 14.60] []  ao||* [P
| cCopper [ 15.30| || 14.20] || 7|] P
| Iron | 15900.00| | - 14600.00| i 9| P
| Potassium | 212.0 619.00| || | 697.00] || 12| P
| Magnesium | 4820.00| || 13600.00| || os||* [P
| Manganese | 318.00{ || 899.00| || os|j* [ e
| Sodium |  106.0 146.00 | 176.00| || 19| P
Nickel [ 4.3 7 10.90| ©10.10] ] 8|| P |
Lead I 5.3 9.24] || 7.98] || 15| P
{ Antimony’ | 6.25| U || 6.37[U]] 1l P
| selenium [ 1.04[u| - 1.06| U || [| P
[ Thallium | 0.95| U || 2.12| U] [l P
| vanadium | 5.3 9.83| || 9.33| {| 5| P
| 2inc | 51.60| || a7.40| || 8] P
Comments:
THELRS
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ALS Environmental

METALS -
-

LABORATORY CONTROL SAMPLE

Form VII - IN

Contract: R1306782

l Lab Code: Case No.: SAS No.: SDG NO.: TB-15A (24'")
Solid LCS Source: ERA
Aqueocus LCS Source:

Adqueous (ug/L Solid {mg/K
Analyte True Found IR True Found Limits %R

| silver | | | | 34 | 33.81| | 22.8| 46.1] 98|
| Aluninum I ! | | 8400| 7667.01| |  3950| 12800] 91
| Arsenic I ! | | 95 | 88.52| | 77.8| 111| 94|

* | Barium ; | | | 167| 169.88] | 140 | 193] 102|
| Beryllium | | | | 58 | 55.88] | 47.8 | 67.4| 97|
| calcium | | | | 6140 | 5572.04] | 5110 | 7180| 91|
| Cadmium | | | | 61 | 59.22] | 50.3 | 70.7| 98]
| cobalt | | | | 102 104.19] | 84.9]| 119| 102]
| chromium | | | | 70 | 72.36| | 57.6| 83.2| 103
| copper | | | | 80 | 84.11| | 66.7 | 92.4} 106|
| 1zen | | | ] 12500 | 11279.54] | 6330 | 18700 90|
| Potassium | | | 2490 | 2392.73] | 1740 | 3230| 96}
| Magnesium | | | 2580 | 2486.51] | 1960 | 3190| 96|
| Manganese | | | ! 283  291.29] | 233 332| 103|
| Mezcury | | | | 3.730 | 3.83] | 2.56] 4.89] 103|
| sodium I | | | 215|  214.46] | 144 | 286 100|
| Nickel | | | | 58 | 58.99]| | 47.7 | 67.5] 102|
| Lead | | | 92 | 91.79| | 75.5] 108| 100|
| Antimony | | | 93|  129.79] | 6 | 186| 139]
| selenium | | | | 86 | 81.45] | 69.2 | 104 94|
| Thallium | | N | 120f 122.50] | 93.9 | 145 102|
| Vanadium I | | | 57 | 55.79] |  41.9]| 72| 98|
| 2inc I | | | 140 | 137.49] | 115 | 165| 98|
Commentsa:

CoU56



| ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Client: Day Environmental, Incorporated | Service Request: R1306782

Project: Olean/48845-13 Date Collected: 9/11/13 1130
. Sample Matrix: Seil _ Date Received: 9/16/13

Sample Name: TB-15A (24"

Lab Code: R1306782-001 . Basis: As Received

General Chemistry Parameters

. Dilution Date Date
Anpalyte Name Method ‘Result Q Units MRL Factor Extracted Analyzed Note
Solids, Total 160.3 Modified 91.4 Percent 1.0 1 NA 9/23/13 13:22
Printed 10/30/13 11:14 Form 1A )
Wnflow2\Starlims\LimsReps\AnalyticalReport.rpt SuperSet Reference: 1340(@&%0?




Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:

Analyte Name

ALS Group USA, Corp. dba ALS Environmental

Analyticai Report
Day Environmental, Incorporated
Olean/48845-13
Soil
TB-15A (247
R1306782-001

General Chemistry Parameters

Service Request:
Date Collected:
Date Received:

Basis:
Percent Solids:

Dilution Date
Factor Extracted

R1306782
S/11/13 1130
9/16/13

Dry
91.4

Date

Analyzed Note

Cyanide, Total

Printed 10/10/13 11:14

Method Result Q Units MRL
90128 0094 U mg/Kg  0.094
Form 1A

\Anflow2\Startims\LimsReps\AnalyticalRepart.rpt

SuperSet Reference:

1 9/24/13

9/24/13 17:08

130008 300




ALS Group USA, Corp. dba ALS Environmental

Analytical Report
Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Collected: 9/13/13 1130
Sample Matrix: Soil . Date Received: 9/16/13
Sample Nanie: TB-17 (3") '
Lab Code: R1306782-002 Basis: As Received
General Chemistry Parameters
Dilution Date Date

Analyte Name Method Result Q Units MRL Factor Extracted Analyzed Note
Solids, Total 160.3 Modified 84.8 Percent 1.0 1 NA  9/2313 13:22

|

|

|

|

!
Printed 10/10/13 11:14 Form 1A

Winflow2\Starlims\LimsReps\AnalyticalR eport.rpt SuperSet Reference: la-oe@gafgqgog



ALS Group USA, Corp. dba ALS Environmental

Analytical Report

Client: Day Environmental, Incorporated Service Request:
Project: Olean/48845-13 Date Collected:
Sample Matrix: Soeil Date Received:
Sample Name: TB-12 (309

Lab Code: R1306782-003 . Basis:

General Chemistry Parameters

R1306782
9/12/13 1015

-9/16/13

As Received

Dilution Date Date
Analyte Name Method Result Q Units MRL Factor Extracted Analyzed Note
Solids, Total 160.3 Madified 90.1 Percent 1.0 . 1 NA 9/23/13 13:22
|
|
Printed 10/10/13 11:14 ' Form 1A

Wnflow2\Starlims\LimsReps\AnalyticalReport.pt SuperSet Reference: 13-0 0@@@3@0@



ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Client: Day Environmental, Incorporated
Project: Olean/48845-13

Sample Matrix: Soil

Sample Name: Method Blank

Lab Code: R1306782-MB

General Chemistry Parameters

Service Request:
Date Collected:
Date Received:

Basis:

Dilution Date

R1306782
NA
NA

As Received

Date

Analyte Name Method Result Q Units  MRL Factor Extracted Analyzed Note
Solids, Total 160.3 Modified 1.0 U Percent 1.0 1 NA 9/23/13 13:22
Printed 10/10/13 11:14 Form 1A

Winflow2\Starlims\LimsReps\AnalyticalR eport.rpt

SuperSct Reference: 1 340@2@@;@&



ALS Group USA, Corp. dba ALS Environmental
Analytical Report

Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Sample Name: Method Blank
Lab Code: R1306782-MB Basis: Dry

General Chemistry Parameters

Dilution Date Date

Analyte Name Mecthod Result Q Units MRL Factor Extracted Analyzed Note
Cyanide, Total 9012B 0.10 U mg/Kg 0.10 1 9/24/13  9/24/13 16:47
Printed 10/10/13 11:14 Form 1A

Wnflow2\Starlims\LimsReps\AnalyticalReport.rpt

SuperSet Reference:

130002828 P00



ALS Group USA, Corp. dba ALS Environmental

. QA/QC Report
Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Analyzed: 9/24/13
Sample Matrix: Soil
Lab Control Sample Summary
General Chemistry Parameters
Units: mg/Kg
. Basis: Dry
Lab Control Sample
R1306782-LCS1
Spike % Rec
Analyte Name Method Result Amount % Rec  Limits
Cyanide, Total 9012B 1.01 1.00 101 B5-115

Results flagged with an asterisk (*) indicate values outside control criteria.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded,

Printed 10/10/13 11:14 . Form 3C
\Wnflow2\Starlims\LimsReps\LabControlSample.rpt ' i SuperSet Reference: 13-00@26257?:@03

- S




ALS Group USA, Corp. dba ALS Environmental

. QA/QC Report
Client: Day Environmental, Incorporated Service Request: R1306782
Project: Olean/48845-13 Date Analyzed: 9/24/13
Sample Matrix: Soil
Lab Control Sampile Summary
General Chemistry Parameters
Units: mg/Kg
Basis: Dry
Lab Contral Sample
R1306782-LCS2
Spike % Rec
Analyte Name Method Result Amount % Rec  Limits
Cyanide, Total . 9012B T 4.04 400 101 85- 115

Resulis Nlagged with an asterisk (*) indicate values outside control criterin.

Percent recoveries and relative percent differences (RPD) are determined by the sofiware using values in the calculation which have not been rounded.

Printed 10/10/13 11:14 Form 3C
Wnflow2\Starlims\LimsR eps\LabControlSample.rpt SuperSet Reference:  13-00(028T8 15ref005 .



APPENDIX D

Anticipated RI/RAA Schedule



Proposed Schedule

Remedial Investigation/Remedial Alternatives Analysis (RI/RAA)

202 Franklin Street
Olean, NY

TASK

Duration
(weeks)

Weeks following submittal of BCP Application and Draft RI/RAA Work Plan

1 2 3 45 6 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

- Remedy Selection

- Proposed Decision Document

Submit BCP Application and Draft RI/RAA Work Plan 0
NYSDEC Notification of a Complete Application 2
Agency/Public Reviews and Finalization of RI/RAA Work Plan, 12
Submit Citizens Participation Plan, FACT Sheet
Approval of RI/RAA Work Plan 0 \ 4
Site Investigation
- Geophysical Survey
- Surface Soil Sample collection 3
- Utility Assessment
-Test Pits, Soil Borings & Monitoring Well Installation/Development 5
- Analytical Laboratory Testing and DUSR Preparation: Soil Samples 6
- Initial Groundwater Sampling Event 1
- Physical Testing of Monitoring Wells, Survey, etc. 2
- Analytical Laboratory Testing and DUSR Preparation: Initial GW 6
Monitoring Event
- Second Groundwater Sampling Event 1
- Analytical Laboratory Testing and DUSR Prepation: Second GW 6
Monitoring Event
RI/RAA Report
- Prepare Draft RI/RAA Report 8
- Agency Reviews
- Finalize RI/RAA Report 12

Day Environmental, Inc.

CAH0683/48845-13
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