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1.0 INTRODUCTION

1.1 General
Hull & Associates, Inc. (HAI) and Land Tech Remedial, Inc. (LTR) have been retained by IMC

Eastern Corp. (IMC) to conduct a focused ground-water investigation at 570 Main Street in
Westbury, New York (Site). The Site is within the New Cassel Industrial Area (NCIA), a Class 2
inactive hazardous waste site as designated by the New York State Department of Environmental

Conservation (NYSDEC).

This Work Plan has been prepared for IMC, the NYSDEC, HAI, LTR, and their subcontractors and

is supported by the documents described in Section 1.9.

This report is arranged in four sections. Section 1.0 describes the Site, project objectives, project
management, and organization of the Work Plan and supporting documents. Section 2.0 describes
the proposed work activities. Section 3.0 provides a schedule of implementation and Section 4.0 lists
the references used to prepare this document. All figures, tables, and plates referenced in this

document are located at the end of the text.

1.2 Site Description
The Site is located at 570 Main Street in Westbury, New York, and is within the 170-acre NCIA. A

Site Location Map is presented on Figure 1. The Site was occupied by IMC from the early 1950s
until 1992. The property is slightly over two acres with one manufacturing building and a paved
parking lot covering most of the area. The Site is currently occupied by Castle Collision, an entity

unrelated to IMC.

1.3 Previous Investigations

1.3.1 Anson Environmental, Ltd.

Anson Environmental, Ltd. (Anson) performed preliminary investigative activities associated with

the closure of the IMC manufacturing operation at the Site.! Anson reportedly developed a closure

11993 Closure Plan Implementation, Volume I, IMC Magnetics, Corp., Anson Environmental,
Ltd. undated; an untitled report from Anson Environmental, L.td. to representatives of IMC Magnetics
Corp., July 21, 1993; Closure Plan, History, IMC Magnetics Corp., Anson Environmental, Ltd.,
December 3, 1993; and Closure Plan, IMC Magnetics Corp., Anson Environmental, Ltd., December 3,
1993.
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plan for the IMC facility in 1992; however, this closure plan was not available for review.
Implementation of this closure plan began in March 1993, and consisted of exposing abandoned
leaching pools and septic tanks from three areas of the Site, designated as Area 1, Area 2, and Area 3.
Sediment and soil samples were collected from these locations for laboratory analyses. Sediment
samples were also collected from four floor drains in the building for laboratory analyses. Finally, a
composite sample of water was collected during power washing of floors in the building and samples

of concrete floors were submitted for laboratory analyses.

The findings of these field activities are discussed in Anson's 1993 Closure Plan Implementation
report, the untitled July 21, 1993 report, and the undated Closure Plan, Final Report. Anson

identified three main potential source areas that include:

1. Area 1, located outside the building in the Site's northeast corner;
2. Area 2, located outside the building in the Site's northwest corner; and
3. Area 3, located outside the building near the Site's southwest corner.

In addition to these areas, Anson identified five probable floor drains that were also considered

potential source areas.

1.3.2 Lawler, Matusky & Skelly Engineers, February 1995

Lawler, Matusky & Skelly Engineers (LMS) was contracted by NYSDEC to conduct a site
investigation of the NCIA.? The investigation consisted of a file review, ground-water sampling and
analysis from 56 existing monitoring wells, and ground-water sampling and analysis from Geoprobe
soil boring locations installed during the investigation. The Site was identified as a potential source
of ground-water contamination in the plume designated as the "570 Main Street plume"; however,

this was never confirmed by investigations conducted by LMS or Anson.

? Site Investigation Report, New Cassel Industrial Area Site, North Heampstead, Nassau County,
Lawler, Matusky & Skelly Engineers, February 1995.
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1.3.3 Interim Remedial Measure, February 1997

Hull & Associates, Inc. and Land Tech Remedial, Inc. conducted an IRM at the Site from May to
July 1996. The activities conducted at the Site are detailed in the work plan for the IRM and
included a detailed file review and source and release identification study, collection of unsaturated
soil samples at various depths and areas of the Site, collection of a limited number of ground-water
samples, and a soil vapor extraction (SVE) pilot test.> The Final Investigation Report documents the

results of the IRM.*

Based on a file review and source and release identification study, four areas of concern were
identified including Areas 1, 2, and 3 and several dry well-type floor drains identified by previous

investigations.

Soils encountered at the Site consist primarily of a heterogeneous mixture of brown to tan fine sands
with lessor amounts of silt, medium sands, coarse sands, and gravels. Clay lenses or other
impermeable features were not encountered during the investigation. Total organic carbon (TOC)
content was generally low averaging approximately 0.2 percent with values as high as 0.8 percent.
The depth to ground water measured in the existing monitoring wells was approximately 54 to 55

feet below grade with an apparent ground-water flow direction to the southwest.

Based on the distribution of VOCs detected at the Site, active intervention outside of Area 2 was
determined unnecessary because there is not a complete exposure pathway to the identified VOCs.
Additionally, the data indicate that migration of VOCs from the vadose zone to ground water is not

likely.

Based on the distribution of metals detected at the Site, active intervention was deemed unnecessary
because there is not a complete exposure pathway to the identified metals and the data indicates that
leaching of the metals from the vadose zone to ground water is not likely.

Based on the distribution of VOCs and metals at the Site and the pathway completeness analysis,

Area 2 was the only area considered for active remediation. The primary constituent at this location

* Work Plan for the Investigation and Design of the Interim Remedial Measure for the Vadose
Zone (HAI Document # NMB004D.009), March 1996.

* Final Investigation Report (HAI Document # NMB004D.032), February 1997.
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was PCE. Based on the volatility of the constituents and the results of the soil vapor extraction (SVE)
pilot test, SVE technology was selected as the interim remedial measure for the vadose zone at the
Site. A plan was prepared to describe the operation, monitoring and maintenance of the SVE

system.’

1.4 Geology/Hydrogeology Summary

1.4.1 Regional Geology/Hydrogeology

The majority of the ground water underlying New Cassel Industrial area is in unconsolidated glacial
deposits of Pleistocene age and coastal-plain deposits, of both continental and marine origin, of late
Cretaceous age. These unconsolidated deposits consist of gravel, sand, silt, and clay and are
underlain by bedrock of lower Paleozoic and/or Precambrian age. The bedrock, which is virtually
impermeable, forms the base of the ground-water reservoir. The two primary aquifers in the area of
the Site are the Upper Glacial Aquifer and the Magothy aquifer. The Magothy aquifer is underlain
by the Raritan clay.

The Upper Glacial Aquifer consists of outwash deposits of late Pleistocene age. The Upper Glacial
Aquifer overlies the Magothy aquifer in the investigation area, and its deposits form the present land
surface. The upper Pleistocene glacial outwash deposits consist of stratified deposits of sand and
gravel with some cobbles and may locally contain thin clay beds. These deposits are highly
permeable and allow recharge water to percolate downward with relative ease to the water table and,

subsequently, to the underlying aquifers.

The Upper Glacial Aquifer, as defined and used by the USGS on Long Island, includes both the
unsaturated and saturated portions of the upper Pleistocene deposits. USGS maps indicate that the
thickness of the Upper Glacial Aquifer in the area of the Site is approximately 50 feet. Background
data also indicate that the upper Pleistocene deposits in the New Cassel area are unsaturated;
therefore, the water table may locally occur in the underlying Magothy aquifer approximately 55 feet
below grade. Regional ground-water flow direction local to the New Cassel area, as determined by

the USGS and the Nassau County Department of Public Works is towards the southwest.

> Operation, Monitoring, and Maintenance Plan (HAI Document # NMB004D.040), February
1997.
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The Magothy aquifer is the principal aquifer underlying Long Island and is the island’s main source
of potable water. The aquifer is composed of upper Cretaceous sediments that overlie the Raritan
clay. Its deposits consist primarily of lenticular and discontinuous beds of very fine to medium sand,
commonly clayey or containing thin clay lenses, that are interbedded with clay and sandy clay, silt,
and some sand and gravel. Coarse beds of sand and gravel commonly occur in the lower 100 to 150
feet of the aquifer. Previous investigations have indicated that the aquifer sediments appear to grade
upward from coarser grained at the base to finer grained at the top. The greater proportion of the
clay and sandy clay occurs in the upper half of the aquifer. Beds of clay occur locally towards the
top of the aquifer and seem to be distributed irregularly throughout the Town of North Hempstead.
This is evident in the well completion logs generated for public supply well numbers N-8956 and N-
8957 in the Bowling Green Water District, which is located approximately 3,000 feet southeast of the
Site. A solid brown clay layer was logged during the drilling of well number N-8956 at 95 feet
below grade. This same clay layer was not encountered during the drilling of well number N-8957,

which was installed only 140 feet to the southeast of N-8956.

The Magothy aquifer is approximately 500 feet thick in the New Cassel area, and is encountered at a
depth of approximately 50 feet below grade. According to the USGS it is quite possible that the
uppermost part of the Magothy contains deposits of Pleistocene age, or, conversely, that the lower
part of the upper glacial aquifer contains deposits of Cretaceous age. The boundary between the
Cretaceous and Pleistocene deposits is often indistinguishable in Nassau County because the

sediments are of similar composition and show no significant lithological difference.

1.4.2 Site-Specific Geology/Hydrogeology

Soils at the Site consist primarily of a heterogeneous mixture of brown to tan fine sands with lessor
amounts of silt, medium sands, coarse sands and gravels. A discontinuous layer with increased silt
content exists in the interval between grade and approximately 10 feet below grade. Below this silty
layer, soil composition remains generally constant with a slight fining-downward trend (progressive
loss of coarse sands and gravels with depth) to approximately 50 feet below grade. No clay lenses,

or other impermeable features were encountered at the Site.

Soil organic carbon content averages approximately 0.2 percent TOC. Higher TOC values were
detected in the silty layer encountered in the near-surface sediments, with values as high as
approximately 0.8 percent.
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Depth to water at the Site, as measured in site monitoring wells (MW-1, MW-2 and MW-3), was
approximately 54 to 55 feet below grade. Based on the surveyed measuring point elevations for the
wells (averaging approximately 122 feet above sea level), apparent ground-water flow at the Site is
to the southwest, which is consistent with the regional ground-water flow direction in the New Cassel

Industrial Area. The ground-water gradient measured at the Site is approximately 0.0015 ft/ft.

1.5 Potential Source Areas and Contaminant Distribution

Detected VOCs outside of Area 2, with the exception of PCE, were detected at concentrations below
100 parts per billion (ppb). In addition, VOCs were not detected above method detection limits at
most locations outside of Area 2 and, with the exception of PCE, were not detected above method
detection limits at a depth greater than 10 feet. No constituents, except PCE, were detected above
Site-specific screening levels at any location outside of Area 2.° At locations outside of Area 2
where PCE was detected above Site-specific screening levels, it occurred at a depth of ten feet or less

and was not detected at depths greater than 15 feet.

In Area 2, all constituents (BTEX, 1,1-DCE, 1,1,1-TCA, TCE, and PCE) were present above Site-
specific screening levels. In SB-25, PCE was detected above the Site-specific screening level from
five to 50 feet. All other constituents were detected above Site-specific screening levels from
approximately ten to thirty feet and generally were below method detection limits above and below

this interval. Consequently, the only potential source area to ground water at the Site is Area 2.

VOCs in ground water were below method detection limits at SB-29 located at the eastern edge of
Site (downgradient direction). At Area 1, PCE was the only constituent detected at concentrations of
7 and 172 ppb, respectively. Four constituents were detected at Area 2, including toluene (33 ppb),
ethylbenzene (4 ppb), m&p xylenes (9 ppb), and PCE (2680 ppb). At Area 3, TCE (<55 ppb), PCE
(<64 ppb), 1,1,1-TCA (<2 ppb), and 1,1-DCE (<1 ppb) were detected. Three constituents were
detected at MW-2 located at the northern edge of the Site (upgradient direction) including 1,1,1-TCA

8 Based on soil cleanup objectives detailed in the NYSDEC technical and administrative guidance
memorandum (TAGM) titled "Division Technical and Administrative Guidance Memorandum:
Determination of Soil Cleanup Objectives and Cleanup Levels." November 16, 1992. The soil cleanup
objectives from NYSDEC's November 16, 1992 TAGM are only being used as a basis for comparison
and are not to be construed as the cleanup goals for the IRM.
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(7 ppb), TCE (206 ppb), and PCE (899 ppb). At the western edge (downgradient direction) of Site,
two constituents were detected including TCE (102 ppb) and PCE (55 ppb).

The Final Investigation Report concluded that leaching of metals detected in the vadose zone at the
Site into ground water is unlikely an ongoing source of contamination to ground water. The

available information was not sufficient to determine if leaching had occurred.

1.6 Project Description and Objectives

Subsurface investigations will be conducted to gather data for the evaluation of the vertical and
horizontal distribution of contaminants in ground water upgradient and downgradient of Area 2.
These contaminants include selected VOCs and metals. The objective is to provide sufficient data to
determine any potential on-site migration of contaminants from off-site sources, and determine if
ground water beneath the Site has been impacted by contaminants detected in the vadose zone in
Area 2. In addition, the vertical distribution of potential contaminants will be determined in the
upper portion of the ground water. Finally, the potential for biodegradation of dissolved chlorinated

solvents beneath the Site will be identified.

1.7 Project Organization

The project will be jointly managed from HAI's Dublin, Ohio office and LTR’s Farmingdale, New
York office. During implementation, HAI and LTR will assure that the type and quality of work

conforms with this Work Plan and supporting documents.

1.7.1 Project Team
The work will be performed, on behalf of IMC, by HAI, LTR, and several subcontractors. LTR will
assist HAI with preparing work plans and reports and will perform a majority of the field

investigations. Other subcontractors include:

1. Lancaster Labs (Division of Thermo Analytical Inc.) in Lancaster, Pennsylvania
(fixed laboratory analyses);

2. Total Quality Drilling LLC in Mullica Hill, New Jersey;

3. Frank O'Connor PLS, P.E., in Locust Valley, New York and;
4. Microbe Inotech Labs, Inc., in St. Louis, Missouri.
HULL & ASSOCIATES, INC. MAY 1998
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The above list identifies the subcontractors that are intended to be used. Other subcontractors may be

used as necessary.

1.7.2 Project Staff
A brief description of the project staff and their responsibilities is given below. Figure 2 is a

graphical representation of the project management structure.

Project Manager

The Project Manager, Tim Douthit, will be responsible for the overall management of the project,

including:
1. administering work, quality assurance and health and safety plans;
2. interpreting data and fulfilling reporting requirements;
3. helping to identify circumstances which necessitate interim actions and
communicating to IMC when such circumstances are suspected or encountered;
4. providing communication between project personnel, subcontractors, and IMC; and
5. meeting the time requirements specified herein.

Technical Project Supervisor

The Project Hydrogeologist, Mr. Tim Douthit of LTR, will serve as the technical project supervisor.
Mr. Douthit will also serve as the Project Manager, and, in many instances, may communicate

directly with IMC.

Site Health and Safety Officer
The Site Health and Safety Officer is Mr. Russel DiRenzo of LTR. Duties of the Health and Safety
Officer are included in the Health and Safety Plan (HASP), Appendix C.

Quality Assurance Officer
The Quality Assurance Officer is Mr. Don Anderson, LTR. Duties and responsibilities of the Quality

Assurance Officer are discussed in the Quality Assurance Project Plan (QAPP), Appendix B.
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Laboratory Project Manager

The Analytical Laboratory Project Manager is Mr. Tim Qostdyk, an employee of Lancaster Labs.
Mr. Bruce Hemming, Ph.D., an employee of Microbe Inotech Laboratories, Inc., will act as the
Microbiological Laboratory Project Manager. The Laboratory Project Managers will communicate
with the Quality Assurance Officer, and reports to the respective Laboratory Directors. In addition,

responsibilities of the Laboratory Project Manager include:

1. communicating between the laboratory and the field Quality Assurance Officer and
Project Manager;

2. relating special needs of the field operations personnel to the laboratory

3. performing final review of all data packages before reporting results;

4. coordinating the sample load with the laboratory's available resources; and
5. providing appropriate glassware and equipment to meet sampling objectives.

Technical Advisors
Mr. W. Lance Turley, PG and Mr. Mark J. Bonifas, P.E. of HAI will serve as the technical advisors

for the project. They will assist primarily in evaluating contaminant distribution and fate and

transport.

1.8 Organization of Work Plan and Supporting Documents
1.8.1 General
This Work Plan is supported by a Field Sampling and Analysis Plan (FSAP), a QAPP, a HASP and

well logs for the existing on-site monitoring wells. These supporting documents are included along
with the Focused Ground-Water Feasibility Work Plan as bound appendices to this Work Plan.
Specifically, the FSAP is included as Appendix A, the QAPP is included as Appendix B, the HASP
is included as Appendix C, and the well logs are included as Appendix D.

Data obtained from the Focused Ground-Water Investigation will be used to complete a Focused

Ground-Water Feasibility Study. The Focused Feasibility Work Plan is included in Appendix E.

Brief descriptions of the Work Plan, supporting documents, and the Focused Feasibility Study Work
Plan are provided below.
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1.8.2 Work Plan
This Work Plan provides the overall approach for the proposed investigative tasks. Rationale for
gathering data, sampling locations and frequencies, and activities necessary to obtain the data are

described.

1.8.3 Field Sampling and Analysis Plan
The FSAP in Appendix A provides guidelines for field sampling and analysis of ground water.

Specifically, the FSAP includes discussions on:

1. sample locations and frequency;

2. sample designation;

3. soil sampling equipment and procedures;

4. field analytical procedures;

5. sample handling procedures;

6. decontamination of equipment;

7. documentation procedures;

8. field quality control procedures; and

9. management of investigation-derived materials.

1.8.4 Quality Assurance Project Plan

The QAPP in Appendix B is Lancaster Labs’ Laboratory Quality Assurance Project Plan. This
document describes the policies, organization, and specific quality assurance and control activities
required to meet the data quality objectives for the project. The QAPP also includes documentation
of Lancaster Labs’ certification for analysis metals and volatiles pursuant to the New York State

Department of Health Environmental Laboratory Approval Program Contract Laboratory Protocol.

Microbe Inotech Labs, Inc. Standard Operating Procedures for Total Heterotrophic Plate Count,
Strain Preparation and Analysis by Chromatography Fatty—acid Methyl Ester (GC-FAME) Method,
and 24 hour Endpoint Assay are also included within the QAPP.
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1.8.5 Health and Safety Plan
The HASP in Appendix C has been prepared to address the procedures required to perform the field

activities in a safe manner, and includes such items as:

9.

10.

1.8.6 Focused Ground-Water Feasibility Study Work Plan

project organization structure;

hazard assessment;

hazard communication and training;
contaminant monitoring;

safety considerations;

communications;

decontamination and cleanup procedures;
emergency response;

medical surveillance; and

Site management.

The Focused Ground-Water Feasibility Study Work Plan in Appendix E briefly describes activities to

be completed following the Focused Ground-Water Investigation to select the most practicable

remedial approach for addressing contaminated ground water beneath the Site.
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2.0 FOCUSED GROUND-WATER INVESTIGATION

2.1 General

Ground-water sampling and analysis will be conducted to assess the vertical and horizontal extent of

VOCs and metals in ground water beneath and adjacent to the Site, evaluate the potential for
biodegradation of dissolved chlorinated solvents, and to test the ability of indigenous microbial
strains to degrade chlorinated solvents. The focused ground-water investigation will include
installation of four sets of nested monitoring wells, sampling of the new nested wells and existing on-
site wells for analysis of VOCs and selected heavy metals, sampling of selected wells for analysis of
biodegradation indicators and completion of microbial studies, and preparation of a report
documenting the investigation and presenting all collected data. A brief description of the tasks is

presented in sections 2.2 through 2.3.

2.2 Task 1 - Focused Ground-Water Investigation

2.2.1 Current Water Table Measurements

Prior to installing the new wells, the ground-water elevation will be measured in existing on-Site
monitoring wells MW-1, MW-2 and MW-3 to confirm the current water table elevation is within the
range of historic elevations. If the current elevation falls outside the historic range, the upper
screened interval of the proposed well nests, which is intended to be screened at the water table, will
be adjusted accordingly. The midpoint of the middle and lower screened intervals will be at forty
and eighty feet below the mean water table elevation and will be determined based upon the location

of the upper screened interval.

The Field Sampling and Analysis Plan (FSAP) in Appendix A describes procedures for water and
non-aqueous phase liquid (NAPL) interface measurement. Plate 1 shows the location of existing

monitoring wells and Appendix D contains the existing monitoring well logs.

2.2.2 Ground-water Monitoring Well Locations and Depths
The proposed locations of the new nested wells form a relatively straight line through Area 2 which
is approximately parallel to the reported ground-water flow direction. The proposed monitoring
wells will be generally located in the following areas:

1. one nest immediately upgradient of Area 2 on the north side of Main Street and in the

right-of-way;
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2. one nest immediately downgradient of Area 2 within the Site property boundary;
3. one nest near the Jocation of SB-54 within the Site property boundary; and

4, one nest near the location SB-53 on the western side of Swalm Avenue and in the
right-of-way.

The proposed location for the monitoring wells is presented on Plate 1. The exact location of the
wells will be determined in the field based upon several factors, which may include, but is not limited
to, drill rig and support equipment accessibility, local and state entity right-of-way restrictions, and
utility locations. The monitoring well installation contractor will be responsible for obtaining all
required permits and easements for the proposed drilling, ensuring all utility companies are

contacted, and properly marking and avoiding utilities.

Each proposed monitoring well nest will be installed to allow ground-water sampling at three depth
intervals to assess the vertical distribution of constituents in ground water. One well will be screened
across the ground-water table (upper interval), one approximately forty feet below the ground-water
table (middle interval), and one approximately eighty feet below the ground-water table (lower
interval). The upper interval will have a fifteen-foot screen length and the middle and lower intervals
will each have a ten-foot screen length. The monitoring well numbers will have a suffix (U, M, L) to

designate upper, middle and lower screen intervals.

Based upon water table elevations collected by Lawler, Matusky & Skelly Engineers (1993) at
surrounding properties and by Anson (1994) and HAI (1996) at the Site, the mean elevation of the
water table at the Site is approximately 68.5 feet above mean sea level (MSL). The water table has
historically fluctuated from 70.3 feet MSL to 66.8 feet MSL. Therefore, the targeted elevation for

the center of the upper-screened interval at all locations is 69 feet above MSL.

The following table presents the target screened intervals for all proposed monitoring wells provided

that current water table elevation, as measured prior to well installation, is within the historical range.
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Proposed Well Elevation of Center of Screened Interval Depth Below Grade'
Screen (feet above MSL) (feet above MSL) (feet)

MW-4U 69 61.5t0 76.5 45.510 60.5
MW-5U
MW-6U
MW-7U

MW-4M 29 24 1034 88.51t098.5
MW-5M
MW-6M
MW-TM

MWw-4L -11 -16 10 -6 128.5 10 138.5
MW-5L
MW-6L
MW-7L

1. Depth below grade is based on a surface elevation of 122 feet MSL.

All wells will be surveyed by a surveyor registered in the State of New York and referenced to the

same benchmark and coordinate system used in previous investigations.

During the soil boring process, three soil samples will be collected from each distinct stratigraphic
zone for analysis of total organic carbon (TOC). In addition, hydrophobic dye will be used as a field-
screening tool for detection of non-aqueous phase liquids (NAPL). Soil boring and monitoring well

installation procedures are detailed in the FSAP in Appendix A.

2.2.3 Ground-water Sampling and Analytical Procedures
The newly installed wells will be developed and sampled following the procedures described in the

FSAP located in Appendix A. The existing monitoring wells will also be sampled.

One ground-water sample from each new well and existing well will be submitted to a Lancaster
Labs and analyzed for BTEX, PCE, TCE, 1,1,1-TCA, 1,1-DCE, trans 1,2-DCE in accordance with
U.S. EPA SW-846 methods 8010 and 8020. Additionally, ground-water samples will be analyzed
for total concentrations of lead, mercury, barium, cadmium, and chromium in accordance with the
appropriate U.S. EPA SW-846 7000 series methods. Field blanks, trip blanks, and duplicate ground-
water samples will be analyzed. All analytical procedures and detection limits are fully described in

the QAPP located in Appendix B.
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Lancaster Labs’ reporting of analytical results for volatiles and metals will be provided in a
NYSDEC ASP Category B deliverables data package. Review of the analytical report will be
documented via a Data Usability Summary Report.

Following receipt and evaluation of analytical results from the above sampling and analysis, selected
monitoring wells will be sampled for geochemical characterization and microcosm studies. At a
minimum, one upgradient monitoring well (from the PMW-4 well cluster) will be sampled along
with a well from each of the other three clusters that are situated downgradient of Area 2. At a given
cluster, the well exhibiting the highest concentrations of PCE daughter products (i.e., TCE, DCEs
and vinyl chloride) will be selected for sampling. If all wells show similar concentrations of

daughter products, a set of wells screened at similar elevations will be sampled.

Ground water collected from the wells will be subjected to geochemical characterization using the

following methods:

Test Methods

Temperature Field (flow-through cell)
pH Field (flow-through cell)
Conductivity Field (flow-through cell)
Redox Potential Field (flow-through cell)
Dissolved Oxygen Field (flow-through cell)
Dissolved Methane AMGI18G

Dissolved Ethane AMGI8G

Dissolved Ethene AMGI18G

Chloride 9056

Total Organic Carbon 9060

Iron (IT) HACH Colorimetric
Nitrate 9056

Sulfate 9056

Alkalinity HACH Alk. Test

Aliquots of ground water collected during the above sampling activities will be submitted to Microbe
Inotech Laboratories, Inc. for microbial studies. The studies will consist of Total Heterotrophic Plate
Counts (Standard Methods 9215A, 9215B.2, and 9215C), 24 hour Endpoint Assays, and Gas
Chromatography Fatty Acid Methyl Ester (GC-FAME). Testing methods are described in the QAPP,
located in Appendix B.
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2.24 Investigation-Derived Materials Management

Auger cuttings from the drilling operations will be collected and stockpiled separately on-site based
on field screening results. If soils do not contain VOCs above background concentrations, as
determined by headspace readings with a PID, the soils will be stockpiled on-site and secured under
polyethylene sheeting. If the soils contain VOCs above background concentrations, the soils will be
stored on-site in NYS DOT-approved 55-gallon steel drums and labeled in accordance with the
FSAP. After the completion of drilling activities, the stockpiled and drummed soils will be analyzed
for waste characterization. The waste characterization analyses will be used to determine the

disposition of the stockpiled and/or drummed soils.

Ground water purged during drilling operations, well development or prior to sampling will be
collected and stored on-site in NYS DOT-approved 55-gallon steel drums and labeled in accordance
with the FSAP. After completion of drilling and sampling activities, the containerized water will be

properly disposed of as determined by waste characterization analyses.

23 Task 2 - Focused Ground-water Investigation Report

Following completion of the focused ground-water investigation, a report will be prepared and

submitted to NYSDEC and will include:

1. a brief discussion of the local geology/hydrogeology at the Site and immediate
vicinity, with an emphasis on new information gathered during proposed monitoring
well installation and well development;

2. a discussion of field activities performed under Task 1;

3. a scaled base map showing Site structures and existing and newly installed
monitoring well locations;

4. a water table contour map showing flow direction and gradient;
5. a tabulated ground water analytical data and, as appropriate, two dimensional
isoconcentration maps showing lateral and vertical distribution of VOCs and heavy

metals for each screened interval;

6. a discussion of dissolved-phase VOCs and heavy metals migration patterns onto, off
and within the Site, as appropriate;

7. boring logs and well construction diagrams for newly constructed monitoring wells;
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8. if appropriate, VOC fate and transport evaluation for Area 2 to assess the need for an
additional well downgradient of Area 3;

0. tabulated saturated soil analytical data showing distribution of TOC for each
stratigraphic zone encountered;

10. a discussion of the vertical groundwater gradients based upon static water levels in
the nested wellss;

11. tabulated geochemical characterization data and, as appropriate, isopleth maps
showing distribution of the data;

12. tabulated results and text describing findings from the microbial studies; and

13. a discussion of apparent biodegradation processes taking place within the aquifer and,
as appropriate, evaluation of the degree to which biodegradation is a limiting factor in
the migration and persistence of chlorinated solvents.
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3.0 SCHEDULE OF IMPLEMENTATION

An estimated project schedule is presented on Figure 3. The durations estimated for the field work
are based on work being conducted during normal business hours Monday through Friday. The

schedule may require modification due to unexpected field conditions or NYSDEC review time.

The Focused Ground-Water Feasibility Study, described in Appendix E, will be initiated following
NYSDEC’s final review of the Focused Ground-Water Investigation Report. The Focused Ground-

Water Feasibility Study will be prepared over a six-month time frame.

HULL & ASSOCIATES, INC. MAY 1998
DUBLIN, OHIO 18 NMB004.300.0076 (ADDENDUM 2)



4.0 REFERENCES

A variety of technical documents and publications were referred to during the course of this project.
Some of the references consulted are presented below. Referenced documents and publications may
or may not have been reviewed in their entirety. The guidelines and procedures presented in the

referenced documents and publications have not been strictly adhered to unless otherwise stated.

Geologic logs for MW-1, MW-2 and MW-3 by Anson Environmental Ltd. dated April 26, 1994.

Final Investigation Report for the Investigation and Design of the Interim Remedial Measure for the
Vadose Zone, Hull & Associates, Inc., February 1997.

Revised Draft Preliminary Assessment Report, New Cassel Industrial Area, Lawler Matusky &
Skelly Engineers, October, 1994;

Untitled report from Anson Environmental Ltd. to representatives of IMC Magnetics Corp., dated
July 21, 1993;

New York State Statutes, Article 27, Title 13 - Inactive Hazardous Waste Disposal Sites;

New York State Regulations, Title 6, Chapter IV, Subchapter B, Part 375 - Inactive Hazardous Waste
Disposal Site Remedial Program;

Letter from Tim Douthit (Land Tech Remedial, Inc.) to Chittibabu Vasudevan, P.E. (NYSDEC)
regarding conceptual scope of work for Focused Remedial Investigation (Focused Ground-
water Investigation), July 3, 1997.

Letter from Joseph Jones (NYSDEC) to Chris Rawnsley (NMB USA, Inc.) regarding comments to
conceptual scope of work for Focused Remedial Investigation (Focused Ground-water
Investigation), August 20, 1997.
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Figure 3
Estimated Project Schedule

Focused Ground-Water Investigation

Task Name
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Drilling Preparation/ Permits
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Ground-water Monitoring Well Installation/Development

Ground:water Sampling
1

Ground-water Analysis

Ground-water Sampling (Geochemical Characterization and Microbial Studies)

Ground-water Analysis (Geochemical Characterization and Microbial Studies)

Task 2 - Focused Ground-Water Investigation Report

Report Preparation

Submit Report for NYSDEC Review

NYSDEC Report Review

Respond to NYSDEC Comments

Task 3 - Focused Ground-Water Feasibility Study

Report Preparation

Submit Report for NYSDEC Review

NYSDEC Report Review

Respond to NYSDEC Comments

Project:NMB004 ;

Location: 570 Main Street Property, Westbury, New York Task Milestone AV

Date: Tue 4/7/98
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APPENDIX A

~ Field Sampling and Analysis Plan (FSAP)
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1.0 INTRODUCTION

1.1 General
This Field Sampling and Analysis Plan (FSAP) has been prepared for IMC Magnetics Corp. (IMC);
Hull and Associates, Inc. (HAI) field personnel and subcontractors; Land Tech Remedial, Inc. (LTR)

field personnel and subcontractors, and other representatives for use during the focused ground-water
investigation at 570 Main Street in Westbury, New York (Site). The FSAP is intended to provide
field sampling and analysis guidelines. HAI Standard Operating Procedures (SOPs) are located in
Appendix A. While this document details sampling and analysis procedures, it is not meant to be a
stand alone document and should be used in conjunction with the Work Plan, the Quality Assurance
Project Plan (Appendix B of the Work Plan), and the Health and Safety Plan (Appendix C of the
Work Plan). These documents are bound with this document and collectively form HAI Document

NMBO004D.063.

1.2 Project Description

The investigative activities for ground water will consist of the installation of four new monitoring
well nests. The location of these nests are shown on Plate 1 of the Work Plan. Each nest will consist
of three wells screened to monitor upper, middle, and lower portions of the aquifer. Ground-water
samples will be collected from all monitoring wells (newly installed and three existing) and be
analyzed for benzene, toluene, ethyl benzene, and xylenes (BTEX), tetrachloroethene (PCE),
trichloroethene (TCE), 1,1,1-trichloroethane (1,1,1-TCA), 1,1-dichloroethene, (1,1-DCE), trans 1,2-

dichloroethene (trans 1,2-DCE), and total lead, mercury, barium, cadmium, and chromium.

Following receipt and evaluation of analytical results from the above sampling and analysis, selected
monitoring wells will be sampled for geochemical characterization and microcosm studies. At a
minimum, one upgradient monitoring well (from the PMW-4 well cluster) will be sampled along
with a well from each of the other three clusters that are situated downgradient of Area 2. At a given
cluster, the well exhibiting the highest concentrations of PCE daughter products (i.e., TCE, DCEs
and vinyl chloride) will be selected for sampling. If all wells show similar concentrations of

daughter products, a set of wells screened at similar elevations will be sampled.
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Ground water collected from the wells will be field-tested in a flow-through cell for temperature, pH,
conductivity, redox potential and dissolved oxygen. Samples will also be tested for dissolved
methane, dissolved ethane, dissolved ethene, chloride, total organic carbon, iron (II), nitrate, sulfate
and alkalinity. Finally, aliquots of ground water collected for microbial studies. The studies will
consist of Total Heterotrophic Plate Counts (Standard Methods 9215A, 9215B.2, and 9215C), 24
hour Endpoint Assays, and Gas Chromatography Fatty Acid Methyl Ester (GC-FAME).
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2.0 GROUND WATER

2.1 Objectives

This section discusses the procedures that will be adhered to for construction and installation of all

new monitoring wells. Additionally, this section provides sampling and analysis guidelines for the

collection of ground-water samples from existing and newly installed monitoring wells

2.2 Monitoring Well Construction and Installation Procedures
2.2.1 New Well Locations

A total of twelve new monitoring wells have been proposed for this investigation. These monitoring

wells will be installed in four nests each with three wells. The monitoring wells in each nest will be
screened at different depths to discretely monitor the upper, middle, and lower portions of the
aquifer. Approximate locations of the proposed monitoring wells are presented on Plate 1 of the

Work Plan.

2.2.2 New Well Designation (Numbering)

Each monitoring well will be given a unique well designation for future reference. Monitoring wells
MW-1, MW-2, and MW-3 were completed during previous investigations at the Site. Designations
for each newly installed monitoring well nest will be sequential starting with PMW-4. Individual
wells within a nest will also be suffixed with a -U- for upper, -M- for middle, or -L- for lower
depending on which portion of the aquifer is screened. For example, the PMW-4 nest of monitoring

wells will include PMW-4U, PMW-4M, and PMW-4L.

2.2.3 Hollow Stem Auger Drilling
Monitoring wells will be installed utilizing hollow stem augers in accordance with HAT SOP No.
F2000. All wells within a nest at each location (e.g., PMW-4) will be completed in the same

borehole.
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2.2.3.1 Sample Locations and Frequencies

The proposed locations of borings/monitoring wells are presented on Plate 1. These locations are
designated PMW-4 through PMW-7. Borings PMW-5 and PMW-7 will be continuously sampled at
two-foot intervals with either a 1.25 or three-inch diameter split spoon sampler from 50 feet to the
completion of the boring. Borings PMW-4 and PMW-6 will be sampled at five-foot intervals with

either a 1.25 or three inch diameter split spoon sampler from 50 feet to the completion of the boring.

2.2.3.2 Sample Identification (Labeling) and Designation (Numbering)

Soil samples will be identified using a specified sample identification number (SIN) as follows:

NMB0O0O4 - SB1 - SS3 - L157

. . . LI I Y Employee Number
. . ecesesesses SOil Sample Number
. sseevccsscccece SOil Boring Location

0000 ccces 0000000000 Project Number

The sample identification of the soil samples will identify the station number (e.g., soil boring
location) and the soil sample number. Soil sample numbers are sequential and begin with the number

one for each boring.

2.2.3.3 Split Spoon Soil Sampling
Split barrel soil sampling is described in HAI SOP No. F3000 which is in accordance with ASTM
Method D 1586-84.

2.2.3.4 Soil Classification and Field Description Log
Samples will be classified in the field according to HAI SOP No. F1006. Samples will be chosen for
textural analyses at the discretion of the field hydrogeologist at a minimum of one sample per distinct

stratigraphic interval.
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2.2.3.5 Visual Methods to Detect NAPL in Soil and Ground Water

In areas where non-aqueous phase liquids (NAPLs) may be present, field methods that may include
ultraviolet (UV) fluorescence or hydrophobic dyes will be used to assist in detecting NAPL in soils.
At a minimum, these methods will be used during the soil sampling conducted at PMW-5. Ground-
water samples will be examined using only the hydrophobic dyes. These methods are described in

HAI SOP No. F4010.

2.2.4 Monitoring Well Construction Specifications

All monitoring wells will be constructed of two inch I.D. Schedule 40 PVC with a minimum ten-foot
screen. Each monitoring well will be installed in accordance with the procedures detailed in HAI
SOP No. F2006 with the exception that all wells within a nest will be completed in the same
borehole. All monitoring wells will be finished with a concrete well pad and a flush-mounted
protective casing. Additionally, all monitoring wells will be fitted with a locking well cap and will

be locked. Typical construction diagrams are also presented in HAI SOP No. F2006.

2.2.5 Monitoring Well Development

All newly installed monitoring wells will be properly developed at least twenty-four (24) hours prior
to sampling. The purpose of development is to mitigate the effects of well installation on ground-
water quality with respect to yield, chemical characteristics, and amount of suspended particulate
matter. Monitoring wells will be developed using a submersible pump. A minimum of three well
volumes of water will be evacuated from each monitoring well. Development will continue until the
water is visibly free of fines and temperature, pH, conductivity have stabilized. If fines are still
present or water quality parameters have not stabilized after five well volumes have been evacuated,
development procedures will be discontinued. All information pertaining to well development will

be documented on an appropriate form or in a field notebook.
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2.3  Ground Water Sampling

2.3.1 Sample Locations and Frequency

Ground-water samples for VOC and selected heavy metal analyses will be collected from all newly
installed monitoring wells and existing monitoring wells MW-1, MW-2, and MW-3. Ground-water
samples will later be collected from selected monitoring wells within the newly-installed well
clusters. Sampling for both events will proceed from the area suspected of having the lowest
concentrations of chemicals of concern to areas suspected of having the highest concentrations based

on knowledge of the Site and any available historic sampling data.

2.3.2 Sample Designation
Ground-water samples will be identified using a Sample Identification Number (SIN). An example

of a valid SIN for a ground-water sample collected from MW-4L would be as follows:

NMB004 - MwW4L - 001 - L153

. . . »++ Employee Number
. . seeeseseses First Sampling event
. sessssssssssssee Monitoring well MW-4L

®0 00000000000 0000000000 Project Number

2.3.3 Sampling Equipment and Procedures

The procedures that will be performed at each monitoring well include:

1. visual observations;

2. measurement for immiscible layers;

3. measuring the water level within the well;
5. collecting samples; and

6. analysis of field parameters.

These items are discussed below and shall be performed in the order that they are presented in this

document.
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2.3.3.1 Visual Observations
Visual observations will be documented in the field logbook or on an appropriate field data sheet.
These observations include; condition of the monitoring well, integrity of locks, condition of well

pad / protective casing, and any repairs that are necessary.

2.3.3.2 Detection of Immiscible Layers

The presence and thickness of light non-aqueous phase liquids (LNAPLs) and dense non-aqueous
phase liquids (DNAPLs) will be determined using an interface probe. LNAPLs will be detected by
carefully lowering the interface probe down into the well until the approximate static water level is
reached (i.e., water/immiscible layer interface). DNAPLs will be detected by carefully lowering the
probe to the bottom of the well. Refer to HAI SOP No. F3006 for a detailed description of the
procedures that shall be used to detect immiscible layers. The presence or absence of any NAPL
(light or dense) will be documented in the field log book or on an appropriate field data sheet. The
interface probe shall be decontaminated as described in HAI SOP No. F1000.

2.3.3.3 Water Level Measurements

A electronic water level indicator will be utilized to measure the static water level elevation in each
well. As a substitute, the interface probe may also be used to obtain water level measurements. Each
measurement shall be taken to the nearest 0.01 foot from the designated reference point on each well
(i.e., top of the well riser). The water level indicator shall be lowered until the well bottom is
encountered. When measuring the depth of the well it is may be necessary to add a correction factor
to account for the distance between the bottom of the probe and the location of the sensor for which
the tape is calibrated. For a detailed description of the procedures to be utilized to measure water
levels see HAI SOP No. F3005. The water level indicator shall be decontaminated as described in
HAI SOP No. F1000.

2.3.3.4  Well Evacuation (Purging)
Each well will be purged prior to sampling to allow representative formation water to enter the well
screen. All purging procedures shall be performed in accordance with HAI SOP No. F3007. Clean

gloves will be worn by all personnel handling the purging equipment. A clean plastic sheeting will

HULL & ASSOCIATES, INC. MAY 1998
DUBLIN, OHIO 7 NMB004.300.0077 (ADDENDUM 2)



be placed around the well in order to prevent the purging equipment from contacting the ground

surface.

A minimum of three well volumes of water will be removed from all wells prior to sampling. The
water shall be evacuated at a rate which does not cause recharge water to be excessively agitated.
After each well volume is evacuated, water quality parameters will be measured (e.g., pH,
conductivity, and temperature). After three well volumes, the measured values will be compared. If
they have stabilized to within - 10% of one another, the well is adequately purged. If the parameters
have not stabilized to within - 10% of one another, purging will continue until they are stabilized to
within -10% over two successive well volumes or until a total of five well volumes have been
removed. If a low yielding well is encountered it shall be completely evacuated and then sampled

after the well recovers enough to obtain the required volume of sample.

Monitoring wells will typically be purged by bailing with a new disposable or properly
decontaminated bailer. Alternate purging equipment (described in HAI SOP No. 3007) may also be
utilized. If re-usable purging equipment is used it will be decontaminated as described in HAI SOP
No. F1000. All purge water will be containerized for proper disposal. Materials management is

discussed in Section 2.7.

2.3.3.5 Sample Withdrawal
Ground water samples for analysis of VOCs and selected heavy metals will be collected using new
disposable bailers. Clean gloves will be worn by each individual handling the sampling equipment.

The following steps will be adhered to during sampling:

1. The integrity of the check valve for each bailer will be tested with deionized water to
assure that no fouling problems exist that may reduce the delivery capability or result in
aeration of the sample.

2. The bailer will be slowly lowered into the well to prevent degassing of the water on
impact.
3. The bailers contents will be transferred into the proper sample container in a manner

which will minimize agitation and aeration.
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4. To ensure sample quality, the sampling order shall be as follows: volatile organic
compounds, metals, and in-situ parameters (e.g., pH, specific conductance, and
temperature.).

All used sampling equipment including string, gloves, or other protective clothing will be properly
disposed of following contact with the ground water. Refer to HAI SOP No. F3008 for a more

detailed description of ground-water sampling procedures.

Water samples to be collected for geochemical characterization and microbial studies will be
collected using a submersible pump. The flow rate for the pump will be adjusted so that less than
100 ml/min. will be extracted. Clean gloves will be worn by the individual handling sampling
equipment. The pump and all discharge hose will be decontaminated consistent with HAI SOP No.

F1000 prior to initial sample collection and between sampling locations.

2.3.3.6 Field Measurements

During sampling for analysis of VOCs and selected heavy metals, measurements of pH, temperature,
and specific conductance will be obtained at each monitoring well after all sample bottles have been
filled. These measurements will be independent of purge water measurements. During collection of
samples for geochemical characterization and microbial studies, conductivity, pH, dissolved oxygen,
redox potential and temperature will be measured throughout the period of sample removal using a
flow-through cell. All monitoring equipment will be calibrated according to the manufacturers'

specifications.

234 Sample Handling and Analysis
All sample containers and required preservatives will be provided by the laboratory. Immediately
following sample collection, all samples will be immediately placed on ice in a cooler. Refer to the

QAPP (Appendix B of the Work Plan) for more specific information on sample containers.

2.3.4.1 Sample Preservation
Any applicable preservatives required to be added to the sample containers will be provided by the
laboratory. Refer to the QAPP (Appendix B of the Work Plan) for a more detailed description on the

procedures for sample preservation.
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2.3.4.2 Special Handling Considerations

Samples that will be analyzed for volatile organic compounds, dissolved constituents (methane,
ethane and ethene), iron(Il) and microbial study samples will not be transferred from one container to
another. Additionally, headspace should not be present in the sample containers for the above

analytes.

2.3.4.3 Sample Analysis

Ground-water samples will be analyzed for BTEX, PCE, TCE, 1,1,1-TCA, 1,1-DCE, trans 1,2-DCE
in accordance with U.S. EPA SW-846 methods 8010 and 8020. Additionally, ground water samples
will be analyzed for total concentrations of lead, mercury, barium, cadmium, and chromium in

accordance with the appropriate U.S. EPA SW-846 7000 series methods.

Following receipt and evaluation of analytical results from the above sampling and analysis, selected
monitoring wells will be sampled for geochemical characterization and microcosm studies. Ground
water collected from the wells will be subjected to geochemical characterization using the following
methods:

Test Methods

Temperature Field (flow-through cell)
pH Field (flow-through cell)
Conductivity Field (flow-through cell)
Redox Potential Field (flow-through cell)
Dissolved Oxygen Field (flow-through cell)
Dissolved Methane AMGI18G

Dissolved Ethane AMGI18G

Dissolved Ethene AMGI8G

Chloride 9056

Total Organic Carbon 9060

Iron (II) HACH Colorimetric
Nitrate 9056

Sulfate 9056

Alkalinity HACH Alk. Test

Aliquots of ground water collected during the above sampling activities will undergo microbial
studies. The studies will consist of Total Heterotrophic Plate Counts (Standard Methods 9215A,
9215B.2, and 9215C), 24 hour Endpoint Assays, and Gas Chromatography Fatty Acid Methyl Ester
(GC-FAME).
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24 Field Quality Control Samples

Both trip blanks and field blanks will be collected during sampling for VOCs and selected heavy
metals to verify that sample handling procedures and equipment have not effected the integrity of the
field samples. If contaminants are found in the equipment or trip blanks, the source of the
contamination will (if possible) be identified and corrective action such as modifying the procedure
and/or re-sampling will be initiated. At no time will results of quality control samples be used to

adjust field sample results.

2.4.1 Trip Blank Samples

Trip blanks will be prepared by the laboratory. The trip blank will be prepared by filling the bottles
to be used for volatile organic analyses with laboratory supplied reagent water. The trip blank will
be subject to the same handling and transportation procedures as the samples. Trip blanks will be
required at the rate of one per shipping container. Trip blanks must remain in the sample shipping
containers during sample collection and transportation. A trip blank is required for each sample

cooler containing samples to be analyzed for volatile organic compounds.

24.2 Equipment Blanks

Equipment blanks will be collected to provide a check on the cleanliness of the sampling equipment.
Equipment blanks will be collected by filling the bailer with laboratory supplied reagent water and
transferring the sample to appropriate sample containers. Equipment blanks will be analyzed for

ALL parameters that field samples are being analyzed for.

The number of equipment blanks analyzed for a class of compounds will be equal to at least ten
percent of the total samples to be analyzed for that class, with a minimum of one per day. It will be
the sampler's responsibility to collect the appropriate number of equipment blanks for the day's

sampling efforts.

2.4.3 Duplicate Samples
Field duplicates will be required at the rate of one per every ten investigative samples collected with

a minimum of one per day. It will be the sampler's responsibility to collect the appropriate number
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of duplicate samples. A duplicate sample is collected by repeating the sampling procedure after an

initial sample has been collected from a monitoring point.

2.5 Chain-of-Custody

The chain-of-custody will trace possession and handling of individual samples from the time of field

collection through laboratory analysis. The chain-of-custody program will include: sample labels,

sample seals, and the chain-of-custody record.

Sample Labels

All sample labels will contain the following information:

sample 1.D. number;
name of collector;
date and time of collection;

place of collection; and

“wok W=

required analyses.

Sample Seal
A seal will be placed on the sample container or on the shipping container to ensure that samples

have not been disturbed during transportation.

Chain-of-Custody Record
The chain-of-custody record will be maintained to trace sample possession and time of collection for

samples submitted to fixed laboratories. The chain-of-custody will accompany each sample and

record the:
1. sample number;
2. signature of collectors;
3. date and time of collection;
4. sample type;
HULL & ASSOCIATES, INC. MAY 1998
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5. number of containers;

6. analytical parameters requested,;
7. signature of relinquishee and dates of possession by each party; and
8. preservatives.

2.6 Decontamination of Equipment

All non-disposable sampling equipment shall be decontaminated prior to initially being used and
after each subsequent use in accordance with HAI SOP No.F1000 (Appendix A). All
decontamination rinse water shall be collected and containerized for disposal in accordance with

Section 2.7.

2.7 Management of Investigation-Derived Materials

Auger cuttings from the drilling operations will be collected and stockpiled separately on-site based
on field screening results. If soils do not contain VOCs above background concentrations, as
determined by headspace readings with a PID, the soils will be stockpiled on-site and secured under
polyethylene sheeting. If the soils contain VOCs above background concentrations, the soils will be
stored on-site in NYS DOT-approved 55-gallon steel drums and labeled in accordance with the
FSAP. Each drum will have the date generated and soil boring location clearly written on both the

lid and side with a permanent marker or paint pen.

Waste water generated during decontamination activities, drilling operations, well development, or
sampling will be collected and stored on-site in NYS DOT-approved 55-gallon steel drums. Each
drum will have the date generated, contents, and origin of contents clearly written on both the lid and

side with a permanent marker or paint pen

All containerized materials will be transported to and staged in a designated area with limited access
on-site. The containerized materials will then be characterized for disposal. Waste characterization
will be based on the analytical results of the ground water investigation and the requirements of the
disposal facility. All wastes will be properly disposed of based on the results of the waste
characterization.
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3.0 REFERENCES

A variety of technical documents, administrative documents, and publications were referred to during
the preparation of this document. Some of the references consulted are presented below. Referenced
documents and publications may or may not have been reviewed in their entirety. The guidelines and
procedures presented in the documents and publications referenced may not have been strictly

adhered to unless otherwise stated.

"RCRA Ground-Water Monitoring and Technical Enforcement Guidance Document," EPA, 1986.
"Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans,” EPA, 1983.
"A Compendium of Superfund Field Operations Methods," EPA, 1987.

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," USEPA, SW-846, 3rd
Edition, September 1986.

"Methods for Chemical Analysis of Water and Wastes," EPA 600/4-79-020/March 1983.

"Methods for the Determination of Organic Compounds in Drinking Water," EPA/600/4-88/039,
December 1988; modified for U.S. EPA Region L.
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Field Sampling and Analysis Plan

APPENDIX A

Hull & Associates, Inc.
Standard Operating Procedures
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List of Standard Operating Procedures

F1000 - Decontamination of Field Equipment

F1006 - Field Soil Classification/Description

F2000 - Overburden/Glacial Drilling - Utilizing Hollow Stem Augers
F2006 - Monitoring Well Installation - Overburden Wells

F2012 - Procedure for Proper Containment/Storage of Used Drilling Fluids, Decon Fluids, and
Purged Ground Water

F2013 - Procedure for Proper Containment/Storage of Soil Produced from Drilling Operations
(Auger Cuttings) & Soil Excavations

F3000 - Subsurface Soil Sampling Utilizing a Split Spoon Sampler
F3005 - Ground-water Level Measurement

F3006 - Immiscible Layer Detection and Measurement

F3007 - Monitoring Well Purging

F3008 - Ground-water Sample Collection

F4010 - Visual Detection of Non-Aqueous Phase Liquids (NAPL) in Soils and Ground Water
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1.0

2.0

3.0

HULL & ASSOCIATES, INC.
STANDARD OPERATING PROCEDURE

SOP No. F1000
DECONTAMINATION OF FIELD EQUIPMENT

Purpose

This section documents the procedures that will be followed when decontaminating field
equipment. The equipment may include split spoon soil samplers, bailers, trowels,
shovels, hand augers, drilling rigs, soil vapor sampling equipment, or any other type of
reusable equipment used during field investigations.

When appropriate, decontamination will be performed as a quality assurance measure and
safety precaution. Proper decontamination will be performed to minimize cross
contamination between sampling locations or sampling intervals and transporting potentially
contaminated materials off-site.

Decontamination of the drilling rigs, if appropriate, will be conducted in a designated
decontamination area. Most smaller equipment (e.g., submersible pumps, etc.) can be
decontaminated at the sampling location or between collection points. All decontamination
materials that cannot be recycled will be properly packaged and disposed of based upon the
nature of contamination.

Equipment and Materiais

- High-pressure steam cleaner

- Cleaning fluids: non-phosphatic soap and/or detergents, potable water,
distilled/deionized water, hydrochloric/nitric acid, isopropanol, acetone, methanol,
and/or hexane

- Shovels and brushes

- Paper towels

- Disposable gloves

- Waste storage containers: plastic bags, drums, boxes

- Cleaning containers: plastic buckets, etc.

- Plastic sheeting

- Personal protective equipment

General

A. All decontamination will be performed under the assumption that the equipment is
contaminated.

B. An adequate supply of all decontamination equipment and materials will be available
on site.
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4.0 Procedures

The following sections present the decontamination procedures that will be followed during
the performance of all field tasks. If different or more extensive procedures are required,
they will be pre-approved by the Project Manager and Quality Assurance Officer.

4.1 Drilling Rig and Associated Equipment

A.

D.

All equipment associated with the selected drilling method coming in contact
with potential contamination, both as part of subsurface equipment advancement
and due to aboveground contact with drilling fluids, extracted soils, drill rig
lubricants and fuels, etc., will be decontaminated prior to use of this equipment
for soil boring advancement. At the discretion of the Project Manager, the
entire drilling rig may be decontaminated due to foreign substances adhering two
the rig as a result of operations, transplant from off-site, or travel between soil
boring locations.

A high-pressure steam cleaner should be used to remove foreign material from
inside and outside of drilling equipment that will not come into contact with test
samples. Decontamination of sampling equipment (e.g., split-spoon samplers)
is described in section 4.2.

All liquid and solid material produced from this operation will be collected and
properly contained.

The date, time, and decontamination procedure used will be recorded on the
boring log or daily field report or in a field notebook.

4.2 Split Spoon Barrel Sampler

To ensure that the potential for cross contamination is minimized during subsurface
investigations, the split spoon sampler will be decontaminated between sampling
intervals. ~

A.

HULL & ASSOCIATES, INC.
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After collecting the split spoon sample, the sampler will be disassembled and
decontaminated by first physically removing any adhering soil material from the

sampler.

The sampler will be placed in a bucket containing a non-phosphatic soap solution
(e.g., Liquinox) and scrubbed until visibly clean.

The sampler will then be thoroughly rinsed with potable water until all soap
solution is removed.
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D. The sampler will be reassembled.

4.3 Submersible Pump

This procedure will be employed to decontaminate the submersible pumps that are used
_ in well purging and/or development operations.

A.  After removing the pump from the well, all exterior surfaces (the housing and
hose) will be wiped with clean paper towels and placed on clean plastic. If any
extraneous material is present on the outside of the pump or hose, it will be
removed using a stiff brush.

B. The pump will then be placed in a suitably sized container of non-phosphatic
soap solution (e.g., Liquinox) and potable water. If possible, the pump will be
turned on to circulate the solution through the pump.

C. If sampling for metals, local sampling protocol may require that the pump will
be placed in a bucket containing ten percent hydrochloric or nitric acid and, if
possible, turned on to circulate the acid through the pump. If sampling for
organics, local sampling protocol may also require placing the pump in solvent
pesticide grade isopropanol, acetone, methanol, and/or hexane alone, or if
required, in some combination, and turned on to circulate the solution through
the pump. The compatibility of any corrosive materials with the internal or
external parts of the pump must be verified prior to their use. In addition,
the use of flammable materials for decontamination is prohibited uniess the
pump is certified to be intrinsically safe.

D. Following each cleaning sequence described in B and C above, the pump will
then be placed in a suitably sized container of clean potable or distilled water
and then thoroughly rinsed. The pump will be turned on until the internal
portion of the pump and tubing is tree of cleaning solution; otherwise, the pump
will be hand-circulated around the container and clean water will be cascaded
into the pump. The outside of the pump housing will also be thoroughly rinsed
with potable or distilled water. The last rinse applied to the pump system will
always be distilled water.

E. The pump and hosing will be properly stored to ensure that the system remains
clean during transportation to other well heads. The pump and hosing will not
be allowed to come in contact with the ground at any time during handling and
transportation. If this occurs, the pump and tubing will be recleaned.

F.  All liquids and waste materials produced during this operation will be properly

stored and disposed as determined by the Project Manager.
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4.4 Bailers

This section documents the procedures that will be followed during the decontamina-
tion of re-useable bailers employed during purging or sampling operations.

A.

After removing a dedicated bailer from the well, or a non-dedicated bailer from
its transport packaging, it will be wiped with clean paper towels and placed on
clean plastic.

The bailer will be scrubbed with non-phosphatic soap solution inside and out.
The inside of the bailer will be scrubbed with a cylinder brush to ensure that
interior walls are thoroughly cleaned.

If sampling for metals, local sampling protocol may require that the bailer is
rinsed with ten percent hydrochloric or nitric acid. If sampling for organic,
local sampling protocol may also require that the bailer be rinsed with solvent-
grade isopropanol, acetone, methanol, and/or hexane alone, or if required, in
some combination.

Following completion of each cleaning sequence described above in B and C,
the bailer will be rinsed with potable (as approved by the Project Manager) or
distilled water until it is free of the soap solution.

The bailer will then be wiped dry using paper towels.

The bailer will be properly stored and the bailer cord properly disposed of to
prevent contamination from occurring between sampling locations. To properly
store the bailer, the entire bailer will be placed in its dedicated PVC storage
tube or wrapped in inert material (e.g., Saran wrap, aluminum foil, etc.).

All paper towels and plastic sheeting used during decontamination procedures
will be placed in a trash bag and properly disposed. Liquids used for
decontamination of the bailers will be collected, properly stored, and disposed
of as directed by the Project Manager.

5 Soil Gas Samplin uipment

This section documents the procedures that will be adhered to during the decontamina-
tion of soil gas survey equipment between sampling locations.

A.

HULL & ASSOCIATES, INC.
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Any extraneous soil material on the sampling rods will be removed prior to
washing the rods.
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B.  The collection rods, nipples, and shield point adapter will be placed in a suitably
sized container and thoroughly scrubbed with a brush and non-phosphatic soap
(e.g., Liquinox) solution.

C.  The parts will be completely rinsed with distilled water until all residue of the
soap solution is removed.

D.  The collection rods will be wiped dry with paper towels and properly stored to
prevent contamination between sampling locations.

4.6 Sampling Spoons, Trowels, or Scoops

A.  All buckets, brushes, spoons, spades or trowels will be cleaned with a non-
phosphate detergent (e.g., Liquinox) solution and rinsed well with distilled water

prior to sample collection.

B. Two decontamination buckets will be prepared with an adequate amount of
cleaning solution and one decontamination brush will be dedicated to each

bucket.
C.  Vinyl, latex, or nitrile gloves will be worn.

D. A two-stage decontamination process will be used. The grossly soiled sampling
device will first be cleaned in the first bucket, rinsed with distilled water, then
cleaned again in the second bucket and finally rinsed thoroughly with distilled
water. The first bucket will be dedicated for removing the gross soil, sludge,
or sediment.

E.  When the cleaning solution in the first bucket becomes dirty, the solution shall
be properly discarded and the second bucket will replace the first. A new
cleaning solution will be prepared in the original first bucket and it wiii now
become the second bucket.

4.7 Monitoring Well/Piezometer/Ground-Water Extraction Well/S¢il Vapor
Probe/Vacuum Extraction Well Casing and Screen Pre-Installation Decontamina-

tion Procedures

This section documents the procedures that will be adhered to during the pre-
installation decontamination of a monitoring well, piezometer, ground-water extraction
well, soil vapor probe, and vacuum extraction well casings and screens and bottom
caps. The following procedures apply to both PVC and Type 304 stainless steel casing
and screen materials.
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A.  All personnel handling the well materials will be wearing clean vinyl, nitrile or
latex protective gloves.

B.  When the well casing and screen is removed from the packaging, the well

materials will be placed on clean saw horses or an equivalent support device.
The well materials shall be washed with a clean stiff brush and a non-phosphatic

soap solution (e.g., Liquinox).
C.  After the well materials are washed, they will be rinsed with potable water.

D. A high pressure steam cleaner may then be used to thoroughly remove any
remaining soap or soiled areas.

E. The final step will be to rinse the well materials with distilled water. The well
materials shall remain on the saw horses until well construction commences.

4.8 Interface Probe and Water Level Indicator

The entire length of the probe and tape that was inserted into the well will be
decontaminated by washing with a non-phosphate detergent (e.g., Liquinox) and then
rinsing with distilled water.

5.0 Documentation

The procedure(s) employed, date(s), and time(s) will be recorded on the appropriate
documentation (e.g., daily field reports, field notebooks, boring logs, etc.). Any deviation
from these procedures must be noted. Deviations must be approved by the Project
Manager and Quality Assurance Officer.

6.0 Special Notes
None
7.0 Applicable Standards and References

None
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1.0

2.0

3.0

4.0

5.0

6.0

HULL & ASSOCIATES, INC.
STANDARD OPERATING PROCEDURE

SOP No. F1006
FIELD SOIL CLASSIFICATION/DESCRIPTION

Purpose

This section documents the procedures to visually classify soils in the field. All descriptions
shall follow ASTM D653 and D2488. As a field guide, the attached table summarizes the

parameters to properly classify a soil sample.
Equipment and Materials
- Pocket penetrometer

- Visual soil classification reference (e.g., attached table)
- Dropper bottle with diluted HCI

Procedures
In general, soil descriptions shall be written in the following format:

- density or consistency classification/color/second major constituent (adjective)/major
constituent (principle noun)/minor constituents/moisture content/other characteristics

For example: hard brown silty clay with a trace of sand and gravel, moist, fractured.

Moisture contents may be written as: saturated, wet, very moist, moist, slightly moist, and
dry.

Damp may be substituted for moist.

Other characteristics that should be mentioned are: fractures, fracture fillings, laminations,
varves, organic content, oxidation, mineral fillings, sorting, and any evidence of potential
contamination.

See attached Table.

Documentation

A sample identification will be documented on the soil boring logs.
Special Notes

None

Applicable Standards and References

None
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HULL & ASSOCIATES, INC.
PROCEDURES FOR VISUAL SOIL CLASSIFICATION

TERMINOLOGY

Unless otherwise noted, all terms utilized herein refer to the Standard Definitions presented in ASTM D 653 and D 2488.

PARTICLE SIZES
Boulders - Greater than 12 inches (305mm)
Cobbles - 3 inches (76.2mm) to 12 inches (305mm)
Gravel: Coarse - 3/4 inches (19.05mm) to 3 inches (76.2mm)
Fine - No. 4 - 3/16 inches (4.75mm) to 3/4 inches (19.05mm)
Sand: Coarse - No. 10 (2.00mm) to No. 4 (4.75mm)
Medium - No. 40 (0.425mm) to No. 10 (2.00mm)
Fine - No. 200 (0.074mm) to No. 40 (0.425mm)
Silt - 0.005mmto 0.074mm
Clay - Less thar 0.005mum
COMESIONLESS SOILS
Density Relative Approximate
Classification Classification Density % Range of (N)
The major soil constituent is the principle Very Loose 0-15 0-4
noun, i.e. sand, silt, gravel. The second
major soil constituent and other minor Loose 16-35 5-10
constituenis are reported as follows:
Medium Dense 36-65 11-30
Second Major Constituent Minor Constituents
(percent hy weight) (percent by weight) Dense 66-85 31-50
Trace - 1t012% Trace - 1wi12% Very Dense 86-100 Over 50
Adjective - 12t035% Litle - 120023% Relative Density of Cohesionless Soils is based upon an
(clayey, silty, etc.) evaluation of the Standard Penetration Resistance (N),
modified as required for depth effects, sampling effects,
And - Over 35% Some - 2Bw33% etc.
COHESIVE SOILS

If clay contcat is sufficient so that clay dominates soil properties, clay becomes the principal noun with the other major soil constituentas modifier; i.c., silty clay. Other minor soil constituents
may be included in accordance with the classification breakdown for cohesionlesa soils; i.c., silty clay, trace of sand, little gravel.

Unconfined Compressive Approximate
Consistency Strength (psh Range of (N)
Very Soft Below 500 0-2
Soft 500 - 1000 3-4
Medium Stiff 1000 - 2000 5-8
Suff 2000 - 4000 0.15
Very Stiff 4000 - 8000 16 - 30
Hard 8000 - 16000 31- 50
Very Hard Over 16000 Over 50

Consistency of cohesive soils is based upon an evaluation of the observed resistance to deformation under load and not upon the Standard Penetration Resistance (N).

SAMPLE DESIGNATIONS

AS - Auger Sample - Directly from auger flight.

BS - Miscellancous Samples - Bottle or Bag.

S - Split Spoon Sample - ASTM D 1586-67.

LS - Liner Sample S with liner insert 3 inches in length.

ST - Shelby Tube Sample - 3 inch diameter unless otherwise noted.
PS - Piston Sample - 3 inch di unless otherwise noted.

RC - Rock Core - NX core unless otherwise noted.

STANDARD PENETRATION TEST (ASTM D1586): A 2.0" outside-di , 1-3/8" inside-diameter split barrel sampler is driven into undisturbed soil by means of a 140-pound weight
falling freely through & vertical distance of 30 inches. The sampler is normally driven three ive 6-inch incr ta. The d and third blows are added to determine the Standard

Penetration Resistance (N).

HULL & ASSOCIATES, INC. STD * 8/95
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SOP No. F2000

OVERBURDEN/GLACIAL DRILLING - UTILIZING HOLLOW STEM AUGERS

Purpose

This section documents the procedures to advance hollow stem augers in the overbur-
den/glacial material to collect geotechnical and hydrogeologic data and install ground-water
monitoring wells.

Equipment and Materials

The driller shall be capable of providing power-driven sectional hollow stem auger flights
with a minimum inside diameter of four inches. In addition, the following equipment will
be on-site and provided by the drilling contractor:

- Drill rods, minimum size equivalent to the "A" rod, with an O.D. of 1 5/8 inch and
an I.D. of 1 1/8 inch

- Hollow stem augers with a minimum of four-inch 1.D.

- Hollow stem auger plug

- Drive hammer (1) 300 pound and (1) 140 pound + 5 pounds

- Eighteen and twenty-four inch split-spoon barrel samplers

- Tri-cone roller and diamond core bit

- Water tank and pump

- Steam cleaner

Procedures

The boring will be advanced by rotating the hollow stem augers to the desired depth to
collect a sample or install a well. For sample collection, the augers will be advanced to a
particular depth and samples collected from the material ahead of the augers. The hole will
then be advanced to the maximum penetration point of the sampler with the hollow stem plug
in place. During the drilling operations for installating the monitoring weils, the borehole
will be drilled using a hollow stem plug or auger plug. This will prevent drilling material
from entering the augers.

To advance further into the borehole, additional flights of augers will be added one at a time
to meet the required depth. If an obstruction is encountered, the driller must attempt to
penetrate the obstruction using the tri-cone roller bit, coring device, or other acceptable
equipment. If attempts to penetrate the obstruction are unsuccessful, the boring will be
abandoned in accordance with HAI SOP No. F2002, and relocated upgradient of the
decommissioned boring. It should be noted that the spoil material and unused soil samples
produced from the drilling operation will be properly stored in DOT approved open-top steel
drums or covered with visqueen in accordance with HAI SOP No. F2013.

STD * 8/95
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HULL & ASSOCIATES, INC.
STANDARD OPERATING PROCEDURE

Hollow stem augering will be employed without the use of drilling fluids unless approval is
given by the Project Manager. When water is used in the drilling operations, it will not be
recirculated back into boring unless approval is given by the Project Manager. Water
produced from this operation will be properly contained in accordance with SOP No. F2012.

Upon completion and if a monitoring well is not installed, each boring will be abandoned in
accordance with HAI SOP Na. F2002.

Documentation

The details of the boring operations will be recorded on the HAI boring logs which will
contain all pertinent data. Any deviations from this SOP and the reason for the deviation

shall be documented.

Special Notes
Hollow stem augering is often the simplest technique for performing soil investigations and
sampling. However, certain physical site characteristics often preclude the use of this

technique. These characteristics may include: depth to ground water, soil characteristics
(e.g., heaving sands) and the equipment used.

Applicable Standards and References

None
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SOP No. F2006

MONITORING WELL INSTALLATION - OVERBURDEN WELLS

Purpose

Monitoring wells in the glacial/overburden material will be installed at a specific depth to
provide access for the collection of representative ground-water samples, to determine
ground-water elevations, and to provide observation points for aquifer testing. These wells
will be constructed of inert materials to eliminate the effect of construction material on the

ground-water quality.

Equipment and Materials

Two or four-inch diameter, Type 304 stainless steel or Schedule 40 PVC riser pipe,
flush-threaded joints with O-ring’

Two or four-inch diameter, 0.01-inch continuously slotted Type 304 stainless steel
or Schedule 40 PVC well screen?, flush-threaded joints with O-ring

Type 304 stainless steel or PVC bottom cap

Sodium-bentonite clay pellets or chips

Clean filter sand®

Sodium-bentonite or cement-bentonite slurry

Locking water-tight cap

Steel aboveground locking protector, six-inch diameter (minimum), and a five foot
length

Eight-inch diameter (minimum) flush-mount protective bolted manhole

Concrete

Pipe Cutter

Procedures

A.

Generally, once the specified depth has been reached, approximately one foot of clean
filter sand will be piaced into the borehole by pouring the sand and simuitaneously
withdrawing the augers or casing. The thickness of the sand pack will be measured
and recorded.

formation.

HULL & ASSOCIATES, INC.
STANDARD OPERATING PROCEDURE

'Well construction materials, PVC or Type 304 stainless steel, will be selected by the
Project Manager.

>The actual-opening size for the continuously slotted screen will be determined in the field
by the Project Manager and will be dependant on the grain-size distribution of the screened

3The size of clean filter sand used for the filter pack will be determined by the size of the
slot openings and the formation.

STD * 8/95
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B. After the sand cushion is in place, the well column will be assembled and installed.
Prior to assembly, all well casing and screen will be properly decontaminated as per
HAI SOP No. F1000, if appropriate. As an added protection, Teflon tape may be
wrapped around the joint threads during assembly. No glue, solvent, or lubricating
compound shall be used to make up the connection. The well column will be
constructed through the augers or drilling casing and carefully lowered to ensure it
is properly centered. Once construction of the well column is completed, the top will
be fitted with a locking water tight cap to prevent the introduction of foreign
materials during later well construction procedures. All construction information will
be recorded.

C. After the well column is placed, a filter sand pack will be carefully placed around the
well screen for the purpose of reducing the introduction of fines during purging and
sampling procedures. The sand will be poured through the augers or casings which
are periodically withdrawn to allow the sand to settle. The filter pack will generally
extend two feet above the top of the screen. The grain size chosen for the filter sand
will be consistent with the slot size of the screen. The depth to and thickness of the
sand pack will be measured and recorded.

D. After the sand pack is firmly placed, approximately two feet of sodium-bentonite
pellets or chips will be placed above the sand pack. This material will be added
slowly to prevent bridging inside the augers. Approximately two to five gallons of
potable water will be added to the pellets or chips for hydration and then they will
be firmly tamped to ensure that an adequate seal is achieved. All construction data
will be recorded.

E. A clean tremie pipe will then be placed inside the augers or casing for the placement
of a thick, smooth bentonite or cement-bentonite slurry (cement-bentonite slurry will
only be used with approval of the Project Manager). The slurry will be pumped
under pressure until the augers or casing are full. The augers or casing will then be
withdrawn and additional slurry will be added as needed. The slurry will fill the
annular space between the well column and borehole to approximately three feet
below ground surface. The slurry will be allowed to settle and stabilize for
approximately 18 to 24 hours at which time the hole is re-inspected for subsidence.
If additional slurry is needed, it will be added. The amount of sodium-bentonite
slurry, the mixture ratios of the slurry, the thickness of the slurry and any significant
subsidence in the slurry level will be recorded.

F. Prior to installing the protective casing, the well casing will be cut level with a pipe
cutter. The finished height of the well will depend on the type of protective device
to be used (e.g., flush-mount or aboveground protective casing).

G. After the bentonite slurry has reached a static level, a protective casing or flush-
mount manhole will be installed in concrete (if field construction conditions permit,
the concrete will extend to a depth of approximately three feet). The concrete will

HULL & ASSOCIATES, INC. STD * 8/95
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5.0

extend approximately one foot from the edge of the casing. This concrete pad will
be constructed so the surface slopes away from the casing enhancing surface water
run-off from the wellhead. As an added precaution, the annular space between the
well column and protective casing can be filled with a granular material and a small
hole drilled near the base of protective pipe to discharge any water that may enter the
protective casing.

H. If the well will be completed in a traffic area, a flush-mount protective casing will
be utilized. Like the aboveground protective casing, it will be installed in concrete
(if field construction conditions permit, the concrete will extend to a depth of
approximately three feet) and finished with a slope that drains surface water away
from the well.

L If required, the final step will be to paint the protective casing using a highly visible
and durable paint and to permanently attach a well designation marker.

Documentation

Well installation data will be recorded on the soil boring log or appropriate form. Installation
details will include the total depth of the boring, the depth to the top and bottom of the well
screen, the type of sand pack, the depth to top and bottom of the sand pack, the type of
grout, the depth to top and bottom of the bentonite seal, the top and bottom of the bentonite
slurry, the mixture ratios for the bentonite slurry, the depth to the bottom of the concrete,
and any problems occurring during the installation of the well.

Special Notes

Water will not be added to the borehole during drilling activities unless it is approved by the
Project Manager. The attached Figures F2007-1 and F2007-2 are examples of well
installation construction.

HULL & ASSOCIATES, INC. STD * 8/95
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6.0  Applicable Standards and References

ASTM D5092 Practice for Design and Installation of Ground Water Monitoring Wells in
Agquifers.
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SOP No. F2012

PROCEDURE FOR PROPER CONTAINMENT/STORAGE OF USED DRILLING

FLUIDS, DECON FLUIDS, AND PURGED GROUND WATER

Purpose

This section documents the procedures to properly contain or store drilling fluids that will
be recirculated from a borehole, fluids extracted from a monitoring well, and decontamina-

tion fluids.

Equipment and Materials

Five-gallon buckets

Thirty-gallon trash can

Portable water tank (of appropriate size)

Dot approved, closed-top, 55-gallon steel drum, Type 17E
Paint pen or permanent marker (indelible)

Procedures

A,

Monitoring Wells/Extraction Wells Purge Water -All ground water that is extracted

from a monitoring well/extraction well and not utilized for laboratory analysis must
be temporarily stored in a DOT-approved fifty-five galion stecl drum with a closed
top. The drum will be marked with the date of generation, the identification of the
well the water was purged from, and the words "Purge Water". Purge water shall
never be disposed of on the ground, into a sewer, or into a nearby stream unless
permits are obtained. Water may only be discharged to a sewer or stream if
permission has been granted from the appropriate agency.

Drilling Fluids - All water that is introduced to a boring by the drill rig to aid in the
drilling procedure will not be recirculated back through the boring unless approval
is given by the Project Manager. If water must be coliected for disposai, the fiuids
shall be directed from the augers into a portable storage tank or tub via an overflow
adaptor. The contents of the portable tank will then be disposed of as directed by the
Project Manager.

Aquifer Test Purge Water - Water that is removed from the aquifer during a long
duration or step-drawdown aquifer test will be disposed of as directed by the Project

Manager.

Water that is extracted from a monitoring well to determine in-situ aquifer
characteristics will be stored in a portable container near the test well and then
disposed of as directed by the Project Manager. The portable container will be
marked with the date of generation and the identification of the test well that water
was extracted from.
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D. Decontamination Fluids - Any fluids generated from decontamination procedures will
be stored in DOT-approved fifty-five gallon steel drums with a closed top. The date
of generation and the words "Decon Fluids" will be clearly marked on the drum.

4.0 Documentation

The volume of water extracted from a well from developing or purging activities will be
recorded on the Ground-Water Data Sheet and in the field notebook.

The volume of ground water that is extracted from a monitoring well/extraction well will be
recorded on the Aquifer Test Data Sheet and in the field notebook.

The volume of water collected from a boring during drilling procedures will be recorded on

the Soil Boring Log. The volume of decon fluids shall be recorded in a field notebook, soil
boring log, or Ground-Water Data Sheet.

5.0  Special Notes
None
6.0  Applicable Standards and References

None

STD * 8/95
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SOP No. F2013

PROCEDURE FOR PROPER CONTAINMENT/STORAGE OF SOIL PRODUCED FROM
DRILLING OPERATIONS (AUGER CUTTINGS) AND SOIL EXCAVATIONS

1.0

2.0

3.0

4.0

HULL & ASSOCIATES, INC.

Purpose

This section documents the procedures to be followed to properly contain auger cuttings or
soils excavated in areas of known or suspected contamination.

Equipment and Materials

Shovel

DOT-approved 55-gallon steel drums with locking open-top lids, Type 17H
Visqueen

Straw bales

Stakes or concrete blocks

Paint pen or permanent marker (indelible)

General

A. Auger cuttings - All soil produced from drilling operations (auger cuttings) that is not
saved for physical or chemical analysis will be containerized on-site in DOT
approved 55-gallon drums or stockpiled on and covered with visqueen in accordance
with the procedures described in Section 4.0.

B. Excavated Soils - All soil excavated from areas of known or suspected contamination
will be stockpiled on and covered with visqueen in accordance with the procedures
described in Section 4.0.

Procedures

A. Drum_Storage - Drums used to containerize auger cuttings wiii be ciean DOT-

approved 55-gallon steel drums with locking open-top lids.

Auger cuttings will be placed in drums as soon as possible to avoid contaminating the
ground surface near the boring. Each drum shall be clearly labeled to identify the
date of generation and the boring it was generated from. If multiple drums are
needed for a particular boring, they will be consecutively numbered as they are
generated. An example of proper drum labeling is as follows:

8/6/94

SB5-001
(Soil Boring 5 - Drum No. 001)

STD * 8/95
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Drums may also be labeled with a self-adhesive label which may include the
following information:

Generator’s Name and Address
Site Number
Date
Soil Boring Number(s)

Soil from different soil boring locations will not be mixed unless otherwise directed
by the Project Manager. After the drums of soil are properly labeled and secured
with a tight fitting lid, drums will be moved to a drum staging area. The location of
the drum staging area will be coordinated with the site owner/operator. The location
selected should be away from traffic patterns, but accessible for future pick-up.

Stockpiling - Excavated soils will be stockpiled in accordance with Figure F2013-1.
Mixing auger cuttings from different locations will be verified with the Project
Manager and the location of the stockpile will be coordinated with the site
owner/operator. Prior to selecting a location, the volume of soil to be stockpiled will
be estimated to determine the space requirements for stockpiling. The location
selected should be away from traffic patterns, but accessible for future pick-up. It
may be appropriate to form separate stockpiles for soils generated from different
sources.

Soil Disposal - Prior to beginning the project, if possible, the Project Manager will
determine the soil disposal alternatives. If required, the sampling procedure and list
of parameters for analysis will be in accordance with the selected disposal facility’s
requirements.

5.0 Documentation

A,

HULL & ASSOCIATES, INC.
STANDARD OPERATING PROCEDURE

If auger cuttings are placed in drums, the following information will be included on
the soil boring log, field notebook, or in the daily field report:

- the number of drums generated
labeling procedures
- the type of drums used

If auger cuttings or excavated soils are stockpiled, this will be noted on the soil
boring log, field notebook, or the daily field report. The estimated volume of soil
produced from each source should also be noted.

Photographs will be taken of the drum staging area or the soil stockpile to document
that proper handling procedures were followed.

STD * 8/95
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D. Chain-of-custody records will be completed for composite soil samples sent to the
laboratory for analysis.

6.0  Special Notes
None
7.0  Applicable Standards and References

None
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SOP No. F3000

SUBSURFACE SOIL SAMPLING UTILIZING A SPLIT SPOON SAMPLER

Purpose

Subsurface soil samples will be collected at discrete intervals to determine the physical and
textural characteristics of the overburden/glacial material. Additionally, selected soil samples
may be used to evaluate levels of contamination at various depths and aerial extent depending
on the objectives of the project.

Equipment and Materials

Analytical method-specified sample jars, if required

One pint mason jars and/or ZipLoc bag

18 or 24-inch split-spoon sampling barrel with an appropriate drill rod assembly
Drill rig with 140-pound drive weight system that allows for a 30-inch free fall
Stainless steel laboratory spoon or spatula

Clean disposable wipes
Drill rig capable of utilizing a hollow stem auger system or drive and wash system

Procedures

A.

After the borehole has been advanced to the desired sampling depth with the auger
system or casing system, the split-spoon sampler will be assembled and lowered

carefully into the bottom of the hole.

With the 18-inch or 24-inch split spoon set securely at the bottom of the augers or
casing, the drill rod will be marked at consecutive six-inch intervals for the purpose
of recording the number of blows to drive the sampler six inches. The length of
sampler will depend on subsurface conditions (e.g., compactness, etc.) and will be
subject to the approval of the Project Manager. If the sampler does not reach the
base of the augers or casing, the sampler will be withdrawn and the borehole will be
cleaned out to ensure that the sampler collects a representative sample of the
overburden/glacial material for the particular sampling interval.

The split spoon sampling barrel, independent of the length of the sampler, will be
driven by a free-falling drop hammer weighing 140 pounds and falling thirty inches
(ASTM D 1586-84). The sampler will be driven using Standard A drilling rods or
equivalent connected between the sampler and the driving weight. The number of
blows to drive the sampler for each six-inch interval will be recorded. The sampler
will be driven at least the length of sampler (e.g., 24 inches), unless sampler refusal
occurs or the blow count exceeds 100 per six-inch drive. If greater than 100 blows
per six-inch drive occurs, then the driving will stop and the sampler retrieved. Prior
to removal, the sampler may have to be rotated clockwise to free the sampler from
dense soils. Upon removal, the amount of bumping or banging on the drill rods will

STD * 8/95
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be minimized to reduce disturbance to the sample and the possibility of losing a sandy
sample.

D. If conditions necessitate, the drilling fluids (e.g., potable water, etc.) will be added
to mitigate the problem of "heaving" sand. If this problem occurs, the augers or
casing will be kept full during sampling and sampling recovery. This procedure will
only be followed under the approval of the Project Manager. In cases where samples
are collected for chemical analyses, no drilling fluid will be added to the borehole.
This procedure must be followed to protect the chemical integrity of the soil sample.

E. The sampler will be retrieved and immediately opened to measure the length of
recovery. Recovery will then be recorded on the soil boring log. Any loose material
at the top of the sampler will not be included in the measurement of recovery and
will be discarded (this is usually material that has fallen into the borehole). The
samples will immediately be visually described utilizing the parameters described in
HAI SOP No. F1006. All pertinent data will be recorded on the soil boring log
corresponding to the particular soil boring.

F. If the sample recovery is insufficient, the sampler will be reassembled and placed
back into the borehole. The sampling procedure will then be repeated.

G. If headspace analysis is required, the sample will be placed into a clean one-half or
one-pint sample jar after it has been visually described in accordance with HAI SOP
No. 1006. Headspace analysis will be performed on soil samples in accordance with

HAI SOP No. F4008.

H. The collected soil samples will be placed in a properly labeled sample jar. The
labeling will include, but is not limited to, the date of collection, project number,

boring designation, sample number, and sampling interval.

L After each sampling interval, the split spoon barrel sampler will be decontaminated
in accordance with HAI SOP No. F1000.

4.0 Documentation

All sampling information will be recorded on a properly labeled soil boring log. Any
additional comments or problems incurred during the sampling event will also be recorded.

5.0  Special Notes
None
6.0  Applicable Standards and References

None
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SOP No. F3005
GROUND-WATER LEVEL MEASUREMENT

1.0  Purpose

This section contains the procedures for collecting ground-water level data.

2.0 Equipment and Materials

A water level indicator with a tape graduated to 0.01 feet (e.g., Sample Pro 6000,
Solinst, etc.).

3.0 Procedures

A.

D.

The interface probe or water level indicator will be decontaminated according to SOP
No. F1000 prior to water level measurements. The probe will also be thoroughly
decontaminated between each well. Decontamination shall include appropriate
cleaning of the tape length lowered into the well, as well as the end probe.

The probe will be slowly and carefully lowered into the well column until the water
level is encountered. A clear, audible sound will be indicated when the water level
is reached. The tape will be slowly raised and lowered a number of times to find the
exact measurement, to within 0.01 feet. The measurement will be recorded on the
Ground-Water Data Sheet.

Measurements will be taken from the black survey mark indicated on the top of the
well casing. If a mark is not already indicated, then the north side of the casing
should be used as the measurement point. The measuring point, if not already
marked, should be indicated with a black paint pencil. The measuring point will be
recorded on the Ground-Water Data Sheet.

The probe or tape should not come in contact with the ground prior to measurement.

4.0 Documentation

All relevant data collected during this operation will be recorded on the Ground-water
Sampling Data Sheet.

5.0  Special Notes

Special care must be taken to prevent the tape from rubbing on the edge of the well casing
when lowering or placing the probe in the well. In addition, when winding the tape, be sure
to reel without twisting the tape so that internal damage to the tape does not occur.

6.0  Applicable Standards and References

None
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SOP No. F3006
IMMISCIBLE LAYER DETECTION AND MEASUREMENT

Purpose

This SOP documents the procedures used to detect immiscible layer(s) in water.

Equipment and Materials

An interface probe with a tape graduated to 0.01 feet (e.g., Solinst Model No. 121
or ORS Model No. 1068013).

Procedures

Solinst Interface Probe

A.

Prior to use, the probe will be decontaminated using a mild soap solution (e.g.,
Liquinox) and a distilled water rinse.

The reel switch will be flipped "on" (the reel switch is the toggle switch on the reel
faceplate). The instrument should indicate a steady tone, and the red light on the side
of the reel should remain lit. This indicates that the instrument is working properly
and that the battery is charged. The probe will be turned on next by sliding the
corrogated metal ring at the top of the metal probe to the number 1 (when in the off
position, the ring should be turned towards the zero). When the reel switch is on and
the probe switch is turned on, the steady tone will cease and the reel light will not
be lit. When not taking a measurement, the reel switch will be turned off.
Following use, both the reel and the probe will be turned to the off position.

The measurement "zero point" of the probe is the junction between the stainless steel
body and the brown delrin base plug. This is approximately 0.2 feet above the base
of the probe. The operation of the probe will be checked by inserting the probe to
the measurement zero point in a bucket of water. This causes a singie centrai light
to be activated. The product detecting sensor of the probe will be checked by
inserting the cleaning brush into the base of the probe until it reaches the measure-
ment zero point. This blocks the infrared beam and causes both central lights and
the buzzer to activate.

The probe will be slowly lowered into the well until the central lights are illuminated
and an audible tone signal, either steady or pulsating, is activated. The difference
in tone indicates whether or not a floating non-aqueous layer exists in the well. If
such a layer does exist, then a steady tone will sound and both red lights will be
steadily lit. If no floating layer exists, then a pulsating tone will be indicated and a
red light will blink. When a tone sounds, the probe will be gently raised and lowered
to determine the exact upper level of the non-conductive floating layer, if present, or
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if not present, the water level within the well. The level will be determined to the
nearest hundredth of a foot from the marked tape.

If no floating layer exists, the buzzer will be activated briefly when first entering the
water and will continue a pulsating tone until the probe is removed from the water.
If a thin non-aqueous layer exists, the buzzer will indicate a steady tone briefly when
entering the immiscible layer, but will begin to pulsate when exiting the immiscible
layer and contacting the water.

E. After a steady tone indicates that a free-floating layer is present in the well. The
probe will be slowly raised and lowered until the exact measuring point is located (to
the nearest hundredth). After the initial tone, the probe will continue to be lowered
until a pulsating tone sounds to indicate the bottom of the immiscible layer and the
beginning of the water., The water level will also be measured to the nearest

hundredth of a foot.

F. Step E will be repeated to confirm the measurements. The initial reading will be
subtracted from the second reading to determine the floating immiscible layer
thickness. All measurements will be recorded.

G. The probe will be lowered to determine if a sinking immiscible layer exists is in the
well. If both lights and the buzzer come on, the top of the sinking layer will be
determined by using the same technique as described in Step E.

H. The bottom of the well will be measured by further lowering the probe until it hits
the bottom and the tape slackens. NOTE: For the bottom of the well measurement,
0.2 feet must be added to the reading on the tape to obtain the true depth measure-
ment (0.02 feet is the difference between the measurement point and the bottom of

the probe).

L. After this procedure is complete, the probe and all measuring tape lowered into the
well will be thoroughly decontaminated following each measurement taken. First,
the system will be scrubbed with a non-phosphatic soap (e.g., Liquinox) solution
followed by a complete rinse with distilled water.

J. The decontaminated system will not be allowed to come into contact with the ground
or other objects.

ORS Interface Probe

A, Prior to use, the probe will be decontaminated using a mild soap solution (e.g.
Liguinox) and a distilled water rinse.

B. The unit will be turned on by unfolding the crank handle away from the reel housing.
This activates a power switch inside the reel. To verify that the unit is operational,
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press the test button on the face plate. If the power is ON, the visual/audible alarm
will be activated. A low battery condition will cause the Low Battery Indicator to

be illuminated.

C. The probe will be released by pulling the protector tube outward from the reel casing.
The probe will be lowered by tilting the front of the reel housing forward and
pressing the brake release. The brake release is located just forward of the handle.
The tape will reel out as long as the brake release is depressed. The probe will be
lowered into the well taking care not to allow the probe or tape to rub against the

well casing.

D. When the probe contacts liquid, the visual/audible alarm on the reel will be activated.
An oscillating alarm will indicate water. A continuous alarm will indicate an
immiscible layer. To determine the exact thickness of the immiscible layer, the probe
will be slowly lowered to the air/immiscible layer interface until the alarm is
activated. With the probe at the exact point where the alarm comes on, the distance
to the top of the immiscible layer will be determined to the nearest hundredth of a
foot on the marked tape. The probe will be lowered through the immiscible layer
into the water. An oscillating alarm will be heard after entering the water. The
probe will then be raised very slowly to the immiscible layer/water interface until the
point is reached where the alarm changes from oscillating to continuous. The
distance to the bottom of the immiscible layer will be determined to the nearest
hundredth of a foot on the marked tape. The thickness of the immiscible layer will
be determined by subtracting the first reading from the second reading. The
immiscible layer thickness, the interface, and water level measurements will be
recorded on a Ground-Water Data Sheet.

E. It is difficult to determine the total depth of the well using the ORS interface probe,
because the probe is not heavy enough to accurately determine when the well bottom
has been reached. The bottom of the well should be checked with a suitable device

(e.g., a water level indicator).

F. After a measurement is complete, the probe and all measuring tape lowered into the
well will be thoroughly decontaminated following each measurement taken. First,
the system will be scrubbed with a non-phosphatic soap (e.g., Liquinox) solution
followed by a complete rinse with distilled water.

G. The decontaminated system will not be allowed to come into contact with the ground
or other objects.

H. After proper decontamination, the protector tube will be snapped shut so that the
wiper rests against the tape. The brake will be released and the probe will be slowly
reeled two-thirds of the way into the tube. Using force when reeling the probe all
the way into the tube may stress or break the measuring tape. The entire interface
probe assembly will be turned upside down so that the probe falls the rest of the way
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into the protector tube making sure that the probe is entirely within the protector
tube. Finally, the protector tube will be closed.

I. The ORS interface probe is equipped with an automatic shut off circuit. If the probe
has not sensed liquid within three minutes from the time power is applied, the unit
will automatically switch to a lower power mode. This prevents battery drain should
the power be left on accidentally. To restore power, place the handle in the OFF
position and then back to the ON position.

4.0 Documentation

All pertinent data collected during this procedure will be recorded on the Ground-Water
Monitoring Well Data sheet. Any deviation from the SOP should be noted on the sheet.

5.0  Special Notes

Take special care to prevent the tape from rubbing on the edge of the well casing when
lowering or placing the probe in the well. When winding the tape on the reel, make sure that

it is not twisted as this may damage the tape.
6.0  Applicable Standards and References

None
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SOP No. F3007
MONITORING WELL PURGING

Purpose

This SOP documents the procedures to follow when purging monitoring wells prior to
ground-water sample collection. Additionally, this SOP describes the hydraulic conditions

which govern the selection of a particular purging device.
Equipment and Materials

- Submersible pump

- Bailer

- pH/temperature meter

- Conductivity meter

- Storage container for purge water

- Calibrated container with a capacity of at least five gallons
- Discharge tubing, generators, etc.

- Polypropylene rope

Procedures

The purpose of purging is to evacuate stagnant water that may be present in the well column
and filter pack and introduce representative formation water into the well casing. Well
purging should not be confused with well development as the latter is performed to enhance
yield by cleaning the well and sand pack following well installation. Purging is completed
utilizing a variety of bailers and/or pumps which are described below. The Project Manager
or Quality Assurance Officer will determine the most appropriate purging method. The
device that is used to purge the well is dependent upon the well construction and hydraulic
conditions of the screened interval. The selected purging device will provide an adequate
discharge rate that will not have a deleterious effect on the ground-water quality.

The U.S.EPA recommends that three to five well volumes be purged from a well in order
to obtain a representative ground-water sample. Typically, monitoring wells are purged by
extracting three well volumes. Occasionally, it is advisable to purge less that three well
volumes (e.g., in conditions where excessive purging may cause contaminant migration).
Under these conditions, the well will be purged until the temperature, conductivity and pH
of the purge water have stabilized. The temperature, pH, and conductivity will be measured
initially, as well as after each well volume purged. The last two values obtained must be
within 10 percent of each other. If these conditions are not met, then another well volume
will be purged until the appropriate conditions are met or until a maximum of five well
volumes is met. The values are recorded on HAI’s Ground-Water Sampling Data Sheet.

Low yielding wells, from which at least three well volumes cannot be removed, will be
completely evacuated before sampling. All wells will be sampled within 24 hours of
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purging. If a sufficient volume of ground water does not recharge in the well within 24
hours, no sample will be collected. A sample collected after 24 hours will not be considered
representative of ambient ground-water quality. If the project requires that a sample be
collected after 24 hours from purging, a sample will be collected and a footnote added to the
laboratory report indicating that the sample was collected after 24 hours from purging.

In order to reduce the possibility of error, purge and well volumes will be calculated in the
field based on a conversion factor that represents the gallons of water in the well per foot of

standing water. Typical conversion factors used are listed in the table below:

VOLUME PER LINEAR FOOT OF STANDING WATER

Well
Diameter Cubic Feet Gallons
2.0 .022 .16
4.0 .087 .65
6.0 .196 1.47
8.0 .349 2.61

The following formula was utilized to determine the conversion factors:
Gals/ft. of water = Cx (v x d?/4 x 1 ft.)
= 3.1416

T
d = Diameter of Well Casing (feet)
C = 7.48 (constant for converting ft* to gallons)

Where:

Then the volume to be purged will be:

V = (gals/ft. of water) x L x n

Where: V = Volume to be purged (gallons)
L = Column of standing water in well (feet)
n = Number of well volumes to be removed (3 to 5)
A. Bailing

Depending on the hydraulic characteristics, depth, and recharge rate of an individual
well, bailing is normally the most applicable method for well purging. Bailers
utilized during this operation will be constructed of PVC, stainless steel, or Teflon.
The selection of the type of material will be determined by the Project Manager or
Quality Assurance Officer based on known geochemical conditions at the site and
regional regulatory variances. If dedicated bailers are installed in the wells, they will
be utilized for purging, unless otherwise authorized by the Project Manager.
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When using this purging technique, the bailer will be slowly lowered into the water
column to prevent excessive agitation of fines and to prevent aeration of the ground
water. The well will be bailed from the top of the water column to the bottom.
When the bailer is full, it will be retrieved and the contents carefully transferred into
a holding container of known volume to determine the purge volume (e.g., five
gallon bucket). A new rope will be attached to the bailer when purging each well.
All water removed during purging will be stored in DOT-approved fifty-five gallon
drums (closed-top, Type 17E) and properly disposed as directed by the Project

Manager.
B. Mechanical and Manual Pumps

In some cases, factors such as depth to water, total depth of the well, and/or well
diameter make the use of a bailer inefficient. In these instances, the use of
submersible pumps will be employed to maximize the efficiency of purging. Any
pump utilized will be properly decontaminated prior to, and after purging, in
accordance with HAI SOP No. F1000. The use of any pump to purge a well will be
performed according to manufacturer’s instructions. In no instance will any purge
pump be used in any other phase of sample collection.

1. Submersible Pumps

Submersible pumps provide an effective means of well purging for deep wells
where bailing would be inefficient. Submersible pumps are particularly
useful for situations where the depth to the water is greater than twenty feet,
or the depth or diameter of the well requires that a large volume of water be

removed.

HALI currently utilizes three submersible pumps, a 1.75 inch diameter SP-81
Keck Submersible Pump, which can be used to purge wells that have a
diameter of two inches or greater, a two inch diameter Grundfos pump which
can be used in weiis with a diameter greater than or equai io iwo inches, and
a four inch diameter Grundfos pump which is utilized in wells that required
a large purge volume with casing diameters of four inches or greater. The
Keck pump offers a low-pumping rate which makes its use advantageous in
wells that are subject to introduction of fines under a high purging rate. The
two inch Grundfos pump has the capacity to pump at approximately six
gallons per minute (gpm) at fifty feet of head. It is recommended that this
pump be used in deep wells with a high recharge rate. The four inch
Grundfos pump can yield up to eighteen gpm at fifty feet of head. It should
be noted that after the completion of any purging operation, the submersible
pump will be decontaminated in accordance with HAI SOP No. F1000.
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These pumps will only be utilized with approval of the Project Manager for
purging operations and will not be used for the collection of ground-water

samples.

2. Waterra

In some instances, where wells are difficult to access, waterra tubing will be
used. A waterra valve is attached to the end of the tubing and lowered into
the well. The tubing is then moved up and down at a constant rate to allow
water to flow through the column of tubing. Once the correct amount of
water is purged, the valve shall be removed and the tubing discarded. A new
piece of tubing will be used in each subsequent well. The valve will be
decontaminated according to HAI SOP NO. F1000.

3. Alternate Mechanical Pumps

Peristaltic Pumps - Peristaltic pumps typically provide a low rate of flow in
the range of 0.02 - 0.2 gpm. For this reason, these pumps will be suitable
for purging situations where recharge rates are low and/or disturbance of the
water column must be kept at a minimum. This may be employed for
particularly sensitive analyses or to avoid introduction of excessive fine

material.

Positive Displacement Piston Pumps - This type of pump can be utilized to
purge a well at an intermediate rate (up to four gpm at a variety of depths).
For this reason, the pump can be utilized to purge wells at intermediate
depths and intermediate or high recharge rates in an efficient manner. The
intermediate flow rates allow for only a minimal introduction of fines into the

well column.

Documentation

wa variwasy wlieds ecivacevecas

purged, pH, conductivity, and the temperature for each well volume will be recorded on the
Ground-Water Monitoring Data Sheet. Any deviation from the above described procedures
will be performed only under prior approval of the Project Manager.

Special Notes

When bailing or using the submersible pump, the well shall be evacuated from the top of the
water column to the bottom. The pump shall not be allowed to remain close to the bottom
of the well screen where sediment may clog the pump.

Applicable Standards and References

None
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SOP No. F3008
GROUND-WATER SAMPLE COLLECTION

Purpose

This SOP documents the procedures that will be followed during the collection of
representative ground-water samples.

Equipment and Materials

- Dedicated bailers, reusable Teflon or stainless steel bailers, or disposable polyethyl-
ene bailers

- Bailer cord

- Latex sample gloves

Procedures

A. In most instances, a two-inch diameter disposable polyethylene bailer will be used
when sampling each well. Acceptable sampling collection equipment include a
disposable bailer, dedicated bailer, or a properly decontaminated Teflon or stainless
steel bailer. A spool of nylon, polypropylene, or equivalent rope will be used as the
bailer cord. If a Teflon or stainless steel bailer will be reused, it will be properly
decontaminated in accordance HAI SOP No. F1000 prior to use in each well. The
bailer cord will then be attached to the bailer and the bailer knot tested to ensure that
the knot and all parts of the bailer are securely intact prior to placement in the well.

B. It should be noted that the bailer cord should never touch the ground surface or the
protective well casing at any time during the sample collection. If the bailer cord
cannot be prevented from touching the ground, protective plastic sheeting will be
placed around the well area to prevent rope contact with the ground.

During sampie coiiection, the baiier wiil be siowiy lowered into the weli to prevent
agitation of the water to minimize the volatilization of any volatile organic
compounds. The bailer will then be slowly and smoothly raised to the surface in a
manner that will not agitate the sample.

@

D. The contents will be transferred into properly preserved sample bottles. Sample
bottles containing the proper preservatives will be prepared by the laboratory prior
to sample collection. These bottles will be properly labelled in accordance with the
quality assurance plan for the project.

E. All sample containers will be immediately placed on ice and properly packed in the
shipping coolers following sample collection. Samples will remain at 4°C from
collection time until analysis or the sample will be discarded and another collected.
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F. Finally, all materials used during sample collection will be either properly disposed,
or in the case of reusable equipment, will be properly decontaminated following the
procedures documented in HAI SOP No. F1000.

4.0 Documentation

A number of different documents must be completed and maintained as part of the ground-
water sampling effort. The documents will provide a summary of the sample collection
procedures and conditions, shipment method, the analyses requested and the custody history.
The following is a list of the documents that will be filled out:

- Ground-Water Sampling Data Sheets for each well
- Sample labels
- Chain-of-Custody records
5.0  Special Notes
None

6.0  Applicable Standards and References

None
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SOP NO. F4010
VISUAL DETECTION OF NON-AQUEOUS PHASE LIQUIDS (NAPL)
IN SOILS AND GROUND WATER

Purpose

The purpose of this procedure is to evaluate soil and ground-water samples in the field for
non-aqueous phase liquid (NAPL) using ultraviolet (UV) fluorescence examination and
hydrophobic dye soil-water shake test. In most cases, light NAPL (LNAPL) is readily
detected by visual examination or by using a photoionization detector (PID). Dense NAPL
(DNAPL) however, is generally more difficult to detect by visual and PID methods. The
ability to detect DNAPL pooling or interfaces in strata during drilling and prevent
"dragdown" of these contaminants is very important. Discrete vertical profiling within
saturated strata with DNAPL contamination is paramount to accurately assess plume
configurations.

Equipment and Materials

- portable battery-powered UV light capable of emitting longwave UV (3000-4000 A)
light

- viewbox with protective viewing glasses

- hydrophobic dye (Sudan IV)

- (optional) 50 ml polypropylene test tubes with caps

- flat toothpicks

- quart size and gallon size Zjploc bags

- distilled water or clean potable tap water

- 4 oz. glass jars with lids

- 40 ml glass vials

Procedures

Evaluation of Soil Samples

A. Sample Preparation

This procedure assumes that samples will be collected with a 24 inch split spoon
sampler. The sample will be split into two representative halves to facilitate both
analytical and headspace analysis requirements. One-half of the sample will be
placed in the appropriate laboratory-supplied analytical containers. The remaining
half will be used to log the physical soil characteristics, to perform headspace
analysis, and for visual NAPL detection analyses as described herein. Use of a three
inch diameter split spoon sampler to provide adequate sample volume for all analyses

may be appropriate.
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Once the sample has been examined and the physical soil characteristics described on
the soil boring log, the sample will be examined for fluorescence and tested with a
hydrophobic dye as described below.

B. Fluorescence Examination

1. Assuming full sample recovery, the sample will be split into upper and lower
halves and each half placed in separate one gallon Ziploc bags. Headspace
analyses will be performed on each bag, as required.

2. Each sample will then be examined in the viewing box by manipulating the
sample with your hands to break apart portions of the sample. Note:
protective eyeware must be worn when viewing the sample with UV light.
Most hydrocarbons fluoresce milky white to yellow under the UV light. The
results will be recorded on the soil boring log.

C. Hydrophobic Dye Soil-Water Shake Test

1. The portion of the sample that exhibits the highest potential for contamination
based on normal visual observations (e.g., staining or discoloration), elevated
PID readings or by fluorescence will be used for this test. A portion of the
soil sample will be transferred with a stainless steel spoon/spatula to an
appropriate container as described below. Equal proportions of soil and
water (clean potable tap or distilled) should be placed in double bagged Ziploc
bags or a 4 oz glass jar. Polypropylene or polyethylene (plastic) containers
are better suited for this test because hydrophobic NAPLs wet plastic better
than glass, thereby enhancing detection on the container wall. [Alternate
method- a graduated 50 ml test tube can be used to estimate the volume of
NAPL in the sample. Approximately 20 cm® (20 ml) of soil and 20 ml of
water (clean potable tap or distilled) will then be added to the tube and a cap
will be placed on the tube.] Shake the container chosen above for approxi-
mately 10 seconds to create a soil-water suspension. An unaided visual
inspection will be made for NAPL presence and categorized as:

1. present;
2. suspected; or
3. no visual evidence.

2. Following the procedure described above, approximately 2 mg (i.e., an
amount that would rest on the edge of a flat toothpick) of hydrophobic dye
(Sudan IV) will be added to the container. The container will be sealed and
then shaken for 10 to 30 seconds. The sample will be examined for the
presence of NAPL. NAPLs will dye a red color. The dye is hydrophobic
thus is insoluble in water. Note: Sudan IV is an irritant and a possible
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mutagen; therefore, skin or eye contact must be avoided. The results of
this test will be recorded on the boring log.

Evaluation of Ground-water Samples
D. Hydrophobic Dye Water Shake Test

Approximately 20 ml of ground water will be decanted from a bailer into a 40 ml
vial. [Alternate method- decant ground water from a bailer into double bagged
Ziploc bags or a glass jar with a lid. Polypropylene or polyethylene (plastic)
containers are better suited for this test because hydrophobic NAPLs wet plastic
better than glass, thereby enhancing detection on the container wall.] Approximately
2 mg of hydrophobic dye will be added to the water. The sample will be observed
for color change (NAPL will dye a red color) and interfaces caused by phase
separation. If no interface is present, the cap will be placed on the vial/jar and then
shaken vigorously for 10 to 30 seconds. The sample will be examined for a re-
evaluation of the presence of NAPL. All observations will be recorded on the boring

log.
Documentation

All data collected during this procedure will be recorded on the boring log.

Special Notes

Prior to employing these techniques in the field, personnel will be trained in the use of the
equipment. A set of standards will be viewed with the fluoroscope and dye test to familiarize
the examiner with typical responses to these tests. Although these techniques can be used
at LNAPL sites, it is primarily intended to detect colorless DNAPL and organics with
ionization potentials higher than the upper range of most PIDs (e.g., 11.7 eV).

Applicable Standards and References

Cohen, R.M., Bryda, A.P., Shaw, S.T., and Spalding. Evaluation of Visual Methods to
Detect NAPL in Soil and Water. Ground Water Monitoring Review, v.xii, no. 4, pp. 132-
141. C.P. 1992,
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Wadsworth Center The Govemnor Nelson A. Rockefeller Empire State Plaza P.O. Bax 509

Albanty, New York 12201-0509

Barbara A. DeBuono, M.D., M.P.H.

ara. Dennis P. Whalen
Comrnissioner

Executive Deputy Cammissioner
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Dear Laboratory Director:

Please note that although your ELAP Ceruficate of Approval expires on 12:01 AM April 1, 1998,
it is still valid until June 30, 1998, as per ELAP Certification Manual, No. 140, Page 13 of 42, dated
12/6/95, Part 55-2.4¢e NYCRR. "...during any extension or grace period permitted by this Subpart,
a laboratory approval shall remain in force beyond the expiration date of the certificate of approval,
unless such approval is specifically terminated or suspended in writing."

Notification regarding the issuance of 1998-99 ELAP Certificate(s) of Approval is pending receipt
_of all non-governmental laboratories’ Total Adjusted Volumes and Approval of the 1998-99 ELAP
Budget by the New York State Legislature.

Further verification of your labaratory's approved ELAP status is available by calling the Program
Office at (518) 485-5570.

Sincerely,

Linda L. Madlin
Administrative Assistant

Environmental Laboratory
Approval Program
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JOH-3317 (3/97)
-
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SUMMARY OF NYSDEC ASP CATEGORY B DATA PACKAGE

The following is a summary of NYSDEC ASP Category B data packs.
These packs can reference either SW846 or NYSDEC methods (wet chem
and GC volatiles may reference EPA methods also). NYSDEC methods
are basically CLP methods, and are already in your CLP analysis
numbers as a reference (for example, method 7156 for volatiles has
NYSDEC method 95-1 as a reference -~ this is the NY CLP method).
Metals and Cyanide should use the CLP-M methods. If the samples

are referencing a CLP method, the NYSDEC method should show up on
the lab chron.

For those groups which cannot generate form I, please make a

comment in the narrative that a Form I could not be generated due

to limitations of the data package softwargé but the results are ‘
h

summarized on the analytical reports in e beginning of the
package.

Note: ALL case pnarxatives need to include calculations!!!
1. Client chain of custody
2. Analytical Reports

3. ILaboratory Chronicles

4. Internal Chain of Custody Forms (if requested by the client)
5. GC/MS VOA Data:

QC Summary

- Surrogate Form II

*MS/MSD Form IIZI
. LCS/LFB Form

-Method Blank Form IV

*BFB Tune Form V

- Internal Standard Form VIII
-Method Detection Limits

Sample Data
- Form I/TIC Form/Raw Data for each sample

Standards Data
«ICAIL, Form VI
- ICAL Raw Data
-CCAL Form VII
- CCAL Raw Data

Raw QC Data

* BFB data

-Blank Form I/TIC Form/Raw Data
LCS/LFB Form I/Raw Data

-MS/MSD Form I/TIC Form/Raw Data
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Copies of Extraction Logs
6. GC/MS SVOA Data:

QC Summary

* Surrogate Form II

*MS/MSD Form III

- LCS/LFB Form

*Method Blank Form IV

-Tune Form V

* Internal Standard Form VIII B and C
-Method Detection Limits

Sample Data '
-Form I/TIC Form/Rﬁw Data for e%ch sample

Standards Data

- ICAL Form VI

- ICAL Raw Data

* CCAL Form VII

* CCAL Raw Data

-GPC Calibration Data

Raw QC Data

- DFTPP data

-Blank Form I/TIC Form/Raw Data
-LCS/LFB Form I/Raw Data
*MS/MSD Form I/TIC Form/Raw Data

Copies of Extraction Logs
7. GC Pesticide/PCB Data:

QC Summary

* Surrogate Form II
*MS/MSD Form III

- LCS/LFB Form

*Method Blank Form IV
*Method Detection Limits

Sample Data
‘Form I/Raw Data for each sample

Standards Data (as applicable for method used)

-ICAL Form VI for Single and Multicomponent Analytes and
Resolution summary

- CCAL Form VII
-Analytical Sequence Form VIII
*GPC Calibration Form IX

- Pesticide Identification Summary Form X (Single and
Multicomponent)

+All ICAL and CCAL Raw Data including:
Resolution Check Mixture
Performance Evaluation Mixtures, all
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Individual Standard Mix 2, at three concentrations, each
initial calibration

Individual Standard Mix B, at three concentrations, each
initial calibration

All Multicomponent analytes

All mid-point concentrations of Individual sStandard
Mixtures A and B used form calibration verification

Florisil cartridge check solution, all lots

Pesticide GPC- Calibration Check Solution, all
calibrations relating to samples in the SDG

All multicomponent analyte standards analyzed fox
confirmation

+GPC Calibration Data

‘Raw QC Data

- Indtrument, Method and Cleanup Blank Form I/Raw Data
-LCc3/LFB Form I/Raw Data

-MS/MSD Form I/TIC Form/Raw Data

!

- Copies of Extraction Logs

8. Inorganic Data

Data should be presented in the following order: ICP, Flame
AA, Furnace AA, Msrcury

Form 1

Icv/ccv form

CRDL form

ICB/CCB form

ICSA/B form

MS recovery form

PDS form

Duplicate RPD form

LCS form

MSA form

Serial dilution form

IDL form

Interelement correction form
Linear range form

Instrument Run Log

All instrument Raw Data, with 5- dlglt codes marked on samples
Prep log form and raw prep data

9. GC Volatiles

Arrange as a type I, with comment in narrative that Form I
could not be generated

10. Wet Chemistry

Arrange as a type I, with comment in narrative that Form I
coculd not be generated

TOTAL P.@7



LABORATORY QUALITY ASSURANCE PLAN
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WARNING: The information contained herein is of a highly
confidential and proprietary nature. Lancaster Laboratories
specifically prohibits the dissemination or transfer of this
information to any person or organization not directly affiliated with
the project for which it was prepared.

A division of Thermo Analytical Inc.

('} | ancaster Laboratories
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1. Laboratory Quality Assurance Plan

This document provides the laboratory portion of the response to EPA's Interim
Guidelines and Specifications for Preparing Quality Assurance Project Plans
QAMS-005/80, Sections 5.1 through 5.16 as revised December 29, 1980, and
EPA-600/4-83-004, February 1983. Guidance was also obtained from Preparation
Aids for the Development of Category 1 Quality Assurance Project Plans, Office of
Research and Development, USEPA, EPA/600/8-91/003, February 1991.

As much as possible, the procedures in this document have been standardized to
make them applicable to all types of environmental monitoring and measurement
projects. However, under certain site-specific conditions, all of the procedures
discussed in this document may not be appropriate. In such cases it will be
necessary to adapt the procedures to the specific conditions of the investigation.

Quality Assurance Ofﬁcer:%%\)%ifb
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Project Description

This quality assurance project plan provides specific quality assurance and quality
control procedures involved in the generation of data of acceptable quality and
completeness. Tests will be performed according to the analytical methodology
set forth in the USEPA SW-846 3rd Edition, Update Il, 1994. SW-846 provides
specific analytical procedures to be used and defines the specific application of
these procedures. Proven instruments and techniques will be used to identify and
measure the concentrations of volatiles, semivolatiles, and pesticide compounds
and/or the inorganic elements. The laboratory will employ state-of-the-art GC/MS
and/or GC procedures to perform all organic analyses, including all necessary
preparation for analysis. Inorganic analyses will be performed using graphite
furnace atomic absorption spectrophotometry (AA), inductively coupled plasma
spectrcscopy, cold vapor AA, flame AA, or hydride generation AA. Wet chemical
analyses will use appropriate instrumentation. The client is responsible for
providing specifics on the project site.

*Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-848,
3rd Edition, Update I, September 1994.
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Project Organization

The objectives of the laboratory Quality Assurance Program are to establish
procedures which will ensure that data generated in the laboratory are within
acceptable limits of accuracy and precision, to ensure that quality control
measures are being carried out, and to ensure accountability of the data through
sample and data management procedures. To this end, a Quality Assurance
Department has been established. The Quality Assurance Officer reports directly
to the President of Lancaster Laboratories and has no direct responsibilities for
data production, thus avoiding any conflict of interest.

The attached organizational charts show key managerial personnel. Resumes of
key individuals may be found in the enclosed Qualifications Manual.

The Sample Administration Group will be responsible for receiving samples,
signing the external chain of custody, checking sample condition, assigning unique
laboratory sample identification numbers, and initiating internal chain-of-custody
forms. Sample Support personnel will be responsible for assigning storage
locations, checking and adjusting preservation, homogenizing the sample as
needed, and sample discard.

Group leaders listed in each technical area are responsible for performing
laboratory analyses, quality control as specified in the methods, instrument
calibration, and technical data review. Data is reported using a computerized
sample management system, which tracks sampie progress through the laboratory
and generates client reports when all analyses are complete. Quality control data
is entered onto the same system for purposes of charting and monitoring data
quality.

The Quality Assurance Department is responsible for reviewing quality control
data, conducting audits in the laboratory and reporting findings to management,
maintaining current copies of all analytical methods, maintaining copies of
computer code used to calculate and report results, submitting blind samples to
the laboratory, and ensuring that appropriate corrective action is taken when
quality problems are observed.
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QA Objectives for Measurement Data

Quality assurance is the overall program for assuring reliability of monitoring and
measurement data. Quality control is the routine application of procedures for
obtaining set standards of performance in the monitoring and measurement
process. Data quality requirements are based on the intended use of the data, the
measurement process, and the availability of resources. The quality of all data
generated and processed during this investigation will be assessed for precision,
accuracy, representativeness, comparability, and completeness. These
specifications will be met through precision and accuracy criteria as specified in
Section 11. Detection limits are presented in Section 9.

Precision - Precision is determined by measuring the agreement among individual
measurements of the same property, under similar conditions. The laboratory
objective is to equal or exceed the precision demonstrated for the applied
analytical method on comparable samples. The degree of agreement is
expressed as the relative percent difference (RPD%). Evaluation of the RPD% is
based on statistical evaluation of past lab data or guidelines within the methods for
organic and inorganic analyses. External evaluation of precision is accomplished
by analysis of standard reference material and interlaboratory performance data.

Accuracy - Accuracy is a measure of the closeness of an individual measurement
to the true or expected value. Analyzing a reference material of known
concentration or reanalyzing a sample which has been spiked with a known
concentration/amount is a way to determine accuracy. Accuracy is expressed as
a percent recovery (%R). Evaluation of the %R is based on statistical evaluation
of past lab data or guidelines within the methods for organic and inorganic
analyses.

Representativeness - Representativeness expresses the degree to which data
accurately represents the media and conditions being measured. The
representativeness of the data from the sampling site will depend on the sampling
procedure. Sample collection is the responsibility of the client. Samples will be
homogenized, if required, as part of the laboratory sample preparation. By
comparing the quality control data for the samples against other data for similar

samples analyzed at the same time, representativeness can be determined for this
objective.
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Table 5-1
Document # Document Title

QA-101 Sample Collection

QA-102 Sample Log-in

QA-103 Sample Storage and Disposal

QA-104 Chain-of-Custody Documentation

QA-105 Analytical Methods Manual

QA-106 Validation and Authorization of Analytical Methods

QA-107 Analytical Methods for Nonstandard Analyses

QA-108 Subcontracting to Other Laboratories

QA-109 Laboratory Notebooks and Documentation

QA-110 Reagents

QA-111 Instrument and Equipment Calibration

QA-112 Instrument and Equipment Maintenance

QA-113 Data Entry and Verification

QA-114 Data Storage and Security

QA-115 Quality Control Records

QA-116 Investigation and Corrective Action of Unacceptable Quality
Control Data

QA-117 Personnel Training Records

QA-118 Quality Assurance Audits

QA-119 Proficiency Samples

QA-120 Documentation of Programming for the Sample Management
System

QA-121 Guidelines for the Development, Validation, Impiementation, and
Maintenance of Computer Systems Used with CLP, GLP, and

: GMP Data
QA-122 Investigation and Corrective Action Reporting for Laboratory

Problems
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6. Sampling Procedures

In order for meaningful analytical data to be produced, the samples analyzed must
be representative of the system from which they are drawn. It is the responsibility

of the client to ensure that the samples are collected according to accepted or
standard sampling methods.

The laboratory will provide the appropriate sample containers, required
preservative, chain-of-custody forms, shipping containers, labels, and seals. The
majority of sample containers are purchased precleaned by the supplier. Any
reused botties are cleaned in-house following laboratory standard operating
procedures. Special containers with traceability documentation are available upon

request. Because the laboratory does not stock this type of container, 1 month
prior notice is required.

Each lot of preservative will be documented and checked for contaminants before
use. The appropriate bottle will be preserved with the new preservative and filled
with deionized water to represent a sample. A similar container (that does not
contain preservative) will be filled with deionized water to be used as a blank
check. Analysis results are documented for each preservative lot number.

Trip blanks will be prepared by the laboratory and accompany sample containers

at the project required frequency. Analyte free water will also be provided for field
blanks.

A list of containers, preservatives, and holding times follows in Table 6-1.
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apH Adjustment with acidlbase is performed on water samples only.

bsodium thiosulfate needed for chlorinated water samples

CDue to the inaccurate recovery of 2-chloroethyl vinyl ether in the presence of HCI, Halocarbon samples
analyzed for this compound should not be preserved.

dsamples will be analyzed as soon as possible after collection. The times listed are the maximum times
that samples will be held before analysis and still be considered valid.

€Analysis 40 days from extraction.

NOTE: For volatiles analysis, the container should be filled completely, with no headspace. All sample
containers, preservatives, and mailers will be supplied at no additional charge upon request,

except for the special containers with traceability documentation. There is an additional charge
for this type of container.
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7. Sample Custody

Samples are unpacked and inspected in the sample receipt area. At this time, the
samples are examined for breakage and agreement with the associated client
paperwork. The cooler temperatures will be checked upon receipt and recorded.
As the samples are unpacked, the sample label information will be compared to
the chain-of-custody record and any discrepancies or missing information will be
documented. If necessary, the cocler will be closed and placed in cold storage
until instructions and resolution of any discrepancies are received from the client.

A member of our Sample Administration Group will act as sample custodian for
the project. To ensure accountability of our results, a unique identification number
is assigned to each sample as soon as possible after receipt at the laboratory.
When samples requiring preservation by either acid or base are received at the
laboratory, the pH will be measured and documented, with the exception of .
samples designated for volatile analysis. Samples requiring refrigeration will be
stored in our walk-in cooler which is maintained at 2° to 4°C. The use of our
computer system in tracking samples (by the Lancaster Labs sample number
assignment) will control custody of the sample from receipt until the time of its
disposal. The security system on our laboratory building allows us to designate
the entire facility as a secure area since all exterior doors are either locked or
attended. Therefore, hand-to-hand chain of custody is not part of our routine
procedure, but is available upon request. If requested, hand-to-hand chain of
custody will be provided as per attached SOP-QA-104, “Chain-of-Custody
Documentation.” The laboratory chain of custody will begin with the preparation of
bottles. The procedures for sample log-in, storage, and chain-of-custody
documentation are detailed in the QA standard operating procedures included in
Section No. 7 (SOP-QA-102, SOP-QA-103, and SOP-QA-104). Examples of
sample labels and a custody seal are shown in Figure 7.1.
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Figure 7.1

PRy

ENT ] donol have an sccount with us,
cu results will not be rek d unti p: ia

SAMPLE INDENTIFICATION / LOCATION CL. RES:

COLLECTION INFORMATION
O comrosrre

D eras
DATE ME BY:

TESTING REQUIRED PRESERVATIVE(S) ADDED

L. s

Lajncaster Laboratories

s 2425 New Holland Pike, Lancaster, PA 17601-5994

Sample Label (Field)

Sample Label (Laboratory)

Lancaster Laboratories CUSTODY SEAL DATE:

Where quality is a science SIGNATURE:

2425 New Mottand Pike, Lancaster, PA 17801-5994 (717) 658-2301

Laboratory Custody Seal

lm.._.-.,
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Lancaster Laboratories

A Thermo Analytical Laboratory

Where quality is a science

Initiated Date: 03/87
Effective Date: FEB § 5 1998

QUALITY ASSURANCE OPERATIONS MANUAL
SOP-QA-102

Title: Sample Log-in

Purppse:

In order to provide accountability of our results and to prevent sample loss or
mix-up, a unique identification number is assigned to each sample.

Scope:

This SOP will cover the procedure used to log sarnples into the computerized
sample management system (SMS) which are received for analysis.

Procedures:

All samples received by laboratory personnel shail be delivered to the
Sample Administration Group immediately upon arrival at the laboratory.
The only exception to this requirement will be samples which are not
tracked using the SMS. There are only a few cases vs}here samples will
be not be tracked using the SMS. These include samples which will be
stored for a long period of time prior to analysis, (e.g., stability storage)
and samples for special projects that will be reported in a narrative R&D
report instead of on the usual computerized analytical reports.

The procedures for sample log-in described in this SOP apply only to
samples which are logged into the SMS. However, a written procedure
for tracking any samples not entered into the SMS must be developed by

the technical department responsible for the project or analysis of those
samples.

Lancaster Laboratories » 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 ¢ 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermao Process Systems Inc., a Thermo Electron company
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SOP-QA-102
Initiated Date: 03/87

Effective Date:
Page 20f 3 FEB 151398

All client correspondence relating to samples shall also be transferred to
the Sample Administration Group. This includes purchase orders, quotes,
letters, and analysis request forms.

Personnel of the Sample Administration Group shall log the samples into
the computer as soon as practical after receipt. The computer will assign
a unique identification number to each sample. Samples shall be logged
in on the same day they are received with the following exceptions:

a. Samples received on a holiday will not be logged-in until the next
normal work day. Samples received from 6 p.m. on Saturday
through 11 p.m. on Sunday will be logged-in Sunday evenings by

third shift Sample Administration.

b. Sampies submitted by clients without any indication of the tests to
be performed or with unclear or incomplete information. Every
effort shall be made to contact the client on the same day as sample
receipt. These samples will be tracked in a Q&A hold database.
This database is maintained by the Sample Administration Group.

If same day entry is not possible, any special storage requirements
le.g., refrigeration) will be observed.

Upon assignment of a sample number, the computer will generate a label
which shall be attached to the sampie container. Every effort will be
made as to not obscure the client label. The information on the label will
include the Lancaster Laboratories’ sampie number, the client name, the
storage location, a list of analyses requested {by analytical method
number), a bottle code indicating container and preservative type, a
unique bar code, and any notes to laboratory personnel,

Adjustment of sample pH, if necessary, will be the responsibility of the
Sample Support Group. Preservation should be performed immediately
after log-in. A list of preservatives required for routine analyses may be
found in the Schedule of Services.
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SOP-QA-102
Initiated Date: 03/87

Effective Dat
Page 3ot s TED 151560

All entries in preservation notebooks and on client paperwork shali be
made in ink. The error correction procedure given in SOP-QA-109,
"Laboratory Notebooks and Documentation,” shall be followed for any
changes made to this documentation.

After samples are logged-in (or preserved, homogenized, subsampled, if
required) they shall be stored in the computer-assigned location. If the
computer-assigned location is inappropriate for the samples, the location
code may be changed by manually overriding the computer.

The Lancaster Laboratories’ sample number assigned to each sample
shall be used to identify the sample in all records, including laboratory
notebooks, instrument printouts, and laboratory reports. The sample
number will also be used to identify all additional containers of the
sample which may be created during the sample preparation and
analysis. This includes subsamgles, extracts, and digestates.

SOPQA102.W60

Prepared by: f{()ﬂg SPDW (®) Date: [I}éﬁlqo

Approved by: /77%[(&/2&{% Date: ll’ﬂ’)ﬂ ?6

Approved by: gww\% Date: Q/Q]‘l 5
) ~NJ
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4'} Lancaster Laboratories

A Thermo Analytical Laboratory

Where quality is a science,

Initiated Date: 03/87
Effective Date: QCT 0 1 1896

QUALITY ASSURANCE OPERATIONS MANUAL
SOP-QA-103

Title: Sample Storage and Disposal

Purpose:

Sample integrity can be compromised by improper storage conditions. The objective of
these procedures is to prevent samples from deteriorating prior to analysis. The
computerized sample management system (CSMS} is used to assign storage locations
and to monitor the orderly storage of samples in locations from which they are easily
retrieved for analysis or discard at the appropriate date.

Scope:

This SOP wil} outline procedures used in storing samples, retrieving and returning
samples for analysis, and discarding samples when their holding time expires.

Procedures:

1. Personnel from Sample Administration will designate the approximate size
and type (e.qg., refrigerator, freezer or room temperature) of sample storage
required for each group of samples as they are logged onto the CSMS. The
computer will assign the storage location and record the length of time the
sample must be retained after the analysis report has been issued. Samples
will be stored in the assigned location. If the location is not suitable (e.qg.,
insufficient space), the storage location may be changed using the manual
override on the computer. If refrigerated space has been requested and all
the computerized refrigerator locations are occupied, sample's will be
assigned locations in overflow refrigerators and will be tracked using a
manual system until computerized locations are available.

Lancaster Laboratories ¢ 2425 New Hofland Pike, PO Box 12425, Lancaster, PA 17605-2425 « 717-656-2300 fax: 717-656-2681
A subsidiary of Thermo Pracess Systems Inc., a Thermo Electron company

i an i ae
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SOP-QA-103
Initiated Date: 03/87

Effective Date: QCT G 1 1996
Page 2 of 4

Analysts requiring the use of a sample may determine its location by referring
to the daily sample status sheet. There are varying degrees of security on
sample storage locations. The procedures for removal of samples frcm
these locations are as follows:

a. Free access locations are those which are neither locked nor attended
by a sample custodian. These areas are usually located within an
individual group's laboratory and samples may be removed from and
returned to these locations without documentation. However, if the
sample must be taken out of the laboratory, documentation may be
requested. Care shall be exercised in returning the sample to its
appropriate location.

b. Controlled access areas are attended by a sample custodian and are
usually large areas used by more than one group. Samples stored in
controlled access areas can be removed only after requisitioning the
sample via the CSMS. The sample custodian will retrieve the
requisitioned samples from the storage locations and scan the bar code
label. This process documents the sample transfer from the sample
custodian to laboratory personnel. After use, the samples are returned
to the sample storage center, scanned by the sample custodian and
returned to the designated storage location. Only Sample
Administration personnel shall be admitted to controlled access areas.
The only exception to this rule will be during weekend hours when no
sample custodians are on duty. During these hours, samples must be
requisitioned as above, but analysts must retrieve the samples
themselves by obtaining a key to the controlled access area from the
security desk. Samples must be scanned out as above. After use,
samples must be scanned in and placed on the return cart inside WK.
Sampte custodians will retun these samples to their location when they
comse on duty.
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SOP-QA-103
Initiated Date: 03/87

Effective Date: QCT 0 1 1996
Page 3 of 4

¢. Locked storage areas are available in several individual lab areas.
Access to these storage areas is limited to analysts who are responsible
for the analysis of the samples stored there. These areas are locked
when the laboratories are unattended; keys are available from members
of the department where they are located. Samples are removed and
returned as needed by analysts.

d. Forensic storage areas are locked and admission to these areas is
permitted only to sample custodians. Most of the samples stored in
these areas require strict chain-of-custody documentation as outlined in
SOP-QA-104, “Internal Chain-of-Custody Documentation,” and should
be requisitioned as described in b. above. Samples may not be
removed or returned to these areas without signing chain-of-custody
forms.

To prevent unnecessary deterioration of the samples, the aliquots needed for |

analysis shall be removed and the sample returned to storage with a
minimum of delay.

Sampie Administration will generate a discard list of samples with retention
dates that have expired. The retention dates are based upon client
requirements or defaulted to a given number of days past the date when the
report is generated, if no client requirements were given. These samples will
be removed from storage by a member of Sample Support or a member of
the department responsible for the given storage location. Hazardous
samples shall either be returned to clients, decontaminated or disposed of at
the direction of supervisory personnel. Other samples will be discarded or
returned to the client, if requested. Prior to discarding each sample, the bar
code will be scanned to prevent discard of the wrong sample.

The temperature of each refrigerator or freezer used for storing samples or
reagents requiring temperature control shouid be checked during each
normal working day by an assigned member of the group responsible for the
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samples stored within and recorded on a log posted on the outside of the
unit. Units containing samples requiring more complete documentation of
storage conditions are monitored by use of a computerized recording device
or a temperature wheel. Refrigerator temperatures should be maintained at
2° to 4°C and freezer temperatures should be maintained at -15° + 5°C,
unless otherwise specified in a client-supplied method or protocol. If the
temperature recorded does not falt within these ranges, the Maintenance
Department should be contacted. Any repairs should be recorded and filed
with the temperature log. All documentation of temperature checks and
maintenance shall be kept in ink and any changes made shall follow the error
correction procedure given in SOP-QA-108, “Laboratory Notebooks and
Documentation.”

SOPQA103.D0C
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QUALITY ASSURANCE OPERATIONS MANUAL
SOP-QA-104

Title: Internal Chain-of-Custody Documentation

Purpose:

In order to demonstrate reliability of data which may be used as evidence in a legal
case or required by a regulatory agency or client, an accurate written record tracing
the possession of samples must be maintained from the time they are received at
the laboratory until the last requested analysis is verified. The chain of custody is

to ensure traceability of samples while they are in the possession of the laboratory.

Scope:

Procedures for initiating and maintaining chain-of-custody (COC) documentation are

described in this procedure.

Definition:

A sample is in custody if it Is in any one of the following states:
1. In actual physical possession.
2. In view after being in physical possession.

3. Locked up so no one can tamper with it.

Lancaster Laboratories ¢ 2425 New Molland Pike, PO Box 12425, Lancaster, PA 17605-2425 » 717-656-2300 Fax: 717-656-2681
A subsidiary of Thermo Process Systerns Inc., a Thermo Electron company

-y e ————y
: '] .
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4. In a secured area, restricted to authorized personnel (e.g., in the ASRS

system).
A. Procedure

1. Chain-of-custody documentation shall be kept upon the request of the
client or for any samples which are known to be involved in a legal
dispute. As with all analytical data, it is extremely important that this
documentation is filled out completely and accurately with every sample
transfer. Everyone who handles the COC has the responsibility to check
for documentation compliance to the point of their acquisition. If
changes need to be made to the form, they shall be made in accordance
to the error corre_ction procedure addressed in SOP-QA-109, "Laboratory
Notebooks and Documentation." It will be the responsibility of the

person who made an error in documentation to correct the error.

2. [If requested by the client, the COC documentation will begin with the
preparation of sampling containers. A form (Figure 1, attached) will be
initiated by the person packing the bottle order for shipment to the client.
If the delivery of containers is via Lancaster Laboratories Transportation
Department, the driver shall sign the form when they relinquish the
bottles to the client. Drivers must also sign COC forms when they pick

up samples for analysis.

3. When samples arrive at the laboratory for analysis, a member of the
Sample Administration Group will receive them and sign the external
COC form that accompanies the samples, if provided. If the samples
were picked up by our Transportation Department, the driver must sign

the COC to relinquish the samples to sample administration.
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4. The Sample Administration Group- will track the custody of samples
between receipt and entry into the Sample Management System on the
SA Receipt Documentation Log (Figure 2, attached). The client’s sample
designation will be used for identification purposes until a unique

Lancaster Laboratories’ number is assigned.

5. Samples will be entered into the Sample Management System as
described in SOP-QA-102, "Sample Log-in." Sample Administration will
enter an analysis number for "Laboratory Chain of Custody"” if requested.
A lab note will print to inform analysts of the need for COC
documentation. This note will also be automatically added to the sample

labels.

B. Creating the Internal Chain of Custody

1. Sample Administration personnel shall initiate an internal Laboratory
Chain of Custody form at the time of sample entry (Figure 3, attached)
for each type of container in the sample group. A master list of all
chains created will also be initiated for each sample group at the time of
entry (Figure 4, attached). The samples will then be relinquished to a
sample custodian who will store the samples in an assigned secure
location. This change of custody from sample entry to storage shall be
documented on the chain, as well as any interim exchanges for rush
analysis, preservation, homogenization, or temporary storage in the SA
HOLD. The internal COC forms will then accompany the samples from

storage to the laboratory for analysis.
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2. If samples need to be checked out from the Sample Administration Group
before Lancaster Laboratories’ numbers have been assigned to them, SA
will be responsible for starting a COC form. They will note the available
header information, the samples being relinquished {(documented by the

client sample designation), and the reason for transfer.

3. After sample entry, the original copy of the external client COC/analysis
request form will be filed with Accounts Receivable, to be returned to the
client with their invoice. Other copies of the external form will stay

within SA to be filed within the client’s paperwork file.
C. Documentation of Custody Changes

1. An example of how to document changes in sample custody is shown in
Figures 3 and 5. Each change of sample custody must be accurately
documented in a consistent format. All signatures documenting changes

of custody will use the following format:

Signatures: first initial, full last name, employee number
Date: Month/day/year
Time: Documented as military time

Ink: Black ink is preferred, red ink and pencil are not acceptable
a. When sample support releases samples to an analyst they must:

Note the sample number(s) released, and. sign the released by

column of the chain.
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b. When an analyst receives samples from sample support they must:

Sign the received by column, note the date and time samples are
received and note the reason why they are taking the samples

(reason for change of custody].
c. When an analyst returns samples to sample support they must:

Note all sample numbers being returned, sign the released by

column, and note time and date of return.
d. When sample support receives samples from an analyst they must:

Sign the received by column and note the reason for sampie

transfer.

Sample handling should be kept to a minimum. Analysts requiring use of
a sample will requisition it through the computer requisition program.
During the hours when sample support is manned by sample custodians,
a custodian will receive the computerized requisition and remove the
sample from storage. The custodian will ensure that the bottle type
listed on the COC form matches the bottle type being distributed. It will
be the shared responsibility of the analyst and sample custodian to insure
that forms are signed, dated, and reason for sample transfer are recorded

with each change of custody, as directed by Item C1 above.

Each specific test that an analyst performed in conjunction with the
associated sample number(s) must be accurately documented by the
analyst before the samples are returned to a sample custodian in the

sample storage area.
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When an analyst requires the use of samples when a sample custodian
will not be on duty, they must requisition samples earlier in the day or on
the previous day. These samples and associated COCs will be pulled by
a sample custodian and placed in the locked SA HOLD storage area. The
sample custodian will note on the COC the change in transfer to the SA
HOLD in addition to the time, date, and the sample numbers. The
analyst picking up the samples will document the specific samples being
checked out, record SA HOLD in the “Released by" column, sign the
Received by column, note the time, date and reason for transfer. When
the analyst returns the samples to the SA HOLD, they must sign the
samples back inte the SA HOLD. ;

The following changes of custody will be handled in the following

manner:

a. Documentation is required for all shift changes. Signatures involving
transfers from one shift to another shall be the responsibility of the

analyst who originally acquired the samples from sample support.

b. Occasionally a sample container will be needed for analysis by an
analyst in a department while it is in the custody of an analyst in
another department. It will be the responsibility of the first person
who received the sample to note on the COC the specific sample
numbers requested by the second person, and to sign the released
by column. The second person will sign the received by column and
note the time, date, and reason for sample transfer. After the
second person is finished with the sample, the sample will be

returned back to the first person or to the sample storage area.
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In situations where a sample group must be split between
departments working on different analyses, a supplemental COC
must be initiated by the Sample Support Group. The supplemental
chain will be used to accompany that portion of the sample group
which is needed by a second department, when another department
has part of the sample group and the COC for the entire group. This
supplemental COC will be created only when absolutely necessary
to minimize paperwork and confusion. This chain must also be

documented on the master list of chains initiated for the sample

group.

Some original samples are released by Sample Support or Sample
Administration to be stored in other areas of the laboratory (e.g.
GC/MS Volatiles, Foods, Pharmaceuticals). During this time they
may be accessed by several people in that area. Each of these
people must note the specific sample numbers in their custody in
addition to date, time, and reason for removal from storage. An

example of a COC is attached as Figure 6.

It will be the responsibility of the department who held the samples
to assure that all necessary, signatures, dates, times, and reasons
for sample custody are noted on the COC forms. It is also very
important to return all samples and COCs to storage as soon as
possible after data verification, because the chains may be required

for a client data packages.

-

e
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e. |If COC samples are stored in other areas of the laboratory or in a
specific department, they must be stored in a locked area. When
samples are taken from a departmental storage area, the released by
column of the COC is documented as "department XX storage.” |f
samples are returned to this area when complete the received by

column will be noted as department XX storage.

D. Additional Chain-of-Custody Issues

Analysts in possession of samples shall remove the aliquot required for
their analysis and return the samples to the Sample Support Group with a
minimurn of delay. During this time of possession, samples must fall

under the definition of sample custody.

If additional containers of the sample are created {e.g. subsamples,
extracts, distillates, leachates, digests, etc.), an additional COC form
must be created by the department if they do not document this
information on the original COC form {Figure 5, attached). This form will
be marked with the container type and will be initiated to accompany the
new sample container. Each department in the lab has specifically
designed COC forms which will be used if new containers are created.
All changes of custody involving handling of new containers in the
department {e.g. analysis, storage, vials on instruments, etc.) will be
documented on the departmental specific COC form or on the original
COC form. Any specific handling or documentation requirements for

departmental chains can be described in a departmental SOP.
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When Sample Analysis is Complete

After sample analysis, samples shall be returned to the Sample Support
Group as soon as possible. Original COC forms shall also be returned
with the samples and this change of custody noted. At this time it will
be the responsibility of the Sample Support Group to review the COC
forms to ensure that all documentation on the forms is complete before
they file the forms in their area. Sample custodians wiil not return a
sample to its assigned storage location without signing the
accompanying chain and performing this completeness check. All chains
should either end with a note of "Discard" or "Storage" for the final

reason of transfer.

All completed COC forms for the original sample containers will be
retained in files within Sample Support. The Data Package Group will
retrieve these forms so a copy can be included in the data package. All
departmental created COC forms will be collected by the department’s
data package group so a copy can be included in the data package.
These forms will not be returned to the Sample Support Group since
these sample containers will not be returned to the Sample Support
Group. The original copy of all COC forms will be retained on file by the

laboratory.

All personnel who handle sample containers shall make every attempt to
ensure that all changes of custody are accurately and completely
documented. Disciplinary action may be taken for employees who fail to

comply with these important requirements.

|
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4. In the event that a signature or other information is inadvertently not
recorded on a COC form, the Sample Support and Data Package Groups
in conjunction with the technical centers shall determine what
information is missing by checking computer requisition records, raw
data, or the sample support work schedule. The responsible party shall
add the missing information or make the necessary correction at the
bottom of the COC form, in addition to noting the situation that caused
the error in documentation. The person making this note needs to sign
and date the information using the current date. Any errors in COC
documentation that cause ncncompliances must be noted in the case
narrative of the sample data package. Examples of specific cases are on

file in the data package department.

SOPQA104.W60
112885
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Figure 1
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Figure 1 - {Continued)
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Figure 2

Sample Administration
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Figure 4
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Calibration Procedures

Procedures for initial calibration and continuing calibration verification are in place
for all instruments within the laboratory. The calibrations generally involve
checking instrument response to standards for each target compound to be
analyzed. The source and accuracy of standards used for this purpose are
integral tovobtaining the best quality data. Standards used at Lancaster
Laboratories are purchased from commercial supply houses either as neat
compounds or as solutions with certified concentrations. The accuracy and quality
of these purchased standards is verified through documentation provided by these
commercial sources. Most solutions and all neat materials require subsequent
dilution to an appropriate working range. All dilutions performed are documented
and the resulting solution is checked by obtaining the instrument response of the
new solution and comparing with the response to the solution currently in use.

Any discrepancies between the responses are investigated and resolved before
the new solution is used. Each standard is assigned a code which allows
traceability to the original components. The standard container is marked with the
code, name of solution, concentration, date prepared, expiration date, and the
initials of the preparer. Shelf life and storage conditions for standards are included
in the standard operating procedures and old standards are replaced before their
expiration date.

Each instrument is calibrated with a given frequency using one or more
concentrations of the standard solution. As analysis proceeds, the calibration is
checked for any unacceptable change in instrument response. If the calibration
check verifies the initial response, the analysis proceeds. If the calibration check
indicates that a significant change in instrument response has occurred, then a
new calibration is initiated. If necessary, maintenance may be performed prior to
the recalibration.

Calibration records are usually kept in the form of raw data with the other
instrument printouts. In cases where no data system is used, calibration data is
manually recorded in notebooks. Any maintenance or repair is also recorded in a
notebook. The information recorded either in the notebooks or on the instrument
printout includes the date, instrument ID, employee name and/or identification
number, and concentration or code number of standard.
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The frequency of calibration and calibration verification, number of concentrations
used, and acceptance criteria for each of the instruments to be used are listed on
Table 8-1. In addition to checking the instrument response to target compounds,
the GC/MS units are checked to ensure that standard mass spectral abundance
criteria are met. Prior to each calibration, instruments being used for volatile
compound analysis are tuned using bromofluorobenzene (BFB) and instruments
being used for semivolatile analysis are tuned using decafluorotriphenylphosphine
(DFTPP). The key ions and their abundance criteria are listed in Table 8-2.
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Table 8-1
- Initial Calibration Continuing Calibration Verification
# Std # Std Acceptance
Instrument Frequency | Conc Acceptance Criteria Frequency Conc Criteria
| GC/MS Volatiles* After C-cal 5 RF for SPCCs >0.300 Every 12 1 RF for SPCCs
fails except for bromotorm hours >0.300 except for
>0.10 Max %RSD for bromoform >0.10
CCCs <30% %Drift for CCCs
» <20
GC/MS Semivolatiles™ After C-cal 5 RF for SPCC's >0.050 Every 12 1 RF for SPCCs
fails Max %RSD for CCC's hours 0.050
- <30% %Drift for CCCs
<20
' GC VOA Halocarbons After C-cal 5 %RSD of <20% Every 8-10 1 %D £ 15%
{ and/or Aromatics fails Otherwise use hours, or
1 calibration curve every 10
. samples
‘ GC Pesticides Each new 5 20% RSD of RFs of Every 10 1 <15% difference
run initial calibration to use samples from initial
T avg. RF, otherwise use response for
After C-cal curve fit. Degradation Every 20 quantitation
| tails foy IDDT, endrin 15% samples for
initially Method 8081
HPLC Each new 5 20% RSD of RFs of Every 10 1 <15% difference
run or after initial caiibration to use samples from initial
C-cal fails average RF, otherwise response for
- use curve fit quantitation
GC TPH-GRO After C-cal 5 %RSD of <20% Every 8to 10 1 %D £15%
fails otherwise use hours or
J calibration curve every 10
‘ samples
GC TPH-DRO After C-cal 5 % RSD of <20% Every 10 1 %D £15%
fails otherwise use samples
- calibration curve
ICP/Trace ICP Each new 2 Independent calibration Every 10 1 Same as initial
run verification within £10% samples
ﬁ Max. 86
samples-run
|! CVAA Each new 5 Independent calibration Every 10 1 +20% of true
‘ run varification within £10% samples valus
w GFAA Each new 5 Indepenrdent calibration Every 10 1 +20% of true
‘ run verification within +10% samples value
' Flame AA Each new 5 Independent calibration Every 10 1 +20% of true
- run verification within +10% samples value
H Hydride Generation Every new 3 Independent calibration Every 10 1 +20% of true
run verification within £10% samples value
Max. 1 hr.
w Autoanalyzer Daily 6 Correlation coefficient Every 10 1 +10% of true
>0.995 samples value

*All compounds with %RSD >15 must use first or second order regression fit of the five calibration points. If %RSD

is <15%, use of calibration curves is an afternative to average response factor calibration.
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Table 8-1
Initial Calibration Continuing Calibration Verification
# Std # Std Acceptance
Instrument Frequency | Conc Acceptance Criteria Frequency Conc Criteria
Infrared Daily 5 Correlation coefficient Every 10 1 +10% of true
Spectrophotometer >0.995 samples value
FTIR)
TOC Analyzer Daily 5 +10% @ STD Every 10 1 +10% of true
samples value
TOX Analyzer Each Batch 4 +5% @ STD Every 8 1 +5% of true value
samples
Balance Daily 4 +.5% N/A N/A N/A
Abbreviations

# Std Conc - The number of standard concentrations used

SPCCs - System performance check compounds

CCCs - Calibration check compounds

RF - Response factor

%RSD - Percent relative standard deviation

%D - Percent difference

C-cal - Continuing calibration

CVAA - Cold vapor atomic absorption spectrophotometer

HPLC - High Performance Liquid Chromatography

ICP - Inductively coupled plasma spectrophotometer; ICP run also includes interelement cormrection check
standard (beginning and end of run)

GFAA - Graphite fumace atomic absorption spectrophotometer

-

.
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Table 8-2
Mass lon Abundance Criteria
BFB Key lon Abundance Criteria:
50 15% to 40% of mass 95
75 30% to 60% of mass 95
95 base peak, 100% relative abundance
96 5% to 9% of mass 95
173 less than 2% of mass 174
174 greater than 50% of mass 95
175 5% to 9% of mass 174
176 greater than 95% but less than 101% of mass
174
177 5% to 9% of mass 176
DFTPP Key lons and lon Abundance Criteria:
51 30% to 60% of mass 198
68 less than 2% of mass 69
70 less than 2% of mass 69
127 40% to 60% of mass 198
197 less than 1% of mass 198
198 Base peak, 100% relative abundance
199 5% to 9% of mass 198
275 10% to 30% of mass 198
365 greater than 1% of mass 198
441 Present but less than mass 443
442 greater than 40% of mass 198
443 17% to 23% of mass 442
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Analytical Procedures

The analytical procedures to be used for organics and inorganics are those
described in the USEPA SW-846 3rd Edition, Update Il, 1994, for the preparation
and analysis of water, sediment, and soil for the client specified compounds.
Copies of the analytical procedures are located in the laboratory and available for
use by analysts. Copies of analytical methods are available upon request.

Volatiles by GC/MS - This method determines the concentration of volatile
(purgeable) organics. The analysis is based on purging the volatiles onto a
Tenax/silica gel trap, desorbing the volatiles onto a gas chromatographic column
which separates them and identifying the separated components with a mass
spectrometer. Method 8240B or 8260A.

Semivolatiles - This method determines the concentration of semivolatile organic
compounds that are separated into an organic solvent and are amenable to gas
chromatography. The method involves solvent extraction of the sample to isolate
analytes and GC/MS analysis to determine semivolatile compounds present in the
sample. Method 8270B.

Volatiles by GC - This method determines the concentration of volatile (purgeable)

organic compounds. The analysis is based on purging the volatiles from the
sample onto an appropriate sorbent trap and desorbing the volatiles onto a gas
chromatographic column. Using an appropriate temperature program, the
compounds are separated by the column and both qualitative and quantitative
detection is achieved with a photoionization and/or electrolytic conductivity
detector. Method 5030A/8010B/8020A/8021A. Non-halogenated organics are
analyzed by flame ionization detectors. Method 5030A/8015A.

Pesticides, PCBs, & Herbicides - This method determines the concentration of
organochloride pesticides, polychlorinated biphenyls, herbicides, and
organophosphate pesticides. The procedure includes solvent extraction of the
sample, analysis of the extract on a gas chromatograph/electron capture detector
(GC/EC) using a megabore capillary column, and confirmation on a GC/EC using
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a second megabore capillary column. A nitrogen-phosphorus detector is used for
organophosphates. If the compound concentration is sufficient, confirmation may
be done on GC/MS upon request. Pesticides Methods 8081 and 8141A.
Herbicides Method 8151.

PAHs by HPLC - The sample aliquot is extracted with methyiene chioride. The
extract is filtered (soils), dried, concentrated by evaporation and exchanged into
acetonitrile. Silica gel cleanup is used if necessary. The extract is analyzed by
reverse-phase HPLC with both UV and fluorescence detectors. Methods
3550A/36308/8310.

TPH-GRO - This method determines the concentration of gasoline range organics

(pentane to naphthalene or methylpentane to trimethylbenzene depending on the
protocol, California or API respectively). The analysis is based on purging the
volatiles from the sample onto an appropriate sorbent trap and desorbing the
volatiles onto a gas chromatographic column. Using an appropriate temperature
program, the compounds are separated by the column and both qualitative and
quantitative detection is achieved with a flame ionization detector. BTEX may be

determined simultaneously on systems equipped with a photoionization detector in

tandem with the FID.

Method 5030A/8000A/8020; APl "Method for Determination of GRO," Revision 5,
02/02/95; or California Department of Health Services LUFT Task Force TPH
Analysis -~ Gasoline Method, California Modified 8015 Method.

TPH-DRO - This method determines the concentration of diesel range organics
(C-10 to C-28 hydrocarbons). The procedure includes solvent extraction of the
sample analysis of the extract on a gas chromatograph/flame ionization detector
(GC/FID) using a megabore capillary column.

Method AP "Method for Determination of Diesel Range Organics," Revision 2,
02/05/95; or California Department of Health Services LUFT Task Force TPH
Analysis - Diesel Method (Modified), California Modified 8015 Method.

Inductively Coupled Plasma (ICP) - This is a technique for the simultaneous
determination of elements in solution after acid digestion. The basis of the
method is the measurement of atomic emission by an optical spectroscopic
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technique. Characteristic atomic line emission spectra are produced by excitation
of the sample in a radio frequency inductively coupled plasma. Because the
temperature of the plasma is considerably higher, it is especially useful for
refractory metals. Method 6010A.

The Trace ICP is the same technique as the ICP listed above except for the
orientation of the plasma (horizontal instead of vertical) and upgraded optical and
sample introduction systems, resulting in instrument detection limits approximately
a magnitude lower than the traditional ICP.

Graphite Furnace Atomic Absorption (GFAA) - This is a method of analysis
designed to detect trace amounts of the analyte through electrothermal
atomization. Samples are digested before analysis. The graphite furnace AA
spectrophotometer heats the sample within a graphite tube using an electrical
current (i.e., flameless furnace) and measures the absorption of specific metallic
elements at discrete wavelengths. (See attached list for method number.)

Cold Vapor Atomic Absorption - Organic mercury compounds are oxidized and the
mercury is reduced to the elemental state and aerated from solution in a closed
system. The mercury vapor passes through a cell positioned in the light path of a
spectrophotometer and absorbance (peak height) is measured. Method
7470A/7471A.

Flame Atomic Absorption - This method is aiso suited to metals analysis. A
solution of the sample to be analyzed is sprayed into a flame which generates
sufficient heat to decompose the sample into its constituent atoms directly in the
optical path. The difference in light intensity is measured at specific wavelengths
using a spectrophotometer. (See attached list for method number.)

Hydride Generation Atomic Absorption - Arsenic and selenium compounds are
oxidized, then reduced to arsenic (+3) and selenium (+4). The arsenic (+3) and
selenium (+4) are then converted to a volatile hydride with hydrogen produced
from a sodium borohydride/HCI reaction. The volatile hydride is swept into a
heated quartz flow cell located in the optical path of an atomic absorption
spectrophotometer. The resulting absorbance is proportional to the arsenic or
selenium concentration. Arsenic Method 7061A. Selenium Method 7741A.
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Total Cyanide Analysis - Digestion and flash distillation of the sample aid in
breaking down the complex cyanides to HCN. Simple cyanides are converted to
cyanogen chloride by reaction with Chloramine T. This reacts with pyridine and
barbituric acid reagent to give a red colored complex. The absorbance is read at
570 nm and is compared to a standard curve. An autoanalyzer is used. Method
9012.

Phenols - This method is based on automated distillation of phenol and the
subsequent reaction with 4-aminoantipyrine in basic buffer to produce a red
colored complex. The absorbance is read at 505 nm and is compared to a
standard curve. An autoanalyzer is used. Method 9066.

Moisture - A known sample weight is placed in a drying oven maintained at 103° to
105°C for 12 to 24 hours. The sample is reweighed after drying and this value is
divided by the original weight. The result is used to calculate analytical
concentration on a dry-weight basis. Methods for the Chemical Analysis of Water
and Wastes, Office of R&D, USEPA-EMSL, Cincinnati, OH, USEPA 600/4-79-020.
Method 160.3.

Total Petroleum Hydrocarbons - Samples are extracted with freon and the
resulting solution is treated with silica gel to remove fatty acids and other polar
compounds. The remaining nonpolar compounds are designated as petroleum
hydrocarbons and are quantitatively measured using infrared spectroscopy.
Methods for the Chemical Analysis of Water and Wastes, Office of R&D, USEPA-
EMSL, Cincinnati, OH, March 1979, USEPA 600/4-79-020. Method 418.1
(modified for soils).

Sulfide Analysis - The sample is acidified and a known excess of iodine is added.
The iodine reacts with sulfide in acid solution, oxidizing sulfide to sulfur. The
excess iodine is back-titrated with sodium thiosulfate. Method S030A.

Total Organic Carbon (TOC) - Following acidification, the sample is purged with
nitrogen to remove inorganic carbon. Persulfate is injected to oxidize organic
carbon to carbon dioxide which is detected by IR. An Ol Model 700 TOC analyzer
is used. Method 9060.
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Total Organic Halogen (TOX) - Organic halogen is adsorbed onto an activated
carbon column and combusted in an oxygen furnace. The resulting hydrogen
halide gases are collected in an acetic acid buffer. The halides are titrated

microcolormetrically through the generation of Ag+ ions. A Mitsubishi TOX
analyzer is used. Method 9020B.
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Inorganic Method Numbers

ICP GFAA Flame AA Hydride AA Cold Vapor

Aluminum 6010A 7020
Antimony 6010A 7041 7040
Arsenic 6010A 7060A 7061A

Barium 6010A 7080A

Beryllium 6010A 7091 7090

Cadmium 6010A 7131A 7130

Calcium 6010A 7140

Chromium 6010A 7191 7190

Ccbalt 6010A 7200

Ccpper 6010A 7211 7210

Iron 6010A 7380

Lead 6010A 7421 7420

Magnesium 6010A 7450

Manganese 6010A 7460

Mercury 7470A/

7471A

Molybdenum 6010A 7480

Nickel 6010A 7520

Potassium 6010A 7610

Selenium 6010A 7740 7741A

Silver 6010A 7761 7760A

Sodium 6010A 7710

Thallium 6010A 7841 7840

Tin 6010A

Vanadium 6010A 7910

Zinc 6010A 7950

The number of parameters analyzed and the method used will be determined by the site-specific

requirements.

i ol

I‘.-,
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Volatile Priority Pollutant Compound List (GC/MS - 8240B)
Waters Soils**
LoQ* J-Value LoQ* J-Value
Compounds (nglt) (ngit) (ng/kg) (ng/kg)
Chioromethane 5. 3. 5. 2.
Bromomethane 5. 3. 5, 3.
Vinyl chloride 5. 2. 5. 2.
Chloroethane 5. 3. 5. 3.
Acrolein 100. 40, 100. 20.
Acrylonitrile 50. 10. 50. 10.
Methylene chloride 5. 2. 5. 2.
Trichlorofluoromethane 5. 2. 5. 2.
1,1-Dichloroethene 5. 1. 5. 2.
1,1-Dichloroethane 5. 2. 5. 1.
trans-1,2-Dichloroethene 5. 2, 5. 2.
Chloroform 5. 1. 5. 1.
1,2-Dichloroethane 5. 2, 5. 2.
1,1,1-Trichloroethane 5. 1. 5. 1.
Carbon tetrachloride 5. 1. 5. 1.
Bromodichloromethane 5. 1. 5. 2.
1,1,2,2-Tetrachloroethane 5. 2. 5. 1.
1,2-Dichloropropane 5. 1. 5. 3.
trans-1,3-Dichloropropene 5. 1. 5. 1.
Trichloroethene 5. 1. 5. 1.
Dibromochloromethane 5. 2. 5. 1.
1,1,2-Trichloroethane 5. 2. 5. 2.
Benzene 5. 1. 5. 1.
cis-1,3-Dichloropropene 5. 1. 5. 1.
2-Chloroethylvinyl ether 10. 2. 10. 2.
Bromoform 5. 1. 5. 1.
Tetrachloroethene 5. 1. 5. 1.
Toluene 5. 2. 5. 1.
Chlorobenzene 5. 1. 5. 1.
Ethylbenzene 5. 2. 5. 1.
Xylene (total) 5. 1. 5. 1.

*Specitic quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.
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The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client it a valid mass spectrum is obtained. Values reported below the LOQ are
reported with a J-flag and are defined as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Appendix IX Volatile Compounds (GC/MS 8240B)
Waters Soils™*
LoQ* J-Value LoQ* J-Value
Compound (ugl) _{ug/lL) (ng/kq) (ug/kg)
Chioromethane 5. 3. 5. 2.
Bromomethane 5. 3. 5. 3.
Vinyl chloride 5. 2. 5. 2.
Dichlorodifluoromethane 5. 2. 5. 2.
Chloroethane 5. 3. 5. 3.
Methyl iodide 5. 1. 5. 3.
Acrolein 100. 40. 100. 20.
Acrylonitrile 50. 10. 50. 10.
Acetonitrile 100. 25. 100. 25.
Methylene chloride 5. 2. 5., 2.
Acetone 20. 6. 20. 7.
Trichlorofluoromethane 5. 2. 5. 2.
Carbon disulfide 5. 3. 5. 3.
Propionitrile 100. 30. 100. 30.
1,1-Dichloroethene 5. 1. 5. 2.
Allyl chloride 5. 1. 5. 1.
1,1-Dichloroethane 5. 2. 5. 1.
trans-1,2-Dichloroethene 5. 2. 5. 2.
Chloroform 5. 1. 5. 1.
1,2-Dichloroethane 5. 2, 5. 2.
Methacrylonitrile 50. 10. 50. 5.
2-Butanone 10. 3. 10. 7.
Dibromomethane 5. 1. 5. 1.
1,1,1-Trichloroethane 5. 1. 5. 1.
1,4-Dioxane 250. 70. 250. 70.
Carbon tetrachloride 5. 1. 5. 1.
Isobutyl alcohol 250. 100. 250. 100.
Vinyl acetate 10. 2. 10. 3.
Bromodichloromethane 5. 1. 5. 2.
2-Chloro-1,3-butadiene 5. 2. 5. 2.
1,2-Dichloropropane 5. 1. 5. 3.
trans-1,3-Dichloropropene 5. 1. 5. 1.
Trichloroethene 5. 1. 5. 1.
Dibromochloromethane 5. 2. 5. 1.
1,1,2-Trichloroethane 5. 2. 5. 2.
1,2-Dibromoethane 5. 1. 5. 1.
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Appendix IX Volatile Compounds (GC/MS 8240B)

Waters Soils™™
LOQ* J-Value LOQ" J-Value
Compound (ug/L) (ug/L) (ng/k (ng/kg)

Benzene 5. 1. 5. 1.
cis-1,3-Dichloropropene 5. 1 5. 1

Methyl methacrylate 5. 1 5. 1

1,1,1,2-Tetrachloroethane 5. 1 5. 2

Bromoform 5. 1. 5. 1.
trans-1,4-Dichloro-2-butene 50. 15. 50. 10.
1,2,3-Trichloropropane 5. 1. 5. 1.
2-Hexanone 10. 7. 10. 3.
4-Methyl-2-pentanone 10. 5. 10. 3.
Tetrachloroethene 5. 1. 5. 1.
1,1,2,2-Tetrachloroethane 5. 2. 5. 1.
Toluene 5. 2. 5. 1.
Ethyl methacrylate 5. 1. 5. 1.
Chlorobenzene 5. 1. 5. 1.
Pentachloroethane 5. 1. 5. 1.
Ethylbenzene 5. 2. 5. 1.
1,2-Dibromo-3-chloropropane 5. 3. 5. 2.
Styrene 5. 1. 5. 1.
Xylenes (total) 5. 1. 5. 1.

For samples preserved with 1 + 1 HCl to pH <2, low recovery of acid labile compounds is likely to occur.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client if a valid mass spectrum is obtained. Values reported below the LOQ are
reported with a J-flag and are defined as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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GC/MS Volatile Compound List (8260A)

Waters Soils™"
LoQ* J-Value LoQ* J-Value

Compound (ug/l) (ng/L) (pg/kg) (ug/kg)
Dichlorodifluoromethane 2. 5. 2.
Chloromethane
Vinyl Chioride
Bromomethane
Chloroethane

Trichlorofluoromethane

1,1-Dichloroethene

1,1-Dichloroethane

Methylene Chloride

trans-1,2-Dichloroethene

2,2-Dichloropropane

cis-1,2-Dichloroethene

Chioroform

Bromochioromethane

1,1,1-Trichloroethane

Carbon Tetrachloride

1,1-Dichloropropene

Benzene

1,2-Dichloroethane

Trichloroethene

1,2-Dichloropropane

Dibromomethane

Bromodichloromethane

Toluene

1,1,2-Trichloroethane

Tetrachloroethene

1,3-Dichloropropane

Dibromochloromethane

1,2-Dibromoethane

Chlorobenzene

1,1,1,2-Tetrachloroethane

Ethylbenzene

m+p-Xylene

o-Xylene
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ahtass |

GC/MS Volatile Compound List (8260A

Waters Soils**
LoQ" J-Value LoQ* J-Value
Compound (uglt) (ugll) (ug/kg) _ (ngrkg) |
Bromoform 5. 1. 5. 1.
isopropylbenzene
1,1,2,2-Tetrachloroethane
Bromobenzene

1,2,3-Trichloropropane

n-Propylbenzene

2-Chlorotoluene

1,3,5-Trimethylbenzene

4-Chlorotoluene

tert-Butylbenzene

1,2,4-Trimethylbenzene

sec-Butylbenzene

p-isopropyltoluene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

n-Butylbenzene

1,2-Dichlorobenzene

1,2-Dibromo-3-chloropropane

1,2,4-Trichlorobenzene

Hexachiorobutadiene

Naphthalene

1,2,3-Trichlorobenzene

ala|lalalalalalalalalalalalalalalalalololo

ololo|olalalalalolalalalalalaalalaioio)o

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by

the iaboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client if a valid mass spectrum is obtained. Values reported below the LOQ are

reported with a J-flag and are defined as estimated values.

L.OQ and J-values are evaluated annually and subject to change.
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Semivolatile Priority Pollutant Compound List

Waters Soils**
LoQ* J-Value LOQ* J-Value
Compound (ng/L) (ng/L) (ng/kg) (ng/kg)
2-Chlorophenol 10. 1. 330. 33.
Phenol 10. 1. 330. 33.
2-Nitrophenol 10. 2. 330. 67.
2,4-Dimethylphenol 10. 1. 330. 67.
2,4-Dichlorophenol 10. 2. 330. 33.
4-Chloro-3-methyliphenol 10. 2. 330. 67.
2,4,6-Trichlorophenol 10. 1. 330. 67.
2,4-Dinitrophenol 25. 5. 830. 167.
4-Nitrophenol 25. 5. 830. 167.
2-Methyl-4,6-dinitrophenol 25. 5. 830. 167.
Pentachlorophenol 25. 1. 830. 167.
N-nitrosodimethylamine 10. 2. 330. 67.
bis (2-Chloroethyl) ether 10. 1. 330. 67.
1,3-Dichlorobenzene 10. 1. 330. 33.
1,4-Dichlorobenzene 10. 1. 330. 33.
1,2-Dichlorobenzene 10. 1. 330. 33.
bis (2-Chloroisopropyl) ether 10. 2. 330. 100.
Hexachloroethane 10. 2. 330. 67.
N-nitrosodi-n-propylamine 10. 2. 330. 67.
Nitrobenzene 10. 1. 330. 33.
Isophorone 10. 1. 330. 67.
bis (2-Chloroethoxy) methane 10. 1. 330. 33.
1,2,4-trichlorobenzene 10. 1. 330. 33.
Naphthalene 10. 1. 330. 33.
Hexachlorobutadiene 10. 1. 330. 67.
Hexachlorocyclopentadiene 10. 3. 330. 167.
2-Chloronaphthalene 10. 1. 330. 33.
Acenaphthylene 10. 1. 330. 33.
Dimethyl phthalate 10. 3. 330. 33.
2,6-Dinitrotoluene 10. 1. 330. 67.
Acenaphthene 10. 1. 330. 33.
2,4-Dinitrotoluene 10. 2. 330. 67.
Fluorene 10. 1. 330. 33.
4-Chlorophenyl phenyl ether 10. 2. 330. 67.
Diethyl phthalate 10. 2. 330. 67.
1,2-Diphenylhydrazine 10. 1. 330. 67.
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Semivolatile Priority Pollutant Compound List

Waters Soils**
' LoOQ* J-Value LoQ* J-Value
Compound (ug/L) (ug/L) (ng/kg) (ng/kg)

N-nitrosodiphenyiamine 10. 2. 330. 67.
4-Bromophenyl phenyl ether 10. 2. 330. 100.
Hexachlorobenzene 10. 1. 330. 100.
Phenanthrene 10. 1. 330. 33.
Anthracene 10. 1. 330. 33.
Di-n-butyl phthalate 10. 1. 330. 33.
Fluoranthene 10. 1. 330. 33.
Pyrene 10. 1. 330. 67.
Benzidine 100. 20. 3300. 833.
Butyl benzyl phthalate 10. 2. 330. 67

Benzo (a) anthracene 10. 1. 330. 33.
Chrysene 10. 1. 330. 33

3,3-Dichlorobenzidine 20. 2. 670. 133

bis (2-Ethylhexyl) phthalate 10. 2. 330. 67.
Di-n-octyl phthalate 10. 2. 330. 67.
Benzo (b) fluoranthene 10. 2. 330. 67.
Benzo (k) fluoranthene 10. 2. 330. 133.
Benzo (a) pyrene 10. 2. 330. 67.
Indeno (1,2,3-cd) pyrene 10. 2. 330. 67.
Dibenz (a,h) anthracene 10. 2. 330. 67.
Benzo (ghi) perylene 10. 2. 330. 67.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client if a valid mass spectrum is obtained. Values reported below the LOQ are
reported with a J-flag and are defined as estimated values.

LOQ and J-values are evaluated annualiy and subject to change.
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Appendix IX Semivolatile Compounds

Waters Soils**
LoQ* J-Value LoQ* J-Value
Compound (ug/L) (ug/L) (ug/kg) (ug/ka)
Acenaphthene 10. 1. 330. 33.
Acenaphthylene 10. 1. 330. 33.
Acetophenone 10. 2. 330. 33.
2-Acetylaminofiuorene 10. 2. 330. 67.
4-Aminobiphenyl 10. 1. 330. 133.
Aniline 10. 2. 330. 100.
Anthracene 10. 1. 330. 33.
Benzo (a) anthracene 10. 1. 330. 33.
Benzo (b) fluoranthene 10. 2. 330. 67.
Benzo (k) fluoranthene 10. 2. 330. 133.
Benzo (ghi) perylene 10. 2. 330. 67.
Benzo (a) pyrene 10. 2. 330. 67.
Benzyl alcohol 20. 2. 670. 100.
bis (2-Chloroethoxy) methane 10. 1. 330. 33.
bis (2-Chloroethyl) ether 10. 1. 330. 67.
bis (2-Ethylhexyl) phthalate 10. 2. 330. 67.
4-Bromophenyl phenyl ether 10. 2. 330. 100.
Butyl benzyl phthalate 10. 2. 330. 67.
4-Chloroaniline 10. 2. 330. 100.
Chiorobenzilate 10. 4. 330. 67.
4-Chloro-3-methylphenol 10. 2. 330. 67.
2-Chloronaphthalene 10. 1. 330. 33.
2-Chiorophenol 10. 1. 330. 33.
4-Chlorophenyl phenyl ether 10. 2. 330. 67.
Chrysene 10. 1. 330. 33.
2-methyl phenol 10. 2. 330. 67.
3 and 4 methyl phenol 10. 2. 330. 100.
Diallate 10. 2. 330. 100.
Dibenzofuran 10. 1. 330. 33.
Di-n-butyl phthalate 10. 1. 330. 33.
Dibenz (a,h) anthracene 10. 2. 330. 67.
1,2-Dichlorobenzene 10. 1. 330. 33.
1,3-Dichlorobenzene 10. 1. 330. 33.
1,4-Dichlorobenzene 10. 1. 330. 33.
3,3'-Dichlorobenzidine 20. 2. 670. 133.
2,4-Dichlorophenol 10. 2. 330. 33.
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Appendix IX Semivolatile Compounds

Waters Soils**
LoQ* J-Value LoQ* J-Value
Compound wgt) | (o) (ug/kg) (ug/kg)
2,6-Dichlorophenol 10. 1. 330. 67.
Diethy! phthalate 10. 2 330. 67.
Dimethoate 10. 2 330. 100.
p-(Dimethylamino) azobenzene 10. 1 330. 133.
7,12-Dimethylbenz(a) anthracene 10. 2 330. 33.
3,3-Dimethylbenzidine 20. 2 670. 100.
a,a-dimethyl-1-phenethylamine 20. 1 670. 67.
2,4-Dimethylphenol 10. 1 330. 67.
Dimethyl phthalate 10. 3 330. 33.
m-Dinitrobenzene 10. 2 330. 67.
2-Methyl-4,6-dinitrophenol 25. 5 830. 167.
2,4-Dinitrophenol 25. 5 830. 167.
2,4-Dinitrotoluene 10. 2 330. 67.
2,6-Dinitrotoluene 10. 1 330. 67.
Di-n-octyl phthalate 10. 2 330. 67.
Ethyl methanesulfonate 20. 1. 670. 67.
Fluoranthene 10. 1. 330. 33.
Fluorene 10. 1 330. 33.
Hexachlorobenzene 10. 1 330. 100.
Hexachlorobutadiene 10. 1 330. 67.
Hexachlorocyclopentadiene 10. 3 330. 167.
Hexachloroethane 10. 2 330. 67.
Hexachloropropene 10. 2 330. 67.
Indeno (1,2,3-cd) pyrene 10. 2 330. 67.
Isodrin 20. 1 670. 33.
Isophorone 10. 1 330. 67.
Isosafrole 10. 1 330. 33.
Methapyrilene 20. 1 670. 133.
3-Methylichloranthene 10. 2 330. 67.
Methyl methanesulfonate 10. 1 330. 33.
Methyinaphthalene 10. 1 330. 33.
Naphthalene 10. 1 330. 33.
1,4-Naphthoquinone 10, 1 330. 100.
1-Naphthylamine 10. 2 330. 33.
2-Naphthylamine 10. 2 330. 33.
2-Nitroaniline 10. 1 330. 67.
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Appendix IX Semivolatiie Compounds

Waters Soils™*
LoQ* J-Value LoQ* J-Value
Compound (ug/L) (ug/lL (ug/kg) (ng/kg)
3-Nitroaniline 10. 1. 330. 67.
4-Nitroaniline 10. 2. 330. 100.
Nitrobenzene 10. 1. 330. 33.
2-Nitrophenol 10. 2. 330. 67.
4-Nitrophenol 25. 5. 830. 167.
4-Nitroquinoline 1-oxide 100. 10. 3300. 330.
N-Nitrosodi-n-butylamine 10. 2. 330. 67.
N-Nitrosodiethylamine 10. 2. 330. 100.
N-Nitrosodimethylamine 10. 2. 330. 67.
N-Nitrosodiphenylamine1 10. 2. 330. 67.
N-Nitrosodi-n-propylamine 10. 2. 330. 67.
N-Nitrosomethylethylamine 10. 2, 330. 133.
N-Nitrosomorpholine 10. 1. 330. 67.
N-Nitrosopiperidine 10. 2. 330. 67.
N-Nitrospyrrolidine 10. 2. 330. 100.
5-Nitro-o-toluidine 10. 2, 330. 100.
Pentachlorobenzene 10. 1. 330. 67.
Pentachloronitrobenzene 10. 2. 330. 100.
Pentachlorophenol 25. 1. 830. 167.
Phenacetin 10. 2. 330. 67.
Phenanthrene 10. 1. 330. 33.
Phenol 10. 1. 330. 33.
1,4-Phenylenediamine 200. 20. 6700. 667.
2-Picoline 10. 1. 330. 67.
Pronamide 10. 1. 330. 100.
Pyrene 10. 1. 330. 67.
Pyridine 10. 2. 330. 33,
Safrole 10. 2. 330. 67.
1,2,4,5-Tetrachlorobenzene 10. 1. 330. 67.
2,3,4,6-Tetrachlorpheno! 10. 2. 330. 33.
Tetraethyl dithiopyrophosphate 10. 2. 330. 67.
Thionazin 20. 2. 670. 200.
o-Toluidine 10. 2. 330. 100.
1,2,4-Trichlorobenzene 10. 1. 330. 33.
2,4,5-Trichlorophenol 10. 1. 330. 67.
2,4,6-Trichlorophenol 10. 1. 330. 67.
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Appendix IX Semivolatile Compounds

Waters Soils™*
LoQ* J-Value LoQ" J-Value
Compound (ug/L) (ug/'l) (hakg) {ug/kg)
0,0,0-Triethylphosphorothioate 10. 2. 330 67.
1,3,5-Trinitrobenzene 10. 5. 330. 167.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by

the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client if a valid mass spectrum is obtained. Values reported below the LOQ are
reported with a J-flag and are defined as estimated values.

1N-Nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. The result reported for N-

Nitrosodiphenylamine represents the combined total of both compounds.

LOQ and J-values are evaluated annually and subject to change.
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Volatiles by GC
Volatile Organics List

Waters Soils**
LoQ* J-Value LoQ* J-Value
Compound (ug/L) (ug/L) (ug/kg) (1g/kg)

Chloromethane 5. 0.09 5. 05
Bromomethane 5. 1.18 5. 05
Dichlorodifluoromethane 2. 0.2 2. 0.2
Vinyl chloride 1. 0.2 1. 0.1
Chioroethane 1. 0.52 1. 0.1
Methylene chloride 1. 0.25 1. 0.1
Trichlorofluoromethane 1. 0.1 1. 0.1
1,1-Dichloroethene 1. 0.13 1. 0.1
1,1-Dichioroethane 1. 0.07 1. 0.1
1,2-Dichloroethene {cis/trans) 1. 0.1 1. 0.1
Chloroform 1. 0.05 1. 0.1
1,2-Dichioroethane 1. 0.1 1. 0.1
1,1,1-Trichloroethane 1. 0.03 1. 0.1
Carbon tetrachloride 1. 0.12 1. 0.1
Bromodichloromethane 1. 0.09 1. 0.1
1,2-Dichlorpropane 1. 0.04 1. 0.1
trans-1,3-Dichloropropene 1. 0.2 1. 0.1
Trichloroethene 1. 0.12 1. 0.1
Dibromochloromethane 1. 0.09 1. 0.1
1,1,2-Trichloroethane 1. 0.105 1. 0.1
cis-1,3-Dichloropropene 1. 0.34 1. 0.1
2-Chloroethylvinyl-ether 10. 0.9 10. 1.

Bromoform 2. 0.2 2. 0.2
1,1,2,2-Tetrachloroethane 2. 0.05 2. 0.2
Tetrachloroethene 1. 0.04 1. 0.1
Chlorobenzene 1. 0.25 1. 0.1
Benzene 1. 0.2 1. 0.2
Toluene 1. 0.2 1. 0.1
Ethylbenzene 1. 0.1 1. 0.2
o-Xylene 1. 0.2 1. 0.2
m-Xylene 1. 0.2 1. 0.2
p-Xylene 1. 0.2 1. 0.2

*Specitic quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.
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**Quantitation limits listed for soil/'sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/'sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined
as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Pesticide/PCB Priority Pollutant Compound List

Waters Soils™
LOQ* J-Value LoQ* J-Value
Compound (wgl) | won) | (mgkg) (ma/kg)
alpha-BHC 0.01 0.001 0.01 0.00042
beta-BHC 0.01 0.0011 0.01 0.0011
gamma-BHC (Lindane) 0.01 0.001 0.01 0.00055
delta-BHC 0.01 0.003 0.01 0.00061
Heptachlor 0.01 0.0016 0.01 0.00077
Aldrin 0.01 0.0063 0.01 0.0014
Heptachlor epoxide 0.01 0.001 0.01 0.00059
4,4-DDE 0.01 0.001 0.01 0.00068
4,4-DDD 0.01 0.0048 0.01 0.0002
4,4-DDT 0.01 0.009 0.01 0.0006
Dieldrin 0.01 0.001 0.01 0.00042
Endrin 0.01 0.0071 0.01 0.0004
Chiordane 0.3 0.02 0.05 0.013
Toxaphene 4, 0.40 2, 0.019
Endosulfan | 0.01 0.002 0.01 0.0012
Endosulfan I 0.01 0.0049 0.01 0.00079
Endosulfan sulfate 0.03 0.003 0.03 0.00065
Endrin aldehyde 0.1 0.0048 0.1 0.0011
Methoxychlor 0.05 0.016 0.05 0.0016
PCB-1016 1. 0.043 0.2 0.034
PCB-1221 1. 0.12 0.2 0.049
PCB-1232 1. 0.048 0.2 0.026
PCB-1242 1. 0.10 0.2 0.013
PCB-1248 1. 0.038 0.2 0.035
PCB-1254 1. 0.14 0.2 0.028
PCB-1260 1. 0.038 02 0.032

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided

for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by

the laboratory for soil/'sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined

as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Appendix IX Organochlorines
Waters Soils™*
LoQ* J-Value LoQ* J-Value

Compound (ug/t) (ug/t) (mg/kg) (mg/kg)
Aldrin 0.01 0.0063 0.01 0.0014
alpha-BHC 0.01 0.001 0.01 0.0042
beta-BHC 0.01 0.0011 0.01 0.0011
delta-BHC 0.01 0.003 0.01 0.00061
gamma-BHC (Lindane) 0.01 0.001 0.01 0.00055
Chlordane 03 0.02 0.05 0.013
4,4-DDT 0.01 0.009 0.01 0.0006
4,4-DDE 0.01 0.001 0.01 0.00068
4,4-DDD 0.01 0.0048 0.01 0.0002
Dieldrin 0.01 0.001 0.01 0.00042
Endosulfan | 0.01 0.002 0.01 0.0012
Endosulfan I} 0.01 0.0049 0.01 0.00072
Endosuifan sulfate 0.03 0.003 0.03 0.00065
Endrin 0.01 0.0071 0.01 0.0004
Endrin aldehyde 0.1 0.0048 0.1 0.0011
Heptachlor 0.01 0.0016 0.01 0.00077
Heptachlor epoxide 0.01 0.001 0.01 0.00059
Kepone 0.7 0.3 0.7 0.1
Methoxychlor 0.05 0.016 0.05 0.0016
PCB-1016 1. 0.043 02 0.034
PCB-1221 1. 0.12 02 0.049
PCB-1232 1. 0.048 0.2 0.026
PCB-1242 1. 0.10 0.2 0.013
PCB-1248 1. 0.038 02 0.035
PCB-1254 1. 0.14 0.2 0.028
PCB-1260 1. 0.036 02 0.032
Toxaphene 4. 0.40 2. 0.019

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined
as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Appendix IX Herbicide Compounds
Waters Soils**
LoQ" J-Value LOQ* J-Value
Compound (ug/L) (ug/L) (mg/kg) {mg/kg)
2,4-D 1. 0.071 0.2 0.02
Dinoseb 1. 0.016 0.2 0.005
2,45-TP 0.1 0.011 0.05 0.002
245-T 0.1 0.0059 0.05 0.002

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/'sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value

when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined
as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Appendix IX Organophosphates
Waters Soils™*
LoQ" J-Value LoQ* J-Value
Compound (ng/L) (ng/L) (mg/kg) (mg/kg)
Disulfoton 03 0.065 0.3 0.066
Methyl| parathion 0.2 0.046 0.08 0.016
Ethyl parathion 02 0.064 0.08 0.016
Famphur 05 0.077 0.1 0.024
Phorate 03 0.063 0.1 0.019

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined

as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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PAHs by HPLC 8310
Waters Soils™*
LOQ* J-Value LoQ* J-Value

Compound (ng/L) (ng/L) (mg/kg) (mg/kg)
Naphthalene 10. 0.9 0.67 0.058
Acenapthylene 20. 07 0.67 0.049
Acenaphthene 20. 2. 0.67 0.180
Fluorene 2. 1. 067 0.011
Phenanthrene 2. 0.04 0.167 0.017
Anthracene 1. 0.03 0.167 0.0017
Fluoranthene 0.5 0.02 0.067 0.00078
Pyrene 2. 0.5 0.067 0.0041
Benzo(a)anthracene 0.1 0.04 0.003 0.00063
Chrysene 1. 0.2 0.03 0.0018
Benzo(b)fluoranthene 0.2 0.03 0.0067 0.00035
Benzo(k)fluoranthene 0.1 0.01 0.0067 0.00034
Benzo(a)pyrene 0.2 0.02 0.0067 0.00097
Dibenzo(a,h)anthracene 0.2 0.04 0.0067 0.003
Benzo(g,h,i)perylene 05 0.2 0.0167 0.01
Indeno(1,2,3-cd)pyrene 05 0.1 0.0167 0.0027

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value

when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined
as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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TPH GRO/DRO
Waters Soils**
LOQ* J-Value LoQ* J-Value
Compound (mg/L) (mg/L) (mg/kg) (mg/kg)
TPH-GRO 0.05 0.02 1. 0.2
TPH-DRO 04 0.2 7. 4,

NOTE: J-values listed are higher than determined MDLs. This is because the method sums total

detectable area under the chromatographic plot in region of interest, instead of actual fuel peak area as

the respective fuel.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided

for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by

the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value

when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined

as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Inorganic Appendix IX Analyte List
Waters Soils**
LOQ* J-Value LoOQ* J-Value
Analyte (mg/L) (mg/L) (mg/kg) (mg/kg)
Antimony 0.2 0.015 20. 22
Arsenict 0.01 0.0027 1. 0.25
Barium 0.1 0.0022 10. 2.2
Beryllium 0.01 0.0013 05 0.074
Cadmium 0.01 0.0027 2. 0.13
Chromium 0.03 0.0043 4. 0.47
Cobalt 0.05 0.0055 5. 0.52
Copper 0.025 0.0038 4, 0.50
Lead! 0.005 0.0020 0.5 0.16
Mercury2 0.0002 0.000043 0.1 0.028
Nickel 0.05 0.0054 5. , 0.46
Selenium1 0.01 0.0027 0.5 0.18
Silver 0.02 0.0036 2. 0.45
Thallium? 0.02 0.0045 2. 0.39
Tin 0.3 0.025 25. 22
Vanadium 0.02 0.0070 2. 0.68
Zinc 0.025 0.012 10. 0.40
Cyanide 0.005 0.004 0.1 0.08
Sulfide 2. 0.49 30. 8.61

'Analysis by Trace ICP
2Analysis by Cold Vapor
Except for cyanide and sulfide, all other elements analyzed by ICP.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined
as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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Inorganic Priority Pollutants List (PPL)
Waters Soils**
LoQ* J-Value LoQ* J-Value
Analyte (mg/L) (mg/L) (mg/kg) (mg/kg)
Antimony 0.2 0.015 20. 2.2
Arsenic' 0.01 0.0027 1. 0.25
Beryllium 0.01 0.0013 0.5 0.074
Cadmium 0.01 0.0027 2. 0.13
Chromium 0.03 0.0043 4, 0.47
Copper 0.025 0.0038 4, 0.50
Lead' 0.005 0.0020 0.5 0.16
Mercury? 0.0002 0.000043 | 0.1 0.028
Nickel 0.05 0.0054 5. 0.46
Selenium' 0.01 0.0027 0.5 0.18
Silver 0.02 0.0036 2. 0.45
Thallium' 0.02 0.0045 2. 0.39
Zinc 0.025 0.012 10. 0.40
Cyanide 0.005 0.004 0.1 0.08

'Analyzed by Trace ICP

?Analyzed by Cold Vapor

Except for cyanide, all other elements analyzed by ICP.

*Specitic quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided

for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by

the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined

as estimated values.

LOQ and J-values are evaluated annually and subject to change.

]
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Waters Soils**
LoQ* J-Value LoQ* J-Value
Parameter (mg/L) (mg/l) (mg/kg) (mg/kg)
Phenols 0.005 0.004 0.1 0.0007
TOC 1.0 10. 50. 10.
TOX 5. ugl 5. uglL 100. 100.
TPH 03 0.1 20. 7.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided

for guidance and may not always be achievable.

**Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculated on a dry-weight basis will be higher.

The laboratory routinely reports at the limit of quantitation (LOQ) but can estimate down to the J-value
when requested by the client. Values reported below the LOQ are reported with a J-flag and are defined

as estimated values.

LOQ and J-values are evaluated annually and subject to change.
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10. Data Reduction, Validation, and Reporting

Raw analytical data generated in the laboratories is collected on printouts from the
instruments and associated data system or manually in bound notebooks.
Analysts review data as it is generated to determine that the instruments are
performing within specifications. This review includes calibration checks,
surrogate recoveries, blank checks, retention time reproducibility, and other QC
checks described in Sections No. 8 and 11. If any problems are noted during the
analytical run, corrective action is taken and documented.

Each analytical run is reviewed by a chemist for completeness and accuracy prior
to interpretation and data reduction. The following calculations are used to reduce
raw data to reportable results.

GC/MS calculation used by the data system to determine concentration in extract
for semivolatiles or in the sample itself for volatiles:

Q = (Ax) (Is) / (Als) (RRF) (Vi)

= Peak area
Als = Internal standard peak area

Is = Amount of internal standard injected (ng)

» )
.y
s
it

Relative response factor

Vi = Volume of extract injected (L) or volume sample purged (mL)
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The extract concentration is further reduced by considering the initial sample
weight or volume and the final extract volume:

Concentration = (Q) (D) (F) (1000) / (/)

Where:
Q = Concentration determined by the data system (mg/L)
D = Dilution factor if needed
F = Final extract volume (mL)
| = Initial sample weight (grams) or volume (mL)

Results are reported in pg/L for water samples and pg/kg for solid samples. Soil
samples are reported on an as received and on a dry-weight basis. The results
are reported on Lancaster Labs Analysis Report Forms shown in Appendix A.

For volatiles by GC, a five-point external calibration procedure is used. The
resulting point-to-point calibration curve is used by the data system to calculate
analyte concentrations. The equations that the data system uses for calculating
analyte concentrations are shown below.

A. When analyte peak height, Hx, falls between the peak heights of two
calibration points, Hn and Hn+1, the analyte concentration is calculated as
follows when using a point-to-point calibration curve:

Concentration = ([(Hx — Hn) / S] + An) x (DF)
S=(Hn+1-Hn)/ (An+1- An)
Where:

Hx = Analyte peak height
Hn = Analyte peak height in the nth calibration level
Hn+1 = Analyte peak height in the n+1 calibration level

S = Slope between the n and n+1 calibration points for the analyte

] ]
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An = The concentration of the analyte in the nth calibration level
An+1 = The concentration of the analyte in the n+1 calibration level

DF = Dilution factor
B. When the analyte peak height is below the peak height for the lowest
calibration standard, the analyte concentration is calculated as foliows when
using a point-to-point calibration curve with extrapolation to zero:
Concentration = [(Hx) x (A1/ H1)] x (DF)
Where:
Hx = Analyte peak height
A1 = Concentration of analyte in the first calibration level

H1 = Analyte peak height in first calibration level

DF = Dilution factor

Results are reported in pug/L for water samples and in pg/kg for solid samples. Soil
samples are reported on an as received and on a dry weight basis.

The results for the pesticides/PCBs analysis are calculated using the following
equation:

Concentration = (Ax) (Is) (Vt) (DF) / (As) (Vi) (Vs)
Where:
Ax = Peak height for the parameter being measured
Is = Amount of standard injected (nQ)

Vt = Volume of total extract ( L)
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DF = Dilution factor, if needed
As = Peak height for the external standard
Vi = Volume of extract injected (L)
Vs = Volume (mL) or weight (gm) of saﬁple extracted

Results are reported as pg/L for water samples and mg/kg for solid samples. Soil
samples are reported on an as received and on a dry weight basis. Results are
reported on Lancaster Labs Analysis Report Forms shown in Appendix A.

For Herbicides, a five-point calibration curve is constructed for each compound.
The results are calculated from the curve when the %RSD is >20%. Otherwise,
the results are calculated using the average response factor.

A. Curve

F x FV

Sample Concentrati ki = entration X o~
mp Qo centra /on', mg ! kg or ug / L = Extract Concentration x W (or IV)

Where:
Extract Conc., = (peak ht. - Y-intercept)/slope
FV = final volume = 100 mL (solids), 10 mL (waters)
IWor IV = initial weight = 10 g, initial volume 1000 mL
DF = Dilution Factor
B. Average response factor

The calculation performed by single point is the same as above except the
extract concentration is calculated as follow:
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pk ht in sample Int std ht in L3 std
Extract Conc.,ng/mL = e -
Hg Average Re sponse Factor (ARF) Int std ht in sample

Where;

ARF = Average Response Factor [(RF Calib1 + ... + RF Calib 5)/5]

The results for the PAHs by HPLC analysis are calculated using the following
equation:

Pk Ht x RF x FV x DF x AF
IV (or IW)

= Concentration (ug/ L) or mg/ kg

Where:

Pk Ht = Peak height found in sample
RF = Response factor (ppm/peak height) of analyte in standard
FV = Final volume of sample extract* (mL)
DF = Dilution factor (where applicable)
IV = Initial volume of sample extracted (L)
IW = Initial weight of the sample extracted (gm)

**AF = Additional factor

*Please note that the final volume of the extract is 3 mL for aqueous and 10 mL for
solids

**Additional factor is five to compensate for the dilution into ACN
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Results are reported as pg/L for water samples and mg/kg for solid samples. Soil
samples are reported on an as received and on a dry weight basis. Results are
reported on Lancaster Labs Analysis Report Forms shown in Appendix A.

For TPH-GRO and TPH-DRO, a five-point external calibration procedure is used.
The resulting point-to-point calibration curve is used by the data system to
calculate analyte concentrations. The equations that the data system uses for

calculating analyte concentrations are shown below:

Concentration = (Ax / Rf) x (DF)

Where:
Ax = Total peak area under the curve in region defined as analyte
DF = Dilution factor

RF = Average response factor from the calibration curve, caiculated as shown
below:

RF =[(As1/ Qsl) + (As2 / Qs2) + (As3/ Qs3) + (As4 / Qs4) + (As5/ Qs5)]/ 5

Where:
As# = Analyte peak sum area for all components of calibration level #

Qs# = Analyte concentration sum for all components of calibration level #

Results are reported in mg/L for water samples and in mg/kg for solid samples.
Soil samples are reported on an as received an on a dry weight basis.
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For DRO, calculation also includes the Factor "F/I"

Where:
F = Final extract volume (mL)
| = Initial sample weight (grams) or volume (mL)
The results for Inorganic analyses are calculated using the following equation:
Concentration = (A) (D) (E) / (F)

Where:

A = The concentration determined by AA, ICP, or FTIR using calibration data
programmed into the instrument (mg/L)

D = Dilution factor if needed
E = Final extract volume (mL)
F = Initial sample volume (mL) or weight (gm)

Results are usually reported in mg/L for water samples and in mg/kg for solid
samples. Alternate units are available upon request. Soil samples are reported
on an as received and on a dry weight basis. The results are reported on
Lancaster Labs Analysis Report Forms shown in Appendix A.

The principle criteria used to validate data will be the acceptance criteria described
in Sections No. 8 and 11 and protocols specified in laboratory SOPs. Following
review, interpretation, and data reduction by the analyst, data is transferred to the
laboratory sample management system either by direct data upload from the
analytical data system or manually. This system stores client information, sample
results, and QC results. A security system is in place to control access of
laboratory personnel and to provide an audit trail for information changes. The
data is again reviewed by the group leader or another analyst whose function is to
provide an independent review and verified on the sample management system.
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The person performing the verification step reviews all data including quality
control information prior to verifying the data. Any errors identified and corrected
during the review process are documented and addressed with appropriate
personnel to ensure generation of quality data. If data package deliverables have
been requested, the laboratory will complete the appropriate forms (see

Appendix A) summarizing the quality control information, and transfer copies of all
raw data (instrument printouts, spectra, chromatograms, laboratory notebooks,
etc.) to the Data Packages Group. This group will combine the information from
the various analytical groups and the analytical reports from the laboratory sample
management system into one package in the client requested format. This
package is reviewed by the Quality Assurance Department for conformance with
SOPs and to ensure that all QC goals have been met. Any analytical problems
are discussed in the case narrative, which is also included with the data package
deliverables.

The validation of the data by the Quality Assurance Department includes spot
checking raw data versus the final report, checking that all pertinent raw data is
included and does refer to the samples analyzed, review of all QC results for
conformance with the method, and review of the case narrative for description of
any unusual occurrences during analysis. This validation is performed using
techniques similar to those used by the Sample Management Office for the
USEPA's Contract Laboratory Program. The validation performed by the
laboratory does not address usability of the data, which usually requires some
knowledge of the site. The laboratory will make every attempt to mest the
requirements of this QAPP, thus reducing the need to assess usability of the data.

The laboratory sample management system is programmed to accept and track
the results of quality control samples including blanks, surrogates, recoveries,
duplicates, controls, and reference materials. The computer is programmed with
the acceptance criteria for each type of QC sample and will display an out-of-spec
message if the data is not within specifications. All data outside of specifications
appears on a report to the Quality Assurance Department on the next working day.
These are reviewed by the Quality Assurance Department for severity of the
problems and trends in the data. The reports are then sent to the analytical
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groups for the purpose of documenting the corrective action taken. The sample
management system also produces control charts and has searching capabilities
to aid in data review. The flow of data from the time the samples enter the
laboratory until the data is reported are summarized in Table 10-1.

Any data recorded manually will be collected in bound notebooks. All entries will
be in ink, with no erasures or white-out being permitted. Any changes in data will
be made using a single line to avoid obliteration of the original entry and will be
dated and signed. Any data resulting from instrument printouts will be dated and
will contain the signature and/or identification of the analyst responsible for its
generation. After copies of the data are incorporated into the data package
‘deliverables, the originals will be stored in locked archives at the laboratory for a
period of 7 years.

Project files will be created per client/project and will contain chain-of-custody
records, analysis requirements, and laboratory acknowledgments which document
samples received, laboratory sample number assignment, and analysis requested.
Raw data is filed per batch number assignment and laboratory sample number
which correlates to the sample receipt documents. When the project is complete,
all documentation is archived in a limited access area and retained for 5 years.
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Table 10-1

Sample and Data Routing at Lancaster Laboratories

Action

Personnel Involved

Sample received at Lancaster Labs

Sample Administration

Sample is entered onto sample management
system (lab ID number assigned, analyses
scheduled, chain of custody started, storage
location assigned)

Sample Administration

Sample stored in assigned location (refrigerator,
freezer, etc.)

Sample Support

Acknowledgment sent to client

Sample Administration

Removed from storage for analysis; necessary
aliquot taken and sample retumed to storage

Technical Personnel

Analysis is performed according to selected
analytical method; raw data recorded, reviewed,
and transferred to computer by chemist or
technician” ‘

Technical Personnel

Computer performs calculations as programmed
according to methods

Data Processing

Chemist or supervisor verifies raw data

Technical Personnel

Data package deliverables are assembled

Data Package Group

Data packages are reviewed prior to mailing

Quality Assurance Dept.
Laboratory Management

*Analyses requiring the chemist's interpretation may involve manual data reduction prior

to entry onto the computer.
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Internal ality Control Check

The particular types and frequencies of quality control checks analyzed with each
sample are defined in USEPA SW-846 3rd Edition, Update Il, 1994. The quality
control checks routinely performed during sample analysis include surrogates,
matrix spikes, duplicates, blanks, internal standards, and laboratory control
samples. In addition to these checks, some inorganic analyses employ serial
dilutions and interference check samples.

Surrogates (used for organic analysis only) - Each sample, matrix spike, matrix
spike duplicate, and blank are spiked with surrogate compounds prior to purging
and extraction in order to monitor preparation and analysis. Surrogates are used
to evaluate analytical efficiency by measuring recovery.

Matrix Spikes - A matrix (soil or water) is spiked with known quantities of specific
compounds and subjected to the entire analytical procedure in order to indicate
the appropriateness of the method for the matrix by measuring recovery.

Duplicates (matrix spike duplicate - organics and inorganics; duplicate -
inorganics) - A second aliquot of a matrix/sample is analyzed at the same time as
the original sample in order to determine the precision of the method. Recovery of
the original compared to the duplicate is expressed as relative percent differences
(RPD).

Blanks (method, preparation) - Blanks are an analytical control consisting of a
volume of dsionized, distilled laboratory water for water samples, or a purified solid
matrix for soil/sediment samples. (Metals use a digested reagent blank with soils.)
They are treated with the same reagents, internal standards, and surrogate
standards and carried through the entire analytical procedure. The blank is used
to define the level of laboratory background contamination.

Internal Standards (used for GC/MS and some GC analysis) - Internal standards
are compounds added to every standard, biank matrix, spike, matrix spike
duplicate, and sample at a known concentration, prior to analysis. Comparison of
the peak areas of the internal standards are used for internal standard quantitation
as well as to determine when changes in the instrument response will adversely
affect quantification of target compounds.
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Serial Dilutions (used for inorganics GFAA and ICP only) - If the analyte
concentration is sufficiently high an analysis of a five-fold dilution must agree
within 10% of the original determination. If the dilution analysis is not within 10%,
a chemical or physical interference effect should be suspected.

Interference Check Sample (ICP) - To verify interelement and background
correction factors a solution containing both interfering and analyte elements of
known concentration is analyzed at the beginning and end of each analysis run or
a minimum of twice per 8 hours.

Laboratory Control Samples - Aqueous and solid control samples of known
composition are analyzed using the same sample preparation, reagents, and
analytical methods employed for the sample. For inorganics, LCS recovery must
fall within established control limits. For organics, an LCS is run when MS/MSD
recovery falls outside established limits. The LCS recovery must fall within
acceptance limits based on statistical evaluation of past lab data.

The results of quality control samples are entered into the computer along with
sample results. The computer is programmed to compare the individual values
with the acceptance limits. If the results are not within the acceptance criteria,
appropriate corrective action is taken where necessary. Management is kept
informed by daily reports of QC outliers generated by the computerized system.
Monthly reports on results of all QC analyses showing mean and standard
deviation will indicate trends or method bias. Control charts are piotted via
computer and may be accessed at any time by all analysts.

The tables that follow show the types and frequency of QC performed, along with
the acceptance limits and corrective action.



Section No. 11
Revision No. 4
Date: 10/07/96

Page 3 of 34
Table 11-1
Quality Control
GC/MS Volatiles (8240B)
Acceptance Limits(%)
Type WATERS SOILS Frequency Corrective Action
Surrogates: Each sample, MS, Reanalyze sample if outside
MSD, LCS, and limits; if reanalysis confirms
blank original, document on report
Bromofluorobenzene 86-115 74 -121
1,2-Dichloroethane-d4 76 - 114 70-121
Matrix Spikes: See Table 11-2 and 11-3 Each group (£20) of | LCS run for compounds
for acceptance criteria samples per outside acceptance limits
. . matrixlevel
Spike all compounds of interest
Laboratory Control Samples: Same as for matrix spikes | Each group (<20) Reanalyze LCS and

Spike all compounds cf interest

when MS/MSD falls
outside established
limits

associated samples for
compounds outside
acceptance limits

Matrix Spike Duplicates (RPD):

Spike all compounds of interest

<30%

Each group (<20) of
samples per
matrix/level

Evaluated by analyst in
relationship to other QC
results

Blanks:

<LOQ for all compounds

Once for each
12-hour time period

Reanalyze blank and
associated samples if blank
outside limits

Internal Standards:

Bromochloromethane
1,4-Difluorobenzene
Chlorobenzene-ds

-50% to +100% of internal

standard area of 12-hour
STD

RT Change <30 sec.

Each sample, MS,
MSD, LCS, and
blank

Reanalyze samples; if
reanalysis confirms original,
document on report or case
narrative

Accuracy is subject to change over time.
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Table 11-2

GC/MS Statistical Acceptance Limits for
Volatile Compounds not Included in Table 11-3

Compound Name Acceptance Limit (%)
Dichlorodifluoromethane 24 - 157
Ethyl Ether 67 - 123
Acrolein 22 - 169
Freon 113 72-174
Acetone . 19-150
Methyl lodide 45 - 130
Carbon Disulfide 29 - 183
Acetonitrile 1-199
Allyl Chloride 55 - 142
Acrylonitrile 51-138
Vinyl Acetate 19-190
2-Chloro-1,3-butadiene 77 -129
2-Butanone 22 - 167
Propionitrile 56 - 139
Ethyl Acetate 69 - 147
Methacrylonitrile 69 - 128
Isobutyl Alcohol ' 1-234
Methyl Methacrylate 66 - 131
Dibromomethane 76 - 136
1,4-Dioxane 3-164
2-Nitropropane 54 -106
4-Methyl-2-pentanone 50-124
Ethyl Methacrylate 68 - 270
2-Hexanone 52 -140
1,2-Dibromoethane 45 -135
1,1,1,2-Tetrachloroethane 23 -149
Xylene (total) 61-165
Styrene 74 - 136
Cyclohexanone 43 -123
1,2,3-Trichloropropane 72-125
trans-1,4-Dichloro-2-butene 56 - 141
Pentachloroethane 56 - 132
1,2-Dibromo-3-chloropropane 40 - 154
n-Pentane 27 - 195

1,2-Diethylbenzene 56 - 148
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Table 11-2

GC/MS Statistical Acceptance Limits for
Volatile Compounds not Included in Table 11-3

Compound Name Acceptance Limit (%)
1,3-Diethylbenzene 57 - 147
1,4-Diethylbenzene 57 -149
Methy! Tertiary Butyl Ether 80 - 123
Tertiary Butyl Alcohol 25-195

Acceptance limits are based on statistical evaluation of compiled laboratory data and are subject to
change.
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Table 11-3
TABLE 6.
CALIBRATION AND QC ACCEPTANCE CRITERIA®

Range Limit Range Range

for Q for s for x p,p,
Parameter (u9/L) (ug/L) (ua/L) (%)
Benzene 12.8-27.2 6.9 15.2-26.0 37-151
Bromodichloromethane 13.1-26.9 6.4 10.1-28.0  35-155
Bromoform 14.2-25.8 5.4 11.4-31.1  45-169
Bromomethane - 2.8-37.2 17.9 D-41.2 D-242
Carbon tetrachloride 14.6-25.4 5.2 17.2-23.5 70-140
Chlorobenzene 13.2-26.8 6.3 16.4-27.4 37-160
2-Chlorcethyl vinyl ether D-44.8 25.9 D-50.4 D-305
Chloroform 13.5-26.5 6.1 13.7-24.2 51-138
Chloromethane D-40.8 19.8 D-45.9 D-273
Dibromochloromethane 13.5-26.5 6.1 13.8-26.6  53-149
1,2-Dichlorobenzene 12.6-27.4 7.1 11.8-34.7 18-190
1,3-Dichlorobenzene 14.6-25.4 5.5 17.0-28.8 59-156
1,4-Dichlorobenzene 12.6-27.4 7.1 11.8-34.7 18-190
1,1-Dichloroethane 14.5-25.5 5.1 14.2-28.4 59-155
1,2-Dichloroethane 13.6-26.4 6.0 14.3-27.4  49-155
1,1-Dichloroethene 10.1-29.9 9.1 3.7-42.3 D-234
trans-1,2-Dichloroethene 13.9-26.1 5.7 13.6-28.4 54-156
1,2-Dichloropropane 6.8-33.2 13.8 3.8-36.2 D-210
¢is-1,3-Dichloropropene 4.8-35.2 15.8 1.0-390 D-227
trans-1,3-Dichloropropene 10.0-30.0 10.4 7.6-32.4 17-183
Ethyl benzene 11.8-28.2 7.5 17.4-26.7 37-162
Methylene chloride 12.1-27.9 7.4 D-41.0 D-221
1,1,2,2-Tetrachloroethane 12.1-27.9 . 7.4 13.5-27.2  46-157
Tetrachloroethene 14.7-25.3 5.0 17.0-26.6 64-148
Toluene 14.9-25.1 4.8 16.6-26.7 47-150
1,1,1-Trichloroethane 15.0-25.0 4.6 13.7-30.1 52-162
1,1,2-Trichloroethane 14.2-25.8 5.5 14.3-27.1 52-150
Trichloroethene 13.3-26.7 6.6 18.5-27.6 71-157
Trichlorofluoromethane 9.6-30.4 10.0 8.9-31.5 17-181
Vinyl chloride 0.8-35.2 20.0 D-43.5 D-251
Q - Concentration measured in QC check sample, in ug/L.
s - Standard deviation of four recovery measurements, in ug/L.
X = Average recovery for four recovery measurements, in ug/L.
P, P, = Percent recovery measured.
D -

Detected; result must be greater than zero.

a Criteria from 40 CFR Part 136 for Method 624 and were calculated assuming a
QC check sample concentration of 20 ug/L. These criteria are based directly
upon the method performance data in Table 7. Where necessary, the limits for
recovery have been broadened to assure applicability of the limits to
concentrations below those used to develop Table 7.

82408 - 37 Revision 2
September 1994
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Table 11-4
- Quality Control
GC/MS Volatiles (8260A)
- Acceptance Limits(%)
Type WATERS SOILS Frequency Corrective Action

Surrogates: Each sample, MS, Reanalyze sample if outside

] MSD, LCS, and limits; if reanalysis confirms
blank original, document on report

Bromofluorobenzene 86-115 74 - 121
W 1,2-Dichloroethane-d4 80-120 80 - 120

Dibromofluoromethane 86-118 80-120

~ | Matrix Spikes: See Table 11.4 for Each group (<20) of | LCS run for compounds
- acceptance criteria samples per outside acceptance limits
) . matrix/level

Spike all compounds of interest ,

w| Laboratory Control Samples: Same as for matrix spikes | Each group (<20) Reanalyze LCS and

when MS/MSD f{alls
outside established
limits

associated samples for
compcunds outside
acceptance limits

.ﬂ Spike all compounds of interest

1

12-hour time period

Matrix Spike Duplicates (RPD): <30% Each group (<20) of | Evaluated by analyst in
samples per relationship to other QC
. . matrix/level results
Spike all compounds of interest
Blanks: <L OQ for all compounds Once for each Reanalyze blank and

associated samples if blank
otitside limits

" Internal Standards:

Bromochloromethane
! 1,4-Difluorobenzene
- Chlorobenzene-d5

-50% to +100% of intemnal
standard area of 12-hour
STD

RT Change <30 sec.

Each sample, MS,
MSD, LCS, and
blank

Reanalyze samples; if
reanalysis confirms original,
document on report or case
narrative

Accuracy is subject to change over time.
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Table 11-5

GC/MS Statistical Acceptance Limits

for Volatile Compounds (8260A)

Compound Name Acceptance Limit (%)
Dichloroflucromethane 11-215
Chloromethane 22-172
Vinyl Chloride 28-172
Bromomethane 29 -155
Chloroethane 21171
Trichlorofluoromethane 3-201
1,1-Dichloroethene 38-170
Methylene Chloride 4-196
trans-1,2-Dichloroethene 42 -150
1,1-Dichloroethane 42 - 156
2,2-Dichloropropane 32-182
cis-1,2-Dichloroethene 37-151
Chloroform 44 -152
Bromochloromethane 35-155
1,1,1-Trichloroethane 49 - 163
Carbon Tetrachloride 49 - 163
1,1-Dichloropropene 38-164
Benzene 42 - 150
1,2-Dichloroethane 48 - 150
Trichloroethane 43-163
1,2-Dichloropropane 49 - 145
Dibromomethane 38-164
Bromodichloromethane 48 - 150
Toluene 49 - 151
1,1,2-Trichlorcethane 46 - 142
Tetrachloroethene 45 -171
1,3-Dichloropropane 37-157
Dibromochloromethane 48 - 144
1,2-Dibromomethane 37 - 151
Chlorobenzene 49 - 145
1,1,1,2-Tetrachloroethane 39-159
Ethylbenzene 50 - 152
m+p-Xylene 78-138
o-Xylene 41 -161
Styrene 50 - 140

——
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Table 11-5

GC/MS Statistical Acceptance Limits
for Volatile Compounds (8260A)

Compound Name Acceptance Limit (%)

Bromoform 41-143
Isopropylbenzene 0-210

1,1,2,2-Tetrachloroethane 44 - 140
Bromobenzene 41 - 155
1,2,3-Trichloropropane 37-157
1,2-Dichloroethene 43 -163
Acetone 60 - 132
Carbon Disulfide 12-174
n-Propylbenzene 40 - 166
2-Chlorotoluene 42 - 162
1,3,5-Trimethylbenzene 38-170
4-Chlorotoluene 40 - 160
tert-Butylbenzene 41 -167
1,2,4-Trimethylbenzene 43-163
sec-Butylbenzene 39-171
p-Isopropyltoluene 38-176
1,3-Dichlorobenzene 42 - 150
1,4-Dichlorobenzene 42 - 150
n-Butylbenzene 33-177
1,2-Dichlorobenzene 49 -139
1,2-Dibromo-3-chloropropane 23-143
1,2,4-Trichlorobenzene 16 - 154
Hexachlorobutadiene 0-211

Naphthalene 0-156

1,2,3-Trichlorobenzene 0-162

trans-1,3-Dichloropropene 26 - 152
4-Methyl-1,2-pentanone 73-121
cis-1,3-Dichloropropene 68 -122
Xylene 76 - 118
2-Hexanone 77 - 119
2-Butanone 66 - 126
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Table 11-6
Quality Control

GC/MS Semivolatiles

Acceptance Limits (%)

Corrective Action

Spike all compounds of interest

limits

Type WATERS SOILS Frequency

Surrogate: Each sample, MS, Repeat analysis if more then
MSD, LCS, and one surrogate out per fraction

Nitrobenzene-d5 35-114 23-120 blank (acid/bgse) or any recovery

2-Fluorobipheny! 43-116 30- 115 <10%; if reanalysis confirms

Terphenyl-d14 33- 141 18-137 originals, document on report

Phenol-d6 10- 94 24-113 and/or case narrative

2-Fluorophenol 21-100 25-121

2,4,6-Tribromophenol 10-123 15-122

Matrix Spikes: See Table 11-7 for Each group (<20) of | Run LCS for compounds

_ acceptance limits samples per outside acceptance limits

Spike all compounds of interest matrix/level

Laboratory Control Sample: Same as for spikes Each group (<20) Re-extract and reanalyze LCS
when MS/MSD falls | and associated samples for
outside established | compounds outside

acceptance limits

Same as for matrix spikes

Matrix Spike Duplicates (RPD):

<30%

Each group (£20) of
samples per
matrix/level

Evaluated by analyst in
relationship to other QC
results '

Blanks:

<LOQ for all compounds

Once per case or
group (<20) of
samples, each
matrix, level,
instrument

Re-extract and reanalyze
blank and associated samples

Internal Standards:

1,4-Dichlorobenzene-d4
Naphthalene-d8
Acenaphthene-d10
Phenanthrene-d10
Chrysene-d12
Perylene-d12

-50 to +100 of intemal
standard area of 12-hour
STD

RT change <30 sec.

Each sample, MS,
MSD, LCS, and
blank

Reanalyze samples; it
reanalysis confirms original,
document on report and/or
case narrative

Accuracy is subject to change over time.
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Table 11-7

Semivolatile Matrix Spike/

Matrix Spike Duplicate Sample Recovery

Compound Name

Acceptance Limits (%)

N-Nitrosodimethylamine 35.0-100.8
Phenol 5.0-112.0
bis (2-Chloroethyl) ether 12.0 - 158.0
2-Chlorophenol 23.0-1340
1,3-Dichlorobenzene 1.0-1720
1,4-Dichlorobenzene 20.0-124.0
1,2-Dichlorobenzene 320-129.0
bis (2-Chloroisopropyl) ether 36.0 - 166.0
N-Nitroso-di-n-propylamine 1.0-230.0
Hexachloroethane 40.0-113.0
Nitrobenzene 35.0-180.0
Isophorone 21.0-196.0
2-Nitrophenol 29.0-182.0
2,4-Dimethyiphenol 32.0-119.0
bis (2-Chloroethoxy) methane 33.0-184.0
2,4-Dichlorophenol 39.0-135.0
1,2,4-Trichlorobenzene 44.0-142.0
Naphthalane 21.0-133.0
Hexachlorobutadiene 240-116.0
4-Chloro-3-methyliphenol 22.0-1470
Hexachlorocyclopentadiene 1.0-100.0
2,4,6-Trichlorophenol 37.0-144.0
2-Chloronaphthalene 60.0-118.0
Dimethylphthalate 1.0-112.0
Acenaphthylene 33.0-145.0
2,6-Dinitrotoluene 50.0 - 158.0
Acenaphthene 47.0-145.0
2,4-Dinitrophenol 1.0-1910
4;Nitrophenol 1.0-132.0
2,4-Dinitrotoluene 39.0-139.0
Diethylphthalate 1.0-114.0
4-Chlorophenyl|-phenylether 25.0-158.0
Fluorene 590-121.0
4,6-Dinitro-2-methylphenol 1.0-181.0
N-Nitrosodiphenylamine 37.8-147.0
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Table 11-7

Semivolatile Matrix Spike/

Matrix Spike Duplicate Sample Recovery

Compound Name Acceptance Limits (%)
1,2-Diphenylhydrazine 25.7-1249
4-Bromophenyl-phenylether 53.0-127.0
Hexachlorobenzene 1.0-152.0
Pentachlorophenol 14.0-176.0
Phenanthrene 54.0 - 120.0
Anthracene 27.0-133.0

It Di-n-butylphthalate 1.0- 1180
Fluoranthene 26.0-137.0
Benzidine 1.0-1850
Pyrene 52.0-115.0
Butylbenzylphthalate 1.0-152.0
3,3"-Dichiorobenzidine 20.8 - 100.0
Benzo(a)anthracene 33.0-143.0
Chrysene 17.0-168.0
bis(2-Ethylhexyl)phthalate 8.0-158.0
Di-n-octylphthalate 40-1460
Benzo(b)fluoranthene 24.0 - 159.0
Benzo(k)fluoranthene 11.0-163.0
Benzo(a)pyrene 17.0-163.0
Indeno(1,2,3-cd)pyrene 1.0-1710
Dibenz(a,h)anthracene 1.0-227.0
Benzo(g,h,i)perylene 1.0-219.0
Aniline 28.0-100.0
Acetophenone 37.7-1183
Ethyl methanesulfonate 37.8-123.2
Methyt methanesulfonate 47-100.0
N-nitrosodiethyalmine 37.4-135.0
N-nitrosomethylethylamine 373-1329
N-nitrosomorpholine 33.0-129.6
N-nitrosopipendine 36.7-128.5
N-nitrosopyrrolidine 36.2-129.0
2-picoline 1.0-140.0
o-Toluidine 37.3-109.1
Benzyi Alcohol 65.9 - 100.0
2-chlorophenol 23.0-134.0
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Table 11-7

Semivolatile Matrix Spike/

Matrix Spike Duplicate Sample Recovery

Compound Name

Acceptance Limits (%)

2-methylphenol 459-122.5
3- or 4-methylphenol 53.6 -175.2
Pyridine 28.1 - 100.0
2,6-dichlorophenol 36.6 - 126.8
1,3-dinitrobenzene 41.3 - 1331
Hexachloropropene 1.0-100.0
Isosafrole 325-123.7
1,4-naphthoquinone 1.0-100.0
N-nitrosodi-n-butylamine 35.9 -131.1
1,4-phenylenediamine 1.0-100.0
Safrole 323-1221
1,2,4,5-tetrachlorobenzene 35.2-119.6
0,0,0-triethylphosphorothioate 340-122.8
a,a-dimethylphenethylamine 3.9-100.0
4-chloroaniline 17.4-116.0
2-methylnaphthalene 27.6-123.2
2-nitroaniline 53.1 - 142.9
2,4,5-trichlorophenol 39.2-1514
2,3,4,6-tetrachlorophenol 36.7-150.5
Dimethoate 1.0-105.1

1-naphthylamine 1.0-100.0
2-naphthylamine 1.0-100.0
5-nitro-o-toluidine 40.7 - 107.1
Pentachlorobenzene 37.0-122.4
Phenacetin 351-135.7
Tetraethy! dithiopyrophosphate 25.6-125.6
1,3,5-trinitrobenzene 35.4-130.6
Diallate (trans/cis) 346-131.2
Diphenylamine 37.8-147.0
Thionazin 34.0-132.1
Dibenzofuran 284-1314
3-nitroaniline 7.0-143.0
4-nitroaniline 38.0-1220
2-acetylaminofluorene 32.4-148.6
4-amincbiphenyl 3.8-104.2
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Table 11-7
Semivolatile Matrix Spike/
Matrix Spike Duplicate Sample Recovery
Compound Name Acceptance Limits (%)
Chlorobenzilate 18.2-135.8
p-(dimethylamino) azobenzene 29.0-139.3
7,12-dimethylbenz(a) anthracene 18.8-127.2
3,3'-dimethylbenzidine 20.8 -100.0
Isodrin 29.0-135.8
3-methylcholanthrene 342-135.8
4-nitroquinoline-1-oxide 1.0-275.2
Pentachloronitrobenzene 50.4 -127.6
Pronamide 39.3-122.7
Methapyrilene 48-127.2

Acceptance limits are based on statistical evaluation of compiled laboratory data and are subject to
change.

Acceptance limits for semivolatile compounds not included in Table 11-5 will be evaluated when enough
points can be generated to make a statistical determinaticn.
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Table 11-8
Quality Control
Pesticides/PCBs
Acceptance Limits (%)
Type WATERS SOILS Frequency Corrective Action
Surrogate: Added to each At least one surrogate must
sample, MS/MSD, be in spec unless matrix
. L blank, LCS/LCSD related problems are evident;
Organochlorine Pesticides; during the extraction | if matrix related problems are
DCB 60 - 120 50 - 120 phase evident, report results and
TCMX 60 - 120 50-120 comment in case namrative
Henbicides;
2,4-DB or
y 60-120 50-120
DCAA 60 - 120 50 - 120
Organophosphate Pesticides;
2NMX )
60-120 50-120
Matrix Spikes: Each extraction Run LCS for compounds
group (520) of outside acceptance limits
. .. . mples per
Organochlorine Pesticides; Spike all | See Table 11-9 f:atr?xllevpel
compounds of interest, except PCBs,
chlordane, and toxaphene
Herbicides;
2.4-D 72- 151 0-165
2.45-TP 64 - 146 38 - 120
2.45-T 55 - 154 23-135
Dinoseb 11-124 D-120
Organophosphate Pesticides;
Phorate 72-120 55-120
Disulfoton 70-120 58 -121
Famphur 80 - 120 60 - 128
Methy! Parathion 62-120 48 - 129
Ethyl Parathion 80-120 82-120
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Table 11-8

Quality Control

Pesticides/PCBs

Type

Acceptance Limits (%)
WATERS SOILS

Frequency

Corrective Action

Laboratory Control Sample:

| Organochlorine Pesticides; Spike all
compounds of interest, except PCBs,
chlordane, and toxaphene

See attached Table 11-9

Each group (<20)
when MS/MSD falls
outside established
limits

Re-extract and reanalyze LCS
and associated samples for
compounds outside
acceptance limits

Herbicides;

2.4-D 72 - 151 0-165

2'4|5_TP 64 - 146 38 - 120

245T 55 - 154 23-135

Dinoseb 11-124 D-120

Organophosphate Pesticides;

g??lrl?;? 72-120 55-120

FS h°“ 70-120 58 - 121

amphur 80 - 120 66-128

Methyl Parathion 62 - 120 48 - 129

Ethyl Parathion :

80-120 82-120 .

Matrix Spike Duplicates (RPD): Water <30% Each group ( 20) of | Evaluated by analyst in
samples per relationship to other QC
matrix/level results

Organochlorine Pesticides; Spike all Soils £50%

compounds of interest, except PCBs,
chlordane, and toxaphene

Herbicides;
2,4-D
2,4,5-TP
2,4,5-T
Dinoseb

Organophosphate Pesticides;
Phorate

Disulfoton

Famphur

Methyl Parathion

Ethyl Parathion

R
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Table 11-8

Quality Control

Pesticides/PCBs
Acceptance Limits (%)
Type WATERS SOILS Frequency Corrective Action
Blanks: <LOQ for all compounds Once per case or Inject a hexane or solvent

extraction group
(£20) of samples,
each matrix, level,
instrument

blank first to be sure the
analytical system is clean then
reinject the blank itself. If the
reinjected blank is acceptable,
any samples extracted with
this blank should be reinjected
if they, too, contain the analyte
which was contaminating the
blank. If the reinjected blank
is unacceptable, any affected
samples must be reextracted.

Acceptance limits are based on statistical evaluation of compiled laboratory data and are subject to

change.
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Table 11-9
Quality Control
Pesticides/PCBs
Organochlorine Pesticides Spike Acceptance Limits
Matrix Spike and Laboratory Control Sample Limits

Compound Name Waters (%) Soils (%)
Lindane 66 - 120 73-120
Heptachlor 54 - 120 69-120
Aldrin 42 -120 67 - 120
DDT 71-120 61-121
Dieldrin 83-120 79-130
Endrin 73-129 68 - 126
Methoxychlor §7 - 140 57 - 141
Delta-BHC 69 - 126 62 - 120
Heptachlor Epoxide 64 - 120 60 - 120
Endosultanl 60 - 120 60-120
Endrin Aldehyde 59 -126 57-123
Alpha-BHC 67 -122 45-127
Beta-BHC 74 -120 50-137
DDE 60 - 120 72-120
DDD 67 -121 72-123
Endosultan Ii 67-120 62-120
Endosulfan Sulfate 53-128 66 - 120

Acceptance limits are based on statistical evaluation of compiled laboratory data and are subject to

change.
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Table 11-10

Quality Control
Volatiles by GC

Acceptance Limits (%)

Type WATERS SOILS Frequency Corrective Action

Surrogates: Each sample, MS, Resuits would not be reported
MSD, and blank if the surrogate recovery is
outside the limits unless

Halocarbons; matrix related problems are
Bromochloromethane (Hall) 75-125 70-130 evident
1-Chloro-3-fluorobenzene (Hall) 75-125 70-130
Aromatics;
n-propylbenzene (PID) 75-125 70-130
1,2,3-Trichloropropane (Hail) 75-125 70-130
Halocarbons/Aromatics;
Bromochloromethane (Hall) 75 - 125 70 - 130
1-Chloro-3-fluorobenzene (Hall) 75 . 125 70 - 130
1-Chioro-3-flucrobenzene (PID) 75 - 125 70 - 130
Non-halogenated;
2-hexanone (FID) 75-125 70-130

Matrix Spikes:

Spike all compounds of interest
except:

Dichlorodifluoromethane
trans-1,2- Dichloroethene
trans-1,3- Dichloropropene
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
2-Chloroethylvinylether
1,1,2,2- Tetrachloroethane

See Table 11-7 for
acceptance limits

Each group of
samples of similar
matrix/level (£20)
each method

See Table 11-11

Laboratory Control Sample/Check
Standard:

Spike all compounds of interest
except:

Dichlorodifluoromethane
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
1,1,2,2-Tetrachloroethane

See Table 11-7 for
acceptance limits

Each group (<20)
when MS/MSD falls
outside established
limits

See Table 11-10B
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Table 11-10 P
i
-
Quality Control _
Volatiles by GC :
Acceptance Limits (%) -
Type WATERS SOILS Frequency Corrective Action
Matrix Spike Duplicate (RPD): See Table 11-9 for Each group (<20) of | Evaluated by analyst in
acceptance limits samples per relationship to other QC -
Same compounds as matrix spikes matrix/level results s
Blanks: <L.OQ for all compounds Every 8 to 10 hours Reanalyze blank and !
associated samples if blankis | wa
outside limits —
Accuracy is subject to change over time. ;-
‘ﬂ
-
-
-
-
-
]
L]
-
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Table 11-10A
Volatiles by GC
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Table 11-10B
Volatiles by GC
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Table 11-11
Quality Control
Volatiles by GC
Spike Acceptance Limits
Max. Max.
MS% MS% % RPD % RPD
Compound Name Waters Soils Waters Soils LCS%
Chloromethane 25 - 168 65-135 20 25 59.5-1405
Bromomethane 46 - 136 65-135 20 25 58.5-1415
Vinyl Chloride 48 - 163 65- 135 20 25 68.5-1315
Chloroethane 46 - 137 65 -135 20 25 77.0-123.0
Methyl Chloride 78 - 128 70-130 20 25 775-1225
Trichlorofluoromethane 75 -143 70-130 20 25 66.5 - 133.5
1,1-Dichloroethene 74 - 137 70-130 15 20 63.0-137.0
1,1-Dichloroethane 91-130 70-130 15 20 84.0-116.0
1,2-Dichloroethene (cis/trans) 92 - 126 70-130 15 20 64.0-136.0
Chloroform 91-127 70-130 15 20 75.0-125.0
1,2-Dichloroethane 80 - 130 70-130 15 20 715-128.5
1,1,1-Trichloroethane 87 - 138 70-130 15 20 71.0-129.0
Carbon Tetrachloride 91-134 70-130 15 20 68.5-1315
Bromodichloromethane 87-123 70-130 15 20 76.0-124.0
1,2-Dichloropropane 87 - 128 70-130 15 20 74.0-126.0
Trichloroethene 91-131 70-130 15 20 77.0-123.0
Dibromochloromethane 88 - 131 70-130 15 20 65.5-1345
Bromoform 74 -119 70-130 15 20 73.5-126.5
Tetrachloroethene 91-129 70-130 15 20 70.0 - 130.0
Chlorobenzene 90-125 70-130 15 20 72.0-128.0
Benzene (Hall) 93-124 70-130 15 20 77.0-123.0
Toluene (Hall) 92 -120 70 -130 15 20 775-122.5
Ethylbenzene (Hall) 94 - 119 70 - 130 15 20 63.0-137.0
o-Dichlorobenzene 84-114 70 -130 15 20 68.0-132.0
m-Dichlorobenzene 85-116 70-130 15 20 725-1275
p-Dichlorobenzene 82 -113 70-130 15 20 69.5 - 130.5
o-Xylene 88-116 70-130 15 20 80.0 - 120.0
m-Xylene 87 - 117 70 - 130 15 20 80.0 - 120.0
p-Xylene 88- 116 70 -130 15 20 80.0 - 120.0
Benzene (PID) 86-118 70-130 15 20 77.0-123.0
Toluene (PID) 85-115 70-130 15 20 775-1225
Ethylbenzene (PID) 88 -116 70-130 15 20 63.0-137.0

Acceptance limits are based on statistical evaluation of compiled laboratory data and/or the
referenced method and subject to change.
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Table 11-12

Quality Control

PAHs by HPLC (8310)

Acceptance Limits (%)

Type WATERS SOILS Frequency Corrective Action
Surrogate: Added to each Surrogate must be in
sample, MS/MSD, [ spec unless matrix
) blank, LCS/LCSD | related problems are
Nitrobenzene 60-120 S0 -120 during the ‘ evident. If matrix related
extraction phase probiems are evident,
report resuits and
comment in case
namative.
Matrix Spike: See Table 11-13 Each group (<20) | Run LCS for compounds
of samples per outside acceptance limits
Spike all compounds of interest matrixlevel
Laboratory Control Sample: See Table 11-13 Each group (€20) | Re-extract and reanalyze
when MSMSD LCS and associated
: . falls outside samples for compounds
Spike all compounds of interest established limits outside acceptance limits
Matrix Spike Duplicates (RPD): | <30% <50% Each group (s20) .| Evaluated by analyst in
of samples per relationship to other QC
matrix/level results

Spike all compounds of interest

Blanks:

<LOAQ for all compounds

Once per case or
extraction group
(<20) of samples,
each matrix, level,
instrument

Inject a hexane or solvent
blank first to be sure the
analytical system is clean
then reinject the blank
itseff. [f the reinjected
blank is acceptable, any
samples extracted with
this blank should be
reinjected, if they, too,
contain the analyte which
was contaminating the
blank. if the reinjected
blank is unacceptable,
any affected samples
must be re-extracted.

Acceptance limits are based on statistical evaluation of compiled laboratory data and are subject to

change.



Section No. 11
Revision No. 4
Date: 10/07/96

Page 25 of 34
Table 11-13
Quality Control
PAHs by HPLC Spike Acceptance Limits
Matrix Spike and Laboratory Control Sample Limits

Compound Name Waters (%) Soils (%)
Naphthalene 64 -120 62-120
Acenapthylene 70-120 68 - 120
Acenapthene 67 -120 69 -120
Fluorene 71-120 71-120
Phenanthrene 75-120 77 -120
Anthracene 65-120 64 -120
Fluoranthene 73-120 71-124
Pyrene 69 - 120 68-120
Benzo(a)anthracene 74-120 70-120
Chrysene 75-120 67 - 121
Benzo(b)fluoranthene 76 - 120 67 -123
Benzo(k)fluoranthene 76 - 120 66 - 122
Benzo(a)pyrene 75-120 62-120
Dibenzo(a,h)anthracene 75 - 120 64-123
Benzo(g,h,i)perylene 71-120 54-122
Indeno(1,2,3-CD)pyrene 77 -120 62-123

Acceptance limits are based on statistical evaluation of compiled laboratory data and are subject to '
change.
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Table 11-14

Quality Control
TPH-DRO

Acceptance Limits(%)

extraction group
(<20) of samples,
each matrix, level,
instrument

Type WATERS SOILS Frequency . Correcti\}e Action
Surrogate: Added to each At least one surrogate must
sample, MS/MSD, be in spec unless matrix
Chiorob blank, LCSA.CSD related problems are evident.
Torohenzene 50-150 50-150 during the extraction | If matrix related problems are
o-Terphenyl 50-150 50-150 phase evident, report results and
comment in case narrative.
Matrix Spike: Each group (<20) of | Reinject if surrogates appear
samples per low. If still out of spec,
No. 2 Fuel: matrix/level evaluate for matrix effect. If
0. 2 Fuel: matrix effect, accept based on
| LCS data. If no matrix effect,
AP 60- 120 60- 120 repeat batch.
California
Laboratory Control Sample: Each group <20 Reinject if surrogates appear
: low. If still out of spec, repeat
batch.
No. 2 Fuel 60 - 120 60-120
Laboratory Control Duplicates Each group (<20) of | Evaluated by analyst in
(RPD): samples per relationship to other QC
matrix/level results .
No. 2 Fuel <20% for waters and soils
Blanks: <LOQ for analyte Once per case or Inject a solvent blank first to

be sure the analytical system
is clean then reinject the blank
itself. if the reinjected blank is
acceptable, any samples
extracted with this blank
should be reinjected, if they,
too, contain the analyte which
was contaminating the blank.
if the reinjected blank is
unacceptable, any affected

samples must be re-extracted.

P
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Table 11-15
- Quality Control
TPH-GRO
Acceptance Limits(%)
- Type WATERS SOILS Frequency Corrective Action
Surrogate: Each sample, Results would not be reported
MS/MSD, and blank | if the surrogate recovery is
- outside the limits unless
njpropylbenzene (FID) 75-125 70-130 matrix related problems are
trifluorotoluene (FID) 75-125 70-130 evident
| Matrix Spike: Each group of See Table 11-15A
samples of similar
- matrix/level (£20)
- Gasoline: each method
API 50-100 50-100
- California 75-125 70-130 '
‘Laboratory Control Sample/Check Each group (<20) See Table 11-15B
Standard: when MS/MSD falls
- outside established
fimits
2-methylpentane 85-115 85-115
benzenefiso-octane 85-115 85-115
w) n-heptane 85-115 85-115
toluene 85-115 85-115
ethylbenzene 85-115 85-115
_|| p/m-xylene 85-115 85-115
" oxylene 85- 115 85-115
1,2,4-timethylbenzene 85-115 85-115
- Matrix Spike Duplicate (RPD): Maximum Maximum Each group (<20) of | Evaluated by analyst in
RPD 20% RPD 25% | samples per relationship to other QC
N matrix/level results
Same compounds as matrix spikes
ws| Blanks: <LOAQ for analytes Every 8 to 10 hours Reanalyze blank ard
associated samples if blank is
outside limits
-
-
-
-
-




Section No. 11
Revision No. 4
Date: 10/07/96
Page 28 of 34

Table 11-15A
Volatiles by GC and TPH-GRO
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Table 11-16

Quality Control

Inorganics

Acceptance Limits (%)

Type WATERS SOILS Frequency Corrective Action
Matrix Spikes: 80% to 120% except where | Each group of Analyze post-digestion spike
sample conc. exceeds samples of similar sample
spike conc. by 24x matrixlevel (s20)
each method
Matrix Spike Duplicate (RPD): Same as above Each group of Analyze post-digestion spike

+20% RPD

samples of similar
matrixlevel ( 20)

sample if not already run for
MS, flag the data

each method
Duplicates (RPD): +20% RPD for sample Each group of Flag the data
.- values 25x LOQ samples of similar
matrixlevel (s20)
each method :
Blanks: Each wavelength Correct problem, recalibrate,
immediately after and rerun
- N libration
Initial Calibration (ICB) <L0Q \irliﬁcation at 10%
Continuing Calibration (CCB) frequency or every 2
hours (beginning
and end of run min.)
Each SDG or batch
(<20 samples)
Redigest and reanalyze blank
and associated samples if
sample result <20x blank
Preparation Blank <LOQ Exception: As/Seby | resuit
Hydride Generation
510 samples
>LOQ then lowest conc. in
sample must be 20x blk.
conc.
Serial Dilutions (ICP & GFAA only): | Within £10% of the original | Each group of (<20) | Flag the data
. determination of similar
matrix/level
Iinterference Check Sample (ICP +20% of the true value for Each wavelength Recalibrate the instrument
only): the analytes after Initial
Calibration
Verification at

beginning and end
of the run or min. of
2x per 8 hour
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Table 11-16

Quality Control
Inorganics

Acceptance Limits (%)

Type WATERS SOILS Frequency Corrective Action
Laboratory Control Sample: Aqueous 80% to 120% Each SDG or batch | Redigest and reanalyze LCS
(except Ag and Sb) Solids | (<20 samples), each | and associated samples
commercial certified method

standard advisory range
See Table 11-17

Post Digestion Spike:

85% to 115% When matrix spikes
are outside 80% to
120% range (not
performed on Hg or

GFAA analyses)

Flag the data

Analytical Spike:

85% to 115% One per 20 field

samples

See Table 11-16A
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Table 11-16A
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Table 11-17

ENVIRONMENTAL
] RESOURCE ASSOCIATES

ARVADA, COLORADO 1-800-372-0122

Certification

PriorityPollutnT™/CLP Inorganic Soils Quality Control Standards

Catalog N0 PPS-46 Lot NO 228
Parameter Certified Performance
Value Acceptance Limits™
TRACE METALS PriorityPoliutnT™ mg/Kg mg/Kg
[Catalog No 540)
aluminum 4590 280 - 7590
antimony 39.8 8.37 - 119
arsenic 75.4 a7 - 112
barfum 108 743 - 139
beryllium 51.0 11.7 - 903
boron 94.1 289 - 161
cadmium 45.4 ’ 11.9 - 79.0
calclum 1290 875 - 1750
chromium 71.0 38.0 - 100
cobalt 498 238 - 705
copper 112 639 - 162
ron 9160 5560 - 13000
lead 535 28.1 - 759
magnesium 1160 691 - 1670
manganess 154 107 - 208
mercury 1.50 0.389 - 235
molybdenum 47.4 292 - 70.2
nickel 394 215 - 575
potasshum 1420 880 - 1870
selenium 723 37.8 - 108
siver - ' 116 $8.2 - 170
sodium 198 111 - 287
strontium 109 483 - 173
thallium 40.0 20.0 - 80.0
fin 102 359 - 168
tanfum 230 60.0 - 400
vanadium 65.9 320 - 889
zinc 134 722 - 199
CYANIDE PriorityPoliutnT™ mg/Kg mg/Kg
(Catalog No 541)
totaf cyanide 323 123 - 559

The Trace Matals Certifisd Values are equal to the mean recoveries for each parameter as determined In an
Intertaboratory round robin study. The standard was digested using Method 3050, SW-348 and the digest analyzed
by ICP and atomic absorption spectroscopy.

The Cyanids Cartiffed Vajue is equal o the mean recovery as determined in an inleriaboratory round robin study.
The standard was distilled and analyzed following the procedurs outlined in Method 9010, SW-846.

The Performance Acceptance Limits (PALs™) ars listed as guidelines for acceptable analytical results given the
limitations of the USEPA methodoiogies commonly used to determine these parametars and closely approximate the 95%
confidence interval. The PALs™ are based on data generated by your peer laboratories in ERA's InterLaB™ program
using the same samples you are analyzing and data from USEPA methods, WP, WS and CLP intertaboratory studies.

If your result falls outside of the PALs ™, ERA recommands that you investigate potential sources of error in your
preparation and/or anatytical procedures, For further technical assistance, call ERA at 1-800-372-0122.

For users of Intenal standards, ERA has determined that scandium s presant In this soil at 1.68 my/Kg and that
yitrium {s present at 9.43 mg/Xg.

*Each lot of standards wili have different certified values and the
advisory range will be adjusted accordingly.



Section No. 11
Revision No. 4
Date: 10/07/96
Page 34 of 34

Table 11-18
Quality Control Acceptance Criteria
Spike Recovery Duplicate RPD
Parameter Blank (%) (%) Lab Control Recovery

Phenols <LoQ 75-125 <20 80 - 120%
Total Petroleum <LOQ 20.4 - 150.0 <64.18 9.3-12.7 mglL
Hydrocarbons

TOC <LOQ 75 - 125 <20 80 - 120%

TOX <LOQ 75-125 <20 80 - 120%
Sulfide <LOQ 88.2-99.2 <20 80 - 120%

Corrective Action: If either the LCS or Blank are outside the criteria, the QC and associated samples will
be reprepped and reanalyzed.

Maximum batch size is 20 field samples.

Acceptance limits are based on statistical evaluation of compiled laboratory data and/or the referenced
method and subject to change.

1
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12. Performance and System Audits

System audits are conducted on each department at Lancaster Laboratories by
members of the Quality Assurance Department. The audits include checks on
methodology, reagent preparation, equipment calibration and maintenance, quality
control results, and training of personnel. The results of the audits and corrective
action, where necessary, are communicated to laboratory personnel and
management by means of a written report. Audits by outside organizations
including clients, regulatory personnel, and the USEPA are permitted by
arrangement with the Quality Assurance Department.

The Quality Assurance Department reviews summaries of the quality control data
entered onto the computerized sample management system by analysts. Control
charts and statistics are reviewed for trends which may indicate problems with the
analytical data. In this way, small problems are identified before they have any
significant impact on laboratory results.

Performance audits consist of both intralaboratory and interlaboratory check
samples. QC samples from commercial suppliers are analyzed quarterly to
assess laboratory accuracy including a double blind program. The Laboratory also
participates in a number of interlaboratory performance evaluation studies which
involve analysis of samples with concentrations of analytes that are known to the
sponsoring organization, but unknown to the laboratory. Inorganics,
pesticide/herbicides, trihalomethanes, volatile organic compounds, semivolatile
organic compounds, and traditional wet chemistry analyses are analyzed by
Lancaster Labs for studies conducted by the USEPA and the New York
Department of Health. Lancaster Labs has participated in the USEPA Contract
Laboratory Program which provides laboratory analysis in support of the
Superfund program. Part of maintaining this contract includes analysis of quarterly
blind samples. Representative results from some of these studies are attached to
this section.
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Type: OTHER

True
Value®

Pacrtoisance Evaluation leport
USEPA Water Supply Study w5017

fopagts pFOD!
rane: 1
Date: O4SEPIAL

' Requesting Cffice: UT

Pecrfarmsance

Evalvation

TRACE METALS IN MICROGRAMS PER LITER:

001-ARSENIC

001
002-BARIUN

002
003-CapnlUuN

001
O04-CHRONIUN

001
005-LEAD

001
006-MERCURY

001
007-SELENIUN

001
091-COPPER

cC1
140-ANTINONY

002
141-BERYLLIUN

001
142-NICKEL

001
143-THALLIUN

002
226-BORON

an2
236-HMANGANESE

Co1
237-MOLYBDENUN

002
239-Z1IaC

001

049.0
0771.

€10.2
071.5
013.2
€7.70
¢51.3
054.0
021.4

€3.27
055.9
€2.40
€9s3.
ou7.8
053.1

0s588.

49.3
173

10.2
72.9

13.8

Acceptance
tiemits
41.9- 56.3
657- 801
B.16- 12.2

62- 23.8
9.,66- 17.9
S«71- 1C.6
46.3- 65.5
50.1- 61.3
12.6- 23.4
J.62- 4.9
#46.8- 63.1
1.67- 13.6S
87€- 1C36
43- S1.n
342,.,6=- E5.4
536- 652

NITEATE/NITRITE/FLUCRIDE IN MILLIGRAMS PER LITER:
009-NITEATE AS N

Go1

092-RITEITE AS N

261-QRTHOPHOSEHATE AS P
ceC1

001

08.45
0.u49)

¢i.11

INSECTICIDES IN RICROGRANS

011-ENDERIN

0ec1

0.301

PER LITEZR:

0.231

T.47- 9,13
0.427-0.577

0.,957- 1,21

Accept.
Accepte.
bccept.
Accegt.
Accegpt.
Accert.
Accegt.
Accert.
Accerpt.
Not Accept.
Accegt.
Accegte.
ACcegt.
Accerte.
Accert.

Accert,

Accept.

rLccept .

Accept.

Hot Accept.,
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Report: puNCS
Parfcrmance Evaluation Raport Paqe: 2
USEPA Water Supply Study vws037 Nate: OFSEPIE
Participant ID: PAQOOOY TYype: OTHER Requesting Office: UTY
Sample Repor ted Tctue Acceptance Performance
Number Value Valuex Lialts Fvaluation
012-LINDANE
001 C.353 0.381 0621-C4%52 ,.Ccef.t-
013-NETAOCXYCHLOR
001 015.5 18,5 10.2- 26.8 Accept.
014-TOXIPHENE :
002 07.04 8.01 A5~ 12,1 Accept,
093-ALACHLOR ~
005 05,36 4.07 2.68= 7,06 Accept.
O94-ATRAZINE
00s 07,30 6.80 3. 74~ 9.05 Accert.
09S-HEPTACHLOR
004 €.367 C.563 €.31-0.81¢6 Accegpt,
096-HEPTACHLOK EPOXIDE
ooy c.ucCé 0.403 0.222-0.584 Accegt.
097-CHLCHDANE (TOTAL)
003 02. 39 4.44 2.44- 6.4 Hot Accept.
113-SINAZINE
Gos €6.30 £.56 1.0u- 9,77 Acceqt.
172-HEXACHLOROBENZENE
004 0.618 0.806 0.323- 1.14 Accegt,
241-HETOLACHLOR
006 021.7 19.4 7.87- 29.5 Accert.,
242-METRIBUZIN
ao06 €14 .9 14.1 C.L. - 2.4 ACCGFt.
243=-PEONETON
006 023.0 18.8 6,80~ 26,3 Accert.
256=-ALDEIN
oou 0.433 0.567 0.186=0.725 Accept.,
257-BUTACHLOR
006 €22.3 20.5 5.93- 131.3 Accept.
258-DIELDRIN
ooy 0.554 0.530 J0.358-0,708 Acceagpt .
259-PROPACHLOR
004 01.16 l.2C C.566~ 1.06 Accert,

CABBARATES IN MICHOGRAMS PZR LITER:
098-ALDICARS

co1 C36.4 34,3 20,3~ 4ty Accert,
099-ALDICARB SULFONE

cOo1l 0Ju.1 J2." 207~ HC.1 Accecgt,
100-ALCICARB SULFOXICE -

001 027.6 25.9 20,3~ 33 Accﬂpt.
101-CAHEQFURAN

001 0“2.‘4 08.9 26.9" -’ncq ‘Ccepto

114-0XAPYL (VYLATE)
001 ou4 . 0 46.4 36.3- Su,9 Accerpt,
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Nepart: TENNS
Pucfocrmancu Evaluation taporct Pages !
USEPA Mater Supply Study w017 Date: QGSFPYA

Pattlcipant IC: PAOOOOY9

Type: OTHER quuestinq Ctfice: U1

Sanple Reported True Acceptance Pecfcrsance
Nusber Value Valuas Limits Evaluastlion
245-HETHONYL
001 060.0 60.7 w9 - 60,4 Accept.
HERBICIDES 1IN RICROGRARS PER LI1TER:
015-2,4-0
001 011.0 14,9 ToiS= 22,1 Accerpt,
016-2,4,5=TF (SILVEX)
001 09.53 11.0 5¢9= 17.7 \ccept.
102-PENTACHLORCPNENOL
001 05.07 6059 Jo 3~ 9,R9 lccert.
115-DALAPQN
002 Qu7.1 S6.4 Cele - ay,8 Accegt,
116-DINOSEB
002 014,2 18.6 Ca652- 29,€ Acceft.
117-PICLORAN '
002 017.9 23.1 DeLe - 34,80 ACCGFto
247-DICANBA
002 031.5 368.4 2.96- 58.7 Accept.
POLYCHLORINATED BIPHENYLS IN MICRCGRAMS FER LITER:
118-DECACHRLOROBIPHENYL
001 C.305 0.527 Dele - 1.,6¢ .‘CCEF'.
PAB®*S IN PMICHCGRANS FER 1ITER:
122-BENZO(A)PYRENE
co1 C.754 C.917 0.115- 1.1 rccegt.
ADIPATE/PHTHALATES IN NICROGRA#S PFR LITER:
134-DX (2-ETHYLHEXYL)ADIEATE .
¢o01 026.7 4.3 11.4- $2.3 Accefte.
136=-DY (2-ETHYLHEYYL)PHTHAL,
001 016.6 21.3 6.98- 34.5 Accert,
HISCELLANEOUS SOC®S IN MICROGRAMS PER LITER:
137-DIQUAT
col C3.43 8.41 2-05- 22.4 Acce;t.
138-ENDOTHALL
001 €98.6 1749 12- 212 Accegt,
139-GLYEHQSATE
001 0729. 780 630- 963 Accept.
TBIRALOMETHANES IN RICROGRAMS FER LITEER:
017-CHLORQFORN
c01 o21.1 2.3 17.8=- 26,8 Lccert.,
018-BROACTFO RN
001 €18.9 18,6 14.9- 22.13 ACCPF[.

come ey

——

«-msy

- ey
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Feport: PrENAGH
Performance Evaluation Fepoart Paqe: . ]
USEFA Water Supply Study ¥s017 Nate: CASFPIA
Participant ID: PAOOOOY Type: OTHER Requesting OfFflce: N1
Sansple Repor ted True Acceptance Perfocsance
Nuaber Yalue Yaluyes Liamits Fvaluation
019-BRORODICHLOROMETHANE
001 €12.2 12,7 1C.2- 15.2 Accert.
020-CHLCRODIBRCHCHETHANE
001 015.3 14,2 11.4- 17 Accept.
021-T0TAL THIHALONETHANE
001 070.5 67.0 S4,2- 81.4 rccopt.,

VOLATILE ORGANIC COMPCUNLS IN MICRCGRANS PFR LITFF:
032-VINIL CHLORIDE

001 015.5 1“.8 5.88- 20.-’ . Accﬂpf.-
034-1,1-DICHLOROETRYLENE

001 018.3 16.5 13.2- 19.8 Accert.
035-1,2-DICHLCROETHAE

001 015.9 13.2 10.6~- 15.8 Not ’Ccﬁpt-
036-1,1,1-TRICHLOROETHANE N

ca1 ¢11.9 10.3 B.201- 12,4 Accegt,
037-CARBON TETRACHLORIDE ]

001 014.5S 12.7 10.2- 15.2 Accegt,.
038-TRICHLOROETHYLENE ) )

001 0a.20 8.70 $S.22=- 12.2 Accerpt.
039-BENZENE

001 013.0 12.5 10~ 1s Accerpt.
O4O-TETBEACHLORCETHYLENE ;

002 010.1 9,60 5.76- 13.4 Accept,
041-1,4-DICHLOROBENZENE

001 CG.GS 7.31 “.39’ 1C.2 ACCP}'t-
082-T 1,2 DICHLOROETHYLENE

002 C15.0 14,8 11.8- 17,8 Rccegt,
043-C 1,2 DICHLOROETHYLENE :

002 011 .4 9.72 S5.83- 13.6€ Accert,
044-1,2 DICHLOROPEOPANE

002 015.4 14,2 11. 4=~ 17 " AcCcept,
045-1,2DIBRONCICHLOROPROFANE )

004 0.27“ 0.286 .112- 0.l !Ccept.
O4U6-ETHILENE DIBRONIDE (ECB)

0cu C.151 c.138 0.0828-C.19) Accert,
O47-TOLUENE .

002 CS.74 S.70 J.02- 7,98 Accegpt,
O48~-RTHYLBENZENE

002 09.“0 9.19 5051- 1209 .‘.CCFpt.
O49-CHLOROBENZENE

002 08.42 8.31 4,99- 11.6 Accenpt,
053-STYERENE

002 07.60 7.40 g,u- 10,4 Accept,

054-1,2 DICHLOROBENZENE
002 014.3 4.5 11.6- 17.4 Accerpt.
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Mepart: rENOS%

Page: i
Nate: CESYRAY,

flequesting cffice: UT

D - D D - D D S - D h D D D S D WD R P n Gn Gn W R GR R D R D D h D WD R G D D AP DD @ R S ED D D 3 G W S S -

Ferformance
Evaluattion

Saaple fReported
Nuaber Value
055-DICHLOROMETHANE
. 001 09.48

056-1,1-DICHLOROETHANE

003 Cly .8
061-1,1,2-TRICHLOROETHANE

001 01ll.8
063-1,1,1,2TETRACHLOROETHANE

003 C17.0
064-1,2,3-TRICHLOROPROPANE

003 €8,32
076-1,2,8-TRICHLCRQBENZENE

002 014 .7
077-1,2,3-TRICHLOROBENZENE

003 €15.7
OB1-HEXACHLOROBUTADIENE

003 011.1
090-TO0TAL XYLEWMES

002 015.3
152-C 1,3 DICHLORKOPROPENE

003 010.9
153-T 1,3 DICHLCROPRCPENE

003 016 .4

True Acceptance
valua® Limits
.41 5.05- 11.8
13.6 11.,2- 16.4
10.7 8.56~- 12.8
15%.3 12.8- 18
8.29 YeS1- 11
14,3 11.4- 17,2
16.7 10.6= 21.2
5.50 4,19~ 1u.4
12.9 10.3- 15.¢
12.3 8.22- 14.3
17.5S 11~ 20.5

ORGANIC DISINFECTION BY-PRODUCTS IN MICRCGRAMS PER LITFR:

157-DIBRONOACETIC ACID

INOGGANIC DISINFECTION BY-PRODOUOCTS IN MICRQGRAYS FER LITER:

001 0.918
158-DICHLOROACETIC ACID

001 02.82
160-NCNCBRONOACETIC ACID

001 02. 74
161-NONOCHLOROACETIC ACID

001 €1.80
162-TRICHLOROACETIC ACID

001 €3.77
250-BROMOCHLOROACETIC ACID

001 02. 36
193-BRONMATE

002 05.68
198-CHLORATE

001 (92.1
195~-CHLCRITE

001 016S.
260-BRONIDE

002 0157.

8.50 DeLle - 13.9
22.7 6.03- 30.3
14.4 1.26~- 21.4
12.8 J.ul- 21
J2.3 S.U7- 47,9
19.8 3.19- 30.8

4.56 t.l. =~ 29
82.1 62.1- 100
140 86.6~ 213
140 113- 169

Accert,
Acceart.
Acceqt.
Acceftr.
Accerpt.
Accert.,
Accept.
ACCEFt.
Accept.
Accept.

ACccapt.

Accegt,
Not Mccept.
Accept.,
Not Accept.
Not lccepte.

¥ot ‘!ccept.

Accert,
Accert.
Accept.

Accept,

"B

et oy
4

.ﬂ,_-, _.,
o A TR |

[P

o
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Report: TFONS
Performance Evaluation Fkeport Dane: 6
USEPA Water Supply Study ¥sinl?l Dates CESEPIAR
Participaat ID: PAO00O9 Type: OTHER " Requesting Office: Ut
Sample Reported True Acceptance Ferforesance
Number Value value® Linits Evaluation

NISCELLANECUS ANALYTES:
022-RESIDUAL FREE CHLORINE (WILLIGRANS PEH LITER)

001 02.64 2.20 2.03- 13,07 Accegt,
023-TURBIDITY (NTU'S)

001 Cl.40 1.54 1.26- 1,98 Accegt,
024-TOTAL PILTERAHLE RESIDUFE (MILLIGHAMS PER LITER)

001 €254. 264 1a8- 434 Accofpt.
025-CALCIUM HARDNESS (NG. CACOI/L)

001 0147. 14y 137- 140 Acceopt.
026-PH-UNITS

001 08, 94 9.13 8,80=- 9,31 ACCPF‘.-
027-ALKALINITY (NG. CACO3/1)

001 028.6 27.“ 25.-’- 3105 .\CCE[L.
029~SCDIUN (MILLIGFANS PER LITER)

001 012.9 12.6 11.4- 12,7 Accart.,
185-SULFPATE(MILLIGRANS PER LITER)

001 C2613. 289 253-  31F Acceyt,
146-TOTAL CYANIDE(MILLIGRAMS PER LITER)

0c1 0.337 0.360 0.285-0,475 Accegte
263-10C

001 03.46 2. 80 2.49- 3,24 Not fAccaept.,.

9959999993 END OF DATA FOE PAQOQO9 9999998000
MOTE: POR LINITS AND TRUE VALUES, ASSUNE THRFEE SIGNIFPICANT DIGITS.
300S3HB00E END OF REPORT POR PAOOOQQ9 ooaninusan

% Based on gravisetric calculations, or a refarence value wvhen necessary.



Forfarmance Fvaluation
Uuscpe

Facticlpant Ju: prROACHO

Heported
Valuye

Saaplo
Numhor

TRACF FETALS

D01-ALUNT MY
C1
a2

CC2-4RSFU]C
cl
na

CO3-BERYLIYIUM
r‘l
c2

uou-canMiun
1
G2

CCYH-CONATLT
1
Ny

CCo-CURCPEIYY
cl
(W

CO?~CCPEEF
n1
(A

UNB-TROH
LI}
c?

CUY-FFUCURY
C}
02

ClU-MANGANESE
71
€2

Ul11-KICKRFL
nl
C?

012-LFA\D
Ccl
0y

Ul3-SFELENIUP
£l
2

C1B-VANALITY
Gl
c2

015=-2T%C

) AR
r?

Trawe
Valun:

Type

Acce
L1

PICRCGRANS/LITFR

110
117

12
S69

170
C7F¢

S0
lgs

i,
nn7

J.0%
12.¢

nni
€C1

2R2
315

an?
nan

202
me

71.1
171C

m

1690

171
71

199
H11

R2.c
nni

R
620

7.0
ann

nE, 7
170

0.0
non

J.1 0
1].()

ey
Ny

TGYA

AL

797
3

[ ]
Jdas

979

2l
H11

7].."'
inee

2¢3 -
1279

167-
Q)=

165-
uAc-

ni,
Jus-

22.9

557~

13-
767~
!
7<.5
10 -

10.98
unj-

2.03
3.5

3Ho-
833~

0n3l-
587~

27a-
15¢-

ning-
7454 -

1n6-
720~

62.7
161¢C
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Feport

iater Pollutlicn Study WFND2S

¢ OTHURR
rtance Harning
mlts Limits
3a2 276=- 387
- 1790 1330- 3ouc
2131 175- 221
676 515- €53
219 170~ 201
567 uqs- €03
- ‘Co-’ "6."’ "ﬂ."
asn 359- uncg
- J2.6 2W,1- 3.
686 57u- €70
20.5 12.7- 19.5
90ns 794- q9°tp
- 96.0 1’."?- ‘7'!.2
ung nn- 299
> “2'6 ?10"' :‘qoﬁ
511 ns1- °na
- 4,07 2.29- 3.01%
- 1"07 q'"l" 1.]0"
nhl 370 032
96 0 as0- 951
560 n66- G507
R R S7u- RRQ
3 269-  32%
nu6 167- 43s
6195 29- ~eg
110 aon- 1100
23n 192- 220
ago MMs5-  Re7
- l"l.“ f\ﬁ.Q- n?.?
- 20130 1660~ 19eC

Nate:

Pane:

1

1RAFFOR

Requesting Offlces: V]

Performance
Fvaluatlion

rtccept,.
Accept.

Accert.
‘ccept.,

Aceeapt.
'CC“.F*.

Accert,
Accant,

tccent,
fccapt.

Accept,
Accent,

Accent,
Accerpt,

Ck. for
Accopt,

‘ccept.
Acenpt,

Accept.
tccept,

Accept.
Accert.

tecent,
‘ccopt.,

Amcent,
Acceapt.

Accant,
Accenpt.

Accent,
Rcecert,

fFrr.



Factliclipant Ip:

Sﬂm!‘l"
Numter

0LG-ANTINONY
€2
(@l
017=SILVER
ra2
. cn
01R-THALLIUW
$a
cn
UM =-KCLYPCI PU™
n3
Cn

T O07S-5TRCHTIC™

031

cn
OTh=TITANLUM

ca

o

MINERALS
019-BH-UNITS
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fcelormance FEvaluatlion Feport
USFEPA ¥ator Pollution Study WFOS

PRQQGLCOD

Repocted
value

100
nn

ﬂj.]
6"

112
nn

3.5%
9.0

11

270

n3 ne3n o on,an
cn .7 H5e%C
020=2FZC. CCHDs (WHHCS/CM AT 25
w1 5Mn7. 91h
2 <Py, SAG
021-TDS AT 190
' UB| s509, 551
€2 I, 1)
UZI-TCTAL HIGUNFSS (AS CACNY)
61 InNg., 130
&) 7.2  1n
GZ3-CALCTNN
ny 1S 1nn
€2 £.63 6.39
VB =X AGKESI UM
01 16.4 17.9
€2 i€ 20.6
02%-50010M
01 1n.n 1,
©2? 52.9 54,
C26-FCTASSIUM
ni t.n 1.0
(2 J9.2 in,d
C27-TOTAL ALKATINITY(AS ChCO3)
51 2100 20,4
r2 5h .9 72.0

C)

Type:

QOTUER

Acceptance
Limits

2ne-
I66-

152-
298~

6 30"-
3Ny -

106~

257-

;’.056-

7900-

a6, L=
210~

!
04,22-
SL.uf-

HN>
53h-

1€~

A26-

107-
gno f.‘-

9?0"‘
SOFJ-

lr‘o?.'
10~

l'ol"
"“l J-

]'lo ﬂ-
1], 3-

17.“-
6". e-

uso
692

207
391

99.1
W2%

151
<o

h.49
110

130
302

"."
S.62

an)
627

762
Jan

isa
110

120
7.51

19.3

23.6

16.2
50.9

23.7
1.7

25.1
7%2.6

Cote:

Paqe:

fequesting Offlice:

Yarning
Limlts
266- NH27
nio- n%1
160~ ZCC
310- 3nAn
6700" 9".6
J17- #n1n
112- 1uea
270~ - 4s
7.81- u.?3
rR3I.9- 10%
101- 12¢
239- 293

IN MILLIGPAMS/TITFR (EYCEEFT AS NOTER)

.29
F.uﬂ"

pPN9-
S47-

apn-
2ug-

nn-
93,2~

96.?"
5079-

15.7“
1807-

1105-

500';-'

]90"""
:‘-uo?"

10, -
660'-)-

P
76.9

Per{ormance

ryvyaluation

Accept.
.‘.CC!"T".

Accerpt.

tccapt,

Pccept,
fccept.

Pcc¢p\.
Accept,

dccapt,
Accerpt.

Accernt,
Accept.

Accept.
Accept,

Accept,
hRecernt.

Mececepnt,
teenpt.

Necent,
Accept.

Accapt.
"CC':‘p?.

Accapt.
Rccert,

lccept,
Accenpt,

‘ccont,
Fccept.

Aeenpt,
Accept.

16ATRAG
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Ferformance Fvaluatlion Report

IEEra Yater Pallnticn Study wPCIS

rangcea

Type: CTUER

Nate

Reguesting

Fages 7
T V1€ATRSGF

O0fflces ¥

Sangple
Humbher

(28-CHLCRAICTE
ﬂ]
2
CA-FLUORII S
' vl
2
U)O-SYULFEATE
1
cF

MUTPTEMTS 1Y

Repecrted
Value

214,
fE.]

V.77
].Jq

1.9
n2,

ETLLIGHAM

LIl =A=UCNTIR=NITROMEN

i 19 .4
o 1.€2
B3I2-MTTRATF=-NITRADGEN
1 .25
€2 L
N3)=ORTHOFPHCSIUATF
1 JOEN
"2 2. 010
CIN-XJSLCABTI=-TTRCCEN
c! N AR
6n TR Y
CIS-TOTAL tHOUPHOFYS
2 SN
on POl

CEMANLS T

C36-70D
1
np
c37-1cCcc
H]
ﬂ)
CIR=S=DAY 1np
01
2
102=CARRONAC EONUS
1
0?2
PCH*S 1IN

Gl

Cun-TCN=-ARNCLTH

c?

217,
no

'7";‘

¢, 2

152,
50.7
nop
1€7.
£S04

1212
2.7

1zun
h,3n

Trne
Taluns

2y
712.7

.00

]I]S

19.C
YhH Ut

S/LITER

19,9
j.un0

n,
0.1

JORGT
.n

CL.500
700

n,g7y
h.NH

“*TLLIGRAMS/LTITE®

RN
101

3.1
nn.1

1]
ﬁ?.%

117
S].ﬁ

MICNOAGRAPS/LITENR
Cu2-rCl-AKGCCLCH

2.7hH

U226

Acceptance
Iimits

— Ly
L]

15- 22.3
1.15- 2.08

ho76- 9,69
f.20-C.U95

£.0333-C.C76
2-“3- 3-19

]
0.115- 1.12
SL73- 9.60
N A07=0,705
%.16- 7.2

1na -
71.2-

2%
120

m.S=-
3].6-

108
uz.i

h".l-
?QQS-

210
95.5

I, 3-
20-

199
8l.2

c.707%-

el

1.77- 6,08

VYarning Perfarrance

Limits Fralnation
22~ D%h Accept.
£7- 77.9 Accept.
3.1“‘ 3.71 Cko fnt FFt.
1.21- 1.uf l‘ccepf.
1n.0- 21.1 Pccerpt.
T75.1~ 93,9 Accept.

t
16.7=- 21.5% l(‘.ﬂnpt.
1.26- 1.97 Accept.,
7.11- 0,301 ‘ccent.,
CleF'C."‘Q lCCﬂp?.
P.P?“"-n.r7] ‘CCPﬁt.
7.52- 1.1 Pccept.
0.23%~0,¢9% trcept.
A.2- ﬂ.‘l" r‘k. for Frre.
nuap-0,. /77 Acceapt.
50"1- Foqe NCCﬂpt.
19N~ J€r Acenrpt,
TT.3- 110 Arcept.
n),0- 1QS Acrapt,
3].5— uFl} !CC@rt.
ni1,3)- 199 lccept,
17.7- 21.)3 Accept,
€S, h- I1n tcrapt,
20,2~ 7% Accapt.
1.17- 1.84 Accept.
2.0= 5.5 Recept.

1 T )
N R B



Factlclipant 1ID:
fepoctel True
valua

Sample
Numher

PCA'S % 0T
U99Y-pCh IN CIL~-

Tl |

ferformance Fvaluation Reportt
USFPA Yatecr Pollution Study Wr03JS.

PAOCONO

lr.” \1.]r‘

Valuaest
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Paqge:
Nate: 1€RFROE
Type: OTRHER Pnquestinag CFfice: NJ

Acceptance
lLimits

Parformance
Fvaluation

Yarning
Limits

IK MILLINAAMS/XKILOGRAN
101671212

el 1. n2.7? 6.080- 50,9 13.5- %7.3 ‘ccerpt,
101-v¢H IN CJlL- 12600
L 1. 1247 3.37- 2C.1 €.A7- 18,2 'CCF[‘!.
PESTICILCFS MICFCGRANS/LITER
Ca7-A1DART D
"] RIPRAN 1,17 C.522- £.21 1.172- .61 hCC".pt-
e SJ.int 0,203 N.f65-0.322 0.0977=-0,%A0 Accent,
CHB-TIZLCHIN
] (TP AL ”-S 2.2~ 602? 3.’,"\- §076 Accant.
02 i.€2 l.6%2 0.058- 2,19 1.03- E.C? FCCGpt.
VU9 -nnn
ol 6,10 .67 1.14- 9,33 " 3e02- R,CFT Accept.
32 1.7 1.0 l.21- 2.64 1.39=- 2,U€ lccopt,
C50-nhe
r1 1.6 l.7€ 2.18- S.1 ?.51- 0,72 ACCFP‘Q
a2 1.35 1.12 CeT72- 1.05 f,AG2- 1,71 fccapte.
£51-PDT \
‘) G.E)  FLNA 3.79- 9.20 u.na- £,°9 \ccept,
C2 1.63 1.76 - 0v065~ 2,33 1.05=- 2.1 lccent.
CS2-HFPI1ACHLY
1 REL B! 2N 0.,69%=- N1,1N0 1.13- 2,71 Acerept,
G2 C.222 0,278 N.0C899-C.3704 N,126-C,33R Accept,
053-CHLORDANF .
n3 12.2 12.23 Ne€69- 17.2 fe?27- 15.6 Aceept,
cn 1.1 1.16 J9.695~- 1,01 0.A35- 1,67 Accept.
QTU-HEPTACHLNE EPQXIDE
] 1.1¢ .20 1.13- 2.%3 1.31- 2,28 ACC"P‘Q
©n2 (. 22C Gc.2nn0 0.153~- C.37 C.10-9,20U42 Accept.
VOLATIL® MALOCARRONS T NICROGRAMS/LITER
CSU=-1,2 NDICHLOJOFTHAXE
. 01 HS .1 ShHh. la- 79,1 ng,1- ru n \criopt,
02 l‘o” l?.: “-S- 17.5 9063- 16." ‘CC"l_‘\Y.
USS-CHLORDFCUM
nt 10,8 i, n ‘,7.6- 03-2 q?.]- 7“.7 Acecept,
€2 13.4 1h.2 11- 18,4 11.29- 17.1 Accerpt.
U56-1,1,1 TRICHLOGOFTHANE
o1 £2.1 £3.7 - nrc.7 Ug.6- n0,1 fccert,
C? 17-1 1’)-2 10-"‘ 22-2 11.0- ?(‘07 RCCPpt-
CS7-TRICHLOFRNETIONE .
c1l TE.£ 72.2 hS.7- 91 S1.,A=- E7.1 Pccepte.
c2 1.0 16.1 1n,7- 20.6 11.,7- 19,0 iccapt,
CHR-CAPRKNCATETRACHLCEID
o1 RA LN 105~ ns 0= 11,0 tccept,

S.h1- 13,7 G.h2- 10.7 ‘cceopnt,
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Performance Fvaluation Report Pagqes S
NEEMF dater tolluticn Study WPGI® NDate: 1CAPEIE
Participant Ld: pPACCr(Cn Type: OTHEH Poquesting NFFflce: NI
Sangle Wepcrted True Acceptance ¥arning rerformance
Humtec ¥aluye valun® Linits Limits Fvaluation

e e S e S WD G Gh W En e A AR TR W T YR MR T M E R R TR e e WD D E R EE S T G WD D YD e wn S D S D D D D D D D SR D D D D S D P S S D M D D D S D D W W A G W e

CSG-TETFACHICRCETHFNRT

AR Tihen 736 A 5= 96.3 §2.7- a9n,1 \ccant.

Ce 1.0 10,4 G.C0- 10,5 7.1- 13.n Accept.
U60=-0HD*ODICHIOKROFETHANY

ry h L2 SR, I7- 73.1 N1.6- 6P.6 Pccept.

A, 10,1 1u,¢ 17.2- 198.14 11.2- 17.12 fccert.
061-DITROMOCHLOVMOKMETHRANR

cl €1.0 ne,5 13.1- 62.4 1= S8,h6 Accept.

2 13.7 .o 9.%99- 1n.9 10.7- 17.7 fccept.
062-SROPFPOFCEL |

61 af.h AR 0 S50.0- 95,7] S6- R9o,.7 Arcept,.

L2 13.} 12.¢€ A.h2- 17.3 0.,%1- 16,7 Accept.
CAJ-FTEYLFNF CHLCRICF

a9 2.0 he, n.3- 68,1 Jh.h- S9.9 hccept.

2 1C.F 1¢.3 €.63- 10,7 7.65- 131.7 Accept.
0AUN-CHLORCHIERATN

=) 0.0 nn,d un, N~ 89 f1.7=- P1.7 Mdccepte.

c2 17.° 17.7 11.7- 2".2 1302- ?206 ’CCEFtO

VOLATILS ARODMATICS TH MICROGRAMS/LITER

CES~NENTENE |

i1 Che 56,1 "5.7- 69.9 an.tN- €6,2 fccent,

€2 9,29 N, 1N 6,56~ 12.3 T.?20= 11.“ !Ccepto
C66-FIMNYLERANTEFE

11 571 56N 0,7 73.3 43- 69 hecept,

2 10,1 [RAT T.10- 13.6 7.99- 12, F Accept.
ChT7~-1CLUENE :

71 uh, A un,7 n.9- 57.6 I, - Sh 2 rtcecept,

£ 7.41 T.60 Te29- 9.97 S.0f=- 9,237 Accert,
09N =1,2=-DITHLOROAEHZINY *

71 ne. S52.0 NN, 7= 6640 - £3,7 kccerte.

2 11.9 11.7 T.82- 16.6 0.92- 15.5 Nccept,
099-1,0=-DICHLCRONENTF R

71 17,0 up, 3 33,3~ 62.2 17- =8,% tccept,

22 13.} 1.4 a,37- 17.56 10.M=- 16.A Accepte.
CIA=-1,3-DICHLOPORFNZENT

c1 37.1 na.7 n,u- 52,1 36.7- r.7 Pccept.

22 11.1 12.6 n. 8- 16.6 9.79- 158.6 Accept.

FISCELLRNZOUS PARADNTTFRS
CT1-1CTAL CYRNIDS (1% FC/1)

01 W27 L0107 N.0138-0,046 0,0179-0,007 ‘ccept,
G2 +NCF S.n1n 00297'0.5:2 ro}?S'Co"ﬁ] ﬂccept.
C72-HOM=FILT1EMABLE TESTIDUT (TH MG/L) :
61 FN,F ", 0 €1.9- 98.1 €hi= 91,.F Ck. fcr ¥Frr.
n2 e n6, 0 n2,7- 6C.1 Hy ,0- ©7,9 fccept.,
C73-0IL AND GREASE (1% »r/1)
1 i P h6H.0 20,5- S4,.1 12,6~ <1 Cvy, for Frre
32 1.8 10,9 17- 23.2 13.4- 21.0 fcreapt,
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Ferformancs Fvaluation Report Fane: 6
NZEPA Yater Pollution Study NPEIS Nate: 1€APNAF
Factictpant T7: PAGOCOD Type: CTHER Requesting CFflce: XJ
Sasple Feported True Acceptance VYarning Perfarmance

Nuxhac Valye valyew Lialts Limlits “valuation

CYT-TCTAL PHENCLICS (1 PG/ L)

01 i.nng 2.71 1.07- 3.96 1.70- 1,60 Accept,
7 N1t 1.19 0.516=- 1.07 0,6%2- 1.7 tccept,
CAIN-TOTAL “FTTEUAL CRLOWINFE (TN HG/L)
gl 1,30 2.00 2.50- 1.6 2.0~ .NA Accapt,
C: « 220 0, nic «295=0.024 C.310-r .01 Ckx. fcr Frre.

RCLRANNNNl Cun AF PATA FOR PAOQLONQ  velliddailolntd

BOTF: FCF LIMITS AND TFU% VAINES, ASSUME THREF SIGNIFTCANT DTAITS,
EHONTHILEE TuD OF RETCRT FU0 DACCOLT #ilxsgtdon

¥ Fased en qravimetric calculations, cr a reterence value when necescary.
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13. Preventive Maintenance

In order to ensure timely production of data, Lancaster Laboratories schedules
routine preventive maintenance of instruments based on manufacturer's
recommendations. Maintenance of the laboratory instruments is the responsibility
of the technical group using the equipment in conjunction with our in-house
Equipment Maintenance Group. A schedule of routinely performed instrument
maintenance tasks is attached as Table 13-1. All preventive maintenance, as well
as maintenance performed as corrective action, is recorded in instrument logs.

Critical spare parts are kept in supply at the laboratory by the Equipment
Maintenance Group. Most items not kept in stock at the laboratory are available
through overnight delivery from the manufacturer. In addition, Lancaster Labs
maintains multiple numbers of most of the critical instruments used in our
laboratory operations. A recent equipment inventory may be found in the
Qualification Manual. Because we are a large laboratory with redundant capacity,
the problems of instrument downtime are minimized.



Section No. 13
Revision No. 3
Date: 07/24/95
Page 2 of 3

Table 13-1

Preventive Maintenance Schedule

Instrument Preventive Maintenance Frequency
GC/MS Change septum Weekly or AN*
Check fans Monthly
Check cool flow Monthly
Clean source Bimonthly or AN
.| Change oil in vacuum pump Semiannualty
Change oil in turbo pump Semiannually
GC Volatiles Check propanol level Semiweekly or AN
Check all flows Prior to calib. or AN
Conductivity detector maintenance: AN
Clean cell AN
Change reaction tube AN
Change Teflon line AN
Change resin AN
Replace trap AN
Column maintenance AN
Change PID lamp AN
Precalibration instrument settings check Prior to each calibration
GC Septum change Each run
Column maintenance AN
Clean detector AN
Vacuum filters Semiannually
Leak check ECDs Semiannually
Flame AA and Hydride Rinse bumer head, chamber and trap AN: Min. Weekly
Generation AA Clean nebulizer Weekly
Inspect tubing and O-rings Monthly
Replace lamp AN
GFAA Rinse workhead assembly Weekly
Clean windows Weekly
Replace probe tubing AN
Check rinse bottle & drain Daily
Cold Vapor AA Change drying tube Daily
Replace pump tubing AN: Min. weekly
Lubricate pump head Weekly
Lubricate autosampler Weekly
Inspect optical cell and windows Monthly
Clean AN
ICP Clean torch AN
Clean nebulizer & spray chamber AN
Replace pump winding Check Daily
Lubricate autosampler Check Daily
Check mirror Daily
Checking tubing to torch Daily
Check fan filters, clean if needed Weekly
Check cool flow, clean if needed Weekly
Check water filter, replace if needed Quarterly
Autoanalyzer Clean sample probe AN
Clean proportioning pump Weekly
Inspect pump tubing, replace if worn AN
Clean wash receptacles Monthly
Inspect condition of distillation head Monthly

L~

i
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Table 13-1

Preventive Maintenance Schedule

instrument Preventive Maintenance Frequency

Infrared Spectrometer Check on-demand diagnostics Quarterly

(FTIR) Check wavenumber with polystyrene film Quarterly
Change dessicant Quarterly

HPLC Pump lubrication Annually
Check pump seals Annually
Check valves cleaned or rebuilt AN
Detector maintenance: AN

Bulb replacement and adjustment
Flow cell cleaning

Routine column maintenance AN
Replace Teflon lines AN
Autosampler septa replacement AN
In-line filter sonication/cleaning AN
System pasivation AN
PCRS pump lubrication AN

Total Organic Carbon Check IR zero AN

Analyzer Check for leaks AN
Check acid pump calib. Bimonthly
Check persulfate pump calibration Bimonthly
Inspect 6-port rotary valve AN
Inspect sample pump head AN
Wash molecular sieve AN
Check sample loop calibration Monthly
Clean gas permeation tube AN
Inspect digestion vessel O-rings AN
Check activated carbon scrubber AN
Dust back and clean circuit boards AN
Check IR cell AN

Total Organic Halogen Polish counter electrode Daily

Analyzer Polish sensor electrode Biweekly
Clean loaders and pistons Biweekly
Replace agar bridge Monthly

* AN means as needed. Any of these iterns may be performed more frequently if response during
operation indicates this is necessary.
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Specific Routine Procedures Used to Assess Data Precision, Accuracy, and
Completeness

Precision - Precision refers to the reproducibility of a method when it is repeated
on a second aliquot of the same sample. The degree of agreement is expressed

as the relative percent ditference (RPD). The RPD will be calculated according to
the following equation:

app= 2225 _ 100

(D1+D2) /2

Where:
Dy = First sample value

D2 = Second sample value (Duplicate)

Duplicates will be run on at least 5% of the samples. Acceptance criteria shall be
based on statistical evaluation of past lab data. {(See Section No. 11.) All quality
control sample results are entered into the computer and compared with
acceptance limits. In addition, there is a monthly review of values on the computer
QC system. Data obtained from quality control samples is entered onto our
computer system which charts the data and calculates a mean and standard
deviation on a monthly basis. The Quality Assurance Department then reviews
this data for trends which may indicate analytical problems. The control charts are
graphical methods for monitoring precision and bias over time.

Accuracy - Accuracy refers to the agreement between the amount of a compound
measured by the test method and the amount actually present. Accuracy is

usually expressed as a percent recovery (R). Recoveries will be calculated
according to the following equations:
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Surrogate Recovery = Qd x 100
Qa
Where:

Qd = Quantity determined by analysis

Qa = Quantity added to sample

Matrix Spike Recov ery = -SS—RS-;ﬁ % 100
Where:
SSR = Spiked sample results
SR = Sample results
SA = Spike added
LCS Found
Laboratory Control Sample R =———x%x100
ry mple Re cov ery TCS True X

Surrogate standards are added to each sample analyzed for organics. Spikes and
laboratory control samples will be run on at least 5% of the samples (each batch or
SDG, <20 samples). Refer to Section 11 for acceptance criteria for accuracy. The
computer is programmed to compare the individual values with the acceptance
limits and inform the analyst if the results meet specification. If the results are not
within the acceptance criteria, corrective action suitable to the situation will be
taken. This may include, but is not limited to, checking calculations and
instrument performance, reanalysis of the associated samples, examining other
QC analyzed with the same batch of samples, and qualifying results with
documentation of any QC problems in the case narrative.

Commercial quality control materials are run at least quarterly to ensure accuracy
of the analytical procedure. Repetitive analysis of a reference material will also
yield precision data. Accuracy information determined from reference materials is
valuable because variables specific to sample matrix are eliminated.
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The QC program is capable of charting data for surrogates, spikes, control
materials, and reference materials. The Quality Assurance Department reviews

these charts for any indication of possible problems (i.e., shift in the mean and
standard deviation).

Completeness - Completeness is the percentage of valid data acquired from a
measurement system compared to the amount of valid measurements that were
planned to be collected. The objective is analysis of all samples submitted intact,
and to ensure that sufficient sample weight/volume is available should the initial
analysis not meet acceptance criteria. The laboratory's sample management
system will assign a unique identification number to the sample which tracks and
controls movement of samples from the time of receipt until disposal. All data
generated will be recorded referencing the corresponding sample identification
number. The completeness of an analysis can be documented by including in the
data deliverables sufficient information to allow the data user to assess the quality
of the results. This information will include, but is not limited to, summaries of QC
data and sample results, chromatograms, spectra, and instrument tune and
calibration data. Additional information will be stored in the laboratory's archives,
both hard copy and magnetic tape.

Completeness = Number of valid measurements % 100

Total measurements needed

Method Detection Limit - It is important to ascertain the limit of quantitation that
can be achieved by a given method, particularly when the method is commonly
used to determine trace levels of analyte. The Environmental Protection Agency
has set forth one method for determining method detection limits (MDLs) from
which limits of quantitation (LOQs) can be extrapolated.
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MDL is defined as follows for all measurements:
‘Where:

MDL =tin-11-a=099) X S

MDL = Method detection limit

s = Standard deviation of the replicate analyses

tot1a=0g9 = Students’ t-value fora one-sided 99% confidence level and a
standard deviation estimate with n-1 degrees of freedom

Definitions:

Method detection limit (MDL) - The method detection limit is defined as the
minimum concentration of a substance that can be measured and reported with
99% confidence that the analyte concentration is greater than zero. Itis
determined from analysis of a sample in a given matrix containing the analyte.

Limit of quantitation (LOQ) - The limit of quantitation is defined as the level above
which guantitative results may be obtained with a specified degree of confidence.
The EPA recommends setting quantitation limits at a value of 5xto 10x the MDL.

A list of MDLs and LOQs determined for each sample matrix type will be kept on
file in the QA department. MDLs will be verified on an annual basis. '

-
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15. Corrective Action

Whenever any of the data generated falls outside of the established acceptance
criteria outlined for instrument tune and calibration (Section 8) and internal QC
(Section 11), the cause of this irregularity must be investigated, corrected, and
documented. The documentation will be used to prevent a recurrence of the
problem and to inform management of the situation.

If the results are not within acceptance criteria, the appropriate corrective action
will be initiated. This may include, but is not limited to, checking calculation and
instrument performance, reanalysis of the associated samples, examining other
QC analyzed with the same batch of samples, and qualifying results with a
comment stating the observed deviation.

A standard operating procedure is in place which outlines the procedures to be
followed when quality control data for an analysis falls outside of previously
established acceptance limits. All QC data must be entered onto the
computerized QC system promptly after its generation and daily "out-of-spec” data
is reported via this system. Any data outside the acceptance criteria will be
reviewed by the Quality Assurance Department. Where appropriate, the Quality
Assurance Department will place outliers in one of three categories:

A. Marginal Qutlier - Data that are outside the 95% confidence interval but within
the 99% confidence interval. This category may also be used for QC samples
subject to matrix interferences or sample inhomogeneity.

B. Outlier - Data outside the 99% confidence interval and/or observable trends
such as a shift in mean and standard deviation.

C. Extreme Outlier - Such data would indicate the system is out of control and no
results should be reported to clients; an example would be more than one
reference or control falling outside the 99% confidence interval.

The daily out-of-spec reports are then distributed to group leaders or their QC
coordinator who will check all supporting data and document their findings and any
corrective action taken. Documentation of QC data will be filed in the
departmental QC notebook. In the case of outliers or extreme outliers, the Quality
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Assurance Department may issue a formal request for investigation and corrective
action (see sample form that follows). The Quality Assurance Department is
responsible for initiating the corrective actions, insuring that the actions are taken
in a timely manner, and that the desired results are produced. The QA
Department will circulate all completed Investigation and Corrective Action forms
to the appropriate manager.

The Quality Assurance Department is also responsible for conducting periodic
audits which ensure compliance with laboratory SOPs and assist in identifying and
correcting any deficiencies. These audits may entail observation as procedures
are carried out or a review of records to demonstrate traceability and compliance
with all documented record keeping procedures. The QA Department will then
issue a written report which summarizes the audit. The technical centers must
respond in writing to the audit report within 30 days of report receipt. The
response will address the corrective action that needs to be taken along with an
expected completion date. Audit results and the corresponding response are
communicated to laboratory personnel and management. Follow-up audits verify
that proper corrective action has been taken for the identified discrepancy.
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(]}Lancaster Laboratories

2425 New Holand Pike » Lancantar, PA 176015994 No.

Investigation and Corrective Action Report
Part| Description of probiem

1. Date

2. LLI sample number(s} involved

3. Nature of problem (e.g., QA outlier, procedural deviation, client complaint,
etc.)

4, - Check if investigation must be complete before reporting
further data to clients

Initiated by:

Part Il {Attach separate sheet if needed)

1. Steps taken to investigate problem.

2. Explanation of probable cause of problem.

3. Steps taken to prevent future occurrence.

4. Besides the sample(s) listed above, would data sent to any clients be affected
by this problem? If yes, explain.

5. Signed: Date:

Return by:

2064 Rev. 09/01/94
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16. Quality Assurance Reports to Management

Reports of quality status from the Quality Assurance Department to management
are made frequently and in various forms. All results from intemal or external
performance evaluation samples are circulated to management. A report of each
audit performed is prepared and copied to management. Monthly summaries of
data obtained from analysis of quality control check samples are generated via the
computerized sample management system. These summaries include mean and
standard deviation to aid in assessment of data accuracy and precision. Forms
summarizing problems which require investigation and corrective action are
completed by group leaders and circulated to management. Through these
channels, laboratory management is kept apprised of QA/QC activities.

Any problems or unusual observations that occur during the analysis of samples
for a specific project will be listed on the laboratory report and/or in the case
narrative delivered with the data package. The items often discussed in this
manner include samples with surrogate recovery outside of the acceptance criteria
and samples with matrix problems requiring dilution and causing increased

detection limits. Where applicable, any corrective action attempted or performed
to address the problem will also be presented.

The laboratory will contact the client for direction regarding major problems such
as samples listed on the chain of custody but missing from the shipping container,
samples which arrive broken or are accidentally broken in the laboratory, and
samples with severe matrix problems. The client will be contacted if it is
necessary to change any item in the original project plan.
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Data Package Content

Title Page
Sample Reference
Table of Contents
Chain of Custody
Laboratory Chronicle
Methodology/Reference Summary
Laboratory Analysis Reports
Per Parameter:
Case Narrative
Quality Control Summary
Tune'
Surrogate Recovery
Method Blank
Matrix Spike/Matrix Spike Duplicate
Duplicate?
Standard Addition?
Serial Dilution®
Laboratory Control Sample Recovery (if appllcable)
Interference Check?
Intemal Standard’
Sample Data
Sample Result Summary and LOQs
Sample Chromatograms
Quantitation Reports
Mass Spectra’
Library Searches' (if applicable)
Confirmatory Chromatogram?®
Confirmatory Quantitation Report®
Standards Data
Initial Calibration Summary Forms
Initial Calibration Data
Continuing Calibration Summary Forms
Continuing Calibration Data ‘
Chromatograms and Quantitation Reports of Standards
Calibration Data for Confirmation Columns®
Calibration Curve (When quantitating against init. calib.)
ICAP Interference Table®



Raw QC Data
BFB/DFTPP Spectra and Mass Listing’
Method Blank Chromatograms, Quantitation Reports,
Mass Spectra' (GC/MS)

Matrix Spike/Matrix Spike Duplicate Chromatograms and Quant.

Duplicate Data Printouts®

Standard Addition Data?

Serial Dilution Data®

Laboratory Control Sample (if applicable)

Copy of Instrument Run Log
Extraction/Digestion Logs
Gel Permeation Chromatography (GPC), if applicable

All Peaks Identified

% Resolution Calculations

' GC/MS only
2 Inorganics only
3 GC only (if applicable)

*Amount of documentation is dependent upon client request.

e
>
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- (l}Lancaster | aboratories o
: Where quality is a science.
-
LLI Sample No. WWw 2300873
Cotlected: Account No: 00649 P.O.
| Lancaster Laboratories, Inc. Rel.
Submitted: &4/25/95 Reported: 6/14/9% 2425 New Holland Pike

Discard: 6/22/95 Lancaster, PA 17601-5994

Volatile Halocarbons - 1
W en wp 034 :

CAT
NO.

purgeable Ralocarbons

- 0711
0712
1590
0714
0715
0716
1589
0717
0718
- 0719
0720
0721
0722
0723
0724
0725
0726
0727
ms 0728

0729

0730

0713

0731
- 5732

0733

0705

AS RECEIVED
LIMIT OF

ANALYSIS NAME QUANTITATION UNITS

Chloromethane

5. ug/1
Bromomethane 5. ug/l
Dichlorodi f luoromethane 2. ug/ L
Vinyl chtoride 1. ug/L
Chloroethane 1. ug/ L
Methylene chloride 1. ug/ L
Trichlorofluoromethane 1. ug/ L
1,1-Dichloroethene 1. ug/\
1,1-Dichloroethane 1. ug/ L
1,2-Dichloroethene {(cis/trans) 1. ug/ L
Chloroform 1. ug/L
1,2-Dichloroethane 1. ug/1
1,1,1-Trichloroethane 1. ug/l
Carbon tetrachloride 1. ug/L -
Dichlorobromomethane 1. ug/{
1,2-Dichloropropane 1. ug/L
trans-1,3-Dichloropropene 1. ug/ L
Trichloroethene 1. ug/ 1
Dibromochloromethane: 1. ug/1
1,1,2-Trichloroethane 1. ug/ L
cis-1,3-Dichloropropene 1. ug/1
2-Chloroethylvinyl ether 10, ug/!
Bromoform 2. ug/1
1,1,2,2-Tetrachloroethane 2. ug/!
Tetrachloroethene 1. ug/ L
Chiorobenzene 1 ug/ L

Under the analytical conditions of EPA methods 601 and 80108, the cis and
trans isomers of 1,2-dichloroethene coelute and cannot be distinguished
from one another. The result reported above represents the total

for both isomers.

Questions? Contact your Client Services Representative
Kimberly A. Zeeman at (717) 656-2300

Respectfully Submitted
Judy A, Colello, B.S.

r
Lancaster Laboratores, Inc Group Leader
MEMBER 2425 New Holland Pike

— PC Bo». 17425 ‘
M}l l Lancaster 94 176052425 £%
»n -

717-€55-230% Fax 717-6£56-2631 See reverse side for exoinnation of symbals and obioreviotions

#221¢
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Where quality is a science. | -

(I»Lancaster Laboratories -

-
LLI Sample No. wWw 2300869
Collected: Account No: 00649 P.O.
Lancaster Laboratories, Inc. Rel. -
Submitted: 4/25/95 Reported: 6/14/95 2425 New Holland Pike
Discard: 6/22/95 Lancaster, PA  17601-5994 i-:
Pesticides - 1 !
EPA WP 034 -
AS RECEJVED §'
CAT LIMIT OF -
NO. ANALYSIS NAME QUANTITATION UNITS
-
PPL Pesticides in Mater E
1600  Alpha BHC 0.1 ug/L -
1601  Beta BHC 0.1 ug/L i
1602  Gamma BHC - Lindane 0.1 ug/L v
1603 Delta BHC 0.1 ug/l !
" 1604  Heptachlor .1 ug/L -
1605  Aldrin 0.1 ug/ L
1606  Heptachlor Epoxide 0.1 ug/\ T
1607 DDE 0.1 ug/!
1608 DDD 0.1 ug/l
1609  ©DT 0.1 ug/L -
1610 Dieldrin 0.1 ug/l R
1611 Endrin 0.1 ug/l ‘
1860  Methoxychlor 0.5 ug/L
1612 Chlordane 3. ug/L -
1613  Toxaphene 40. ug/l
1616 Endosulfan | 0.1 ug/l T
1615  Endosulfan 11 0.1 ug/
1617  Endosul fan Sulfate 0.3 ug/
1618 Endrin Aldehyde 1. ug/ L -
1619 PCB-1016 10. ug/|
1620  pce-1221 10. ug/L '
1621 PCB-1232 10. ug/t
1622 PCB-1242 10. ug/ L )
1623 PCB-1248 10. ug/t -
1624  PCB-1254 10. ug/ 1
1626  PCB-1260 10. ug/i
-
. -
-
[
Questions? Contact your Client Services Representative
Kimberly A. Zeeman at (717) 656-2300 -

, rRespectfully Submitted
Jenifer E. Hess, B.S. -

r r ici P
Lancaster Laboratones, inc Group Leader Pesticides/PCBs

MEMBER 2425 New Hollang Pike
e PC Box 12425

Lancaster, PA 17805-242% 2% -

717.656-2301 Fax 717-356-2681 See reverse side jor explonz: 2+ of symoois and abbrevictions. '- [
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LLI Sample No. WwWw 2300851

Collected:

Submitted:
Discard:

Trace Metals - 1

EPA WP Q34
CAT
NO. ANALYSTS NAME
1743 Aluminum
1747  Beryllium
1749  Cadmium
1751 Chromium
1752 Cobalt
1753  Copper
1754 lIron
1755  Lead
1758 Manganese
1761 Nickel
17717 vanadium
1772 2inc
0243  Aluminum
0245 Arsenic
0247 Beryllium
0249 Cadmium
0251 Chromium
0253 Copper
0254 Iron
0255 Lead
0258 Manganese
0259  Mercury
0261 Nickel
0264  Setenium
0272 2inc

1 COPY 1O

MEMBER

| ancaster Laboratories

4/25/95 Reported: 6/14/95
6/22/95

Questions?
Ximberty A. Zeeman

Where quality is a science.

Account Mo: 00649
Lancaster Laboratories, Inc.
2425 New Holland Pike

Lancaster, PA  17601-5994
AS RECEIVED
LIMIT OF
QUANTITATION UN1TS
0.20 mg/ |
0.010 mg/L
0.010 mg/L
0.030 mg/\
0.050 mg/l
0.025 mg/l
0.10 mg/{
0.10 mg/ |
0.010 mg/L
0.050 mg/l
0.015 mg/l
0.020 mg/L
0.20 mg/l
0.0020 mg/l
0.010 mg/l
0.010 mg/l
0.030 mg/l
0.025 mg/i
0.10 mg/
0.050 mg/l
0.010 mg/
0.00020 mg/(
0.050 mg/L
0.0020 mg/(
0.025 mgsl

Susan Shorter

Contact your Client Services Representative
at (717) 656-2300
03:31:03 D 0001 36 0 0 463245

15.00 00040800 ASROQC

Lancaster Laboratores Ing

2425 New Holiand Pike

PO Box 12425

Lancaster, PA 17605-2425
717-656-2301 far 717-656-2681

See reverse side for exminantina af o kAt o

o v
2o
M

Respectfully Submitted
Ramona V. Layman, Group Leader
ICP Metals/Leachates



LLI Sample No. ww 2300863

(l} | ancaster Laboratories

Where quality is a science.

Colfected: Account No: 00649

Submitted: 4/25/95 Reported: 6/14/95

2425 New Holland Pike

Lancaster Laboratories, Inc.

Rel.

Discard: 6/22/95 Lancaster, PA  17601-5994
Demand - 1
EPA WP 034

CAT
NO.

0273

0235
1364
1553

AS RECEIVED
LIMIT OF

ANALYSIS NAME QUANTITATION UNITS

Total Organic Carbon 1. mg/{
The Total Organic Carbon (TOC) result reported above was determined by
measuring total carbon by a persulfate digestion/infrared detection method
on an acidified sample which has been purged of inorganic carbon using
nitrogen. Lt represents “non-purgeable TOC"

. Biochemical Oxygen Demand 2. mg/\
Carbonaceous 80D 2. mg/ L
Chemical Oxygen Demand 7. mg/ 1

1 COPY TO  Susan Shorter

Questions? Contact your Client Services Representative
Kimberly A. Zeeman at (717) £56-2300
03:32:57 D 0001 36 C 0 463245

044 0.00 00012600 ASROOO

Lanzaster Laboratories, Inc
MEMBER 2435 New Holiang Pike

~~ g PO Bon 12425
A( l I Lancaster, PA 176052425
——

717-6%6-2301 fax 717-656-2681

Respectfully Submitted
Ramona V. Layman, Group Leader
ICP Metals/Leachates

See reverse side for exdionahon of symbols and abbrevigtions.

2%
W
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- VOLATILE ORGANIC GCS:?MS TUNING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (BFB)
-Lab Name: LANCASTER LABS Contract:
Lab Code: LANCAS Case No.: _ . ©SAS No.: . SDG No.:
-Lab File ID: >JULT1 BFB Injection Date: 06/21/95
Instrument ID: HP03047 BFE Injection Time: 00:40

wflatrix: (soil/water) WATER Level:(low/med) LOW Column: (pack/cap) CAP

% RELATIVE
m/e JON ARUNDANCE CRITERIA ABUNDANCE
- 33+t ++ 3+ttt 1Tttt 1ttt 1t 3t &+ T
50 15.0 - 40.0% of mass 95 19.7
75 30.0 - 60.0% of mass 95 49.1
95 Base peak, 100% relative abundance 100.
.T 96 5.0 -~ 9.0% of mass 95 5.7
173 Less than 2.0% of mass 174 0.0 ( 0.0)1
174 Greater than 50.0% of mass 95 70.6
175 5.0 - 9.0% of mass 174 4.9 ( 6.9)1
178 Greater than 95.0%, but less than 101.0% of mass 174| 68.8 ( 97.5)1
177 5.0 - 9.0% of mass 176 3.7 ( 5.4)2
- 1-Value 1s % mass 174 2=Value 1s % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

- EPA LAB LAB DATE TIME
SAMPLE NO. SAMPLE 1ID FILE ID ANALYZED ANALYZED
01 VSTD300 300 PPB IC >JULI1 06/21/95 00:59
- 02 VSTDO50 050 PPB IC >JULI3 06/21/95 02:06
03 VSTDO20 020 PPB IC >JULI4 06/21/95 02:40
04 VSTDOO04 004 PPB IC >JULIS 06/21/95 03:15
05 VSTD100 100 PPB IC >JULI7 06/21/95 06:19
- 06 VBLKJ94 VBLKJS4 >JULB3 06/21/95 08:57
07 EXBLKB 2328390 >JULO1 06/21/95 09:44
08 28152 2328152 >JULO2 06/21/95 10:29
09 28152Ms8 2328152 >JULO3 06/21/95 11:04
- 10 EXBLKC 233020¢° >JULO4 06/21/95 11:39
11 6CYZH 2328898 >JULOS 06/21/95 12:14
12
13
- 14
15
16
- 17
18
19
20
- 21
22
.:ge 1 of 1 FORM V VoA 1/87 Rev.
-



. WATER VOLATILE SURROGATE RECOVERY )
4'} Lancaster Laboratories -
' Where quality is a science. ]
2A -
-
Lab Name: LANCASTER LABS SDG No:
-
-
EPA s1 s2 Ss3 TOT b
SAMPLE NO.| (DCE) #|(TOL) #](BFB) #| OTHER ouT 1..
01} 62295 101 97 93 HE
02| 04-~06 99 98 94 ;
03 -
04| LAB QC -
05| VBLKJO06 103 99 93 }
06 ‘
07 -
o8 g
09 :
10 -
11
12
13 -
14
15
16
17 -
18 b
19
20 -
21
22
23 -
24
25
QC LIMITS -
S1 (DCA) = 1,2-Dichloroethane-d4 76 - 114 :
S2 (TOL) = Toluene-ds 88 - 110
S3 (BFB) = 4-Bromofluorobenzene 86 - 115 -
# Column to be used to flag recovery values
* Values outside of contract required QC limits -
D Surrogates diluted out
-
-
page 1 of 1 1/87 rev.
FORM II VOA-2 Modified -

Lancaster Laboratories, Inc. » 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 » 717-656-2301 Fax: 717-656-2681




- VOLATILE METHOSABLANK SUMMARY
- Lab Name: LANCASTER LABS Contract:
Lab Code: LANCAS Case No.: _ . SAS No.: _ . SDG No.:
- Lab File ID: >JUQB1 Lab Sample ID: VBLKJ9S
Date Analyzed: 06/26/95 Time Analyzed: 08:48
= Matrix: (soil/water) WATER Level: (low/med) LOW

Instrument ID: HPO03047

- THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:
[ ]
EPA LAR LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
- 01| EWTB3 2332787 >JUQo1l 09:42
: 02| LEW-3 2332786 >JUQO2 10:25
03| pc-2- 2332785 >JUQO03 11:07
04 UToOO1 2332790 >JUQO4 11:59
- 05| GMMW1 2333870 >JUQO05 12:41
06| GMMW1MS 2333870 >JUQO6 13:40
07| GMMW1MSD 2333870 >JUQO7 14:15
- 08| GMMW2 2333871 >JUQO8 , 14:50
09| cMMwW4 2333872 >JUQ09 15:25
10| GMMWS5 2333873 >JUQ10 16:00
11
12
- 13
14
15
- 16
17
18
19
[ 20
21
22
23
- 24
25
26
27
- 28
29
30
" OMMENTS :
[
page 1 of 1
FORM IV VOA 1/87 Rev.



1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

VBLKJ99
Lab Name: LANCASTER LABS Contract: .
Lab Code: LANCAS Case No.: . SAS No.: . SDG No.: .
Matrix: (soil/water) WATER Lab Sample ID: VBLKJ99
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: >JUQB1
Level: (low/med) LOW Date Received:
% Moisture: not dec. Date Analyzed: 06/26/95
Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) UG/L Q
75-71-8=vn——wm—- Dichlorodiflucromethane 5 U
74-87-53—-~===m—- Chloromethane 5 U
75-01-4-~-=—=w=== vinyl Chloride 5 U
74-83~9—v——=~m—=- Bromomethane 5 U
75-00-3-==—====-=- Chloroethane 5 U
75-69~4-—~~-ue—-- Trichlorofluoromethane 5 U
60-29~7——~———mum Ethyl Ether 5 (U
107-02=-8=~==v===~ Acrolein 100 U
75-35~4-=~-cce—- 1,1-Dichloroethene 5 9)
76-13-1-====-=—- Freon 113 7 J
67-64~1-—~-—=~-- Acetone 20 U
74-88~-4---—=m~—— Methyl Iodide 5 U
75-15~0-=~==c~-- Carbon Disulfide 5 U
107-05=1=-====~—- allyl chloride 5 |uU
75-09~2~=~—ec—mem Methylene Chloride 5 U
75-65~0--~--~-~--t-Butyl Alcochol 100 u
107-13-1l-~====—- Acrylonitrile 50 U
1634-04-4~--—~—~ Methyl t-Butyl Ether 5 U
156-60=-5=~=veve- trans-1,2-Dichloroethene 5 U
75-34~3-—-—-mw=- 1,1-Dichloroethane 5 U
156-59-2-~=—cwm- cis-1,2-Dichloroethene 5 U
107-12=-0==—==~== Propionitrile 100 8]
141-78-6-~~—=~-— Ethyl Acetate 5 U
126-98-7—-———~-— Methacrylconitrile 50 U
109-99-9--===w--- Tetrahydrofuran 5 U
67=66—3~=—=~——wm- Chloroform 5 U
110-82-7-=====~- Cyclohexane 5 U
107-06~2--=~==—=- 1,2-Dichloroethane 5 U
108-05~4——=——=—- Vinyl Acetate 10 U
78-93-3-=—~—-—=~- 2-Butanone 10 U
71~55=6==—meemu—= 1,1,1-Trichloroethane 5 9]
56~23-5-——~———~- Carbon Tetrachloride 5 U
78-83~1l-====———— Isobutyl Alcohol 250 U
71-43-2-==~===~- Benzene 5 U
79-0l-6==—cm=—w= Trichloroethene 5 U
FORM I VOA 1/87 Rev.



1A EPA SAMPLE NO.
- VOLATILE ORGANICS ANALYSIS DATA SHEET
VBLKJ9S
Lab Name: LANCASTER LABS Contract:
-Lab Code: LANCAS Case No.: . SAS No.: . SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: VBLKJ99
-
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: >JUQRB1
Level: (low/med) LOW Date Received:
-
% Moisture: not dec. Date Analyzed: 06/26/95
Zolumn: (pack/cap) CAP Dilution Factor: 1.0
-
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
-
78-87=5====—==—~ 1,2-Dichloropropane 5 U
80-62=6===-————- Methyl Methacrylate 5 U
- 74-95-3-—=—=-m=—— Dibromomethane 5 U
123-91-1~~==~==-— 1,4-Dioxane 250 9]
109-60-4-—-=~==—~ n-Propyl Acetate 5 U
75=27-4—=mmmm—m= Bromodichloromethane 5 U
- 79-46-9-——=——=—— 2-Nitropropane 10 U
110-75-8—~=~~—-- 2-Chloroethyl Vinyl Ether 10 U
10061-01-5~-——=~~ cis-1,3-Dichloropropene 5 9]
10061-02=-6=-~==~~ trans-1,3-Dichloropropene 5 U
- 79~00~5-=~vmw——- 1,1,2-Trichloroethane 5 U
124-48-1===——=—~ Dibromochloromethane 5 U
75-25-2-w=~===u- Bromoform 5 U
110-57=6—=~—==== trans-1,4-Dichloro-2-Butene 50 U
- 108-10-1-===~=—== 4-Methyl-2-Pentanone 10 U
108~-88-3—=====~~ Toluene 5 U
97-63-2=———~——== Ethyl Methacrylate 5 U
127-18-4———~—==~ Tetrachloroethene : 5 U
- 591-78-6~————==— 2-Hexanone 10 U
106-93-4~=wmeu—~ 1,2-Dibromoethane S U
108-90-7===—==—= Chlorobenzene 5 U
630-20-6—-————~- 1,1,1,2-Tetrachloroethane 5 U
- 100-41-4---==~-= Ethylbenzene 5 |U
123-92-2---==>-- Iscamyl Acetate 5 U
1330-20-7-=----—- Xylene (total) 5 U
- 100-42~5-======-- Styrene 5 u
98-82-8----~~-—-- Cumene 5 U
79=34-5==—===—=—~ 1,1,2,2-Tetrachloroethane 5 U
96-18-4-—~=—-——=- 1,2,3-Trichloropropane 5 U
- 76-01-7—----—=-=- Pentachloroethane 5 U
541-73-1-=-~=—=-- 1,3-Dichlorobenzene 5 U
106-46=7==w—mw—- 1,4-Dichlorobenzene 5 U
95-50~1-======-~ 1,2-Dichlorobenzene 5 U
- 96=12=-8=—===—=—- 1,2-Dibromo-3-Chlcropropane 5 U
FORM I VOA 1/87 Rev.
-
-



Lancaster Laboratories, Inc.
GC/MS volatiles Matrix Spike/Spike Duplicate Recoveries

Unspiked: ~Jua05 Matrix spike: “JUQD6 Spike Duplicate: “Jua07
GMMW1 2333870 GMMWIMS 2333870 GMMWIMSD 2333870
Method: 1508 Matrix/Level: WL Batech: J951771AA
Instrument: HP03047 Ditlution Factor: 1.0 r
i }
s===== ===z====z SEsS=z=z=TSS=SoSzss=TTsIZISTSSSSSSTIEISSSSSSSSSSSSEsSES ZEZSRS=ISSTSISSSIIISIISISTIRSSESSI=IIIITET R
COMPOUND SPIKE US CONC MS CONC MSD CONC MS REC MSD REC RPD RANGE IN SPEC
RAME LEVEL UG/L uG/L UG/L % % % LOWER-UPPER ) T'
Dichlorodifluoromethane 20.00 0.00 18.84 19.92 94 100 -6 26-157 YES :
Chloromethane 20.00 0.00 20.27 20.45 101 102 -1 1-273 YES
Vinyl Chloride 20.00 0.00 22.13 21.46 m 108 3 1-251 YES
Bromomethane 20.00 0.00 21.95 22.66 110 113 -3 1-242 YES
Chloroethane 20.00 0.00 22.52 22.22 113 11 2 14-230 YES
Trichlorofluoromethane 20.00 0.00 17.28 18.16 86 91 -6 17-181 YES
Ethyl Ether 20.00 0.00 19.96 20.88 100 104 -4 67-123 YES
Acrolein 150.00 0.00 129.60 119.77 86 80 7 22-169 YES
1,1-Dichloroethene 20.00 0.00 26.38 27.07 132 135 -2 1-234 YES
Freon 113 20.00 3.03 24.88 26.04 109 115 -5 72-174 YES
Acetone 150.00 21.19 137.78 133.39 78 75 4 19-150 YES
Methyl lodide 20.00 0.00 22.66 23.01 13 115 -2 45-130 YES
Carbon Disulfide 150.00 0.00 179.79 182.59 120 122 -2 29-183 YES
Allyl Chloride 20.00 0.00 23.97 26.34 120 122 -2 55-142 YES
Methylene Chloride 20.00 5.10 23.97 23.72 94 93 1 1-221 YES
t-Butyl Alcohol 200.00 0.00 178.87 192.71 89 96 8 25-195% YES
Acrylonitrile 150.00 0.00 135.09 140.29 90 9% -4 51-138 YES
Methyl t-Butyl Ether 20.00 0.00 18.58 20.50 93 102 -9 80-123 YES
trans-1,2-Dichloroethene 20.00 0.00 26.33 26.93 122 125 -2 54156 YES
1,1-Dichloroethane 20.00 4.57 28.27 29.94 118 127 -7 59-155 YES
cis-1,2-Dichloroethene 20.00 0.00 22.64 22.70 113 114 -1 S54-156 YES
Propionitrile 150.00 0.00 122.65 133.30 82 89 -8 56+139 YES
Ethyl Acetate 80.00 0.00 69.23 75.41 86 9¢ -9 69-147 YES
Methacrylonitrile 150.00 0.00 135.11 143.43 90 96 -6 69-128 YES
Tetrahydrofuran 20.00 0.00 19.55 20.18 98 101 -3 30-200 YES
Chloroform 20.00 0.00 23.77 246.97 119 125 -5 51-138 YES
Cyclohexane 20.00 0.00 23.79 24.66 119 123 -3 30-200 YES
1,2-Dichloroethane 20.00 0.00 22.28 23.63 11 118 -6 49-155 YES
Vinyl Acetate 100.00 0.00 89.38 85.97 89 86 3 19-1%90 YES
2-Butanone 150.00 7.21 135.81 142.99 86 90 -4 22-167 YES
1,1,1-Trichloroethane 20.00 0.00 24 .49 25.45 122 127 -4 52-162 YES
Carbon Tetrachloride 20.00 0.00 25.45 27.23 127 136 -7 70-140 YES
Isobutyl Alcohol 500.00 0.00 374.01 407.06 75 81 -8 1-234 YES
Benzene 20.00 0.00 22.75 22.65 114 113 1 37-151 YES
Trichloroethene 20.00 0.00 22.67 22.92 113 114 -1 71-157 YES
N/C = Could not calculate
Lab Chronicle: Ent. by f—
Ver. by
-
* ZRPD for this compound exceeds method specified limit.
PAGE 1 OF 2 L
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Lancaster Laboratories,
GC/MS Volatiles Matrix Spike/Spike Duplicate Recoveries

Inc,

- _________________________________________________________
Unspiked: “Jue05 Matrix spike: “JuQ06 Spike Duplicate: ~JuQ0?7
GMMW1 2333870 GMMWIMS 2333870 GMMWIMSD 2333870
- Method: 1508 Matrix/Level: WL Batch: J951771AA
Instrument: HP03047 Dilution Factor: 1.
SCTEsICEENEC oSS SISO S ESE IS ESSSSSSESISSSssEsss === SS=ESTIATSSSESSTSRSSSSS=SSRITITSIISI=ITSS s=z=z==2=cT SEE=STIE=SSSIS=Zzzsz=
- COMPOUND SPIKE US CONC MS CONC MSD CONC MS REC MSD REC RPD RANGE IN SPEC
NAME LEVEL UG/L UG/L uG/L % % % LOWER-UPPER
1,2-Dichloropropane 20.00 0.00 22.82 23.40 114 117 -2 1-210 YES
Methyl Methacrylate 20.00 0.00 18.24 18.58 91 93 -2 - 66-131 YES
Dibromomethane 20.00 0.00 19.52 20.66 98 103 -5 76-136 YES
1,4-Dioxane 500.00 0.00 363.11 £07.32 3 81 -10 3-164 YES
-Propyl Acetate 20.00 0.00 16.51 18.29 82 91 -10 30-200 YES
Bromodichloromethane 20.00 0.00 23.20 23.61 116 118 -2 35-155 YES
2-Nitropropane 20.00 0.00 19.62 19.34 98 97 1 54-106 YES
2-Chloroethyl Vinyl Ether 20.00 0.00 0.00 0.00 0 0 N/C 1-305 NO
@ is-1,3-Dichloropropene 20.00 0.00 21.33 21.61 107 108 -1 1-227 YES
trans-1,3-Dichloropropene 7.60 0.00 7.81 7.9 103 104 -1 17-183 YES
1,1,2-Trichloroethane 20.00 0.00 20.73 21.51 104 108 -4 52-150 YES
Jibromoch loromethane 20.00 0.00 20.73 21.57 104 108 -4 53-149 YES
W romoform 20.00 0.00 18.91 19.54 94 98 -4 45-169 YES
trans-1,4-Dichloro-2-Buten 150.00 0.00 137.87 146,43 92 98 -6 56-141 YES
“-Methyl-2-Pentanone 100.00 0.00 81.5¢4 88.86 82 89 -8 50-124 YES
‘oluene 20.00 0.00 264.10 23.04 120 115 4 47-150 YES
W thyl Methacrylate 20.00 0.00 18.52 18.76 93 94 2 08-270 YES
Tetrachloroethene 20.00 1.67 25.38 26.06 118 122 -3 64-148 YES
~-Hexanone 100.00 0.00 81.79 87.59 82 88 -7 52-140 YES
~ ,2-Dibromoethane 20.00 0.00 19.14 19.13 96 96 0 45-13% YES
¥ (orobenzene 20.00 0.00 22.78 22.86 116 114 0 37-160 YES
1,1,1,2-Tetrachloroethane 20.00 0.00 21.00 21.78 105 109 -4 23-149 YES
thylbenzene 20.00 0.00 22.73 22.63 16 113 1 37-162 YES
soamyl Acetate 20.00 0.00 17.59 17.97 a8 90 -2 30-200 YES
’ylene {total) 60.00 0.00 68.82 68.72 115 114 1 61-165 YES
Styrene 20.00 0.00 22.75 22.79 114 114 0 76-136 YES
umene 20.00 0.00 21.34 22.60 107 113 -5 30-200 YES
-,1,2,2-Tetrachloroethane 20.00 0.00 19.21 18.91 96 94 2 46-157 YES
1,2,3-Trichloropropane 20.00 0.00 17.7 18.23 89 91 -2 72-125 YES
Pentachloroethane 20.00 0.00 18.69 19.80 93 99 -6 56-132 YES
,3-Dichlorobenzene 20.00 0.00 19.92 21.26 100 106 -6 59-156 YES
MR 4-Dichlorobenzene 20.00 0.00 20.04 21.06 100 105 -5 18-190 YES
1,2-Dichlorobenzene 20.00 0.00 19.29 19.81 96 99 -3 18-190 YES
1.2-Dibromo-3-Chloropropan 150.00 0.00 136.04 145.85 91 97 -6 40-154 YES
- N/C = Could not calculate
" b Chronicle: Ent. by
- ver. by
'7.RPD for this compound exceeds method specified limit.
PAGE 2 OF 2



8A
VOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: LANCASTER LABS Contract:

Lab Code: LANCAS Case No.: __ . SAS No.: SDG No.:

Lab File ID (Standard): >JUQS1 Date Analyzed: 06/26/95
Instrument ID: HP03047 Time Analyzed: 08:00

Matrix: (soil/water) WATER Level:(low/med) LOW Coclumn: (pack/cap) CAP

I51(BCM) IS2 (DFB) IS3(CBZ)
AREA # RT AREA # RT AREA # RT
12 HOUR STD 39650 8.97 156921 10.58 108098 14.83
UPPER LIMIT 79300 313842 216196
LOWER LIMIT 19825 78461 54049
EPA SAMPLE
NO.
01 VBLKJ99 38149 8.98 150683 (10.58 106014 14.83
02 EWTB3 39232 8.97 152211 |10.58 106885 114.82
03 LEW-3 36143 8.98 143157 |(10.58 100632 14.84
04 DC-2- 35620 8.95 142973 ]10.58 100658 14.84
05 UTO001 38087 8.96 150241 (10.57 102969 14.83
06 GMMW1 35450 8.97 141034 |10.57 99517 (14.83
07 GMMW1MS 40327 8.95 155841 |10.57 105529 114.82
08 GMMW1MSD 36491 8.97 145197 10.59 1000506 (14.84
09 GMMW2 34949 8.97 137587 |10.58 97706 |14.84
10 GMMW4 35770 8.95 138086 |10.57 98689 (14.82
11 GMMWS 34076 8.98 136630 [(10.59 96776 |14.83
12 .
13
14
15
16
17
18
19
20
21
22
IS1 (BCM) = Bromochloromethane UPPER LIMIT = + 100%
IS2 (DFB) = 1,4-Difluorobenzene of internal standard area.
IS3 (CBZ2) = Chlorobenzene-d5 LOWER LIMIT = - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk.

page 1 of 1 FCRM VIII VOA ’ 1/87 Rev.



6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA

- Lab Name: LANCASTER LABS - Contract:
Lab Code: LANCAS Case No.: . SAS No. . SOG No.: _____
mm Instrument 10: HPO3047 Calibration Date(s): 06/21/95 06/21/95
Calibration Times: 0059 0619

W Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

Min RRF for SPCC(#) = 0.300 ¢0.10 for Bromoform) Max XRSD for CCC(*) = 30.0%

—_—— e ——— S —— e A 4 w—

8 |LaB FILE ID: RRF 4= >JuLlS RRF 20= >JULl4 [
[RRF 50= >JULI3 RRF100= >JUL17 RRF300= >JuLl1 |
I I
- 1 1 1 T | *1 e
| comPounD |RRF 4 |RRF 20|RRF 50|RRF100|RRF300| RRF | RSD | METHOD
I =Z===2 l====== =S===z |===3= | S2=8=2===
[oichlorodifluoromethane | 2.667| 2.191| 2.394| 2.595| 2.538| 2.477| 7.6] AVG
|chloromethane # .701] .644| .680] .787| .774| .77| 8.6] AVG
|[Vinyl Chloride * .819| .709] .772| .912| .874| .817| 9.8] AVG
|aromomethane | 1.627] 1.234] 1.307] 1.444] 1.395] 1.361] 6.5| AVG
|Chioroethane | .523| .soo| .546] .645] .594| .562| 10.4] AVG
jm | Trichlorofluoromethane | 2.157] 2.118] 2.355] 2.376| 2.092| 2.220| 6.1] AVG
[n-Pentane | 1.245] 1.043] 1.179| 1.261| 1.216] 1.189| 7.4| AVG
|Ethyl Ether | .627]| .622| .632| .683| .656| .644] 3.9 AVG
| Furfuran | .976] .938] 1.002| 1.105] 1.054| 1.015| 6.5 AVG
im|Acrolein | .082] .098] .103| .114] .104] .100] 11.7| AVG
|1,1-Dichloroethene * .892] .928| 1.009] 1.083| 1.036] .990] 7.9| AVG
|Freon 113 | 2.865] 1.976] 2.220| 2.655| 2.648| 2.473| 14.7| -AVG
|Acetone | .338] .234] .244] .279] .244] .268| 16.1] 1STDEG
W |uethyl Todide | 3.595] 3.184] 3.411| 4.122| 4.187| 3.700| 11.9| AVG
|Carbon Disulfide | 2.422] 2.094] 2.281| 2.823] 2.913| 2.506| 14.0| AvVG
|2-Propanol | .036] .042] .044| .044]| .046] .042] 9.3] AVG
[Altyl Chloride | 1.257| 1.179| 1.289| 1.383] 1.324] 1.286] 5.9| AvVG
[Methylene Chloride <] 1.097] .970| 1.014] 1.041] .954| 1.015] 5.6] AVG
|t-Butyl Aleohol | .089| .o88] .092] .092| .104] .093| 6.9] AvVG
[Acrylonitrile [ .168] .187] .195] .201| .195| .189| 6.7] AVG
mgltethyl t-Butyl Ether | 2.450| 2.261] 2.230| 2.185| 2.023] 2.230| 6.9] AVG
[trans-1,2-Dichloroethene | 1.030| 1.001] 1.108] 1.166] 1.124| 1.086| 6.3| AVG
|n-Hexane | .970| .854| .983| .988| .983| .956] 6.0] AVG
[1,1-Dichloroethane # 1.732| 1.740| 1.912| 1.899| 1.859| 1.828| 4.7| AvVG
| 1-Propanol | .000] .002] .003] .003| .004] .003| S3.1| 1STDEG
|cis=1,2-Dichloroethene | 1.052] 1.077] 1.129| 1.168| 1.054] 1.096| 4.6] AVG
|[Propionitrile | .060] .063] .066| .064] .070] .065| 5.5| AVG
|Ethyl Acetate | 1.167] 1.081] 1.073| 1.036| 1.053| 1.082| 4.7| AVG
W{Hethacrylonitrile | .233]" .221] .239] .229| .254| .235] 5.2| AVG
|Tetrahydrofuran | .100] .191] .211] .194]| .201| .179| 25.2] 1STDEG
|chtoroform * 2.631| 2.596| 2.758| 2.703) 2.698| 2.677| 2.4| AVG
~ |Cyelohexane | 1.206] 1.006] 1.131] 1.125] 1.107]| 1.115] 6.4| AVG
™8 1,2-Dichloroethane | 1.860] 1.839| 1.953] 1.847| 1.908]| 1.881] 2.6] AVG
|[Vinyl Acetate | .036] .049| .055| .064| .064| .053| 22.5] 1STDEG
! I | l I l I 1 I
page 1 of 3 FORM VI VOA 1/87 Rev.



A
VOLATILE ORGANICS INITIAL CALIBRATION DATA
Lab Name: LANCASTER LABS Contract:
Lab Code: LANCAS Case No.: . SAS No. . SDG No.: .
Instrument ID: HPC3047 Calibration Date(s): 06/21/95 06/21/95

Calibration Times: 0059 0619

Matrix:(soil/water) WATER Level:(low/med) LOW Column:{pack/cap) CAP

Min EE; for SPCC(#) = 0.300 (0.10 for Bromoform) Max %RSD for CCC(*) = 30.0%

{LAB FILE 1D: RRF 4= >JUL1S RRF 20= >JULI4 [
[RRF 50= >Jut13 RRF100= >JUL17 RRF300= >Jut1n |
| l
| I | | | | | — 1 % [ cAL
| comPouND |[RRF  &|RRF 20{RRF 5O|RRF100]RRF300] RRF | RSD | METHOD
| e e B e B e e e
}2-Butanone | .091] .083] .093] .093] .091] .090] 4.5] AVG
[1,1,1-Trichloroethane | .597| .586] .s50{ .628| .563| .605| 5.7] AvVG
|carbon Tetrachloride | .621) .593| .672| .631] .616] .627| 4.6] AVG
[1sobutyl Aleohol | .006] .006] .007| .006] .007] .006] 5.9] AVG
|Benzene [ .631] .576] .604] .632| .577| .604] 4.6] AVG
|n-Heptane | .71 2] a79) TS| .170[ .167| 8.8 AVG
{n-Butanot | .004] .004] .005] .005| .005] .007)| 28.7] 2NDDEG
JIrichloroethene | .3e6[ .356] .388f .395| .358{ .372| 4.8] AVG
|1,2-Dichloropropane * .249] .248] .253] .246] .239] .247] 2z.1| AVG
[Methyl Methacrylate | 167} 71| 75| .169] .169] .170] 1.8] AVG
|Dibromomethane | .426] .373| .385( .361| .367| .382] 6.7| AVG
|1,4-Dioxane | .002] .003] .003] .003] .003] .003] 6.1 AVG
|n-Propyl Acetate | .479] .416] .435] .412] .424] .433| 6.3| AVG
|Bromodichloromethane | 655 .673] 74| .%| .7T11] .689] 3.7| AvVG
|2-Nitropropane | .084| .08s| .087| .081| .085] .084| 2.7] AVG
}2-Chloroethyl vinyl Ether | .162| .163] .175{ .172| .177| .170| 4.1] AVG
jeis-1,3-Dichloropropene } .438] 645|464 .666] 441 451 2.9 AVG
[trans-1,3-Dichioropropene | .447| .449] .482| .478| .451] .462] 3.7| AVG
11,1,2-Trichloroethane | .287] .281| .295| .282| .279| .285] 2.2] AVG
|Dibromoch L orome thane | .672) .720] .757| .7TM1| .7T19| .716] 4.2| AVG
[8romoform # .508] .546] .S573| .550] .55¢| .546} 4.3] AVG
|trans-1,4-Dichloro-2-Butenef .111| .113] .123| .114| .129] .118] 6.7 AvG
[4-Methyl-2-Pentanone | .356] .370] .397] .396] .391| .382] 4.8 AVG
{Totluene * 1.033| .965| 1.051] 1.106] 1.023| 1.036] 4.9] AVG
|Ethyl Methacrylate | .488] .498] .532| .s28| .538] .517] 4.3] AVG
|Tetrachloroethene | .466] .454] .500] .522| .468] .482] 5.9] AVG
[2-Hexanone | .232] .254| .271] .273] .270] .260] 6.6] AvG
|1,2-Dibromoethane | .727] .701| .750] .776] .7S7| .742| 3.9] AVG
|Chlorobenzene # .876] .854| .921| .932] .897] .896] 3.6] AvVG
|3,9,1,2-Tetrachloroethare | .610{ .568[ .609{ .609| .612] .602f 3.1| AVG
|Ethylbenzene * .373] .36 .388] .399| .357| .372] S.7| AvG
|mep-Xylene | .478] .458] .509] .512| .491] .450] 4.5}] AvG
|1scamyl Acetate | .370] .358] .383] .389| .397| .379| 4.1] AvG
Jo-Xytene | .426] .438] .475| .482) .438) .452| S5.5] AVG
| !

! ( l I l l
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6A
- VOLATILE ORGANICS INITIAL CALIBRATION DATA
Lab Name: LANCASTER LABS Contract:
Lab Code: LANCAS Case No.: . SAS No. . SDG No.: .
Instrument 1D: HP03047 Calibration Date(s): 06/21/95 06/21/95
-
Calibration Times: 0059 0619

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

—_———————— e Y ——

- .
Min RRF for SPCC(#) = 0.300 (0.10 for Bromoform) Max XRSD for CCC(*) = 30.0%
ILAB FILE 1D: RRF 4= >JULIS RRF 20= >JULI4 |

- IRRF 50= >JuLl13 RRF100= >JuLl? RRF300= >JuUL!1 I
| |
| | | | ] % | caL.

- | coMPOUND [RRF 4 |RRF 20|RRF S5O0|RRF100[RRF300] RRF | RSD | METHOD |
I |======| | | |[====== l |5===s==s
[styrene | .769| .782| .89| .851| .838| .818| 4.8] AVG
| Cumene | 1.464] 1.237| 1.384| 1.436| 1.433| 1.391] 6.5| AVG
|Cyclohexanone o o.om) Lo 012 .012] .011] .01 4.6] AvG
[1.1,2,2-Tetrachloroethane # .648| .650| .685| .674] .630| .657| 3.3| AVG
[1,2,3-Trichloropropane | .218] .207| .218] .219| .213| .215| 2.3| AvG
|Pentachloroethane | .424] .409| 451 .432] .432| .430| 3.6] AvVG

mw | 1,3-Dichlorobenzene | .853| .746| .813| .833| .809| .811] 5.0| AvG
|1,4-Dichlorebenzene | .932] .845| .898] .917] .873] .893] 3.9| AVG
|Benzyl Chloride | .839| .804| .903] .957| .939| .888] 7.3| AVG
[1,3-Diethylbenzene | .990| .812| .916] .899| .834| .890| 7.9| AvG

¥ |1,4-Diethylbenzene | .785| .670| .742| .727| .657| .716] 7.4| AvG
|1,2-Dichlorobenzene | .884| .773| .812| .820| .799| .818] 5.0| AvG
|1,2-Diethylbenzene | .969] .803| .873| .831] .768] .B49| 9.1| AVG

..|1,Z-Dibromo-3-Chloropropane| .185| .195| .207| .190] .168| .189| 7.5| AVG
| -
[1,2-Dichlorcethane-ds | 2.123] 1.724] 1.858| 1.692] 1.813] 1.842| 9.3| AVG
[ Toluene-d8 | 1.212| 1.083] 1.164| 1.129] 1.197| 1.157| &4.5| AVG
|4-Bromof Luorobenzene | 1.140] .936] .982| .914| .971| .989| 9.0] AVG
| l | l l l | —I
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Lab Name:
Lab Code:

Lab File ID:

VOLATILE CONTINUING CALIBRATION CHECK

LANCASTER LABS Contract:
LANCAS Case No.: SAS No.: SDG No.:
Instrument ID: HPO03047 Calibration Date: 06/26/95 Time: 0800
>JUQS1 Init. Calib. Date(s): 06/21/95 06/21/95

Min RRF50 for SPCC(#)= 0.300 (0.10

Matrix: (soil/water) WATER Level: (low/med) LOW

Column: (pack/cap) CAP

for Bromoform) Max %Drift for CCC(*)= 20.0%

ACTUAL

TRUE

%

COMPOUND RRF RRF 50| CONC. CONC. DRIFT
Dichlorodifluoromethane 2.477| 2.750 55.50 50.0 -11.0
Chloromethane .717 .741 51.65 50.0 -3.3#
Vinyl Chloride * 817 .903 55.25 50.0 -10.5%
Bromomethane 1.361) 1.429 52.47 50.0 -4.9

‘IChloroethane .562 .619 55.15 50.0 -10.3
Trichlorofluoromethane 2.220| 2.195 49.45 50.0 1.1
Ethyl Ether .644 .668 51.86 50.0 -3.7
Acrolein .100 .090] 449.58 500.0 10.1
1,1-Dichloroethene * _.990] 1.103 55.75 50.0 -11.5%*
Freon 113 2.473 2.872 116.16 100.0 -16.2
Acetone .268 .220 84.53 100.0 15.5
Methyl Iodide 3.700] 3.982 53.81 50.0 -7.6
Carbon Disulfide 2.506| 2.519 50.25 50.0 -.5
Allyl Chloride 1.286}) 1.345 52.28 50.0 -4.6
Methylene Chloride 1.015| 1.039 51.17 50.0 -2.3
t-Butyl Alcohol .093 .068] 182.73 250.0 26.9
Acrylonitrile .189 .166| 438.71 500.0 12.3
Methyl t-Butyl Ether 2.230| 2.051 45.98 50.0 8.0
trans-1,2~-Dichlorcethene 1.086] 1.145 52.70 50.0 ~-5.4
1,1-Dichloroethane # 1.828| 1.946 53.22 50.0 ~6.4#
Cis—},Z-Dichloroethene 1.096] 1.154 52.62 50.0 -5.2
Proplonitrile .065 .054 207 .94 250.0 16.8
Ethyl Acetate 1.082 .887 40.98 50.0 18.0
Methacrylonitrile .235 .207{ 110.31 125.0 11.8
Tetrahydrofuran .179 .144 36.79 50.0 26.4
Chloroform * 2,677 2.908 54.30 50.0 ~8.6%
Cyclohexane 1.115] 1.141 51.18 50.0 -2.4
1,2-Dichloroethane 1.881| 1.885 50.09 50.0 -.2
Vinyl Acetate .053 .050 42.15 50.0 15.7
2-Butanone .090 .068 75.50 100.0 24.5
1,1,1~Trichloroethane .605 .643 53.20 50.0 -6.4
Carbon Tetrachloride .627 .691 55.15 50.0 -10.3
Isobutyl Alcohol . 006 .004] 454.21 625.0 27.3
Benzene .604 .617 51.08 50.0 -2.2
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7A
- VOLATILE CONTINUING CALIBRATION CHECK
.ab Name: LANCASTER LABS Contract:
tab Code: LANCAS Case No.: . SAS No.: . SDG No.:
‘nstrument ID: HPO3047 Calibration Date: 06/26/95 Time: 0800
-
Lab File ID: >JUQS1 Init. calib. Date(s): 06/21/95 06/21/95

latrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP

»
Min RRF50 for SPCC(#)= 0.300 (0.10 for Bromoform) Max %Drift for CCC(*)= 20.0%

— ACTUAL| TRUE %
- COMPOUND RRF RRF 50| CONC. CONC. DRIFT
Trichloroethene .372 .383 51.39 50.0 -2.8
‘ 1,2-Dichloropropane * 247 .247 49.99 50.0 .0%*
- Methyl Methacrylate .170 .153 45.03 50.0 9.9
Dibromomethane .382 .370 48.43 50.0 3.1
1,4-Dioxane .003 .002| 400.94 625.0 35.8
- n-Propyl Acetate .433 .354 40.85 50.0 18.3
Bromodichloromethane .689 .734 53.22 50.0 -6.4
2-Nitropropane .084 .070 82.75 100.0 17.3
2-Chloroethyl Vinyl Ether .170 .156 91.83 100.0 8.2
- cis-1,3-Dichloropropene .451 .450 49.87 50.0 .3
trans-1,3-Dichloropropene .462 .446 18.35|. 19.0 3.4
1,1,2-Trichloroethane .285 .273 47.98 50.0 4.0
Dibromochloromethane .716 .719 50.23 50.0 -.5
- Bromoform . # .546 .518 47.41 50.0 5.2#
trans-1, 4-Dichloro-2-Butene .118 .104| 110.18 125.0 11.9
4-Methyl-2-Pentanone .382 .322 84.16 100.0 15.8
Toluene * 1.036| 1.034 49.90 50.0 L2*
- Ethyl Methacrylate .517 .467 45.22 50.0 9.6
Tetrachloroethene .482 .502 52.07 50.0 -4.1
2-Hexanone .260 .211 81.27 100.0 18.7
1,2-Dibromoethane .742 .684 46.07 50.0 7.9
- Chlorobenzene # .896 .914| 51.01 50.0 -2.0
1,1,1,2-Tetrachloroethane | .602 .643 53.41 50.0 -6.8]|
Ethylbenzene * 372 .385 51.71 50.0 -3.4%*
- m+p-Xylene .490 .501| 102.39 100.0 -2.4
Isocamyl Acetate .379 .344 45.32 50.0 9.4
o-Xylene .452 .463 51.20 50.0 -2.4
Styrene .818 .834 51.00 50.0 -2.0
- Cumene 1.391| 1.391 50.02 50.0 -.0
1,1,2,2-Tetrachloroethane # .657 .576 43.83 50.0 12.3
1,2,3-Trichloropropane .215 .189 44.01 50.0 12.0
Pentachloroethane .430|" .461 53.61 50.0 -7.2
- 1,3-Dichlorobenzene .811 .798 49.23 50.0 1.5
1,4-Dichlorobenzene . .893 .888 49.74 50.0 .5
- page 2 of 3 FORM VII VOA 1/87 Rev.
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7A
VOLATILE CONTINUING CALIBRATION CHECK

0800

06/21/95

Lab Name: LANCASTER LABS Contract:

~Lab Code: LANCAS Case No.: __ . SAS No.: _ . SDG No.:
Instrument ID: HP03047 Calibration Date: 06/26/95 Time:
Lab File ID: >JUQs1 Init. Calib. Date(s): 06/21/95

Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/cap) CAP

:
)

Min RRF50 for SPCC(#)= 0.300 (0.10 for Bromoform) Max $Drift for CCC(*)= 20.0% W

ACTUAL| TRUE %

COMPOUND RRF RRF 50) CONC. CONC. DRIFT
1,2-Dichlorobenzene .818 .792 48.42 50.0 3.2
1,2-Dibromo-3-Chloropropane .189 .160 42.47 50.0 15.1
l1,2~Dichloroethane~d4 1.842}| 1.806 49.02 50.0 2.0
Toluene-ds 1.157 1.128 48.77 50.0 2.5
4-Bromofluorobenzene 989 934 47.23 50.0 5.5
page 3 of 3 FORM VII VOA 1/87 Rev.



5B
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK
DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: LANCASTER LABS Contract:
m Lab Code: LANCAS Case No.: . SAS No.: SDG No.:
Lab File ID: >27302 DFTPP Injection Date: 07/05/9S
m Instrument ID: HP02550 DFTPP Injection Time: 15:40
% RELATIVE
m/e ION ABUNDANCE CRITERIA ABU§9§§E§__
- 51 30.0 - 80.0% of mass 198 58.0

68 Less than 2.0% of mass 695

69 Mass 69 relative abundance

- 70 Less than 2.0% of mass 69

127 25.0 - 75.0% of mass 198

0.0 ( 0.0)1
66.2

0.0 ( 0.0)1
44.0

197 Less than 1.0% of mass 198 0.0
198 Base Peak, 100% relative abundance 100.
- 195 5.0 to 9.0% of mass 193 6.6
275 10.0 -~ 30.0% of mass 198 19.9
365 Greater than 0.75% of mass 153 1.87
441 Present, but less than mass 443 58.3
9.

- 442 40.0 - 110.0% of mass 198
. 443 15.0 = 24.0% of mass 442

11.4 ( 19.0)2

1-Value 1s % mass 69 2-value 1s %

mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

EPA LAB LAB
- SAMPLE NO. SAMPLE ID FILE ID

DATE
ANATYZED

TIME
ANALYZED

01 SSTD50 CLP1815 >27301

’ 02 0303BMSD 2337099 >C7301

- 03 0400B 2337092 >C7302
04 0303BMs 2337098 >C7304

05 0405B 2337094 >C7305

07/05/95
07/05/95
07/05/95
07/05/95
07/05/95

16:08
18:14
19:07
21:44
22:45

- 07

08

09

10

12

13

14

16

17

18

- 19

20

21

22

-
page 1 of 1
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2C
WATER SEMIVOLATILE SURROGATE RECOVERY
Lab Name: LANCASTER LABS Contract:
Lab Code: LANCAS Case No.: . SAS No.: . SDG No.:
EPA Sl S2 S3 S4 S5 S6 OTHER |TOT
SAMPLE NO. (NB2)#| (FBP)#| (TPH) #| (PHL) #| (2FP) #| (TBP) # ouT
01 SBLKWAl1714 78 78 77 38 54 89 0
02] - 171WALCS 86 85 88 43 61 108 0
03 171WALCSD 91 85 92 42 60 103 0
04 171WAUS 88 86 73 43 62 103 0
05 171WAMS 93 88 92 44 64 106 0
101) 171WAMSD 85 83 9S4 41 58 106 0
07 SEDFB 81 83 80 37 56 81 0
08 SDFB2 79 81 76 37 58 78 0
09 NVERM 59 80 70 39 59 90 0
10 2HP6- 80 85 74 38 59 77 0
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
QC LIMITS
S1 (NB2Z2) = Nitrobenzene-d5 (35-114)
S2 (FBP) = 2-Fluorobiphenyl (43~116)
S3 (TPH) = Terphenyl-dl4 (33-141)
S4 (PHL) = Phenol-de (10~-94)
S5 (2FP) = 2-Flucrophencl (21~-100)
S6 (TBP) = 2,4,6-Tribromophenol (10~-123)
# Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out
page 1 of 1
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4B
SEMIVOLATILE METHOD BLANK SUMMARY
-
Lab Name: LANCASTER LABS Contract:
® 1ab Code: LANCAS Case No.: SAS No.: SDG No.:
Lab File ID: >D3750 Lab Sample ID:SBLKWAl71
- Date Extracted: 06/20/%5 Extraction: (SepF/Cont/Sonc) SEPF
Date Analyzed: 06/21/95 Time Analyzed: 13:00
-
Matrix: (soil/water) WATER Level: {low/med)
Instrument ID: HP03301
-
THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:
- EPA LAB LAB DATE
SAMPLE NO, SAMPLE ID FILE ID ANALYZED
01( 171WALCS 171WALCS >D3751 06/21/95
- 02| 171WALCSD 171WALCSD >D3752 06/21/95
03 171WAUS 171WAUS >D3753 06/21/95
04| 171WAMS 171WAMS >D3754 06/21/95
- 05| 171WAMSD 171WAMSD >D3755 06/21/95
06| SEDFB 2329395 >D3801 06/22/95
07| SDFB2 2330033 >D3802 06/22/95
08| NVBRM 2325395 >D3803 06/22/95
- 09| 2HP6~- 2330176 >D3804 06/22/95
-
-
-
-
-
ws COMMENTS :
wpage 1 of 1
FORM IV SV 1/87 Rev.



1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

;w1

ey

SBLKWAl1714
Lab Name: LANCASTER LABS Contract: -
Lab Code: LANCAS Case No.: . SAS No.: . SDG No.: b
{
Matrix: (soil/water) WATER Lab Sample ID: SBLKWA171 -
Sample wt/vol: 1000 (g/mL) ML Lab File ID: >D3750
;-
Level: (low/med) LOW Date Received:
% Moisture: not dec. . dec. . Date Extracted: 06/20/95 ?
- - fu
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 06/21/95
GPC Cleanup: (¥Y/N) N pPH: . Dilution Factor: 1.0 '
| CONCENTRATION UNITS: _
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
‘-
110-86~1==~=—=— Pyrldlne 10 U -
62~75=9=——=mwm- N—NltrosodlmethYIémlne 10 $)
108-95-2-=-~=—-- Phenol 10 U -
111-44-4-=~==m= bis(2-Chloroethyl)ether 10 U
95-57-8-=—-~-~-- 2-Chlorophenol 10 U
541-73=l=~w==m= 1,3-Dichlorobenzene 10 U
106-46~7~—=m==—- 1,4-Dichlorobenzene 10 U -
95-50~]l—=—=w—em- 1,2-Dichlorobenzene 10 U
95-48~T7===w=wmm— 2-Methylphenol 10 U
108=-60=1====~=== bis(2-Chloroisopropyl)ether 10 U
65794~96~9—-——— 3 or 4-Methylphenol 10 U -
621-64-7-~--—~=~- N-Nitroso-di-n-propylamine 10 U ;
67-72~1-—-—=—==- Hexachloroethane i0 U
98-95=-3=—~=—====- Nitrobenzene 10 U -
78-59~1-n====—- Isophorone 10 U
88-75~5====—=~— 2-Nitrophenol 10 U
105-67-9~———=~—- 2,4-Dimethylphenol 10 U
111-91-1-~=—=~- bls(2 Chloroethoxy)methane 10 U -
120-83+-2~====~- 2,4-Dichlorophenol 10 U
120-82-1====—=w-=- 1,2,4-Trichlorobenzene 10 U
91-20-3=-~=——=w~= Naphthalene 10 U
87-68=3=~=—mu—- Hexachlorobutadiene 10 U -
59-50-7—=—=—=~= 4-Chloro-3-methylphenol —— 10 U
T7-47-4—-——=—=~= Hexachlorocyclopentadlene 10 U
88-06—-2—-~——==~- 2,4,6-~Trichlorophenol 10 9] -
95-95-4—~==m—u- 2,4,5-Tr1chlorophenol 10 U
91-58=-T7—~====—- 2-Chloronaphthalene 10 U
131~-11-3~====-- Dimethylphthalate 10 16§
606-20=2~—===== 2,6-Dinitrotoluene 10 U -
208-96~-8---~—~- Acenaphthylene 10 U
83-32-9-~====—-- Acenaphthene 10 U
51-28-8=w—cene-- 2,4-Dinitrophenol 25 U
100~02=7===~=—== 4-Nitrophenol 25 U -
FORM I SV-1 1/87 ReV~
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- 1C EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SBLKWA1714
M 1ab Name: LANCASTER LABS Contract:
Lab Code: LANCAS Case No.: . SAS No.: . SDG No.:
™ Matrix: (soil/water) WATER Lab Sample ID: SBLKWA171
Sample wt/vol: 1000 (g/mL) ML Lab File ID: >D3750
-!
Level: (low/med) LOW Date Received:
% Moisture: not dec. . dec. . Date Extracted: 06/20/95
-
Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 06/21/95
- GPC Cleanup: (¥Y/N) N pPH: . Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. . COMPOUND (ug/L or ug/Kg) UG/L Q
-
121-14-2=w-==== 2,4-Dinitrotoluene 10 U
84-66=2=——=v—=~ Diethylphthalate 10 |8
- 7005-72=3====== 4-Chlorophenyl-phenylether 10 U
86=73-7—=——===- Fluorene 10 §)
534-52-1-=====~ 4,6-Dinitro-2-methylphenol _ 25 6}
86-30-6~———=—-- N-Nitrosodiphenylamine (1)__ 10 U
- 122-66~7=====—~ 1,2-Diphenylhydrazine . 10 U
101-55-3~--=—-= 4-Bromophenyl-phenylether 10 §)
118-74-1-----—~ Hexachlorobenzene 10 &)
87-86=5=======- Pentachlorophenol 25 U
- 85-01=8======—= Phenanthrene 10 U
120-12-7~=——~—— Anthracene 10 u
84-74-2-——=~——- Di-n-butylphthaTlate 10 6}
- 206~44~-0-—-~———- Fluoranthene 10 U
92-87~5==~=—=—m Benzidine 50 U
129-00-0---—--- Pyrene 10 U
85-68~7-==—=—-—-- Butylbenzylphthalate 10 §)
- 91-94~-1-==—=~—- 3,3’-Dichlorobenzidine 20 U
56-55-3-—===—~- Benzo(a)anthracene 10 U
117-81-7====~—- bis(2-Ethylhexyl)phthalate 10 U
218-01-9---=—~- Chrysene 10 U
- 117-84~0==-~=== Di-n-octylphthalate 10 U
205-99-2-~-—=—-—- Benzo(b) fluoranthene 10 U
207-08-9-=-==——= Benzo (k) fluoranthene 10 u
- 50-32-8-—==———-— Benzo(a)pyrene 10 ¢
193-39-5-—=~=-~ Indeno(l,2,3-cd)pyrene 10 8]
53-70-3~—===—=== Dibenz (a,h)anthracene 10 U
191-24-2~==-=—-= Benzo(g,h,1)perylene 10 U
(1) - Cannot be separated from Diphenylamine
- FORM I SV-2 1/87 Rev.
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3C
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: LANCASTER LABS Contract: .
Lab Code: LANCAS Case No.: .SAS No: SDG No.: .
Matrix Spike - EPA Sample No.: SW-04
SPIRE SAMPLE S U o] e
ADDED CONCENTRATION | CONCENTRATION % LIMITsS
COMPOUND (ug/L) (ug/L) (ug/L) REC #| REC.
Phenol 75.00 0.00 53.16 71 12-110
2-Chlorophencl 75.00 0.00 52.35 70 27-123
l,4~Dichlorobenzene_ | 50.00 0.00 32.87 66 36~ 97
N-Nitroso-di~n-propT{IJ| 50.00 0.00 32.76 66 41-116
1,2,4-Trichlorobenzene 50.00 0.00 33.89 68 39~ 98
4-Chloro~-3-methylphenoI| 75.00 0.00 46.96 63 23~ 97
Acenaphthene 50.00 0.00 35.00 70 46-118
4-NitrophenoT 75.00 0.00 55.06 73 10~ 80
2,4-Dinltrotoluene — | 50.00 0.00 37.31 75 24~ 96
Pentachlorophenol 75.00 0.00 63.71 85 9-103
Pyrene 50.00 0.00 39.72 79 |26-127
SPIKE NSO MSD -
ADDED CONCENTRATICON % % QC LIMITS
COMPOUND (ug/L) (ug/L) REC #| RPD #| RPD ] REC.
Phenol 75.00 49,33 66 7 42 12-110
2~Chlorophencl 75.00 48.42 65 7 40 27-123
1l,4-Dichlorobenizene | 50.00 29.99 60 10 28 36- 97
N-Nltrosg-dl-n—gropTTIT 50.00 30.13 60 10 38 41-116
1,2,4~Trichlorobenzene 50.00 31.40 63 8 28 39~ 98
4-Chloro-3-methylphenoT| 75.00 44.71 60 5 42 (23~ 97
Acenaphthene 50.00 32.25 65 7 31 46-118
4-NitrophenoT 75.00 58.37 78 7 50 10- 80
2,4-DinitrotoIdene 50.00 35.96 72 4 38 24~ 96
Pentachlorophenol 75.00 64.38 86 1 50 9-103
Pyrene —___——| s0.00 39.34 79 0 31 [26-127
(1) N-Nitroso-di-n-propylamine
# Column to be used to flag recovery and RPD values with an asterisk
* Values ocutside of QC limits
RPD: 0 out of 11 outside limits ..
Spike Recovery: 0 out of 22 outside limits
COMMENTS: *
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WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLE RECOVERY

Lab Name: LANCASTER LABS Lab Code: LANCAS Instrument: HP03301

SW846 METHOD 8270 SPIKE LEVEL: 100 UG/ML AMT USED: 1000.

SAMPLE SPIKE LEVEL: 100.UG/L X MOISTURE 0. DILUTION: 1

US SAMPLE: 171WAUS 171WAUS MS SAMPLE: 171WAMS 171WAMS MSD SAMPLE: 171WAMSD 171WAMSD

COMPOUND NAME US CONC MS CONC MSD CONC  MS REC MSD REC RPD RANGE IN SPEC

uG/L uG/L uG/L % % % LOWER-UPPER

N-Nitrosodimethylamine 0.00 71.19 63.55 7 64 11.00 35.0-100.8 YES
Phenot 0.00 50.36 47.69 50 48 5.00 5.0-112.0 YES
bis(2-Chloroethyl)ether 0.00 91.95 85.37 92 85 7.00 12.0-158.0 YES
2-Chlorophenol 0.00 93.27 87.54 93 88 6.00 23.0-134.0 YES
1,3-Dichlorobenzene 0.00 87.92 79.61 38 80 10.00 1.0-172.0 YES
1,4-0ichlorobenzene 0.00 89.59 81.76 90 82 9.00 20.0-124.0 YES
1,2-Dichlorobenzene 0.00 92.62 84.48 93 84 9.00 32.0-129.0 YES
bis(2-Chloroisopropyl)ether 0.00 98.40 92.17 98 92 7.00 26.0-166.9 YES
N-Nitroso-di-n-propylamine 0.00 110.79 104.31 11 104 6.00 1.0-230.0 YES
Hexachloroethane 0.00 80.42 73.16 80 73 9.00 40.0-113.0 YES
Nitrobenzene 0.00 100.44 93.63 100 9% 7.00 35.0-180.0 YES
" Isophorone 0.00 91.13 86.68 91 87 5.00 21.0-196.0 YES
2-Nitrophenol 0.00 97.51 94.45 98 =74 3.00 29.0-182.0 YES
2,4-Dimethylphenol 0.00 84.53 77.29 84 7 9.00 32.0-119.0 YES
bis(2-Chloroethoxy)methane 0.00 89.50 84.21 89 84 6.00 33.0-184.0 YES
2,4-Dichlorophenol 0.00 95.88 91.26 96 91 5.00 39.0-135.0 YES
1,2,4-Trichlorobenzene 0.00 89.02 82.33 89 82 8.00 44.0-142.0 YES
Naphthalene 0.00 90.10 83.34 90 83 8.00 21.0-133.0 YES
Hexachlorobutadiene 0.00 82.27 73.61 82 74 11.00 24.0-116.0 YES
4-Chloro-3-methylphenol 0.00 97.77 95.61 98 96 2.00 22.0-147.0 YES
Kexach lorocyclopentadiene 0.00 138.52 88.83 &9 44 44.00 1.0-100.0 YES
2,4,6-Trichlorophenol 0.00 97.75 92.93 98 93 5.00 37.0-144.0 YES
2-Chloronaphthalene 0.00 89.52 85.35 90 85 5.00 60.0-118.0 YES
Dimethylphthalate 0.00 90.86 87.84 9N 88 3.00 1.0-112.0 YES
2,6-Dinitrotoluene 0.00 86.36 84.61 86 85 2.00 50.0-158.0 YES
Acenaphthylene 0.00 90.55 85.28 90 85 6.00 33.0-145.0 YES
Acenaphthene 0.00 89.05 85.24 89 85 4.00 47.0-145.0 YES
2,4-Dinitrophenol 0.00 94 .45 92.15 94 92 2.00 1.0-191.0 YES
4-Nitrophenol 0.00 47.7 46.64 48 47 2.00 1.0-132.0 YES
2,4-Dinitrotoluene 0.00 103.67 102.08 104 102 2.00 39.0-139.0 YES
1-Naphthylamine 0.00 41.80 36.84 &2 37 13.00 1.0-100.0 YES
2-Naphthylamine 0.00 55.40 44,65 55 45 22.00 1.0-100.0 YES
Diethylphthalate 0.00 95.85 93.03 96 93 3.00 1.0-114.0 YES
4-Chlorophenyl-phenylether 0.00 92.22 88.60 92 88 4.00 25.0-158.0 YES
Fluorene 0.00 90.96 87.93 91 88 3.00 59.0-121.0 YES
4,6-Dinitro-2-methylphenol 0.00 88.46 86.50 88 86 2.00 1.0-181.0 YES
N-Nitrosodiphenylamine 0.00 86.53 83.21 86 83 4.00 37.8-147.0 YES
1,2-Diphenylhydrazine 0.00 86.10 82.37 86 82 4.00 25.7-124.9 YES
4-8romophenyl -phenylether 0.00 92.83 88.97 93 89 4.00 53.0-127.0 YES



WATER SEMIVOLATILE MATRIX

Lab Name: LANCASTER LABS

Lab Code:

LANCAS

{nstrument:

SPIKE/MATRIX SPIKE DUPLJCATE SAMPLE RECOVERY

HPO3301

SWB44 METHOD 8270 SPIKE LEVEL: 100 uG/ML AMT USED: 1000.
SAMPLE SPIKE LEVEL: 100.UG/L % MCISTURE 0. DILUTION: 1
US SAMPLE: 171WAUS 171WAUS MS SAMPLE: 171WAMS 171WAMS MSD SAMPLE: 171WAMSD 171WAMSD
COMPOUND NAME US CCONC MS CONC MSD CONC MS REC MSD REC RPD RANGE IN SPEC
UG/L UG/L UG/L % % % LOWER~UPPER
Hexachlorobenzene 0.00 93.90 90.89 94 91 3.00 1.0-152.0 YES
Pentachlorophenol 0.00 71.04 78.11 71 78 -9.00 14.0-176.0 YES
Phenanthrene 0.00 89.59 85.11 90 85 5.00 54.0-120.0 YES
Anthracene 0.00 88.13 84.06 88 84 5.00 27.0-133.0 YES
Di-n-butylphthalate 0.00 97.28 90.78 97 91 7.00 1.0-118.0 YES
Fluoranthene 0.00 97.82 92.76 98 93 5.00 26.0-137.0 YES
Benzidine 0.00 409.22 309.00 82 ¥4 28.00 1.0-155.0 YES
Pyrene 0.00 86.40 89.91 86 90 -4.00 52.0-115.0 YES
Butylbenzylphthalate 0.00 94.76 93.22 95 93 2.00 1.0-152.0 YES
3,3'-Dichlorobenzidine 0.00 95.40 87.15 95 87 9.00 1.0-262.0 YES
Benzo(a)anthracene 0.00 89.52 86.79 90 87 3.00 33.0-143.0 YES
bis(2-Ethylhexyl)phthalate 0.00 94.36 92.14 94 92 2.00 8.0-158.0 YES
Chrysene 0.00 91.49 90.70 91 91 1.00 17.0-168.0 YES
Di-n-octylphthalate 0.00 90.04 93.87 90 94 -4.00 4.0-146.0 YES
Benzo(b)fluoranthene 0.00 88.77 89.34 89 89 -1.00 24.0-159.0 YES
Benzo(k)fluoranthene 0.00 90.41 89.11 90 89 1.00 11.6-163.0 YES
8enzo(a)pyrene 0.00 89.68 86.37 90 86 4.00 17.0-163.0 YES
Indeno(1,2,3-cd)pyrene 0.00 88.00 81.41 88 81 8.00 1.0-171.0 YES
Dibenz(a,h)anthracene 0.00 86.73 81.84 87 82 6.00 1.0-227.0 YES
Benzo(g,h,i)perylene 0.00 86.02 79.43 86 79 8.00 1.0-219.0 YES

COMMENTS:




WATER SEMIVOLATILE QUALITY CONTROL REFERENCE SAMPLE RECOVERY

-
LAB NAME: LANCASTER LABS

wuSWB46 METHOD 8270 SPIKE LEVEL: 100 UG/L

LAB CODE: LANCAS

LCS SAMPLE NO: 171WALCS 171WALCS

INSTRUMENT: KP03301

MCOMPOUND NAME EXTRACT CONC QCREF REC RANGE IN SPEC
uG/L b3 LOWER-UPPER
N-Nitrosodimethy(amine 68.92 69 35.0- 100.8 YES
Phenol 48.72 49 5.0- 112.0 YES
bis(2-Chloroethyl)ether 94.39 94 12.0- 158.0 YES
2-Chlorophenol 92.50 92 23.0- 134.0 YES
1,3-Dichlorobenzene 85.86 86 1.0- 172.0 YES
1,4-Dichlorobenzene 88.26 88 20.0- 124.0 YES
1,2-0ichlorobenzene 91.46 91 32.0- 129.0 YES
bis(2-Chloroisopropyl)ether 101.78 102 36.0- 166.0 YES
WN-Nitroso-di-n-propylamine 110.79 11 1.0- 230.0 YES
Hexachloroethane 74.98 75 40.0- 113.0 YES
Nitrobenzene 99.22 99 35.0- 180.0 YES
1sophorone 92.80 93 21.0- 196.0 YES
2-Nitrophenol 91.79 92 29.0- 182.0 YES
2,4-Dimethylphenol 80.92 81 32.0- 119.0 YES
bis(2-Chloroethoxy)methane 90.28 90 33.0- 184.0 YES
ww2.4-Dichlorophenol 93.31 93 39.0- 135.0 YES
1,2,4-Trichlorobenzene 84.99 85 46.0- 142.0 YES
Naphthalene 88.58 ‘88 21.0- 133.0 YES
Hexachlorobutadiene 71.61 72 24.0- 116.0 YES
¥ 4-Chloro-3-methylphenol 96.46 96 22.0- 147.0 YES
Hexachlorocyclopentadiene 115.53 58 1.0- 100.0 YES
2,4,6-Trichlorophenol 93.96 94 37.0- 144.0 YES
~ 2+~Chloronaphthalene 88.09 88 60.0- 118.0 YES
Whoimethylphthalate 86.59 86 1.0- 112.0 YES
2,6-Dinitrotoluene 87.41 87 50.0- 158.0 YES
Acenaphthylene 87.90 88 33.0- 145.0 YES
Acenaphthene 87.91 28 47.0- 145.0 YES
2,4-Dinitrophenol 99.86 100 1.0- 191.0 YES
4-Nitrophenot 47.64 43 1.0- 132.0 YES
2,4-Dinitrotoluene 104.96 105 39.0- 139.0 YES
¢ 1-Naphthylamine 40.76 41 1.0- 100.0 YES
2-Naphthylamine 52.41 52 1.0- 100.0 YES
Diethylphthalate 96.64 97 1.0- 114.0 YES
4-Chloropheny(-phenylether 91.82 92 25.0- 158.0 YES
W £ luorene 91.73 92 59.0- 121.0 YES
4,6-Dinitro-2-methylphenot 88.46 88 1.0- 181.0 YES
N-Nitrosodiphenylamine 82.97 83 37.8- 147.0 YES
- 1,2-Diphenylhydrazine 87.54 88 25.7- 124.9 YES
4-Bromophenyl -phenylether 92.08 92 $3.0- 127.0 YES



WATER SEMIVOLATILE QUALITY CONTROL REFERENCE SAMPLE RECOVERY

LAB NAME: LANCASTER LABS

SW846 METHOD 8270

SPIKE LEVEL:

LAB CODE: LANCAS

LCS SAMPLE NO: 171WALCS 171WALCS

100 uG/L

INSTRUMENT: HP03301

COMPOUND NAME EXTRACT CONC QCREF REC RANGE IN SPEC
UG/L x LOWER-UPPER
Hexachlorobenzene 94,46 94 1.0- 152.0 YES
Pentachlorophenol 79.44 79 14.0- 176.0 YES -
Phenanthrene 88.96 89 54.0- 120.0 YES
Anthracene 89.44 89 27.0- 133.0 YES
Di-n-butylphthalate 98.70 99 1.0- 118.0 YES
Fluoranthene 101.20 101 26.0- 137.0 YES
Benzidine 319.00 64 1.0- 155.0 YES
Pyrene 85.98 86 82.0- 115.0 YES
Butylbenzy{phthalate 946.12 94 1.0- 152.0 YES
3,3’-Dichlorobenzidine 91.48 91 1.0- 262.0 YES
Benzo(a)anthracene 91.01 91 33.0- 143.0 YES
bis(2-Ethylhexyl)phthalate 95.20 95 8.0- 158.0 YES
Chrysene 92.76 93 17.0- 168.0 YES
Di-n-octylphthalate 95.22 95 4.0- 146.0 YES
Benzo(b) fluoranthene 92.11 92 24.0- 159.0 YES
Benzo(k)fluoranthene 92.30 92 11.0- 163.0 YES
8enzo(a)pyrene 86.47 86 17.0- 163.0 YES
Indeno(1,2,3-cd)pyrene 87.25 87 1.0~ 171.0 YES
Dibenz(a,h)anthracene 87.06 87 1.0- 227.0 YES
8enzo(g, h, i)perylene 84.92 85 1.0~ 219.0 YES

COMMENTS:
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WATER SEMIVOLATILE LABORATQRY CONTROL/LABORATCRY CONTROL DUPLICATE SAMPLE RECOVERY

Lab Name: LANCASTER LABS Lab Code: LANCAS Instrument: HP03301
SW84L5 METHOD 8270 SPIKE LEVEL: 100 UG/ML AMT USED: 1000.
SAMPLE SPIKE LEVEL: 100.UG/L % MOISTURE DILUTION: 1
LCS SAMPLE: 171WALCS 171WALCS LCSD SAMPLE: 171WALCSD 171WALCSD
COMPOUND NAME LCS CONC LCSD CONC LCS REC LCSD REC RANGE IN SPEC RPD RPD RPD
UG/L UG/L % % LOWER-UPPER % MAX IN SPEC
N-Nitrosodimethylamine 68.92 67.34 69 67 35.0-100.8 YES 2.00 30.0 YES
Phenot 48.72 48.17 L9 48 5.0-112.0 YES 1.00 30.0 YES
bis(2-Chloroethyl)ether 94.39 92.54 9% 92 12.0-158.0 YES 2.00 30.0 YES
2-Chlorophenol 92.50 92.00 92 92 23.0-134.0 YES 1.00 30.0 YES
1,3-Dichlorobenzene 85.86 83.63 86 84 1.0-172.0 YES 3.00 30.0 YES
1,4-Dichlorobenzene 88.26 85.65 88 86 20.0-124.0 YES 3.00 30.0 YES
1,2-Dichlorobenzene ) 91.46 90.83 9N 91 32.0-129.0 YES 1.00 30.0 YES
bis(2-Chloroisopropyl Yether 101.78 103.45 102 103 36.0-166.0 YES -2.00 30.0 YES
N-Nitroso-di-n-propylamine 110.79 113.39 m 113 1.0-230.0 YES -2.00 30.0 YES
Hexachloroethane 74.98 77.08 75 7 40.0-113.0 YES -3.00 30.0 YES
Nitrobenzene 99.22 103.20 99 103 35.0-180.0 YES -4,00 30.0 YES
Isophorone 92.80 95.98 93 96 21.0-196.0 YES -3.00 30.0 YES
2-Nitrophenol 91.79 97.94 92 98 29.0-182.0 YES -6.00 30.0 YES
2,4-Dimethylphenol 80.92 83.22 81 83 32.0-119.0 YES -3.00 30.0 YES
bis(2-Chloroethoxy)methane 90.28 91.85 90 92 33.0-184.0 YES - -2.00 30.0 YES
2,4-Dichlorophenol 93.31 95.20 93 95 39.0-135.0 YES -2.00 30.0 YES
1,2,4-Trichlorobenzene 84.99 85.82 85 86 44.0-142.0 YES -1.00 30.0 YES
Naphthalene 88.58 89.05 88 89 21.0-133.0 YES -1.00 30.0 YES
Kexachlorobutadiene 71.61 73.95 e 74 24.0-116.0 YES -3.00 30.0 YES
4-Chloro-3-methylphenol 96.46 97.65 96 98 22.0-147.0 YES -1.90 30.0 YES
Hexachlorocyclopentadiene 115.53 117.21 58 59 1.0-100.0 YES -1.00 30.0 YES
2,4,6-Trichlorophencl 93.96 95.71 94 96 37.0-144.0 YES -2.00 30.0 YES
2-Chloronaphthalene 88.09 87.54 88 88 60.0-118.0 YES 1.00 30.0 YES
Dimethylphthalate 86.59 82.05 86 82 1.0-112.0 YES 5.00 30.0 YES
2,6-Dinitrotoluene 87.41 88.29 87 88 50.0-158.0 YES -1.00 30.0 YES
Acenaphthylene 87.99 88.61 a8 89 33.0-145.0 YES -1.00 30.0 YES
Acenaphthene 87.91 89.00 a8 89 47.0-145.0 YES -1.00 30.0 YES
2,4-Dinitrophenol 99.86 99.50 100 99 1.0-191.0 YES 0.00 3C.0 YES
4-Nitrophenol 47.64 47.72 48 48 1.0-132.0 YES 0.00 30.0 YES
2,4-Dinitrotoluene 104.96 104.01 105 104 39.0-139.0 YES 1.00 30.0 YES
1-Naphthylamine 40.76 40.49 41 40 1.0-100.0 YES 1.00 30.0 YES
2-Naphthylamine 52.41 52.32 52 S2 1.0-100.0 YES 0.00 30.0 YES
Diethylphthalate 96.64 94.19 97 9% 1.0-114.0 YES 3.00 30.0 YES
4-Chlorophenyl-phenylether 91.82 89.00 92 89 25.0-158.0 YES 3.00 30.0 YES
Fluorene 91.73 89.46 92 89 $9.0-121.0 YES 3.00 30.0 YES
4,6-Dinitro-2-methylphenol 88.46 91.66 88 92 1.0-181.0 YES -4.00 30.0 YES
N-Nitrosodiphenylamine 82.97 85.90 83 84 37.8-147.0 YES -3.00 30.0 YES
1,2-Diphenylhydrazine 87.54 91.10 88 91 25.7-124.9 YES -4.00 30.0 YES
4-8romophenyl -phenylether 92.08 93.00 92 93 53.0-127.0 YES -1.00 30.0 YES



-
WATER SEMIVOLATILE LABORATORY CONTROL/LABORATORY CONTROL DUPLICATE SAMPLE RECOVERY
{
Lab Name: LANCASTER LABS Lab Code: LANCAS Instrument: HPO3301 -
SW846 METHOD 8270 . SPIKE LEVEL: 100 UG/ML AMT USED: 1000. ‘7
[
SAMPLE SPIKE LEVEL: 100.UG/L % MOISTURE 0. DILUTION: 1
LCS SAMPLE: 171WALCS 171WALCS LCSD SAMPLE: 171WALCSD 171WALCSD !
1
Y
COMPOUND NAME LCS CONC LCSD CONC LCS REC LCSD REC RANGE IN SPEC RPD RPD RPD
uG/L uG/L % b4 LOWER-UPPER % MAX IN SPEC e
Hexachlorobenzene 94.46 94.31 94 94 1.0-152.0 YES 0.00 30.0 YES “
Pentachlorophenol 79.44 75.58 79 76 14.0-176.0 YES 5.00 30.0 YES
Phenanthrene 88.96 89.45 89 89 54.0-120.0 YES -1.00 30.0 YES ¥
Anthracene 89.44 88.62 39 89 27.0-133.0 YES 1.00 30.0 YES ;
pi-n-butylphthalate 98.70 95.42 99 95 1.0-118.0 YES 3.00 30.0  YES -
Fluoranthene 101.20 95.34 101 95 26.0-137.0 YES 6.00 30.0 YES .
Benzidine 319.00 361.12 64 72 1.0-155.0 YES -12.00 30.0 YES ‘
Pyrene 35.98 89.75 86 90 52.0-115.0 YES -4.00 30.0 YES i-
Butylbenzylphthalate 94.12 93.46 94 93 1.0-152.0 YES 1.00 30.0 YES
3,3'-Dichlorobenzidine 91.48 92.89 91 93 1.0-262.0 YES ~2.00 30.0 YES
Benzo(a)anthracene 91.01 89.61 91 90 33.0-143.0 YES 2.00 30.0 YES
bis(2-Ethylhexyl)phthalate 95.20 $5.00 95 95 8.0-158.0 YES 0.00 30.0 YES -y
Chrysene 92.76 90.72 93 91 17.0-168.0 YES 2.00 30.0 YES
Di-n-octylphthalate 95.22 96.92 95 97 4.0-146.0 YES -2.00  30.0 YES
Benzo(b)fluoranthene 92.11 91.07 92 91 24.0-159.0 YES 1.00 30.0 YES .
Benzo(k)fluoranthene 92.30 92.67 9 93 11.0-163.0 YES 0.00 30.0 YES -
Benzo(a)pyrene 86.47 86.77 86 87 17.0-163.0 YES 0.00 30.0 YES
Indeno(1,2,3-cd)pyrene 87.25 88.82 87 89 1.0-171.0 YES -2.00 30.0 YES
Dibenz(a,h)anthracene 87.06 88.33 a7 88 1.0-227.0 YES ~1.00 30.0 YES
Benzo(g,h, i Jperylene 84.92 86.97 8s 87 1.0-219.0 YES -2.00 30.0 YES -
COMMENTS: -y
-
-
-
-
-
-
-



8B

SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

Lab Name: LANCASTER LABS Contract: .
Lab Code: LANCAS Case No.: . SAS No.: . SDG No.:
Lab File ID (Standard): >27301 Date Analyzed: 07/05/95
Instrument ID: HP02550 Time Analyzed: 16:08
ISI(DCB) I5Z (NPT) IS3(ANT)
AREA # RT AREA # RT AREA # RT
12 HOUR STD 41975 11.65 146677 15.00 76661 19.81
UPPER LIMIT 83950 12.15 293354 15.50 153322 20.31
LOWER LIMIT 20988 11.15 73339 14.50 38331 19.31
EPA SAMPLE
NO.
01| 0303BMSD 43212 11.66 147781 15.01 77687 19.81
02| 0400B 44648 11.67 148989 15.01 77461 19.81
03| 0303BMS 41859 11.67 147450 15.01 79313 19.81
04| 0405B 40183 11.66 137070 15.01 73874 19.81
05
06
07
08
0%
10
11
12
13
14
15
16
17
18
19
20
21
22
IST (DCB}) = 1,4-Dichlorobenzene-d4
IS2 (NPT) = Naphthalene-dsg
IS3 (ANT) = Acenaphthene-d4dlo0

AREA UPPER LIMIT
AREA LOWER LIMIT
RT UPPER LIMIT =
RT LOWER LIMIT =

# Column used to
* Values outside

page 1 of 1

= +100% of internal standard area
= ~ 50% of internal standard area
+0.50 minutes of internal standard RT
-0.50 minutes of internal standard RT

flag internal standard area values with an asterisk.
of QC limits.

FORM VIII SV-1 3/90



8C
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY ,
Lab Name: LANCASTER LABS Contract: . "
Lab Code: LANCAS Case No.: . SAS No.: .  SDG No.: <
Lab File ID (Standard): >2Z7301 Date Analyzed: 07/05/95 '
Instrument ID: HP02550 Time Analyzed: 16:08 -
-l
TSZ(PHN) IS5 (CRY) IS6 (PRY) b
AREA # RT AREA # RT AREA # RT
s == =|== -
12 HOUR STD 113834 23.91 104503 30.73 48838 35.61
UPPER LIMIT 227668 24.41 209006 31.23 97676 36.11°
LOWER LIMIT 56917 23.41 52252 30.23 24419 35.115
——] -
EPA SAMPLE
NO. v
— e | mmeme= | e -
01] O303BMSD 119527 23.93 68256 30.71 28576 35.62 |
02| 0400B 120999 23.92 72241 30.71 27091 35.61
03| 0303BMS 122200 23.93 71578 30.72 26418 35.62:
04| 0405B 109187 23.93 56771 30.72 25260 35.63.
05 -
06
07
08
09 — -
10
11
12
13 -
14
15
16 *
17 A
18
19
20
21 -
22
IS4 (PHN) = Phenanthrene-dl0 -
IS5 (CRY) = Chrysene-dl2
IS6 (PRY) = Perylene~-dl2
AREA UPPER LIMIT = +100% of internal standard area
AREA LOWER LIMIT = - 50% of internal standard area =
RT UPPER LIMIT = +0.50 minutes of internal standard RT
RT LOWER LIMIT = -0.50 minutes of internal standard RT

# Column used to

* Values outside of QC limits.

page 1 of 1

FORM VIII SV-2

flag internal standard area values with an asteriskms

3/90
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SEMIVOLATILE ORGANICS INITIAL CALIBRATICN DATA
Lab Name: LANCASTER LABS Contract: .
Lab Code: LANCAS Case No.: .SAS No.: . SDG No.: .

Instrument 1D: HP03189 Calibration Date(s): 06/27/95 06/28/95

Min RRF for SPCC(#) = 0.050

Max XRSD for CCC(*) = 30.0%

[LAB FILE 1ID: RRFS = >v6255 RRF50 = >V&6253 [
|RRFBO = >V6254 RRF120= >V6252 RRF160= >v6251
| .
| — | % | ca. |
| COMPOUND |RRFS |RRFSO |RRFBO |RRF120|RRF160| RRF | RSD | METHOD |
===z |z===2=| I ! I I [sss===== I
[Pyridine | 2.209] 2.342| 2.408| 2.388| 2.237| 2.317] 3.9| AvG |
[N-Nitrosodimethylamine | 1.364] 1.415] 1.410] 1.407| 1.337| 1.387| 2.5| AvG |
|2-Picoline | 1.926] 2.008| 2.036] 2.130| 2.058| 2.032] 3.7| AvG |
{Phenot * 2.829| 2.495| 2.447| 2.372 2.184] 2.465] 9.5| AVG *
|Ani line | 3.094| 2.723| 2.510| 2.507| 2.377| 2.642| 10.7| AVG |
|bis(2-Chlorcethyl)ether | 1.993] 1.711] 1.645] 1.508| 1.364| 1.644| 14.4| AVG |
|2-Chlorophenol | 2.142] 2.017| 1.983| 1.899| 1.722| 1.953| 8.0] AvVG |
[1,3-Dichlorobenzene | 2.598| 2.319| 2.291| 2.140| 1.982| 2.266| 10.1| AVG |
|1,4-Dichlorobenzene * 2.597| 2.332| 2.315] 2.141| 1.987| 2.274| 10.1| AvG *
[8enzyl alcohol | 1.026] 1.024| 1.034] 1.011| .964] 1.012| 2.7| AvVG |
|1,2-Dichlorobenzene | 2.410] 2.017] 1.933] 1.749| 1.546] 1.931| 16.7| 2NDDEG |
|2-MethyLphenot | 1.710] 1.633] 1.661] 1.621] 1.546] 1.634] 3.7| AVG |
|2,2’-oxybis(1-Chloropropane)| 4.554| 4.381| 4.436| 4.318] 3.919| 4.322] 5.6] AvG |
|bis(2-ChloroisopropylYether_| 4.554] 4.381] 4.436] 4.318| 3.919| 4.322| 5.6] AvG |
}4-Methylphenol | 2.047] 1.659] 1.515] 1.329] 1.176] 1.545] 21.7] 2NDDEG |
I3 or 4-Methylphenol | 2.047| 1.659| 1.515| 1.329| 1.176| 1.545| 21.7| 2NDDEG |
|Acetophenone | 6.825| 5.536| 5.590| 5.364| 4.908| 5.445| 12.6] AvVG |
[N-Nitroso-di-n-propylamine__# 1.652] 1.502| 1.466| 1.243| .922| 1.357| 20.9| 2NDDEG #
[o-Toluidine | 4.277| 3.462| 3.154] 3.247| 2.841| 3.396| 15.9| 2NDDEG |
|Hexachloroethane | .982| .991{ 1.008| .971| .878| .966| 5.3| ave |
|Nitrobenzene | .629| .672| .677| .677| .637| .658| 3.6] AvG |
| 1sophorone | 1.110] 1.151] 1.177] 1.205| 1.177] 1.164] 3.1| AVG |
J2-Nitrophenol * 251 .336| .335] .347| .327) .319) 12.2] Ave *
|2,4-Dimethylphenol | .594] .599| .603| .455| .S81| .566] 11.1| ave |
|Benzoic acid | .313] .367| .418| .454| .455| .401| 15.2| 2NDDEG |
|[bis(2-Chloroethoxy)methane_ | .703| .669| .671] .685| .657| .677| 2.6] AvG |
|2,4-Dichlorophenol *  .488| .501| .494| .489| .486| .488] 2.7| AVG *
[1,2,4-Trichlorobenzene | .582| .s7s| .561| .SS3| .509| .556] 5.2] AvGé |
[Naphthalene | 1.631] 1.540] 1.540] 1.457| 1.320| 1.498| 7.8] AvG |
[4-Chloroaniline | .703] .692f .704| .688| .644| .686| 3.6] AvG |
|Hexachlorobutadiene » .378| .376| .377| .380| .328| .368] 6.1] Ave *
|4-Chlore-3-methylphenol * .454] .517] .536] .516] .470] .499| 7.0] AvG *
|2-Methyinaphthalene | 1.056] .971] .979] .916] .842| .953| 8.3] AVG |
|Hexachlorocyclopentadiene_ # .473| .717} .808| .896] .877| .754| 22.8| 2NDDEG #
|2,4,6~Trichlorophenol * 646] .710| .764| .805| .814| .748| 9.4] AVG *
|2,4,5-Trichlorophenot | .688f .768| .806] .832| .800| .779| 7.2] Ave |
|2-Chloronaphthalene | 2.025] 1.878| 1.968] 1.986| 1.928| 1.957| 2.9| AvG |
|2-Nitroaniline | .587| .810| .886] .918| .917| .824| 16.9| 2NDDEG |
I I I I I l ! I

FORM VI SV-1 1/87

Rev,



éC
SEMIVOLATILE ORGANICS INITIAL CALIBRATION

Lab Name: LANCASTER LABS Contract:

Lab Code: LANCAS Case No.: .SAS No.: .

DATA

SOG No.: .

Instrument ID: HP03189 Calibration Date(s): 06/27/95 06/28/95

Min RRF for SPCC(#) = 0.050

Max XRSD for CCC(*) = 30.0%

|LAB FILE ID:
[RRFBO = >V6254

I

RRF5 = >V6255
RRF120= »>v6252 -

RRF50 = >V6253
RRF160= >Vv6251

| | | % | caL. |
| coMPOUND |RRFS |RRFSO [RRFB0 |RRF120{RRF16G| RRF | RSD | METHOD |
| |memses|szoses szasas |asasss [smsans [smase | !
|Dimethylphthalate | 2.261| 2.254| 2.330| 2.273| 2.270| 2.278] 1.3| AvG |
|2,6-Dinitrotoluene | .349] .519] .539] .518] .501| .485] 15.9| 2NODEG |
|Acenaphthylene | 3.176] 3.027| 3.096| 3.021] 2.837] 3.032) 4.1} AvG |
|3-Nitroaniline | .430] .579] .588] .575| .580| .550{ 12.2] AVG |
[Acenaphthene * 2.043{ 1.911] 1.934] 1.941] 1.836] 1.933] 3.8) AVG *
|2,4-Dinitrophenol # .200( .255 .319| .342| .350| .293| 21.9| 2NDDEG #
[4-Ni trophenol # .247] .330] .356] .329) .305] .313| 13.1] AVG #
|Dibenzofuran | 2.965] 2.634| 2.573| 2.472| 2.302] 2.589] 9.5| AVG |
|2,4-Dinitrotoluene | .639] .727] .764] .T24| .T28| .717{ 6.5] AVG |
{1-Naphthylamine | 2.389| 2.081} 2.245| 2.219] 2.082] 2.203] 5.8] AVG |
" |2-Naphthylamine | 1.992] 1.750| 1.926] 1.933| 1.867] 1.893| 4.8] AVG |
|[Diethylphthalate | 2.257] 2.214] 2.285] 2.202] 2.121] 2.216| 2.8 AVG |
|4-Chlorophenyl-phenylether__ | 1.116] 1.055] 1.095{ 1.046| 1.015] 1.065| 3.8] AVG |
|Fluorene } 2,127} 2.066] 2.034] 1.971) 1.854] 2.011] 5.2 AvVG |
|4-Nitroaniline | .340] .523] .559{ .551] .558] .506| 18.6] 1STDEG |
|6,6-Dinitro-2-methylphenol__| .164] .228] .243| .230| .214| .216| 14.3| AVG |
|N-Nitrosodiphenylamine (1)_* .913| .878] .901| .884| .825] .880] 3.8] AvG *
|1,2-Diphenylhydrazine | 1.615] 1.564] 1.623| 1.628{ 1.530{ 1.592| 2.7| AvVG |
|6-Bromophenyl-phenylether__ | .427| .431] .461] .448] .405] .434) 4.9] AvVG |
|Hexachlorobenzene | .622{ .s98| .806] .596] .538] .592] 5.5] AvG |}
|Pentachlorophenol * .285] .30%} .333] .340} .321) .318] 7.1| 2NDOEG *
{Phenanthrene | 2.084| 1.809| 1.839| 1.727] 1.550| 1.802] 10.7] AVG |
|Anthracene | 1.974) 1.888| 1.843| 1.768| 1.630{ 1.821] 7.1 AVG |
[Carbazole | 1.611] 1.704] 1.696] 1.598] 1.453} 1.612] 6.3] Ave |
|Di-n-butylphthalate | 1.789| 2.216] 2.170| 2.113] 1.865{ 2.031] 9.4| AVS |
| Fluoranthene * 1.773] 1.992] 1.869) 1.749] 1.467] 1.770f 11.0f AVG *
|8enzidine 1.272f 1.031{ 1.100{ 1.092{ 1.058} 1.111] 8.5| AVG |
|Pyrene 2.420] 2.464] 3.064| 3.047( 2.917| 2.779| 11.2{ AV |
|Butylbenzyiphthalate J725| 1.077} 1.132} 1.102} 1.085] 1.024] 16.5] 1STOEG |
3,3!~Dichlorobenzidine .527| .638| .732| .774| .820{ .698] 16.7| 1STDEG |
Benzo(a)anthracene 1.751] 1.797] 1.845] 1.953] 1.956] 1.861] 4.9] AvG |
|bis(2-Ethylhexyl)phthalate__| 1.073| 1.442] 1.470] 1.452| 1.445| 1.376]| 12.4| Ave |
Chrysene | 1.782] 1.738| 1.798) 1.880| 1.883{ 1.817| 3.6{ AVG |
Df-n-octylphthalate * 2.921] 3.449| 3.004| 3.320| 3.296} 3.198| 7.0| 2NDDEG *
|7,12-Dimethylbenz [a)anthrace| 1.302| 1.273| 1.261] 1.359{ 1.288{ 1.297| 3.0| AVG |
Benzo(b) fluoranthene 2.863| 2.440) 2.659] 2.620) 2.739] 2.664] 5.9| AVG |
Benzo(k)fluoranthene | 2.6571 2.473] 2.469| 2.609| 2.304| 2.502| 5.5] ave |
I l I l I | {
(1) Cannot be separated from Diphenylamine
FORM V] SV-1 1/87 Rev.
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6C Cont
SEMIVOLATILE ORGANICS INITI

Lab Name: LANCASTER LABS
Lab Code: LANCAS
Calibratio

Instrument 1D0: HP03189

Min RRF for SPCC(#) = 0.050

Case No.: .SAS No.: .

AL CALIBRATION DATA

Contract: .

SOG No.: ____ .
06/28/95

n Date(s): 06/27/95

Max XRSD for CCC(*) = 30.0%

4,6-Dinitro-2-methylphenol and 4-Njtrophenol are at 10 ng/ul in the 5 standard.

2,4-Dinitrophenol and 2 or 4-Chloronitrobenzene levels are 40 and 100 ng/uL respectively in the 5 standard.

Benzoic acid and Pentachloroph

Benzidine levels in the 5,50,80,120,160 standards are 95,200,320,480 and 640 ng/ul respectively.

enol are at 20 ng/uL in the 5 standard.

|LAB FILE ID: RRFS = >V§255 RRFSQ = >Vv6253 I
|RRF80 = >v4254 RRF120= >v6252 RRF160= >V6251 |
I I
| I I — | % | caL.
| COMPOUND |RRFS  [RRFSO IRRFBO |RRF120|RRF160| RF | RSD | METHOD
|== | I | | I I I | ==
|Benzo(a)pyrene ¥ 2,221| 2.245] 2.371) 2.380] 2.215| 2.286] 3.6| AVG
jindeno(1,2,3-cddpyrene___ | 1.379]| 1.900| 1.747| 1.782] 1.630] 1.687] 11.7] AVG
|pibenz(a,h)anthracene 1.399] 1.881| 1.686| 1.749| 1.631| 1.669| 10.6] AVG
|Benzo(g,h, i)perylene 1.290] 1.854] 1.643] 1.669| 1.530] 1.597| 13.0] AVG
I
|2-Fluorophenot | 1.820] 1.850] 1.874| 1.832] 1.734] 1.822] 2.9| AVG
|Phenot -dS 2.400| 2.227| 2.123| 2.048| 1.895| 2.139 8.9] AVG
|Phenot -d6 2.400| 2.227| 2.123| 2.048| 1.895| 2.139| 8.9] AVG
|Witrobenzene-d5 .572] .634] .655] .672] .638] .634] 6.0] AVG
|2- Fluorobiphenyl | 2.316| 2.138] 2.205| 2.181| 2.162| 2.200] 3.2| AVG
|2,6,6-Tribromophenol .435] .518| .586] .553] .524| .523] 10.8]| AVG
“|Terphenyl-d14 1.380| 1.458| 1.996| 1.897| 1.808] 1.748| 13.7| AVG
I I I [ I I I | |

FORM VI Sv-1 1787 Rev.



siivuidy wdlioragien vacda
HSL Compounds

Case No: Instrument [D: HP03189

Minimum RF for SPCC is 0.05 Maximum X RSD for CCC is 30.0%

Laboratory ID: >V6255 >V6253 >V6254 >V6252 >Vv6251

CORR1

.998279
999470
.999003

996933
.998645
.992803
.995277
.995980
.995689
.998922
.989268
.998915
.995947
995947
.985430
.985430
996352
.940946
.993679
.995270
.998591
996816
996816
.998634

CORR2 CCC SPCC

999317
999473
999694

.999390 *
.999650
.999484
.999092
999667
999672 *
999794
.998784
999754
.998684
.998684
.999485
999485
.999046
.961451 e
996437
.998633
999696
999674
999674
.999481

RF RF RF RF RF . _

Compound 5.00 50.00 80.00 120.00 160.00 RRT RF X RSD
Pyridine 1.38088 1.46399 1.50487 1.49281 1.39794 .259 1.44810 3.862
2-Picoline 1.20375 1.25487 1.27265 1.33115 1.28612 463 1.26971 3.657
N-Nitrosodimethylamine .85223 .88437 .88145 .87966 .83543 .256 .B6663 2.505
3-Chloropropionitrile - . - - - - - -
Methyl methanesulfonate - - - - - - - -
Phenol 1.76798 1.55918 1.52924 1.48261 1.36499 .912 1.54080 9.537
Aniline 1.93389 1.70183 1.56847 1.564675 1.48548 907 1.65128 10.659
bis(2-Chloroethyl)ether 1.26564 1.06949 1.02811 .94230 .85281 L9346 1.02767 14.361
2-Chlorophenol 1.33872 1.26047 1.23940 1.18673 1.07652 .939 1.22037 7.966
1,3-Dichlorobenzene 1.62398 1.44936 1.43212 1.33748 1.23856 .982 1.41630 10.127
1,4-0ichlorobenzene 1.62289 1.45768 1.44714 1.33786 1.24186 1.005 1.42148 10.059
8enzyl alcohaol L4116 .63989 64618 (63211 .60274 1.049 .63262 2.742
1,2-Dichlorobenzene 1.50654 1.26080 1.20831 1.09342 .96645 1.047 1.20710 16.743
2-Methyl{phenol 1.06906 1.02068 1.03824 1.01341 .96825 1.089 1.02153 3.682
2,2'-oxybis(1-Chloropropane) 2.84608 2.73835 2.77272 2.69897 2.44925 1.093 2.70107 5.583
bis(2-Chloroisopropyl)ether 2.84608 2.73835 2.77272 2.69897 2.44925 1.093 2.70107 5.583
4-Methylphenol 1.27931 1.03681 .94716 .83044 .73515 1.135 .96577 21.670
3 or 4-Methylphenol 1.27931 1.03681 .94716 .83044 .73515 1.135 .96577 21.670
N-Methylaniline - - - - - - - -
Acetophenone 4.26555 3.45993 3.49401 3.35231 3.06730 1.127 3.52782 12.620
N-Nitroso-di-n-propylamine 1.03265 .93870 .91620 .777146 57599 1.132 .84813 20.925
o-Toluidine 2.67333 2.16375 1.97112 2.02910 1.77576  1.135 2.12261 15.924
Hexachloroethane B1351 (61966 62997 .60694 54893  1.147 .60380 5.271
2-Fluorophenol 1.13750 1.15613 1.17156 1.14477 1.08383 636 1.13876 2.923
Phenol -dS 1.50024 1.39209 1.32710 1.28028 1.18458 .908 1.33686 8.869
Phenol -dé 1.50024 1.39209 1.32710 1.28028 1.18458 .908 1.33686 8.849
Nitrobenzene 39301 41991 .42313 42316 .39824 .849 41149 3.562
N ,N-Dimethylaniline - - - - - - - -
RF - Response Factor (Subscript is amount in ng/ul)
RRT - Average Relative Retention Time (RT Std/RT Istd)
RF - Average Response Factor
%RSD - Percent Relative Standard Deviation
CORRN - Coefficient of Correlation (nth degree)
CCC - Ccalibration Check Compounds (*) SPCC - System Performance Check Compounds (**)

Form VI Page 1 of 4
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. Initial Calibration Data
HSL Compounds

Case No: Instrument 1D: HPQ3189

Contractor: LANCASTER LABS

Contract No:

Minimum RF for SPCC is 0.05 Maximum X RSD for CCC is 30.0%

Laboratory ID: >V6255 »>v6253 >V6254 >v6252 »>v6251

Form VI Page 2 of 4

CORR1

999757
.998905
979572
.999208
999465
.999009
.997118

996744
.998054
.992078

.995592
.995542
.999063
L997953
999136
.999308
.999578

CORR2 CCC spce

999765
. 999289
.982405
.999308
.999608
.999810
999248

.998998
999471
.995408

. 998662

.999353
.999292
998449
. 999692
. 999354
.999626

RF RF RF RF RF _ _

Compound 5.00 50.00 80.00 120.00 160.00 RRT RF % RSD
Isophorone .69355 (71911 .73588 75335 .73587 .904 72755 3.098
2-Nitrophenol 15673 .20999 20927 (21659 20464 918 19944 12.161
2,4-Dimethylphenot 371464 37436 37659 .28416  .36312 937 .35394 11.115
Benzoic acid 19591 .22950 .26096 .28403 .28418 972 .25092 15.160
bis(2-Chloroethoxy)methane 43929 .41809 .41920 .42831 .41085 959 .42315 2.588
1-Methyl-2-nitrobenzene - - - - - - - -
2,4-Dichlorophenol 230512 .31282 .30862 .30573 .29118 973 .30469  2.672
1,2,4-Trichlorobenzene .36356 .35911 .35050 .34562 .31790 990 .34734 5.153
1,3-Dimethyl-2-nitrobenzene - - - - - - - -
Naphthalene 1.01932 .96255 .96279 .91047 .82497 1.005 .93602 7.804
1-Methyl-3-nitrobenzene - - - - - - - -
4-Chloroaniline 43967 (43258 44031 43007 .40257 1.023 .42904  3.601
Hexachlorobutadiene .23605 .23527 .23559 .23738 .20496 1.038 .22985 6.067
1-Methyl-4-nitrobenzene - - - - - - - -
2 or 4-Choloronitrobenzene - - - - - - - -
2-Tertbutylphenal - - - - - - - -
1,4-Dimethyl-2-nitrobenzene - - - - - - - -
4-Chloro-3-methylphenol .28401 32316 .33489 .32269 .29348 1.140 .31165 6.972
3 or 4-Tertbutylphenol - - - - - - - .
2-Methylnaphthalene .65989 .60717 .61176 .57262 .52622 1.164 .59553 8.341
Nitrobenzene-dS 35737 39655 40945 (41992 .39875 B45 396841 5.986
Hexachlorocyclopentadiene .29573  .44824 .50519 .56009 .54839 .858 .47153 22.824
2,4,6-Trichlorophenol 40358 44376 .47732  .50322 .50866 879 .48731  9.3%9
2,4,5-Trichlorophenol 42992 .48022 .50371 .52018 .49977 884 .48676 7.152
2-Chloronaphthalene 1.26531 1.,17375 1.23027 1.24134 1.20491 .910 1.22312 2.871
1,2-Dichloro-4-nitrobenzene - - - - - - - -
1,2-Dichloro-3-nitrobenzene - - - - - - - -
2,6-Ditertbutylphenol - - - - - - - -
RF - Response Factor (Subscript is amount in ng/ul)
RRT - Average Relative Retention Time (RT Std/RT Istd)
RF - Average Response Factor
%RSD - Percent Relative Standard Deviation
CORRN - Coefficient of Correlation (nth degree)
€cC - Calibration Check Compounds (*) SPCC - System Performance Check Compounds (**)

(Conc=20.



Initial Calibration Data
HSL Compounds

Case No: {nstrument 10: HP03189

Minimum RF for SPCC is 0.95 Maximum X RSD for CCC is 30.0%

Laboratory [D: >V6255 >V6253 »>V6254 >v6252 >V6251

RF RF RF RF RF . _

Compound 5.00 50.00 . 80.00 120.00 160.00 RRT RF % RSD
2-Nitroaniline 36685 .50597 .55398 .S7376 .57317 930 51475 16.932 .
1,4-Naphthoquinone - - - - - - - -
Dimethylphthalate 1.41281 1.40877 1.45645 1.42087 1.41882 .966 1.462355 1.335 .
3,4-Dichloro-nitrobenzene - - - - - - - -
Acenaphthylene 1.98511 1.89204 1.93526 1.88824 1.77331 976 1.89479  4.139
2,4-Ditertbutylphenol - - - - - - - -
2,6-Dinitrotoluene .21818 .32428 .33713 32363 .31307 976 .30326 15.933
3-Nitroaniline .26895 .36198 36733 .35939 .36245 999 .34402 12.226
3,4-Dichloroaniline - - - - - - - -
Acenaphthene 1.27673 1.19417 1.20874 1.21317 1.14745 1.006 1.20805 3.840
BHT - - - - - - - -
2,4-Dinitrophenol .126489  .15954  .19965 .21350 .21893 1.017 .18330 21.865
4-Nitrophenol .15438  .20623 .22222 .20557 .19043 1.033 19577 13.140
3,5-Ditertbutylphenol - - - - - - - -
Dibenzofuran 1.85327 1.64651 1.60817 1.54503 1.43890 1.035 1.61838 9.455
2;4-Dinitrotoluene 39948 (45413 47774 45246  .45529 1.039 44782 6.461
1-Naphthylamine 1.49330 1.30071 1.40330 1.38668 1.30136 1.049 1.37707 5.838
2-Naphthylamine 1.24483 1.09370 1.20360 1.20807 1.16657 1.062 1.18335 4.840
Diethylphthalate 1.41047 1.38369 1.42813 1.37648 1.32566 1.085 1.38489 2.821
4-Chlorophenyl -phenylether 69726  .65907 .68413 .65391 .63413  1.096 .66570 3.767
Fluorene 1.32926 1.29133 1.27131 1.23203 1.15895 1.091 1.25658 5.164
4-Nitrcaniline 21247 32706 34919 34412 .34904  1.100 .31638 18.582
2-Fluorobiphenyl 1.44779 1.33640 1.37809 1.36288 1.35114 .895 1.37526 3.151
2,4,6-Tribromophenol .27188 .32388 .36653 .34569 .32748 1.130 .32709 10.766
4,6-0initro-2-methylphenot .10236 14261 15181 14347 .13361 .889 13477 14,267
N-Nitrosodiphenylamine 57071 .54875 .56285 55248 .51625 .898 .55021 3.9
1,2-Diphenytlhydrazine 1.00912 .97774 1.01429 1.01739 .95595 .902 .99490 2.704
1-Nitronaphthalene - - - - - - - -

RF - Response Factor (Subscript is amount in ng/ul)

RRT - Average Relative Retention Time (RT Std/RT I[std)

RF - Average Response Factor

%RSD - Percent Relative Standard Deviation

CORRN - Coefficient of Correlation (nth degree)

CCC - Calibration Check Compounds (*) SPCC - System Performance Check Compounds (**)

Form VI Page 3 of 4

CORR1

.998229 .

.998817 .
.999889 .

.998950 .

.999458
.994540
L997369
999474

.998181 .

.999073

.999016 .

.999086
.998082
.999836
.999903
.997152
.995876
.998071
.998583

CORR2 CCC SPCC

L4 4
i

(Conc=40.

(Conc=10.

(Conc=10.



» Initial Calibration Data
HSL Compounds

Case No:

®8 ontractor: LANCASTER LABS

Contract No:

|__J
Minimum RF for SPCC is 0.05 Maximum % RSD for CCC is 30.0%
Laboratory 10: >V6255 »>V6253 >V6254 >V6252 >V6251
- RF RF RF RF RF _ _
Compound 5.00 50.00 80.00 120.00 140.00 RRT RF % RSD
4-Methyl-3-nitrobenzoic acid - - - - - - - -
W 4-Bromophenyl -phenylether 26716 26914 28797 .28002 .25326 946 27151 4.875
Hexachlorobenzene .38890 37340 .37881 .37219 .33499 949 34970 5.540
Pentachlorophenol .17835 .18836 .20794 .21264 .20060 977 19758 7.150
Phenanthrene 1.30231 1.13074 1.14906 1.07919 .96843  1.003 1.12599 10.749
@B Anthracene 1.23366 1.17976 1.15214 1.10502 1.01880 1.010 1.13787 7.139
Carbazole 1.00677 1.06470 1.06005 .99880 .90799 1.035 1.00766 6.279
Di-n-butylphthalate 1.11785 1.38509 1.35616 1.32072 1.16592 1.091 1.26915 9.424
Diphenyl sulfone - - - - - - - -
& Fluoranthene 1.10814 1.24518 1.16830 1.09288 .91712 1.161 1.10632 10.987
Benzidine 79530 64462 68744 68233 .66132 878 .69420 8.506
Pyrene 1.51267 1.54018 1.90263 1.50440 1.82332 .881 1.73864 11.224
sutylbenzylphthalate .45305 .67294 .70737 .68BLS .67829 .954  .64002 16.459
- 3,3/-Dichlorobenzidine 32924 39889 45773 .48361 .51241 1.001 .43634 16.749
8enzo(a)anthracene 1.09443 1.12340 1.15327 1.22088 1.22224 999 1.16284 4.945
Chrysene 1.11392 1.08629 1.12381 1.17478 1.17991 1.003 1.13574 3.560
bis(2-Ethylhexyl)phthalate 67037 .90094 .91858 .90758 .90337 1.014 .86017 12.340
- Terphenyl-d14 .86274 1.03648 1.24725 1.18543 1.12976 .902 1.09233 13.725
Di-n-octylphthalate 1.82533 2.15541 1.87757 2.0748Q 2.05971 .952 1.99856 7.023
7,12-Dimethylbenz [a]anthracene .81365 .79566 .78786 .B4968 .80496 973 81036 2.964
8enzo(b)fluoranthene 1.78963 1.52473 1.66213 1.63769 1.71180 972 1.66520 5.845
- Benzo(k)fluoranthene 1.66053 1.54548 1.54306 1.63048 1.44016 975 1.56394 5.524
8enzo(a)pyrene 1.38819 1.40317 1.48194 1.48731 1.38459 996 1.62904  3.587
Indeno(1,2,3-cd)pyrene .86170 1.18761 1.09197 1.11352 1.01853 1.087 1.05466 11.716
Dibenz(a,h)anthracene 87427 1.17539 1.05383 1.09305 1.01953 1.091 1.04321 10.628
- 8enzo(g,h,i)perylene .80602 1.15883 1.02677 1.04306 .95595 1.113  .99813 13.000
- RF - Response Factor (Subscript;is amount in ng/ul)
!
RRT - Average Relative RetentionETime (RT Std/RT Istd)
— |
- RF - Average Response Factor }
i
XRSD - Percent Relative Standard Deviation
™ (oRRn - Coefficient of Correlation:(nth degree)
CCC - Calibration Check Compounds (*) SPCC - System Performance Check Compounds (**)
- Form VI Page 4 of &

Instrument ID: HPO3189

CORR?

995471
995545 .
.998091 .

.993780
.996521
.994617
.992858
.982971
.998910
997316
.999558
.997334
999403

.999513 .

.999907
-996937
.998195
.998711
.998972
.995044
.998038
.996458
997517
995775

CORR2 cCCC sPcC

»

(Conc=20.

(Conc=95.



7B
SEMIVOLATILE CONTINUING CALIBRATION CHECK

[}
Lab Name: LANCASTER LABS Contract: ’
Lab Code: LANCAS case No.: . SAS No.: .  SDG No.: -
Instrument ID: HP03189 Calibration Date: 06/28/95 Time: 13:03 :
Lab File ID: >Vé6303 Init. Calib. Date(s): 06/27/95 06/28/95 -
Min RRF50 for SPCC(#) = 0.050 Max %Drift for CCC(*) = 20.0¢
ACTUAL]  TRUE % -
COMPOUND RRF RRF80 CONC CONC DRIFT .
Pyridine 2.317| 1.488 82.20 80.0 -2.8 -
N-Nitrosodimethylamine 1.387 .878 81.02 80.0 -1.3
2-Picoline 2.032| 1.292 81.41 80.0 -1.8 -
Phenol 2.465| 1.514 78.60 80.0 1.8x%
Aniline 2.642| 1.580 76.53 80.0 4.3 -
bis(2-ChIorocethyl)ether 1.644 .969 75.43 80.0 5.7
2-Chlorophenol 1.953] 1.238 8l.18 80.0 -1.5 :
1,3-Dichlorobenzene 2.266| 1.408 79.53 80.0 .6
1,4-Dichlorobenzene 2.274| 1.404 78.99 80.0 1.3*
Benzyl alcohol 1.012 .635 80.30 80.0 -.4 o
1,2-Dichlorobenzene 1.931] 1.153 76.10 80.0 4.9
-Methyl henol 1.634| 1.039 81.38 80.0 =-1.7
2,2’~0 is(1-Chloropropane) | 4.322| 2.682 79.45 80.0 .7
bls(2— loroisopropyl)ether 4.322| 2.682 79.45 80.0 .7 -
4-Methylphenol 1.545 .885 73.51 80.0 8.1
3 or 4-Methylphenol 1.545 .885 73.51 80.0 8.1
Acetophenone 5.645| 3.435 77.89 80.0 2.6
N-Nitroso-di-n-propylamine _# 1.357 .872 83.41 80.0 -4.3% -
o-Toluidine 3.396| 1.872 71.74 80.0 10.3
Hexachloroethane .966 .606 80.33 80.0 -.4
Nitrobenzene .658 .427 83.11 80.0 -3.9
Isophorone 1.164 .729 80.17 80.0 -.2 -
2-Nitrophenol * ,319 .221 88.47 80.0 -10.6*
2,4-Dimethylphencl .566 .380 86.00 80.0 -7.5
Benzoic acid .401 .269 81.38 80.0 -1.7
bis(2- ChloroethoxX)methane__ .677 .423 79.94 80.0 .1 -
2,4-Dichlorophen * ,488 .311 81.53 80.0 -1.9%
1 2,4-Trichlorobenzene .556 .357 82.19 80.0 -2.7
Naphthalene 1.498 .938 80.19 80.0 -.2
4-Chloroaniline .686 .439 81.83 80.0 -2.3 -
Hexachlorobutadlene .368 .237 82.48 80.0 -3.1*
4-Chloro-3-methylphenol_____ * .499 .330 84.71 80.0 -5.9%
2-Methylnaphthalene L .953 .610 81.98 80.0 -Z'SJi
Hexach oroc{clopentaalene .754 .534 83.13 80.0 -3.9 -
2,4,6-Trichlorophenol .748 .475 8l.27 80.0 -1.6%*
2,4,5-Trichlorophenol .779 .535 87.97 80.0 -10.0
2- Chlorona hthalene 1.957| 1.206 78.91 80.0 1.4
2-Nitroaniline .824 .564 81.85 80.0 -2.3 -
o
FORM VII sSV-1 1/87 Rev.
-
-
[ ]
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SEMIVOLATILE CONTINUING CALIBRATION CHECK

mlab Name: LANCASTER LABS
Lab Code: LANCAS Case No.:

minstrument ID: HP03189
Lab File ID: >V6303

wlin RRF50 for SPCC(#) = 0.050

Contract:

. SAS No.:

Calibration Date:
Init. Calib. Date(s):

06/28/95 Time:

06/27/95

SDG No.: .

13:03
06/28/95

Max %Drift for CCC(*) = 20.0%

ACTUAL TRUL 3

COMPOUND RRF RRF80 CONC CONC DRIFT
Dimethylphthalate 2.278| 1l.441 81.01 80.0 -1.3
1,3-Dinitrobenzene 0.000| 0.000 0.00 80.0 100.0
2,6-Dinitrotoluene .485 .341 82.33 80.0 -2.9
Acenaphthylene 2.032| 1.924 81l.21 80.0 -1.5
3-Nitroaniline .550 .360 83.65 80.0 ~-4.6
Acenaphthene * 1.933) 1.213 80.30 80.0 -.4%
2,4~Dinitrophencl #  .293 .193 78.49 80.0 1.9%#
4-Nitrophenol # .313 .204 83.41 80.0 -4.3%
Dibenzofuran 2.589| 1.637 80.93 80.0 -1.2
2,4-Dinitrotoluene .717 .455 81.37 80.0 =1.7
1-Naphthylamine 2.203) 1.373 79.79 80.0 .3
2-Na hthglamine 1.893| 1.201 81.17 80.0 =-1.5
Diethylpnthalate 2.216| 1.348 77.87 80.0 2.7
4-Chlorophenyl-phenylether | 1.065 .672 80.73 80.0 -.9
Fluorene 2.011( 1.256 79.99 80.0 .0
4-Nitroaniline .506 .319 74.55 80.0 6.8
4,6-Dinitro-2-methylphenol _ .216 .143 85.12 80.0 -6.4
N-Nlt;osodlfhenylamlne (1) __* .880 .575 83.66 80.0 ~4.6%
1,2-Diphenylhydrazine 1.592( 1.032 82.99 80.0 -3.7
4-Bromophenyl-phenylether .434 .293 86.30 80.0 -7.9
Hexachlorocbenzene .592 .380 82.25 80.0 ~2.8
Pentachlorophencl .316 .201 77.16 80.0 3.6
Phenanthrene 1.802| 1.116 79.31 80.0 .9
Anthracene 1.821} 1.136 79.86 80.0 .2
Carbazole 1.612 .925 73.44 80.0 8.2
Dl-n—butKIpﬁfhalate 2.031| 1.136 71.63 80.0 10.5
Fluoranthene = 1.770( .972| 70.30 80.0 12.1%
Benzidine 1.111 .615| 283.70 320.0 11.3
Pyrene 2.779) 1.520 70.02 80.0 12.5
Butylbgnz{lpﬁtﬁaIéfé 1.024 .617 72.24 80.0 9.7
3,3’-Dichlorobenzidine .698 .476 79.95 80.0 .1
Benzo(a)anthracene 1.861| 1.148 78.96 80.0 1.3
bis(2-Ethylhexyl)phthalate | 1.376 .822 76.45 80.0 4.4
Chrysene 1.817) 1.134 79.85 80.0 .2
Dl-n-ogtylgﬁfhalate * 3,198| 2.097 83.38 80.0 -4.2=*
7,12~-Dimethylbenz[aJanthrace| 1.297 .882 87.11 80.0 -8.9
Benzoébgfluoranthene 2.664| 1.754 84.28 80.0 -5.3
Benzo(k) fluoranthene 2.502| 1.558 79.71 80.0 -4
(1) Cannot be separated from Diphenylamine

FORM VII SV-1 1/87 Rev.



7C cont
SEMIVOLATILE CONTINUING CALIBRATION CHECK

e ey v
pe R

Lab Name: LANCASTER LABS Contract: .
-l
Lab Code: LANCAS Case No.: . SAS No.: . SDG No.: . {7
Instrument ID: HP03189 Calibration Date: 06/28/95 Time: 13:03 P
. (]
Lab File ID: >V6303 Init. calib. Date(s): 06/27/95 06/28/95 3
Min RRF50 for SPCC(#) = 0.050 Max %Drift for CCC(*) = 20.04
L}
ACTUAL TRUN K] .
COMPQUND RRF RRF80 CONC CONC DRIFT {
Benzo (a) pyrene * 2.286| 1.529| 85.57 80.0 -7.0% -
Ipdenoél, , 3-cd) pyrene 1.687| 1.088 82.51 80.0 -3.1 .
Dibenz(a,h)anthracene 1.669| 1.074 82.38 80.0 -3.0
Benzo(g,h,l1)perylene 1.597| 1.022 81.89 80.0 -2.4
=== == == -
2-Fluorophenol 1.822( 1.151 80.89 80.0 -1.1 .-
Phenol-d5 2.139| 1.296 77.58 80.0 3.0 ‘
Phenol-deé6 2.139| 1.296 77.58 80.0 3.0
Nitrobenzene-d5S .634 .421 84.95 80.0 -6.2 -
2-Fluorobiphenyl 2.200{( 1.367 79.51 80.0 .6
2,4,6-Tribromophencl .523 .341 83.36 80.0 -4.2
Terphenyl-dl4 1.748 .973 71.24 80.0 11.0 s
-

(1) Cannot be separated from Diphenylamine

FORM VII SV-2

8enzidine {evel in the 50 standard is 200 ng/ul.

-
1/87 Rev.



(l} Lancaster Laboratories cuntity Control. Smary
v Where qualty is a science. . Surrogate Recovery
- A Pesticides

-
Matrix: WATER
- = =
| LL! | Sample | s1 | s2 | s3 | s4 | OTHER |
| sample No. |  Code | (DCB) J(TCX) |(OXY) [(DCAA) | - |
- sss=szasssss |s=c=ssezscs I | |z==== ==| | |
|BLKS/9 |BLKS/9 | 8 | 57+ | I | |
|Lcsés9 |Leses9 J100 | N | | |
|LCSD6/9 |LCSDé/9 | 55| 77 | | | |
- {BLK&/12 |BLK6/12 | 8 | 9% | | | . o
| 2326074 | wPMW2 | 60 | 74 | | | <=
I | I | ! | I |
| | 1 | | | |
- I ! | ] | | | |
I | | | | | I |
| | R
hg | | | | | | | |
| | | | | | | |
| I | I | | | |
- | | | | | | | |
I | | | | I | I
| | | | | I | |
I I | | | | | |
- ! I I | | | | |
| I | | | | | |
o
- | | | | [ | | |
| | | I | | | |
I | | | [ | | |
- I | I | | | | |
| | | | | | l |
| | | | | | | I
[ | | l | | | [
- | | | | | | l |
oC REC Limits
- Low High
S1 (DCB) Decachlorobiphenyl 60 120
S2 (TCX) Tetrachlorometaxylene 60 120
- $3 (OXY) Oxychlordane
S& (DCAA) 2,4-Dichlorophenylacetic Acid
S§S OTHER
- * = Surrogate Recovery is outside specifications.
# = No established limits
D = Surrogates diluted out 1 = Interferences present
- Comments:
-

wm Lancaster Laboraiories, Inc. » 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 e 717-656-2301 Fax: 717-656-2681



euality Control Sumary

(l} Lancaster Laboratories

--- = Analysis not requested
ND = None detected

J = Estimated value below LOQ
L0Q = Limit of Quantitation

| * = Outside Specifications

Where quality is a science. Method Blank
Pesticides
Matrix..: WATER
zsz=zsszzzzzszsx 2=z |===
|sample Information || Btank Contamination Information
............ === ===z | |2===s
| R ] Sample I} } } Analysis | Blank 1 | |
| Sample No. | Code || CAS Number| Compound | Date | (Result ° | Units | LOQ |
ss==s===ss==s ==== ===z |
|BLKS/9 |BLK&/S {| 319-84-6 | alpha-BHC | 06714795 | ND | ugst | 0.01 |
|Lcsés9 |LCses9 {] 319-85-7 | beta-BHC | 06714795 | ND | wgst | 0.01 |
|Lesné/9 jLcspé/9 |} 319-86-8 | delta-BHC | 06714795 | ND } ugst | 0.0% )
| | || 58-89-9 | gamma-BKC (Lindane) | 06714795 | W |ut | 0.01
| | {| 76-44-8 | Heptachlor | 06714795 | N* | ugst | 0.01 ]
| I || 309-00-2 | Aldrin | 06/14/95 | ND | wort | 0.01 |
| | [[ 1024-57-3 | Heptaohlor epoxide | 06714795 | ND | west | 0.0% ]
| | || 959-98-8 | Endosulfen 1 | 06744795 | ND | ugst | 0.01 |
| | |] 60-57-1 | Dieldrin | 06714795 | ND | wgst | 0.01 |
| [ || 72-55-9 | 4,47-DDE | 06714795 | ND | g/t | 0.01 |
[ | || 72-20-8 | Endrin | 06714795 | ND | vest | 0.01 §
I I || 33213-65-9| Endosulfan If | 06714795 | ND | wgst | 0.01 )
| | || 72-54-8 | 4,4-DDD | 06714795 | ND | ug/t ] 0.01 |
I | |} 1031-07-8 | Endosulfan sulfate | 06714795 | ND | ug/t | 0.03 |
| ! || 50-29-3 | 4,4-DDT | 06714795 | ND | vgst | 0.01 |
| | || 72-43-5 | Methoxychlor | 06/14/95 | ND | wo/t | 0.05 |
| 1 (| 53494-70-5| Endrin ketone | 06714795 | ND | wgzt | 0.1 |
| [ || 5103-71-9 | alpha-Chlordane | 06714795 | ND | ugst | 0.01 |
! | ]| 5103-74-2 | gamma-Chlordane | 06/14/95 | ND | ugst | 0.01 |
| I |] 8001-35-2 | Toxaphene | 06714795 | KD | wg/t | 4|
| | || 12674-11-2] PCB-1016 | 06714/95 | ND [ wgst | 1]
| | {] 11104-28-2| pc8-1221 | 06/14/95 | ND | ugrt | 1]
[ [ || 11141-16-5] PCB-1232 | 06714795 | ND | us/t | 1]
| | || 53469-21-9] PCB-1242 | 06/14/95 | ND | ug/t | 1
| | || 12672-29-6] PCB-1248 | 06714795 | ND | uest | 1|
| | || 11097-69-1| PCB-1254 | 06714795 | ND | west | 1]
| | I} 11096-82-5| PCB-1260 | 06714795 | ND [ vost | 1]
[ | [| 7421-39-4 | Endrin atdehyde | 06714795 | ND | st | 0.1
| ! || 12789-03-6] Technical Chlordane ] 06714795 | ND ] ugst ] 0.3 ]
| | H I | | I | |
| I I I ! I | | |
| T ) I [ [ i { [
COMMENTS: Abbreviation Key |

|

I

[

!

I

I

Lancaster Laboratories, Inc. ¢ 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 o 717-656-2301 Fax: 717-656-2681
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| ancaster Laboratories

Quality Control Summary

Where quality is a science.

Matrix Spike/Metrix Spike Duplicate
Pesticides

Unspiked Sample #....:2331041BKGD

Spiked Sample #...... 2233104 1Ms

Spiked Dup Sample #..:2331041MSD Matrix: water

} This MS/MSD I | spike | sample | Ms | wsD | Ms | msD | oc | | ec

| opplies to the || | Added | Conc | Conc | Cone | X | X | Limits | RPD [Limits

| following samples || Compound [ (ug/ly | Cug/ly | (Cug/ly | (us/ly | REC | REC | REC | | rPD

|1322BLKS/22 || alpha-BuC | o0.200 ] W | 0.207 ] 0.19 103 | 97 |80 -32 | & ]| 30

|2331034 || beta-BHC | o0.200| s | 0.206 | ©0.200 | 102 | 100 (74-120{ 2 | 30

|2331035 || delta-BHC | 0.200 | W | 0.166 | 0.173 | 832 86 |76 -126 | 4 | 30

|2331038 ] sanma-BAC (Lindane) | o0.200 | o | 0.201 | ©0.195 | 101 | %8 &6 -120 | 3 | 3p

|2331039 || Heptachlor | 0.200] W | ©0.19%0 ] 0.18 | 95 | 93 |0 -120) 2 | 30

|2331040 || Atldrin | o0.200 | N | 0.2 | o0.141 | 71 | 70 |s8-120| 1 | 30

|2331041BK 6D || Heptachlor epoxide | o0.200 | N | 0.19% | 0.186 | §7 | 93 &4 -120 & | 30

| 233104148 1] Endosulfan 1 | 0.200 | ND | 0.199 | 0.193 ] 100 | 97 |66 -120] 3 | 30

[2331041MSD (| Dieldrin | o200} W | 0.263 ] 0.195 )02 | 98 |83 -120} & | 30
|| 4,4*-DDE { 0.200 | W | 0.206 | ©0.201 | 103 | 101 |74-120] 2 | 30

] || Endrin | 0.200 | NDO | 0.239 | 0.240 | 119 | 120 |76 -120 o0 | 30

| 1| Endosulfan 11 | 0.200 | ND | 0.212 | 0.212 | 106 | 106 |67 -120 | O | 30

| (| 4,4*-000 { 0.200 | wo | 0,227 | 0.228 ) 1% 1% 75 -6 | 0 | 30

| || Endosulfen sulfate | o0.200 | N | o0.213 | 0.210 | 106 | 105 |74 -120| 1 | 30

| || 4,47-DDT | ©0.200 | M | 0.206 | 0.204 ] 102 |02 |71 -120] O | 30

| || Methoxychlor | 0.200 ] N | 0.216 | 0.231 ] 108 | 116 [63-120 7 | 30

| || Endrin sldehyde | o0.200 | o | 0.209 | ©0.208 ] 104 | 06 6B -120] O | 30

| || xepone | 10.090 | N | 2.937 | 3.053| 29 | 30 |2-120| & | 30

| I I I I I I I I I I

I H | I | | I I | I I

I [ I | I | I | | | I

| I I | ! I I [ | [ I

| I I ! I [ I I | ! |

! i I | | | I I I I I

I [ | | | | | | I | |

I I | A | I I [ I I I

| I I I I [ I | I I |

I i I I I I I | ! I [

I [ ! | | | | ! I | |

I ] I | I I I | I | |

I I I | I I I I I I I

| i | | | I I I I I I

I EZREESTIR==ES == EREEZSESEEZEIDCSSERS=ITTSTES EISESTT=STT=ZTSSTE=SE =xz=3x == =

ABBREVIATION KEY | COMMENTS :

MS = Matrix Spike

MSD = Matrix Spike Duplicate

ND = None Detected

RPD = Relative Percent Difference

~-~ = Anelysis not requested
# = No established limits
* = Outside specifications

D = Detection Limit

Lancaster Laboratories, Inc. « 2425 New Holland Pike, PO Bex 12425, Lancasier, PA 17605-2425 o 717-656-2301 Fax: 717-656-2681
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Quality Control Summary

4') Lancaster Laboratories

Where quality s a science.

* Lab Control Spike/Lab Control Spike Duplicate

Pesticides -
-
Unspiked Sample #....:BLK6/9 .
Spiked Sample #......:LLS6/9 4
spiked Dup Sample #..:LCSD&/9 Matrix:  MATER §_
|s= ----- =ZEZsEESEITSITTTTSTTITISIT=I=Szesss
| This LCS/LCSD I | Spike | BGD | tes | Leso Jtes jeso | Q¢ | | ac }‘
| epplies to the || | Added | Conc | Conc | Conc X | % ] Linits | RPD  |Limits;
| following samples || Compound ] Cus/l) | Cup/ld) | Cug/ly | (ug/l) | REC | REC | REC | | ®PD .-
l == ====|| REX SRR ESEITRITTESISZ=
{BLKS/9 || alpha-BHE | ©0.205! Wb | 0.169 | 0.183 | 82 | 8 [80-132| 8 | 30 !;
[LEsé/9 [{ ganma-gHC | 0.22| N | 0.9 | 0.175] 8 | 87 Jss6-120) 3 | 30
|LEsps/9 || beta-BiE | 052 W | 0479 0.190 | 93 J 99 |74 -120| - 6 | 30,
|BLK6/12 || Heptachlor | 0.182 | w | 0.153| 0.158 | 8427 &7 |60-120 | 3 | 30|
|2326074 || delta-she | 0.8 | N | 0.166| O0.178 ] 8 | 96 [76-126 | 7 | 30 *-
| [[ Atdrin [ "0.192 | NO | 0.154 | 0.159 | 80 | & |58 -120 | 3] 30,
|1 Heptachlor epoxide | 0.196 | ND | 0.169 ] 0.164 | 85 | B4 |&h -120 | 3] 30 |gm
|| Endosulfan i | ©0.200] N | 0.190 | 0.195| 95 | 98 |66-120| 3 | 30|
|| 4,47-DDE | ©0.211] W | 0.180| 0.185| 8 | 88 |74 -120| 3 | 30 °
|| pieldrin | 0.202 W | ©0.176| 0.181 | 8 | 90 [83-120| 3 | 30
|| Endrin | 0.22] w | 0.219] 0.228] 9 | 98 |76-120 ] 4 | 30 jus
|| 4,47-DDD ] ©0.233] % | 0.19%9 | ©0.200 | 8 | 8 |75-126]| 1 | 30|
|! Endosulfan 11 | 0.199 | WD | 0.18 | 0.192| 92 | 96 |67-120| 4 | 30
|| &,4°-DDT | 0201 ] W | 052 0.191 ] 9 | ¢ |r1-120] 1 | 30
|| Endrin aldehyce | 0.224 | N> | 0.185 | ©0.200 ] &3 | 89 |68 -120 | 8 | 30 pm
|| Endosulfan sulfate | 0.215 } N ] 0.196 ] 0,209 | 90 | 97 |74 -120 | 7 | 301
|| Methoxychlor | ©0.242] W | 0.203| 0.219| 8 | 90 |3-120| 8 | 30
I | | [ | 0 | [
[ | | I | ! | | | ! ™~
I | I I I l | | | | !
I A A R S S S B
[l | l | | N . | T
H | | I I ] I ! ] | '
I I ] I | | | | | |
[ | | | | | | ] | | -
I | | I i | | | | | |
t | | | | ! | I I | )
I | | | ] | | | | |
I | | I | | | ! | | -
I | | | | [ | [ [ | |
X | | | I I ! ! l |
l==!==t==============: .................. TTTTED
| ABBREVIATION KEY | -
JLCS = Lab Control Spike LCSD = Lab Control Spike Duplicate|
|ND = None Detected --- = Anzlysis not requested |
|RPD = Relative Percent Difference |
|# = Ho established limits * = Qutside Specifications | -
l’.H-"==‘=========================== —————— TEZSSIITITT --il -
COMMENTS:
-
-
-

Lancaster Laboratories, Inc. » 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 o 717-656-2301 Fax: 717-656-2681
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Qmﬂt;%ﬁ# Where quality is a science.

1nitial Calibration .Summary for Calibration file C:\CP\DATAL\1C11165.CAL
Last Update 06-146-1995 11:05:48

]

AVERAGE
CQMPOUND FROM_RT MID POINT  TO_RT RESPQNSE FACTOR _%RSD
m TCX 11.24 11.29 11.34 2913523 7.86%
aipha-BHC 14.81 14.86 14.91 5611629 11.44%
camma-gHC 16.88 16.93 16.98 4706381 4.33%
- neta-EHC 17.21 17.26 17.31 1960863 8.80%
“eptachlor 18.76 18.81 18.86 3744529 3.43%
delta-BHC 19.12 19.17 19.22 4897620 1.65%
Aidrin 20.50 20.55 20.60 3787456 4.35%
- Cept.epox exo 23.32 23.39 23.46 3346413 s 4.08%
g. Chlordane 24.19 24.26 24.33 2369553 5.68%
z. Chlordane 25.02 25.09 25.16 3223094 5.53%
m Cndosuifan I 25.13 25.20 25.27 2957528 5.32%
4.4"-0DDE 26.29 26.36 26.43 3215387 4.74%
bisldarin 26.48 26.75 26.82 2979424 2.16%
zrdrin 28.48 28.55 28.62 23501405 7.84%
- :a7-000 29.03 29.10 29.17 2272551 6.00%
‘Zngosulfan I1 29.35 29.42 29.49 2416656 3.1¢6%
4,47 -007 30.43 30.70 30.77 2195278 25.05%
m Srndrin aldehyde 31.05 21.12 21.19 1510423 3.23%
Zndo. sulfate 31.81 31.88 21.95 1696658 2.57%
rethoxychlor 36 .53 36.61 36.69 657429 33.82%
- Endrin Ketone 37.31 37.38 37.45 1483419 2.62%
UCE 52.14 52.21 52.28 694011 12.57%
. 7.4 . Z . .
& 4_5°-0DT Breandown=__" % Endrin Breakdown= % Total Breeak OQBF____‘% Data File
_ ?éﬂ/v' WICE -
snalyst: ' — Date: . '

w -irCMpertect Yersion Lanc
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ILLancaster ILaboratories
Where quality is a science.

In&tial Calibration Report — Single Componemnt

Run Number: JCl11165

Cal file = C:\CP\DATAI1\1C11165.CAL Version number = 11

Cal file date = 06-15-1995 08:55:40

External standard calibration.

Default injection volume = 1 Area reject = 1500
Reference peak area reject = 1500 Sample units = ug/m!l

I TCX Min RT= 11.24 Ret Time= 11.29 Max RT= 11.34 Window= .05

No reference peak for this compound.
No internal standard for this compound.

(14

High Alarm amount = .1 Low Alarm amount = 0O

Component constant = O

Quantitation will be by peak height.

LEVEL AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00200 6474 32372.0E+02 1C11165.03A 06-15-1995 08:45
2 0.00800 24294 30367.7E+02 1C11165.04A 05~15-1995 08:46
3 0.01600 46155 28846.9E+02 1C11165.05A 06-15-1995 08:36
4 0.04000 109220 27305.1E+02 1C11165.06A 06~15-1995 08:46
s 0.08000 214275 26784.4E+02 Manual 06~15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= .9856729 Ave error=6.1071%

Height = 00.e00 +29.135e05¢X"1 .

Average CF (EPA method 8000) = 2913522.75 with %RSD = 7.856% . -

.



Lancaster ILaboratories
Where quality is a science.

fh
{1 _

Initial Calibration Report — Single Component
-

Run Number: 1C11165

Cal file = C:\CP\DATA1\1C11165.CAL Version number = 11
W3] file date = 06-15-1995 08:55:40

External standard calibration.

Default injection volume = 1 Area reject = 1500
mieference peak area reject = 13500 Sample units = ug/ml

2 alpha-BHC Min RT= 14.81 Ret Time= 14.86 Max RT= 14.%1 Window= .05
-

No reference peak for this compound.
No internal stendard for this compound.

mxiigch Alarm amount = .1 Low Alarm amount = 0
Component constant = 0
Quantitation will be by peak height.
..LEVEL AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00100 6723 67227.1E+02 1C11165.03A 06-15-1995 08:45
2 0.00400 22213 55833.5E+02 1C11165.04A 06-15-1995 08:46
- 3 0.00800 43389 54236.9E+02 1C11165.054 06-15-1995 08:46
4 0.02000 103789 51894.3E+02 1C11165.06A 06-15-1995 08:46

0.04000 206759 51689.7E+02 Manual 06-15-1995 08:55

Fit type = Average CF with equal weighting
Coef of determination= .9854131 Ave error=7.5483%
Height = 00.e00 +56.116e05*X"1 '
W :verage CF (EPA method 8000) = 5611628.5 with %RSD = 11.436%
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Initial Calibration Report — Single Component

Run Number: 1C11183

cal file = C:\CP\DATAI\1C11165.CAL Version number = 11

"al file date = 06-15-1995 08:55:30

xternal standard calibration.

default injection volume = 1 Area reject = 1500
leference peak area reject = 1500 Sample units = ug/ml

3 gamma-BHC Min RT= 16.88 Ret Time= 16.93 Max RT= 16.98 Window= .03

io reference peak for this compound.
vo internal standard for this compound.

iigh Alarm amount = .1 Low Alarm amount = O

omponent constant = 0

Jcantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00100 4989 49892,2F+02 1C11165.03A 06-15-1995 08:45
2 0.00400 19246 48116.0E+02 1C11165.04A 06-15-1995 08:46
3 »  0.00800 37537 46920.9E+02 1C11165.05A 06-15-1995 08:46
4 0.02000 91366 45683.1E+02 1C11165.06A 06-13-1995 08:46
5 0.04000 178827 44706.8E+02 Manual 06-15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= .9951826 Ave error=3. 2910”

Height = 00.e00 +47.064e05%X"1

Average CF (EPA method 8000) = 47066381.0 with %RSD = 4.327%
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Lancaster ILaboratories

W%“%@r Bhere guality is a science.
Iriitial Calibration Report — Single Component

Run Number: 1C111635

Cal file = C:\CP\DATAI\1C11165.CAL Version number = 11

Jal file date = 06-15-1995 08§:55:40

External standard calibration.

Default injection volume = 1 Area reject = 1500
Reference peak area reject = 1500 Sample units = ug/ml

4 beta-BHC Min RT= 17.21 Ret Time= 17.26 Max RT= 17.31 Window= .05

1]

No reference peak for this compound.
No internal standard for this compound.

High Alarm amount = .1 Low Alarm amount = 0

Component constant = O

Quantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00100 2232 22322.8E+02 1C11165.03A 06-15-1995 C8:45
2 0.00400 7954 19885.3E+02 1C11165.04A 06-15-1995 08:46
3 0.00800 15645 19555.6E+02 1C11165.05A 06-15-1995 08:46
4 0.02000 36841 18420.7E+02 1C11165.06A 06-15-1995 08:46
5 0.04000 71435 17858.8E+02 Manual 06-15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= .9827707 Ave error=6.0137%

Height = 00.e00 +19.609e05*X"1 '

Average CF (EFA method 8000) = 1960863.375 with %RSD = 8.803%
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ﬂ# Where quality is a science.

i

[ri:.t:i.am]. Calibration Report — Single Component
Run Number: 1C11165

‘al file = C:\CP\DATA1\1C11165.CAL Version number = 11
‘al file date = 06-15-1995 08:55:40
xternal standard calibration.

efault injection volume = 1| Area reject = 1500
eference peak area reject = 1500 Sample units = ug/ml
5 Heptachlor Min RT= 18.76 Ret Time= 18.81 Max RT= 18.86 Window= .05

‘o reference peak for this compound.

‘o internal standard for this compound.

‘igh Alarm amount = .1 Low Alarm amount = 0
omponent constant = 0

uantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00100 3864 38637.2E+02 1C11165.03A 06-15-1995 08:45
2 0.00400 15372 38430.9E+02 1C11165.04A 06~15-1995 08:46
3 0.00800 30047 37558.4E+02 1C11165.05A (06-15-1995 08:46
4 0.02000 72532 36266.2E+02 1C11165.06A 06-15-1995 08:46
5 0.04000 144135 36033.8E+02 Manual 06-15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= .997115 Ave error=2.7731%

Height = 00.e00 +37.443e05%X"1

Average CF (EPA method 8000) = 3744529.25 with %RSD = 3.428%

i



Lancaster ILaboratories
Phere quality is a science.

L
Tnitial Calibration Report — Single Component

Run Number: 1C11165

w "a] file = C:\CP\DATA1\1C11165.CAL Version number = 11

‘al file date = 06-15-1955 08:35:40

xternal standard caiibration.

sefault injection volume = 1 Area reject = 1500
leference peak area reject = 1500 Sample units = ug/ml

W ¢ delta-BHC Min RT= 19.12 Ret Time= 19.17 Max RT= 19.22 Window= .05

i0 reference peak for this compound.
as O internal standard for this compound.

iigh Alarm amount = .1 Low Alarm amount = 0
omponent constant = O
luentitation will be by peak haight.
™ |EVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00100 4971 49707.6E+02 1C11165.034 06-13-1995 08:45
- 2 0.00400 19958 45895.2E+02 1C11165.04A 06-15-1995 08:46
3 0.00800 35174 48968.0E+02 1C11165.05A 06-15-1995 03:46
4 0.02000 96375 48187.5E+02 1C11163.06A 06-15-1995 08:46
- 5 0.04000 192491 48122.7E+02 Manual 06-15-1985 08:55

Fit type = Average CF with equal weighting
Coef of determination= .9993891 Ave error=1.3480%
s Height = 00.e00 +48.976e05%X"1 '
Average CF (EPA method 8000) = 4897620.5 with %RSD = 1.687%



ILancaster ILaboratories
Phere quality is a science.

Initial Calibration Report — Single Component

Run Number: 1C11165

Cal file = C:\CP\DATAI\1C11165.CAL Version number = 11

lal file date = 06-15-1995 08:55:40

Ixternal standard calibration.

Default injection volume = 1 Area reject = 1500
~eference peak area reject = 1300 Sample units = ug/ml

7 Aldrin Min RT= 20.5 Ret Time= 20.55 Max RT= 20.6 Window= .05

~No reference peak for this compound.
No internal standard for this compound.

digh Alarm amount = .1 Low Alarm amount = 0

Jomponent constant = 0 '

Quantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT /Amt Source Date Updated
1 0.00100 3902 39015.2E+02 1C11165.03A 06-15-1995 08:45
2 0.00400 15756 39390.7E+02 1C11165.04A 06-15-1995 08:46
3 + 0.00800 30950 38687.1E+02 1C11165.05A 06-15-1995 08:46
4 0.02000 73533 36766.7E+02 1C11165.06A 06-15-1995 08:46
5 0.04000 142053 35513.2E+02 Manual 06-15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= .9924871 Ave error=3.7071%

Height = 00.e00 +37.875e05%X"1 '

Average CF (EPA method 8000) = 3787456.0 with %RSD = 4.391%

[ o
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Initial Calibration Report — Single Component
Run Number: 1C11163

ctal file = C:\CP\DATA1\1C11165.CAL Version number = 11

‘al file date = 06-15-1995 08:55:40

:xternal standard calibration.

efault injection volume = 1 Area reject = 1500
‘eference peak area reject = 1500 Sample units = ug/ml

3 Hept.epox exo Min RT= 23.32 Ret Time= 23.39 Max RT= 23.46 Window= .07
vo reference peak for this compound.
‘o internal standard for this compound.

iigh Alarm amount = .23 Low Alarm amount = 0

‘omponient constant = O

antitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00100 3537 35366.4E+02 1C11165.03A 06-15-1995 08:45
2 0.00400 13621 34052.7E+02 1C11165.04A (06-15-1995 08:46
3 0.00800 26877 33596.8E+02 1C11165.05A 06-15-1995 08:46
4 0.02000 ©€4620 32310.1E+02 1C11165.06A 06-15-1995 08:46
5 0.04000 127979 31994.6E+02 Manual 06-15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= .9961092 Ave error=3.1333%

Height = 00.e00 +33.464e05*X"1 '

Average CF (EPA method 8000) = 3346413.0 with %RSD = 4.085%
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_ I1E§’t ial Calibration Report — Single Component

Run Number: 1C111635

Zal file = C:\CP\DATA1\1C11165.CAL Version number = 13

cal file date = 06-15-1995 12:07:40

Zxternal standard calibration.

Default injection volume = 1 Area reject = 1500
ieference peak area reject = 1300 Sample units = ug/ml

3 g. Chlordane Min RT= 24.19 Ret Time= 24.26 Max RT= 24.33 Window= .07

No reference peak for this compound.

No internal standard for this compound.

digh Alarm amount = .1 Low Alarm amount = 0
Jomponent constant = 0

Juantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT /Amt Source Date Updated
1 0.00100 3661 36610.0E+02 Manual 06-15-1995 12:07
2 0.00400 13711 34276.8E+02 1C11165.04A 06-15-19595 08:46
3 0.00800 27116 33895.5E+02 1C11165.05A 06-15-1995 08:46
4 0.02000 63738 31868.9E+02 1C11165.06A 06-15-1995 08:46
5 0.04000 127306 31826.5E+02 Manual 06-15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= .9931358 Ave error=4.3701%

Height = 00.e00 +33.696e05%X"1

Average CF (EPA method 8000) = 33695?2553'7;ifh %RSD = 5.88%

\nalyst: é, TR/ Date: C'Z’ >/€>
Reviewed & Approved byv: 44 lf/ Date: C:/ZAC?/;V
“hromperfect Version Lanc Repoft/édr /86-15-1995 12:07:53
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Lancaster IL.aboratories
Rhere quality is a science.

- e
Fnitial Calibration Report — Single Component

Run Number: 1C111635

cal file = C:\CP\DATAI\1C11165.CAL Version number = 12
cal file date = 06-15-1995 10:41:31
@ :-yternal standard calibration.

Jefault injection volume = 1 Area reject = 13500
leference peak area reject = 1500 Sample units = ug/ml
-
10 a. Chlordane Min RT= 25.02 Ret Time= 25.09 Max RT= 25.16 Window= .07
™ ‘o reference peak for this compound. .
vo internal standard for this compound.
iigh Alarm amount = .1 Low Alarm amount = 0
ms _“omponent constant = 0
mantitation will be bv peak height.
LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
- 0.00100  3477. 34770.0E+02 Manual 06-15-1995 10:41
2 0.00400 13287 33216.7E+02 1C11165.04A 06-15-1995 08:46 . - = '
3 0.00800 25471 31838.7E+02 1C11165.05A 06-15-1995 08:46
- 0.02000 62027 31013.3E+02 1C11165.06A 06-15-1995 08:46
3 0.04000 121263 30315.8E+02 Manual 06~15-1995 08:55

w 1t type = Average CF with equal weighting
Coef of determination= .9929551 Ave error=4.3490%
Height = 00.e00 +32.231e05%X"1
Average CF (EPA method S8000) = 3223093.5 with %RSD = 5.533%



Lancastexr IL.aboratories

Where quality is 8 science.

Single Component

al Calibration Report —

Run Number:

cal file = C:\CP\DATA1\1C11165.CAL Version number = 12

tal file date = 06-15-1995 10:41:31

Zxternal standard calibration.

default injection volume = 1 Area reject = 1500
Reference peak area reject = 1500 Sample units = uvg/ml

11 Endosulfan I Min RT= 25.13 Ret Time= 25.2 Max RT= 25.27 Window=

No reference peak for this compound.
Vo internal standard for this compound.

Jigh Alarm amount = .1 Low Alarm amount = 0
~omponent constant = O
Quantitation will be by peak height.
~LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00100 3189 31890.0E+02 Manual 06-15-1993 10:41
2 0.00400 12082 30205.9E+02 1C11165.04A 06-15-1995 08:46
3 0.00800 23611 29513.SE+02 1C11165.05A 06-13-1995 08:46
4 0.02000 56296 28147.9E+02 1C11165.06A 06-15-1995 08:46
5 0.04000 112475 28118.8E+02 Manual 06-15-1995 08:35
Fit type = Average CF with equal weighting
Coel of determination= .9946629 Ave error=3.9610%
Height = 00.e00 +29.575e05%X"1 '
Average CF (EPA method 8000) = 2957528.25 with %RSD = 5.324%

1C11165
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Lancaster Laboratories
Where gquality is a science.

tial Calibration Report — Single Component

Run Number: 1C111635

Cal file = C:\CP\DATA1\1C11165.CAL Version number = 11

Cal file date = 06-15-1995 08:55:40

External standard calibration.

Default injection volume = 1 Area reject = 1500
Reference peak area reject = 1500 Sample units = ug/ml

12 4,4°-DDE Min RT= 26.29 Ret Time= 26.36 Max RT= 26.43 Window= .07

"

No reference peak for this compound.
No internal standard for this compound.
High Alarm amount = .1 Low Alarm amount = 0

Component constant = O

Quantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00200 6941 34705.2E+02 1C11165.03A 06-15-1995 08:45
2 0.00800 25542 31927.1E+02 1C11165.04A 06-15~-1995 08:46
3 0.01600 51261 32037.SE+02 1C11165.05A 06-15-1995 08:46
4 0.04000 122701 30675.3E+02 1C11165.06A 06-15-1995 08:46
5 0.08000 251390 31423.8E+02 Manual 06-15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= ,9982497 Ave error=3.1134%

Height = 00.e00 +32.134e05%X"1 i

Average CF (EPA method 8000) = 3215387.25 with %GRSD = 4.74%
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W™ Where quality is a sclence. -
Iﬁltial Calibration Report — Single Component [
Run Number: 1C11163 -
cal file = C:\CP\DATAI\1C11165.CAL Version number = 11 [-
Tal file date = 06-15-1995 08:55:40 -
“xternal standard calibration. .
Jefault injection volume = 1 Area reject = 1500 , ;
Reference peak area reject = 1500 Sample units = ug/mil o
7
13 Dieldrin Min RT= 26.68 Ret Time= 26.75 Max RT= 26.82 Window= .07 :
- -
vo reference peak for this compound. ; R
Yo internal standard for this compound. . ;
Jigh Alarm amount = .2 Low Alarm amount = 0 -
“omponent constant = O
Juantitation will be by peak height. {
LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated ;
______________ o oo -
1 0.00200 6069 30344.1E+02 1C11165.03A 06-15-1995 08:45
2 0.00800 23950 29937.4E+02 1C11165.04A 06-15-1995 08:46
3 0.01600 48582 30363.6E+02 1C11165.05A 06-15-1995 08:46 -
4 0.04000 1315342 28835.6E+02 1C11165.06A 06-15-1995 08:46
3 0.08000 235924 29490.5E+02 Manual 06-15-1995 08:55
Fit type = Average CF with equal weighting -
Coef of determination= .9993864 Ave errcr=1.7040%
Height = 00.e00 +29.794e05*X"1 '
Average CF (EPA method 8000) = 2976423.5 with %RSD = 2.161% -
-
-
-
-
-
-
-
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Tnitial Calibration Report — Single Component

- ' ' Run Number: 1C11165
Cal file = C:\CP\DATAI\1C11165.CAL Version number = 11

m Cal file date = 06-15-1995 08:55:40

xternal standard calibration.

Default injection volume = 1 Area reject = 1500

Reference peak area reject = 1500 Sample units = ug/ml

14 Endrin Min RT= 28.48 Ret Time= 28.55 Max RT= 28.62 Window= .07

No reference peak for this compound.
No internal standard for this compound.

High Alarm amount = .2 Low Alarm amount = 0
-
Compcnent constant = O
Juantitation will be by peak height.
LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
Bl e e . —————
1 0.00200 5212 26059,1E+02 1C11165.03A 06-15-1995 08:45
2 0.00800 18502 23127.7E+02 1C11165.04A 06-13-1995 08:46
- S 0.01600 35788 22367.7E+02 1C11165.05A 06-15-1995 08:46
4 0.04000 88153 22038.2E+02 1Cl11165.06A 06-15-1995 08:46
5 0.08000 171820 21477.35E+02 Manual 06-15-1995 08:55

M rit type = Average CF with equal weighting
Coef of determination= .9909449 Ave error=5.3298%
Height = 00.e00 +23.014e05xX"1
m Average CF (EPA method 8000) = 2301404.5 with %RSD = 7.838%

—_———— e -
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4§;F’ Where quality is a science.

. ‘f :
I[x1?i‘t ial Calibration Report — Single Component

Run Number: 1C11163

Cal file = C:\CP\DATAI\1C11165.CAL Version number = 11

Zal file date = 06-15-1995 08:55:40

Zxternal standard calibration.

Sefault injection volume = 1 Area reject = 1500
Reference peak area reject = 1500 Sample units = ug/ml

15 4.4°-DDD Min RT= 29.03 Ret Time= 29.1 Max RT= 29.17 Window= .07

No reference peak for this compound.

~o internal standard for this compound.

digh Alarm amount = .2 Low Alarm amount = 0
Jomponent constant = O

Zuantitation will be by peak height.

LEVEL  AMOUNT HEIGHTHE IGHT/Amt Source Date Updated

1 0.00200 5016 25079.9E+02 1C11165.03A 06-15-19S85 08:45
2 0.00800 17849 22311.1E+02 1C11165.04A 06-15-1995 CS:36
3 0.01600 35776 22359.8E+02 1C11165.05A 06-~15-1995 08:46
4 0.04000 86084 21520.9E+02 1C11165.06A 06-15-1955 08:46
) 0.08000 178846 22355.8SE+02 Manual 06-15-1995 08:35

Fit type = Average CF with equal weighting

Coef of determination= .9983746 Ave error=4.0263%

Height = 00.e00 +22.726e05*X"1 ’

Average CF (EPA method 8000) = 22725530.73% with %RSD = 6.0%



Initial Calibration Report — Single Component

Run Number: 1Ci111

|lJl

Cal file = C:\CP\DATA1\1C11165.CAL Version number = 11

Cal file date = 06-15-1995 08:55:40

External standard calibration.

Default injection volume = 1| Area reject = 1500
Reference peak area reject = 13500 Sample units = ug/nl

16 Endosulfan II Min RT= 29.35 Ret Time= 29.42 Max RT= 29.49 Window= .07
No reference peak for this compound. )
No internal standard for this compound.

High Alarm amcunt = .2 Low Alarm amount = 0

Component constant = 0

Quantitaticn will be by peak height.

LEVEL  AMOUNT HE IGHTEE IGHT /Amt Source Date Updated
1 0.00200 S009 23047.1E+02 1C11165.03A 06-15-1995 03:45
2 0.00800 18332 23164.5E+02 1C11165.04A 06-15-1993 08:46
3 0.01600 39737 24835.4E+02 1C11165.05A 06-15-1995 08:46
4 0.04000 96468 24117.0E+02 1C11165.06A 06-15-1993 08:46
5 0.08000 190550 23818.7E+02 Manual 06-15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= .9995225 Ave error=2.4679%

Height = 00.e00 +24.197e05%X"1 '

Average CF (EPA method 8000) = 24196S53.5 with %RSD = 3.165%
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Hive Lancaster Taboratories

lﬁﬁﬁ:f Where qualitv is a science.
Initial Calibration Repcrt — Single Component
Run Number:

cal file = C:\CP\DATA1\1C11165. AL Version 1umber = 11

tal file date = 06-15-1995 08:53:30

:xternal standard calibration.

Jefault injection volume = 1 Area reject = 1500

Reference peak area reject = 500 Sample units = ug/ml

17 4,4’-DDT Min RT= 30.63 R:t Time= 30.7 Max RT= 30.77 Window= .07

vo reference peak for this corsound.

Vo internal standard for this :ompound.

iigh Alarm amount = .2 Low Al irm amount = 0O

_omponent constant = 0

Juantitation will be by peak h:ight. )

LEVEL AMOUNT HEIGHTHEIGH ‘/Amt Source Date Updated
1 0.00200 6356 317" 7.SE+02 1C11165.03A 06-15-1995 08:45
2 0.00800 15850 19S1?.SE+02 1C11165.04A 06-15-1995 08:46
3 0.01600 31555 1972 .7E+02 1C11165.05A 06-15-1995 08:46
4 0.04000 76406 1910. .4E+02 1Ci1165.06A 06-15-1995 08:??
5 0.08000 154800 1935C 1E+02 Manual 06-15-1995 08:33

Fit type = Linear with equal wei thting. extrapolated to zero
Coef of determination= .9997122 Ave error=5.6061%

Height = 11.674e02 +19.118e05*X"1

Average CF (EPA method 8000) = 21: $278.0 with %RSD = 25.053%

1C11183

"0



Lancaster ILaboratories
Where quality 1s a science.

itial Calibration Report — Single Component

Run Number: 1Cl11165

Cal file = C:\CP\DATAI\1C11165.CAL Version number = 11

cal file date = 06-15-1995 08:55:40

Zxternal standard calibration.

Default injection volume = 1  Area reject = 1300
Reference peak area reject = 1500 Sample units = ug/ml

18 Endrin aldehvde Min RT= 31.05 Ret Time= 31.12 Max RT= 31.19 Window= .07

1]

No reference peak for this compound.
No internal standard for this compound.

High Alarm amount = .2 Low Alarm amount = 0

Component constant = 0

Quantitation will be by peak height.

LEVEL AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.00200 3147 15736.9E+02 1C11165.03A 06-15-1995 (€8:45
2 0.00800 11637 14546.4E+02 1C11165.04A 06-13-1995 08:46
3 0.01600 24758 15473.7E+02 1C11165.05A 06~-15-1995 08:46
4 0.04000 59283 14820.7E+02 1C11165.06A 06-15-1895 08:46
3 0.08000 119547 14943.4E+02 Manual 06-15-1995 08:35

Fit type = Average CF with equal weighting

Coef of determination= .99961i6 Ave error=2.6464%

Height = 00.e00 +15.104e03%X"1 '

Average CF (EPA method 8000} = 1510423.375 with %RSD = 3.234%



Lancaster lL.aboratories

fhere quality Is a science.

ZIxifi't ial Calibration Reporxrt — Single Component

Run Number: 1C11163

Cal file = C:\CP\DATA1\1C11165.CAL Version number = 11

Zal file date = 06-15-1995 08:53:40

External standard calibration.

Default injection volume = 1 Area reject = 1500
Reference peak area reject = 1300 Sample units = ug/ml

19 Endo. sulfate Min RT= 31.81 Ret Time= 31.88 Max RT= 31.95 Window=

~No reference peak for this compound.
~No internal standard for this compound.

High Alarm amount = .2 Low Alarm amount = 0

Cemponent constant = 0

Quantitation will be by peak height.

LEVEL AMOUNT HE IGHTHEIGHT/Amt Source Date Updated
1 0.00200 3452 17239.0E+402 1C€11165.03A, 06-15-1995 08:45
2 0.00800 13223 16329.2E+02 1C11165.044 06-13-1995 08:46
3 0.01600 27986 17491.3E+02 1C11165.05A 06-15-1995 08:46
4 0.04000 66041 16310.3E+02 1C11165.06A 06~15-1995 08:46
5 0.08000 136106 17013.2E+02 Manual 06~-15-1995 08:55

Fit type = Average CF with equal weighting

Coef of determination= .9996347 ave error=2.0818%

Height = 00.e00 +16.961e05*X"1 '

Average CF (EPA method 8000) = 1696058.25 with %RSD = 2.574%

.07
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: f%@? Where quality is a science.

Tnitial Calibration Report — Single Component

Run Number: 1C11163

Cal file = C:\CP\DATA1\1C11165.CAL Version number = 11

cal file date = 06-15-1993 08:55:40

External standard calibration.

Default injection volume = 1 - Area reject = 1500
Reference peak area reject = 1500 Sample units = ug/ml

20 Methoxychlor Min RT= 36.53 Ret Time= 36.61 Max RT= 36.69 Window= .08

14 ]

No reference peak for this compound.
No internal standard for this compound.
High Alarm amount = 1 Low Alarm amount = O

Component constant = O

Quantitation wil] be by peak height.

LEVEL AMOUNT HEIGHTHEIGHT/Amt Source Date Updated
1 0.01000 10550 10550.1E+02 1C11165.03a 06-13-1995 08:45
2 0.04000 22670 56673.9E+01 1C11163.03A 06-15-1995 08:46
3 0.08000 45043 56303.9E+01 1C11165.05A 06-15-1995 08:4
4 0.20000 109733 34876.7E+01 1C11165.06A 06-15-1995 08:46
5 0.40000 221436 55359.0E+01 Manual 06-15-1995 08:35

Fit type = Linear with equal weighting. extrapclated to zero
Coef of determination= .99935268 Ave error=7.3643%
Height = 22,738e02 +534.532e04xX"1 '
Average CF (EPA method 8000) = 657429.0 with SRSD = 33.824%



ILancaster Laboratories

75’%5

BT . . . .
ITnmnitial Calibration Report — Single Component

%’ Where quality is a& science.

Run Number:

tal file = C:\CP\DATA1\1C11165.CAL Version number = 11
‘al file date = 06-15-1995 08:55:40

xternal standard calibration.
jefault injection volume = |
eference peak area reject =

21 Endrin Ketone Min RT= 37.31 Ret Time= 37.38 Max RT= 37.45 Window=

Area reject = 1500

1360 Sample units = ug/ml

W reference peak for this ccmpound.
‘o internal standard for this compound.
iigh Alarm amount = .2 Low Alarm amount = 0

‘omponent constant = 0

Juantitation will be bv peak height.

. LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source

—— e e e ———— —— — —— -

1 0.00200 2929 14643.1E+02 iCl11163.03A 06-15-1995 08:
2 0.00800 12049 15060.7E+02 1C11165.04A 06-15-1595 08:
3 0.01600 24427 15266.6E+02 1C11165.05A 06-13-1995 08:
4 0.04000 59722 14930.6E+02 1C11163.06A 06-15-1895 08:
3 0.08000 114160 14270.0E+02 Manual 06-15-1995 08:

Fit type = Average CF with equal weighting
Coef of determination= .9974507 Ave error=2.0481%

Height = 00.e00 +14.834e05%X"

Average CF (EPA method 8000)

1

1483418.625 with %RSD = 2.616%

Date Updated

1C11165

45
46
46
45
55

.07

-
-



Lancaster IL.aboratories
Where gquality is a science.

Iﬁ1tial Calibration Report — Single Component

Run Number: 1Cl11165

cal file = C:\CP\DATAI\1C11165.CAL Version number = 11
® -al file date = 06-15-1995 08:55:40
External standard calibration.
Default injection volume = 1 Area reject = 1300
m leference peak area reject = 1300 Sample units = ug/ml

- 22 DCB Min RT= 52.14 Ret Time= 52.21 Max RT= 52.28 Window= .07

"

~o reference peazk for this compound.
No internal standard for this compound.

M Jigh Alarm amount = .2 Low Alarm amount = 0
—omponent constant = O Y
Juantitation will be by peak height. - 1.57
my LEVEL  AMOUNT HEIGHTHEIGHT/Amt Source Date Updated cpwldy
1 0.00200 3339 16696.9E+02 1C11165.03A 06-15-1995 08:45 l:ﬂé% ayzﬂb,. s
2 0.00800 11313 14141.4E+02 iC11163.04A 06-15-1995 08:46 o vﬂf~b/ .
- 3 0.01600 21772 13607.7E+02 1C11165.05A 06-15-1995 08:46 ~ Jéx Uﬁ,\o)‘
4 0.04000 51075 12768.7E+02 1C11165.06A 06-15-1995 08:46 -C~Lb5 2 ot
) 0.08000 97491 12186.4E+02 Manual 06-15-1995 08:55 * {j%J-/

Fit type = Average CF with equal weighting
Coef of determination= ,9633278 Ave error=8.6647%
Height = 00.e00 +13.88e05*%X"1 '

W Average CF (EPA method $000) = 1388021.2% with %RSD = 12.572%
— —
Analyst: é. K’T&‘/ Date: (’//5/5)"'>
meviewed & Approved by: T Date: L T 77
Chromperfect Version Lanc Peported’On 06-15-1995 08:56:02
PO i
[
- /
-
-
-
-
A



. Lancaster lLaboratorie
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‘i"&ﬁ% Where quality is a science. . X ;3
] -
fnitial Calibration Report — Single Component

r—

i

Run Number: 1C11163 i
. |

Cal file = C:\CP\DATAI\1C11165.CAL Version number = 14 -

Cal file date = 06~16-1995 11:05:48 :
External standard calibration. ' .
Default injection volume = 1 Area reject = 1500 _
Reference peak area reject = 1500 Sample units = ug/ml gj
-

22 DCB Min RT= 52.14 Ret Time= 52.21 Max RT= 52.28 Window= .07 T
~No reference peak for this compound. . ‘-
No internal standard for this compound. -

High Alarm amount = .2 Low Alarm amount = 0 !
Component constant = 0 -

Quantitation will be by peak height.
LEVEL AMOUNT HEIGHTHEIGHT/Amt Source

Date Updated

0.00400 3339 83484.7E+01 Manual
0.01600 11313 70706.9E+01 Manual
0.03200 21772 68038.4E+01 Manual

[, = I % I o6 I

06-16-1995 11:05

06-16-1995 11:05
06-16-1995 11:05

DeB e

0.08000 51075 63843.5E+01 Manual 06-16-1995 11:05 . J&, . Lo 3'
0.16000 97491 60931.8E+01 Manual 06-16-1995 11:05 .
Fit type = Average CF with equal weighting '._
Coef of determination= .9653278 Ave error=8.6647%
Height = 00.e00 +69.401e04%X"1
Average CF (EPA method 8000) = (/10 625 with %RSD = 12.572% .
. - -
inalvst: R Date: Cy&f;/@kb
Reviewed & Approved by: ’fZ/L}++’ Date: £l er
“hromperfect Version Lanc Reportg@[bn 06-16-1995 11:05:58 -
-
-
-
-
-
-



Lancaster Laboratories

where quality is a science.

Initial Calibration Report

Multiple Component

area Files Used for Calibration
area file directory: Applies to Injections:
1 ¥ () 7 (3)___ 19 (a)___ M
LS [ = (6) 1> (1) 1 (8) [G
[ 3) 17 (0)___1¥ (1) 4 (12)__ %2 *
(33) (14) (15) (16)
rultiple Component: Aroclor-1016
Calibration Levels: Avg Concentration{ug/ml):  .B6172
win § Peeks for Quant: Kax LRSD for Compnd 1d: IS
Peck Data
1 2 3 4 s é 7 8 9 10
feiention Time: 14,640 16.880 13.840 19,650 20.320 22,130
*7 Kindow (ming) 0.16000  0.10000  0.10000 0.10000 0.15600  0.10000 -
rverzge height 40125 56889 95106 44359 .ZGSEB 36134
3F (height/Conc)  4g5¢é4 86014 130367 51524 48709 - 41932
%R0 fer RF 6.857% 5.777% 6.086% 6.529% 5.E11% 5.951%
tevel 1 Helght 4628 6870 11670 5818 4721 4309
) Conc. - 0.1002 0.1002 0.1002 0.1002 0.1002 -~ 0.1002

cevel 2 Keight 10142 14076 23728 10884 %613 8948

Conc. 0.2004 0.2004 0.2004 0.2004 0.2004 0.2004
gval 3 Yeight 23033 33378 53875 25 22957 20939

Conc. 0.5010 0.5010 0.5010 0.5010 0.5010 0.5010
cevel 4 Height 46192 64210 106619 50167 4474 42232

Conc. 1.6020 1.0020 1.0020 1.0020 1.0020 1.0020
Level 5 Heisht 105099 181707 257992 117087 105017 95099

Conc. 2.5050 2.5030 2.5050 2.5059 2.%050 2.5050

Frage 1



f;j% Lancaster Laboratories
i i e Where quality is a science.

_-ﬂ,l

Initial Calibration Repox Multiple C}cxrugggrnazni:

Kultiple Cumponent:
Calibration Levels:
¥in § Paaks for Quant:

Run Number:

Arcclor-1221
Concentration (ug/el):
vax $KSD fer Cospnd 1d:

[14

mereccteve SarerSese emALctTeET CTEESETsre STARNCEELTS PELTASCtePET SALPEETLIOS SECTRELSTm SPSLSEImes SERLmeSeS
..........................................................................................

1
fz 13,310
A1 Kindow (mins) 0.10000
azioht 10346

RF (Height/Conc) 41351

kultiple Component:
Calibration Levejs:
®in § Feaks for Quant:

Aroclor-1232
Concentration (uvg/el):
Mex 478D for Compnd 1d:

..........................................................................................
..........................................................................................

“eiention Time: 13.320
F1 Kincow [eins) 0.10000
keight 35309
RF {keight/Conz) 38006

ruitiple Component:
Calibration Levels:
kin § Peaks for Quert:

L O D
<> LY Oy

.
[ B2 B v B

Aroclor-1242
entration (vg/el):
rSD for Compnd 1d:

..........................................................................................

1
Rztention Time: 16.870
%7 #indow (mins) 0.10000
seight 15626
AP {Height/Conc)  €2504

.................................................................................

[}
[t1]
N

1]
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Lancaster Laboratories

iWg* Where quality is a science.
ki ;

Initial Calibration Report — Multiple Component
JCIl16S

Run Humber:

reltiple Conperent: Chlordane

Calibration Levels: | toncentration (vgfel): .2
rin & Feaks for Quant: 2 Max $RSD for Cospnd Id: 20
Peak Data 2
1 2 3 4 S 3 7 8 9 10

...........................................................................................

retention Time: 17,570 18,820  24.270  24.500  25.090  Z9.850
37 Window (gins) .16000  0.10000 0.10000 0.10000  0.i0000  0.10500
teight 28659 32321 65343 34456 53817 21580
P (heicht/Conc) 143295 161805 326715 .1721B0 277585 107900

gK/’*—/“/ Date: (///5;/75/

Feverted on 06-15-1999 13:14:5%6 Last Calibrated om 06-15-1995 13:13:32 ChreaPerfect Yersion .01 CheckPCB Yersion 3.22

sralyst:

Page 5

d&*“
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Lancaster Laboratorles

Where quality is a science.

S TIIZIIS SIS Iz oZ=sazz=x=gWB846-T=cT==s-zz Iz oITIIZSISDIXZIIZZIoO==x
~ Sample Name: MIXA39:SB c 1.095165999999937
Instrument ID: CPl1--V37804 Injected on: Jun 16, 1995 03:03:03
Yolume Inj. per column: 1 GC Column ID: DB60O8
Sample Amount: 1 Dilution Factor: 1

Raw File: C:\CP\DATA1\1C11165.31R
GC. Conditions: Injector 250C Detector 300C Carrier: He 5.5 ml/min
Oven: 150C HOLD 2 MIN TO 260C @ 4C/HIN HOLD 25 HMIN
Analyst: 440
Integration & Calculation Parameters:
Threshold: 7 Width: .05 fArea Reject: 1500

Calib. Type: EXTERNAL Quantitation: HEIGHT

> " > A - - - - —— - ——— o — 1 ——— —_— - —- — - ———t . e % G === -

eak Table:
MIN RT Ret Time MAX RT Peak Amount
(min)  (min) (min) Height ppb Peak Name RPD (%)
0.00 6.15 0.00 608 0.0000 ) 0.
0.00 ¢.58 0.00 842 0.0000 0.
0.00 6.87 0.00 3583 0.0000 - 0.
0.00 8.20 - 0.00 832 0.0000 0.
0.00 10.¢61 0.00 2208 0.0000 0.
11.24 11.28 11.34 50829 0.0174 TCX ~-10.
0.00 12.99 0.00 779 0.0000 0.
0.00 13,31 0.00 746 0.0000 0.
0.00 1%.53 0.00 814 0.0000 0.
14.81  14.85 14.91 48228 0.008¢6 alpha-BHC -11.
1¢.83 16.92 15.98 41144 0.0087 gamma-BHC -10.
17.21 17.26 17.31 17938 0.0091 beta-8HC -15.
0.00 18.31 0.00 1360 0.0000 0.
18.76 18.81 18.8% 34448 0.0092 Heptachlor -15.
19.12 19.17 15.22 42856 0.0088 delta-BHC -9.
20.50 20.55 - 20.60 34267 0.0090 Aldrin -11.
0.00 21.27 0.00 1239 0.0000 0.
23.32 23.38 23.46 29730 0.0089 Hept.epcx exo -11.
0.00 23.79 0.00 1080 0.0000 . 0.
24,19 24.25 24.33 29707 0.0088 g. Chlordane . -10.
25.0%2 25.07 25.16 28573 0.0089 a. Chlordane -12.
25.15 25,19 25.27 26704 0.0090 Endosulfan I -13.
26.29 16.36 26.43 57942 0.0180 4.4’-DDE -13.
26.68 26.74 26.82 53363 0.0179 Dieldrin -10.
Z8.48 28.54 28.62 40904 0.0178 Endrin -14.
29.03 29.09 29.17 41040 0.0181 4,4°-000 -15.
29.35 29.40 29.49 42551 0.0176 Endosulfan II -7.
0.00 30.43 0.00 1208 0.0000 0.

30.63 30.69 30.77 35437 0.017% 4,4’°-00T -12.

g



21.05 51.10 31.19 76708 0.0177 Endrin aldehyde -8.
0.00 31.47 ¢.00 2043 0.0000 0.
31.81 X1.87 21.9%5 3021¢ 0.017¢6 Endo. sulfate | -8.
0.00 33.33% 0.00 1538 0.0000 4 .
56.5 36.58 36 .69 50670 0.0887 Methoxychlor -12.
37.31 37.36 37.45 2642¢ 0.0178 Endrin Ketore -8.
£2.14 52.18 52

.2 25557 0.0184 OCB -17.

Calculation Tor RPO % = (I1CAL LYL 3 RF)-(CCAL LYL 3 RF)/(ICAL LVL 3 RF)

4 = This component is not coq;ained in this standard mix.
L leﬂ/%%i,
Reviewed by: w& (]_ Date: L-lb-95

FILES:

Area file: C:\CP\DATAL1\1C11165.31A

Method file: C:\CP\DATAL\PPLCC.MET
Calitration File: C:\CP\DATAI\1Cllle5.CAL
Format File: C:\CP\DATALI\PESTCC.FMT

frea file created on: 06/16/95 03:04:28 |
File reported on: 06-16-1995at 03:04:37

11
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e : .
ﬁé“f “h'ﬁmh Lancaster | aboratories -
Y i where quality Is a science.
L4k
‘ﬁﬁw
) - -.Batch No: 95165979999
Sanple Kape: ARI6395A C
Injected on: 06-16-1995.04:03:15 Instrument: CF11--V3780R Analyst: 446~  Arez File Name: C:\CP\DATAI\IC11165.324
Sample dmount: 1 G or L Total Volume: 1 al
Units: w6/l or e&/kG - ko Of Peaks Kaximun
Minimun Allowed  WNorst
Pattern Apount Found Found Required LRSD %RSD Casesr . Cospents
aroclor-1016 0.5382 6 ¢ 2.04180%  15.0000% 0.521583 = .5 - 10% 70 1
Aroclor-1221¢ 0.2440 2 3 §7.96621% 5.0000% 0.144006
Aroclor-1232¢ 0.9110 4 4 35.07152%  10.0000% 0.05915%
Eroclor-1242¢ 0.5791 3 ¢ 0.74074%  30.0000% 0.031736 <
Aracicr-12481 0.5543 3 4 71.76501%  30.0000% 0.019489 s
kroclor-1254+ 0.1889 3 4 19.3002¢6%  40.0000% 0.023012 ox
Aroclor-1260 0.5163 6 ¢ 1.852008  40.0000% 0.51020 + - S5=1035 /o
Toxaphene 0.4543 3 4 130.36842%  30.0000% 0.042186
(hiorgane % G.0749 3 2 40.38113%  20.0000% 0.041108

Peaks Used Tc Quantify Above fmcunt Found Values:
Cattern Rerention Time and Calculated Amcunt Found for Each Peak

............................................
..................................................................................................
........................................................................................................................

Arocior-1016 14.655 14.580 18.843 19,645 20.318 22.12%
¢.5448 0.5453 0.5:216 0.52¢8 0.5440 0.5466
arotlor-1221 13,535 14,659
0.1440 0.3441
Arotior-1232 14.6%9 16,880 18.543 19.649
0.4134 1.0954 1.0758 1.0383

Aroclor-1242 16.880 18,843 19.649
0.3789 0,584¢ 0.5774

4roclor-1248 18.843 20.49% 22.12¢
1.0127 0.2990 0.3512
Aroclor-1234 24,197 24.562 27,148
0.1751 0.1¢13 0.2362
kroclor-1260 28.034 28,515 30.679 30.927 - 33.¢80 34.04¢
0,5338 0.5104 0.511¢ 0.5111 0.5103 0.5214
Toxaphene 27,765 25.103 29.494
¢:18717 0.0422 1.1330
(nloreane 17.938 24,197 24.562
0.099¢ 0.9411 0.0842
Kon-quantitation Peaks with matching retention times:
&roclor-1232 25.197
0.0592
araclor-1242  25.197 23.491 23,757
0.9317 0.1040 0.1764
Araclor-1248 25.197 23.4%1 23.1%7
0.0195 0.0600 0.0845
4roclor-1284  28.51% 30.679 21.765 . -
0.891! 0.4181 6.0230
Chlordane 18,843
0.3562 -
[ 8
Reviewed by Q>¥L441LL’111/L“¢¢‘ Date: b-ib-95 $SSR(A): %
v %SSR(B): %



Sample Name:
Instrument 1D: CPll--V37804

volume !nj. per column: 1
Sample amount:

GC Conditions:
15GC HOLD 2 MIN TO

ven:

analvst:

Integration & Calculaticn Farameters:

440

EVALX95A

Injector 250C

C

Detector 300C
260C @ 4qC/MIN HOLD 25 MIN

1.095165999999937
Injected on: Jun 16, 1995 05:03:22
GC Column ID: 0BéOE
Dilution Factor: 1
kaw File: C:\CP\DATAI\1C11165.33R

Carrier: He 5.5 ml/m%n

Thresnhold: Width: .05 Area Reject: 1500
Calib. Type: EXTERNMNAL Quantitation: HEIGHT
Feak Table:
MIN RT  Ret Time MAX RT Peak Amcunt
(min) __{m .{min) _Height opb Peak Name RPO. (%)
0.00 0.00 1136 0.0000 0.
0.00 0.00 2334 0.0000 C.
0.00 0.00¢ 11190 0.0000 0.
0.00 5 6.00 §81 0.0000 0.
.60 435 0.00 £Z5 0.0000 0.
0.00 10.2% 0.C0 G963 0.0000 0.
11.24 11.28 11.34 61765 0.0212 TCX -4,
0.00 11.87 0.00 1019 6.0000 0.
Q.U 12.59 0.0G 1131 0.0000 0.
0.00 13.32 0.00 811 0.0000 0.
.00 14.20 0.00 793 0.0000 C.
14.81 14.85 14.21 62120 0.0111 alpha-BHC -43.
.00 16.4¢6 0.00 Z414 0.0000 0.
1¢6¢.88 16.92 16¢.98 52953 0.0113 gamma-BRC -41
17.21 17.%25 17.31 19582 0.0100 beta-BHC -25.
.00 17.95 0.09 8§91 0.0000 0.
0.00 18.71 0.00 1159 0.0000 0.
0.00 21.27 0.30 S67 0.0000 0.
26.329 26.35 26.43 5791 0.0018 4,4’ -0DE 39.
0.00 27.14 0.060 497 0.0000 0.
28.46 28.5%4 28.62 120117 0.0522 Endrin ~Z22%6.
29.03 29.09 29.17 36454 ¢.0015 4,4°-DDD 0.
29.35 Z9.49 29.49 751 0.0¢03 Endosulfan 11 8.
0.00 20.41 0.00 53 0.0000 0.
J0.e3 36.69 Z0.77 206055 0.1072 4,4°-0DT ~553.
31.05 21.10 31.19 1396 0.0009 Endrin aldehyde S4.
0.G0 31.47 0.00 1058 0.0000 0.
0.00 33.32 0.00 4032 ¢.0000 0.
- 0.00 34.04 0.00 312 0.0000 0.



26.5% 56.59 2669 144272 0.2604 Methoxychlor

37.31 37.28 37.35% 1235 0.0008 Endrin Ketone
G.0C 27.81 0.00 1181 0.0000

52.14 52.17 52.28 15459 0.0111 OCB L

Caiculation for RPD % = (ICAL LVL 3 RF)-(CCAL LVL 3 RF)/(ICAL LVL 3 RF)

# = This component is not cgntained in this standard mix.

Faviewed by: W‘*%M’IN Date: la-'“a"

95

FILES:

Area file: C:\CP\DATALI\1C11165.33A

tiethod file: C:\CP\DATALI\PPLCC.MET
Calibration File: C:\CP\DATA1\1C11165.CAL
Format File: C:\CP\DATAI\PESTCC.FMT

Arza file created on: 06/16/95 05:04:52
File reported on: 06-16-1995%5at 05:05:01

7o Breakdwn ppT:= 5791 + 343y,
- X \og
10055 + 579| + 343 Y

7o '5keq|(40wr\ Endvin = 129 + |735

—_— L (00

120 177 ¥ 139, + |235

1]

= 4.3 T

= 2.7

JsSu
b-1b-945

P

ey

i)



(I} | ancaster Laboratories avality control sumary

- Where quality is a science. Surrogate Recovery

Volatiles by GC - Water

- s======= = === S
| LLI | Sample |pitution] $1 ] s2 | s3 | s& | S5 | |T0T]  Comment |
| sample No. | Designation | Factor |(MeBrCl)|(1CL3FBn)|(1CL3FBN)|(1,2,3-TCP)|(ProBn) |Other  |oUT| |
|=- -| "l- |-__--=== == -_l | ————— [========| -------- |=== ___:::::::l

[ ]

I I | I | | I I I I |
I I I I I I I I I I |
I | | I | | | | I b |

- I I I I | I | I I I I
I | I I I I I I I [ I
I | I I I I I I I b I
I I I I I I I I I I [

- I I I I | I | I I || I
I I I I I I | | I || I
I | | ! I I | I I [ I
I I I I I I | I | || I

- I | I | | I | I I I I
[ I I I I I I I I [ |
e .

, I

-

I I I I I | I I I Lo |
I | | | I | I I I | I
I I I I I I | I I bl |

- I [ [ I I I I | I [ |
I I | | | I | I I || I
| I I | | I I | | || |
| I I | [ I I I I [ I

- I l I I | | I I I . I
| I I | | I I | I | I
| | T N o |

|

- | | | | | | | | | || |
I I I I I I I I I [ I
I I I I I l I I I | I

- == ESTSS=S=S===T == -==__.___---______-_._-_?_T--__-—======================

QC Limits
LOW HIGH
St (MeBrCl) = Bromochloromethane (Hall Det) 75 125

- $2 (1CL3FBn) = 1-Chloro-3-fluorobenzene (Hall Det) 7 125
S3 (1CL3FBn) = 1-Chloro-3-fluorobenzene (PID Det) 75 125
sS4 (1,2,3-TCP)y = 1,2,3-Trichloropropane (Hall Det) 75 125
S5 (ProBn) = n-Propylbenzene (PID Det) 75 125

(]

* Values outside QC limits
D Surrogates diluted out

-

Nominal concentration of the surrogate spike used is 30 ug/l.

]

[
]
-

Lancaster Laboratories, Inc. 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 e 717-656-2301 Fax: 717-656-2681



Quality Control Summary
Method Blank
Primary Run.

Volatiles by GC

ww* BLANK INFORMATION *w*

MatriXeeeeoeaoeacens esessa: Water
Batch Number..............: 95108/A15
Injection Number......... .: 186
Analysis Date....ccecunns ¢ 04720795
Concentration Units...... «oug/l

Instrument...ccoveeennceanss ...2 05586
Colum ID..vivevnasevnncaeeness 75m X 0.45mm ID JEW Scientific DB-VRX

}Sample Information ||Blank Contamination Information
)
| L1 | sample | Analysis i| cas | Compound | Blank
{ Sample # |Designation| Date | Time || Number | | Result
H

I I | | ||74-87-3  [Chloromethane | ND
| ! | I ||74-83-9  |Bromomethane | ND
| | I | 1175-01-4  |vinyl chloride | ND
I | | | |175-00-3  |chloroethane | ND
| | | | ||75-09-2  |Methylene chloride | ND
I | I | [{75-69-4  [Trichlorofluormethane | ND
| | I I ||75-35-4  |1,1-Dichloroethene | ND
| | | | ||75-34-3 |1,1-Dichloroethane | ND
l | | | | |540-59-0 |1,2-Dichloroethene (c/t) | ND
| | | | |167-66-3  |Chloroform | ND
I | | | |[76-13-1  [Trichlorotrifluoroethane | ND
I | | | |}107-06-2 |1,2-Dichloroethane | ND
I | | | |[71-55-6 |1,1,1-Trichloroethane | ND
| [ | | ||56-23-5  |carbon tetrachloride | ND
I | | [ ||75-27-4  |Bromodichloromethane [ ND
! | | | 1178-87-5  |1,2-Dichloropropane | ND
I | | | | |10061-02-6|trans-1,3-Dichloropropene | ND
I [ | | |[79-01-6  |Trichloroethene [ ND
| | | | |]124-48-1 |Dibromochloromethane | ND
| | I I [179-00-5  [1,1,2-Trichlorcethane | ND
| [ [ | ||10061-01-5|cis-1,3-Dichloropropene | ND
| | | | ||75-25-2 |Bromoform | ND
| [ | i [[79-34-5 |1,1,2,2-Tetrachloroethane | ND
| | | | {1127-18-4 |Tetrachloroethene | ND
| | | | | |108-90-7 |Chlorobenzene | ND
l I I | |171-43-2  |Benzene | ND
I | | | ||108-88-3 |Toluene | ND
| | | | I |

| I | | [ |

| | | | i |

O Y N T Qi i N G i e (i S I | e G v A ¥ Y]

| ABBREVIATION KEY
[LoQ = Limit of Quantitation
{ND = None Detected

|* = above detection limit




Qualfty Control Summary

Matrix Spike/Matrix Spike Duplicate
Primary Run
vVolatiles by GC

Unspiked Sample Number : 2120251 Inj. = 529

Spiked Sample Nurber s 2120252 Inj. : 530

Spiked Dup Sample Number : 2120253 Inj. : 531

Batch Number : 94124/A12 Date : 05/05/94
Matrix : Mater

Instrument.......ccccveeee....2 03819
Column,...c.caeee ceeesescane ..z 1X SP-1000 on Carbopack 8
|  This Ms/MsD I | Spike | sample | MS ] MsD | Ms | MsD | ac | | ac |
| applies to the || | Added | Cconc Cone | Ctone | X% | % | timits | RPD [Limits]
[following samples || Compound | Cug/t) | Cugsty | Cug/td | Cug/l) | REC | REC | REC | | RPO |
| I |
| ] |chloromethane | 20.0 | ND | | | | |25 -168 | | 20|
| | |8romomethane | 20.0 | ND | | | | |46 -136 | | 20|
| | |[vinyl chloride | 20.0 | ND | | { | [48 -163 | | 20 |
| | |chloroethane | 20.0 | ND | | | | 146 -137 | | 20|
I llnethylene chloride l 19.3 l ND l l | l |78 -128 I I 15 ]
| |]1,1-Dichloroethene | 18.6 | ND | | | | |76 -137 | | 15|
| |]11.1-Dichlorocethane | | N | | | | (91 -130 | | 15
| [[1,2-Dichloroethene(cis/trans)| | N | | | | |92 -126 | | 15
| | |chloroform | | N | | | | |91 =127 | | 15|
| J|1,2-Dichloroethane ] | ND | | | | |80 -130 | |15 ]
| ||1,1,1-Trichloroethane | | ND | | | | |87 -138 | | 15|
| | |carbon Tetrachloride | | ND | | | | |91 -134 | | 15
| | |8romodichloromethane | | ND | | | | |87 -123 | | 15
| |11,2-Dichloropropane | | ND | | | | |87 -128 | | 15 ]
| ||Trichloroethene ] | ND | | | | 191 -131 | | 15 ]
| | |pibromochloromethane | | ND | { | | {88 -131 | | 15 ]
| | |8romoform [ | ND | | | | |76 -119 | |15
| | |Tetrachloroethene | | ND | | | | 91 -129 | ] 15 ]
| | |chlorobenzene | | N | | | | [90 -125 | | 15
| | |Benzene | | ND | | i | [93 ~124 | | 15}
| | [Toluene | | ND | | | | j92 -120 | | 15 ]
| | |Ethylbenzene | | ND | | | | [94 -119 | | 15
| I ] | | | I | | | | I
| I | | | | | | | I | I
| i | g | | | | | | | |
| 1 | | | | | ! | | | l
| [ | I [ | | | | | | |
| [ | | | | | | | I | |
I I [ I [ I I I [ | | f
} [ | | I I | I | | | l
| ABBREVIATION KEY
|Ms = Matrix Spike
|MsD = Matrix Spike

|ND = None Detected

|
|
Duplicate |
|
|

|RPD = Relative Percent Difference




Quality Control Summary

Initial Calibration

Primary Run

Volatiles by GC

Calibration Batch....... veeseal 95003/A15 Sample Batch Number...... : 95026/A15
Calibration Date..... eesnseeaat 01703795
Instrument.....coceeee eeveee..3 05586
Column ID.cceccaceaee sessveesset 75m X 0.45mm ID J&W Scientific D8-VRX
| | Laboratory Standard ID | | | | | |
| : I I I | I I
| 2.5-500 | 4-200 | 10-200 | 10-50 | 35-50 | 70-50 | | | | |
| | #1255 | +20 | +20 | +10 | +20 | +30 | | ac | | @ |
| Compound | Rf STD 1 |Rf STD 2 |Rf STD 3 |Rf STD &4 |Rf STO S |Rf STD 6 | AVE RF | %RSD |Limit| RT | Window |
| Chloromethane 0.001411 |0.001668 |0.001307 |0.001949 |0.001585 |0.001394 [0.001553 | 15.2 20 | 2.10 |+/- 0.3 min|
| 8romomethane 0.003348 |0.003280 |0.002448 |0.002366 |0.002576 |0.001980 |0.002646 | 20.3 20 *| 3.52 |+/- 0.3 min|
| vinyl chloride | 0.001178 |0.001732 |0.001443 |0.001537 |0.001511 |0.001294 |0.001449 | 13.4 20 | 4.50 |+/- 0.3 min]
| Chloroethane | 0.001072 |0.001265 |0.001076 |0.001064 ]0.001073 |0.001009 [0.001094 | 8.0 | 20 | 5.75 |+/- 0.3 min|
| Methylene chloride | 0.000695 |0.000732 |0.000751 |0.000729 |0.000712 |0.000683 |0.000718 | 3.4 | 20 | 8.24 |+/- 0.2 min]|
| 1,1-Dichloroethene | 0.001042 |0.000907 |0.000716 |0.000736 |0.000684 |0.000727 |0.000802 | 17.6 | 20 [11.14 [+/- 0.2 min|
| 1,1-Dichloroethane | 0.000989 |0.000870 |0.000791 |0.000740 |0.000730 |0.000754 }0.000812 | 12.4 | 20 |12.46 [+/- 0.2 min|
| cis-1,2-Dichloroethene| 0.001391 |0.001111 |0.000886 |0.000852 |0.000824 |0.000784 |0.000974 | 24.0 | 20 *|13.,22 |+/- 0.2 min|
| chloroform | 0.000770 |0.000686 |0.000611 |0.000565 |0.000571 ]0.000570 |0.000626 | 12.9 | 20 |13.78 |+/- 0.2 min|
| 1,2-Dichloroethane | 0.001341 |0.001096 |0.000936 |0.000834 |0.000825 |0.000788 |0.000970 | 22.0 | 20 *[14.65 |+/- 0.2 min|
| 1,1,1-Trichloroethane | 0.001002 |G.000982 |0.000835 |0.000809 |0.000798 |0.000806 |0.000872 | 10.8 | 20 |15.90 |+/- 0.2 min|
| carbon tetrachloride | 0.000845 |0.000718 |0.000621 |0.000597 |0.000593 |0.000584 |0.000660 | 15.7 | 20 [16.30 |+/- 0.2 min|
| Bromodichloromethane | 0.001315 |0.001202 |0.001001 |0.000922 |0.000893 |0.000836 |0.001028 | 18.5 | 20 |16.85 |+/- 0.2 min]
| 1,2-Dichloropropane . | 0.001566 |0.001361 10.000994 |0.000985 |0.000990 |0.000944 [0.001140 | 22.7 | 20 *|18.30 |+/- 0.2 min]
| Trichloroethene | 0.001007 |0.000874 |0.000717 |0.000705 |0.000676 |0.000676 |0.000776 | 17.4 | 20 |19.06 |+/- 0.2 min|
| Dibromochloromethane |.0.002343 |0.001957 |0.001613 ]0.001590 [0.001456 |0.001384 [0.001724 | 21.0 | 20 *|19.81 |+/- 0.2 min]
| Bromoform | 0.006067 |0.004307 |0.003584 |0.003356 |0.003115 |0.002659 |0.003848 | 31.6 | 20 *|22.61 |+/- 0.4 min|
| Tetrachloroethene | 0.000814 |G.000805 [0.000619 |0.000677 |0.000641 |0.000646 [0.000700 | 12.3 | 20 [24.73 [+/- 0.2 min|
| Chlorobenzene | 0.003257 |0.003025 |0.002402 |0.002333 |0.002347 |0.002104 |0.002578 | 17.6 | 20 |27.61 |+/- 0.2 min]|
| 8enzene | 0.026492 |0.037147 |0.033503 |0.035573 |0.031104 |0.029508 |0.032288 | 12.1 20 [19.54 |+/- 0.2 min]
| Toluene | 0.038457 |0.040149 |0.037709 |0.040768 |0.036457 |0.035646 [0.038198 | 5.3 | 20 [26.14 [+/- 0.2 min|
| Ethylbenzene | 8.071343 |0.069934 |0.070323 |0.078276 |0.069296 |0.067727 |0.071150 | 5.2 20 |30.39 |+/- 0.2 min]
| P | | | | I | I I I |
I | | I I I | I | | I I |
I I I I I I I I I I I I |
I | ! | | ! | I I - | I
I I I I I | I I | ! I I
I I I | I I I I | I | I
I I | I I | I | | | I I I
I I I I | I | I | I | | I
This initial calibration applies to samples: 2249687 UNSPX 2250495 2250499 Inj #494 BLK
2249688 MS 2250496 2250500 Inj #536 BLK
2249689 MsSD 2250497 2250501 Inj #562 BLK
2249690 2250498 2250502 Inj #599 BLX

For initial calibration 01/03/95, the XRSD for bromomethane, cIs-1,2-dichloroetHene, 1,2-dichloroethene, 1,2-dichloropropane,

dibromochloromethane and bromoform is outside the QC limit as set by Lancaster Laboratories, Inc.

However, EPA Method SW-846

S030A/8010A & 8020 does not specify QC limits for this parameter when a calibration curve {s used. In addition, these compounds
were not detected {n any of the samples analyzed under this method.



(I)Lancaster Laboratories auntity Control sumary

Where quality is a science. continuing Calibration

Primary Run
Volatiles by GC

Calibration Date..............: 04/12/95 Batch Number.............. ceest 95133/7A12
Continuing Calibration Date...: 05/16/95 1IN #ereineeiinaneecanosaansast 166
Instrument......cocuveennnenes..2 03819

Column. . cueivnciaceccananas ve-.2 1% SP-1000 on Carbopack B

| | | Amount |taboratory Control | % | Acceptance |out of|
| | Compound | Spiked | sample Result | Recovery | Range |Range |
‘=====-- __[ R e Y LTI LT FYE L Y Y == -'
| 2308195 |chloromethane | 20.0 | 25.7 | 128.4 | 60 % - 141 % | |
| Inj #765 8Lk [Bromomethane | 20.0 | 20.4 | 102.1 | 59 % -~ 142 % | |
| {vinyl chloride | 20.0 | 22.7 ] 113.4 | 69 % - 132 % | |
| |chloroethane | 20.0 | 22.3 } 111.4 ] 77 % - 123 % | [
| [Methylene chloride | 20.1 | 22.1 | 110.1 ] 78 % - 123 % | |
| [Trichlorofuoromethane | 20.1 | 20.6 | 102.7 ] 67 % - 134 % | ]
| |1,1-Dichloroethene [ 20.1 | 20.7 | 102.8 | 63 % - 137 % | |
| [1,1-Dichloroethane | 20.1 | 23.3 [ 116.1 | 86 % - 116 % |* |
( [1,2-Dichloroethene (c/t) | 20.1 | 20.7 | 102.9 | 64 % - 136 % | |
| [chioroform | 20.1 | 20.7 | 103.0 | 75 % - 125 2 | |
| |1,2-Dichloroethane { 20.2 | 18.1 | 89.5 | 72 % - 129 % | ]
| [1,1,1-Trichloroethane | 20.0 | 21.5 | 107.5 | 71 % - 129 % | |
| |Carbon tetrachloride [ 20.1 | 22.8 | 113.3 | 69 % - 132 % |

| |Bromodichloromethane [ 20.0 | 19.8 | 98.8 | 76 % - 124 % | |
| |1,2-Dichloropropane [ 20.1 | 20.2 | 100.3 | 74 % - 126 % |

| |Trichloroethene | 20.1 | 21.4 | 106.6 | 77 % - 123 % ] !
| |oibromochioromethane | 20.1 ( 18.8 | 93.6 | 66 % - 135 % | i
| |2-Chloroethyl vinyt ether | 20.1 | 22.4 | 111.4 | 60 % - 140 % | |
| |Bromoform | 20.1 | 19.8 | 98.7 | 7 % - 127 % | |
| |Tetrachlaoroethene | 20.1 | 21.0 | 104.5 | 70 % - 130 % | |
| |Chlorobenzene [ 20.1 | 21.0 | 104.5 | 72 % - 128 % | |
| | | | l | l |
| | [ | I | |
| | | | I I !
| | I I | | l
| | | l | | l
| l I | | I l
| | I | I | l
| | I I I | !

Lancaster Laboratories, Inc. 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 e 717-656-2301 Fax: 717-656-2681



(l) Lancaster Laboratories austity Control Sumary

— : Eu
Wherequa//ty/sax/ence Check Standard Summary
Retention Time -
Primary Run
Volatiles by GC - Water -
'
Initial Calibration Date......: 01/03/95 —_
Sample Batch..voveivcnrnenenns 1 95061/A01 ;
Injection Number.............. + 056 i
Injection Date.......cveuvnee. : 03/02/95 -
Method......c.cviuuvvenneee.oz EPA Method 601 -
;
‘e
Instrument........ccoeevnnnnn. : 02030 T
Column..... eveceenssesseseass.2 1% SP-1000 on Carbopack B )
-
| Sample | | Retention | 0] |
| Number | Compound T Time ] Window | .
= I
| 2265581 uUNSPK |chloromethane | 2.16 [+/- 0.3 min | -
| 2265584 Ms |8romomethane | 3.59 |+/- 0.3 min | _
| 2265585 MsD |[Vinyt chloride | 4.62 |+/- 0.3 min | '
| Inj #063 BLK |Chloroethane | 5.87 |+7- 0.3 min | f-
| |Methylene chloride | 8.29 |+/- 0.2 min |
| |Trichlorofluoromethane | 10.47 [+/- 0.2 min | .
| |1,1-Dichloroethene | 11.18 [+/- 0.2 min | ‘
| [1,1-Dichloroethane | 12.48 [+/- 0.2 min | -
| |cis-1,2-Dichloroethene | 13.26 [+/- 0.2 min |
| |chioroform | 13.79 [+/- 0.2 min |
| |1,2-Dichloroethane | 1%.71 [+/- 0.2 min |
| ’ [1,1,1-Trichloroethane | 15.92 [+/- 0.2 min | -
| |carbon tetrachloride | 16.32 J+/- 0.2 min |
| |Bromodichloromethane | 16.95 [+7- 0.2 min |
| |1,2-Dichtoropropane | 18.44 [+/- 0.2 min |
| |Trichloroethene | 19.13 |+7- 0.2 min | -
| |pibromochloromethane | 19.92 [+/- 0.2 min |
| |2-Chloroethyl vinyl ether| 21.16 |+/- 0.2 min |
| |Bromoform | 22.62 [+/- 0.4 min | -
| |Tetrachtoroethene | 26.72 |+7- 0.2 min |
| JChlorobenzene | 27.62 |+7- 0.2 min |
| | | | |
| | I | | -
I I | | |
| | | | |
| | I | l
| | | | l -
| | l | |
| | | | |
| | | | l o
| | | | |
l ! ! | |
-
-
-

Lancaster Laboratories, Inc. ¢ 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 e 717-656-2301 Fax: 717-656-2681 -



‘l»l.ancaster Laboratories l Quality Control Summary

Wherequa//ty/sasaence. Retention Time Shift Summary

[ ] .
Primary Run
Volatiles by GC - Water
-
Initial Calibration Date .....: 01/03/95
Initial Calibration Batch.....: 95003/A01

- Sample BatCh.vieeeeeasnncnann. : $5003/A01
Method c.vvvieerernnnnnncanans : EPA Method SW-846 5030A/8010A

-

INStrument....veeeeeencecans ..: 02030
Column,......eecuennnnn. eeeee.z 1% SP-1000 on Carbopack 8

wy | ceesssssssssass ——=
|SURROGATE RT FROM INITIAL CALIBRATION I
|MeBrcl: 11.62 1CL3FBn (Hall): 28.76 (

- | LLl | Sample | Date ] Time ] RT ] RT ]
| sample No. | Designation | Analyzed | Analyzed | (MeBrcl) | (1CI3FBN) |
| | | | | | Hall Det. |

- I |= I | =| s== [== =
I I I | I I |
I | | I I | I
| | | | | | |

-

I I I I I I |
| | I I I I I
| | | | | | |

- I I | I | I I
I I | I I I I
| I I - I [ [
I I I | I I I

- | | | | | | |
I I I I I I |
| | | | | | |

I I

- | | | | | |
| | | | | | |
I I I I I I I

- I I I I I | I
I | I | I [ I
I I I I | I I
| | | | I ! |

- I | I I I | |
[ I I I I I |
I [ [ [ I [ I
| I | | | I I

- I | | | | | |
| | I I I I I

-

{MeBrCl) = Bromochloromethane (Hall Det)
(1CL3FBn) = 1-Chloro-3-fluorobenzene (Hall Det)
[
-
L]

Lancaster Laboratories, Inc. @ 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 e 717-656-2301 Fax; 717-656-2681



QUALITY ASSURANCE SUMMARY

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: LANCASTER_LABORATORIES__

SDG No.: TEST

Client Sample ID

Lab Sample ID

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Yes/No YES
Yes/No YES
Yes/No NO_

LEGEND:

U = Below MDL B" = Below LOQ METHODS:
FLAGS: (indicate matrix interference) A
N = Matrix Spike 00S P
* = Duplicate 00S . F
W = Method F Analytical Spike Recovery AS
<85% or >115% when the sample conc. cv

1s <50% of the spike conc. NR

S = Analysis Determined by MSA : TERMS:
+ = MSA Correlation Coefficient <0.995 MDL
E = Matrix Effects exist as proven by LOQ
Serial Dilution or Spiked Dilution 00Ss

Presence of FLAGS does not invalidate data MSA

pnann

Flame Atomic Absorption
Inductively Coupled Plasma
Graphite Furnace

Hydride Generation

Cold Vapor

Not Required

Method Detection Limit
Limit Of Quantitation
out Of Specification

Method Of Standard Addition

I certify that this data package is in full compliance with the terms and
conditions as specified by the NJDEP, both technically and for completeness,

other than the conditions detailed above.

Release of the data contained in

this data package has been authorized by the Laboratory Manager or the
Manager’s designee, as verified by the following sigqature.

Signature:

Date:

Name:

Title:

.

RN B

i

[ .

)



QUALITY ASSURANCE SUMMARY
CLIENT SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Lab Name: LANCASTER_LABORATORIES
SDG No.: TEST

Matrix (soil/water): WATER

Level (low/med): LOW

% Solids: 0

Lab Sample ID:
Date Received: 10/139/92

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M
7429-90-5 |Aluminum_ _ NR
7440-36-0 |Antimony _ NR
7440-38-2 |Arsenic__ _ NR
7440-39-3 |Barium _ NR
7440-41-7 (Beryllium _ NR
Boron _ NR

7440-43-9 |Cadmium__ _ NR
7440-70-2 |Calcium _ NR
7440-47-3 |Chromium_ _ NR
7440~-48-4 [Cobalt _ NR
7440-50-8 |Copper _ NR
7439-89-6 |Iron - NR
7439-92-1 |Lead _ P_
Lithium _ NR
439-95-4 |Magnesium _ NR
7439-96-5 |Manganese — NR
7439-97-6 |Mercury _ NR
' Molybdenu _ NR
7440-02-0 |Nickel - NR
7440-09-7 |Potassium NR
7782-49-2 |Selenium_ _ NR
___|Silicon NR
7330-22-4 |Silver —_ — NR
7440-23-5 |Sodium _ NR
Strontium _ NR
7440-28-0_|Thalliun _ NR
Tin ~ _ NR
Titanium_ NR
7440-62-2_|Vanadium_ _ NR
7440-66-6_|Zinc _ NR

Texture:
Artifacts:

Color Before:

Clarity Before:
Color After:

Clarity After:

Comments:




QUALITY ASSURANCE SUMMARY
BLANKS

Lab Name: LANCASTER_LABORATORIES
SDG No.: TEST
Preparation Blank Matrix (soil/water):

Preparation Blank Concentration Units (ug/L or mg/kg):

s |

‘Initial
Calib. “ Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) c 1 c 2 c 3 c Blank c M

Aluminum_ _ _ _| INR_
Antimony_ _ ~ _ _ _ VR
Arsenic _ - _ _| |NR_
Barium ~ - - - _ —| |[NRT
Beryllium _ ~ _ _ —| |NRT
Boron - _ _] [NRT
cadmium__ - - _ - | |NR_
Calciunm - - _ _| ¥R
Chromium_ ~ - ~ - ~{INRT
Cobalt - - _ —{INRT
Copper - - - ~ “[[NRT
Iron - - - _ “{¥rT
Lead - - - _ A
Lithium__ - - - _ —]NRC|
Magnesiunm - - - _ " INRC
Manganese - - - " {NRC
Mercury _ - ~ _ “{{NRC
Molybdenu - - - _ 1N
Nickel - - - ~ T NRC
Potassium - - - NR

Selenium - - - - " {NRC
Silicon - - - - ~1INR

Silver — - - - - —INR™
Sodium - - - - —1INR™
StrontiIum - - - - | {NR™
Thallium_ - - - = | |nr—
Tin - - - - | INR™
Titanium - - - - “1INR™
Vanadium_ - - - - =l Ixr™
Zinc _ - - - | [NRC




QUALITY ASSURANCE SUMMARY

SPIKE SAMPLE RECOVERY
. CLIENT SAMPLE NO.

Lab Name: LANCASTER LABORATORIES

SDG No.: TEST ‘
Matrix: WATER Level (low/med): LOW
% Solids for Sample: _ 0.0 '

Concentration Units (ug/L or mg/kg dry weight): UG/L_

- Control|
Limit Spiked Sample Sample Spike
Analyte %R Result (SSR) C| Result (SR) Added (SA) %R

(]
Q

Aluminum_
Antimony_
Arsenic___
Barium
Beryllium
Boren
Cadmium
s |Calcium
Chromiun_
‘|Cobalt
Copper
= |(Iron
Lead =12 28.0000
Lithium__ T
Magnesium
m (Manganese
Mercury
Molybdenu
Nickel
s |Potassiun
Selenium_
Silicon__
Silver
m | Sodium
Strontium
Thallium_
Tin
W [Titanium
Vanadium_
Zinc ~

|
N

:
[ |
FLrrd

2ttt

~ 28.0000 2000.00 0.0

||| HE555555553559580 595599955955 =

NOTE: Aan (N) in column "Q" indicates a spike recovery that is not within the.

- control limits. The data are considered to be valid because the labor-
atory control sample is within the control limits. See the Laboratory
Control Sample page of the Quality Assurance Summary.

™ Comments: '

-

-



QUALITY ASSURANCE SUMMARY

CLIENT SAMPLE NO.

DUPLICATES
Lab Name: LANCASTER_LABORATORIES
SDG No.: TEST___
Matrix (soil/water): WATER Level (low/med): LOW
$ Solids for Sample: 0 % Solids for Duplicate:

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Control

Analyte Limit Sample (S) Duplicate (D)

0O
0
g
v
QO

Aluminum
Antlmony
A¢sen1c__
Barium
Beryllium
Boron
Cadmium__
Calcium
Chromium_
Cobalt
Copper
Iron
Lead
Lithium __
Magnesium
Manganese
Mercury
Molybdenu
Nickel
Potassium|.
Selenium
Silicon
Silver T
Sodiun
Strontiunm
Thallium_
Tin
Titanium
Vanadlum
Zinc

III EEEEEEFEE R EE LR M LR E LR L I

Py rrrrebryrrrrr vyl

Pyt rrrrrrrrrretrirrnd

NOTE: An asterisk(*) in column "Q" indicates poor duplicate precision.

' The data are considered to be valid because the laboratory control
sample is within the control limits. See the Laboratory Control
Sample page of the Quality Assurance Shmmary.



Lab Name: LANCASTER_LABORATORIES

QUALITY ASSURANCE SUMMARY

STANDARD ADDITION RESULTS

5DG No.: TEST _
Concentration Units: ug/L
13 '
Sample |An{0O ADD 1l ADD 2 ADD 3 ADD Final
No. ABS CON ABS CON ABS CON ABS conec. Q

LR e e e e




ian Nane:

IC?2 SZRIAL

iab Code:

Case No.:

wztrix (solil/water):

Concentraticn Units: ug/L

EPA SAMPLZ )O.
DILUTIONS ‘
; |
Contract: |
SAS Uo.: SDG No.:

Level (low/med):

Initial Sample
Result (I) o]

Serial
Dilution
Pesult (S)

JAluminum_
|Antinony_
|Arsenic___
|2axriun

|Beryllium
|Cadmium___
|Calecium_
|Chremiun
|Cehalt

| Corper

|Irxon

|Lead

|Magnesium
|Manganese
|¥ercury
|Nickel

] Potassium
] Selenium
|Silver

| Sédium

[Thallium_
| Vanadium
]Zinc

FORM

IX - IN

TR

fiDiffer-{| | |
Ci| ence ||Q| #|
1 Pl___|
I_I1 [1_1__1
[_1t [
11l Pl 1
f_11 I
1_ T}
I_11 |
I_11 | O
I_11 |
I_11 LI
[_11 11
|11 Pl
I_11 P11
i1l 1 __|
i1 [ O
11 [1_f__1
{11 ol
111 Pl_i___|
|1t It __1
Pt Pt 1
(11 |
i1l 1|
|t P11l
1_11 11
1_11 (1 R

3/90



({Cobalt

QUALITY ASSURANCE SUMMARY

LABORATORY CONTROL SAMPLE

ab Name: LANCASTER LABORATORIES

DG No.: TEST__

‘0lid LCS Source:

.queous LCS' Source: LLI

.Analyte

Aqueous (ug/L)
True Found %R(1) True

Solid (mg/kg) o
Found C Control Limits

%R

iAlumlnum_
Antimony

Arsenic__
Barium

Beryllium
Boron

Cadmium__
Calcium___
Chromium_

Copper

Iron

Lead

LithIum
Magnesiunm
Manganese
Mercury -
Molybdenu
Nickel

Pty rr bbby

Potassium
Selenium_
Silicon_.~
Silver

Sodiunm

Strontium
Thallium_
Tin

Titanium_
Vanadium_
Zinc

(1) Control Limits: All Metals 80-120




—abh Name

ICP INTERFEREINCEI CHECK SAMPLE

Contract:

Tan Code:

Ic? ID Mumber:

Case No.: SAS No.:

Ccncentration Units: ug/L

ICS Scurce:

SDG MNo.:

| 1}
8 BT
cl r.
-
IR
- O
o I o9
s

“w, ha ye
-l"

W w

OO0 v

Qo

0
13}
1
C
4

00000

y oM
awo
(¢ e

(W4

gnesiun|
ancanese]
Marcury |
l‘lic\(e')

...-_.-_—__-_...——-—-—-—-‘ N
. .

| Fotassium
fSelenium_
iSilver

]Thallium
l’anad*un

|

I

i

I

| Sodium |
|

]
}Zinec ]
|

l

TORM IV - IN

3/90
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QUALITY ASSURANCE SUMMARY

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: LANCASTER LABORATORIES

SDG No.: TEST__

Initial Calibration Source: LLI

Continuing Calibration Source: LLI

Concentration Units: ug/L

Analyte

Initial Calibration Continuing Calibration
True Found $%R(1) True Found 3R(1) Found %R(1)

Aluminum
Antimony
Arsenic

Bariun

Beryllium
Boren

Cadmium
Calcium
Chronium_
Cobalt

Copper

Iron

Lead
Lithium___
Magnesium
Manganese
Mercury

Molybdenu
Nickel

20.0 1.00 5.0( 20.0 1.00 5.0

Potassium
Selenium

Silicon
Silver —

Sodium

Strontiun
Thallium_
Tin

Titanium_
Vanadium_
Zinc

1] %%%%%ﬁi%%%%%%%%%%ﬁ%%%%%%%%%%%?ﬂ =

(1) Control Limits: Mercury 80~120; Other Metals 90-110; Cyanide 85-115




Lab Name:
SDG No.:

T

QUALLLY AddURANLL vurainaa

Method Detection Limits

LANCASTER_LABORATORIES

EST

ICP Method No.:
Other AA Method No.:

Furnace 2A Method No.:

Comments:

GF_1,2,3_AQUEOU

(Annually)

Date: 01/15/%2

R

wéight for samples reporting in mg

Wave-
length Back- LOQ =** MDL

Analyte (nm) ground (ug/L) (ug/L) M
Aluminum_ 200_ NR”
Antimony 200_ NR__
Arsenic 5 NR _
Barium ~_ 100_ NR_
Beryllium 10_ NR
Boron 40_ NR _
Cadmiun 10_ NR_
Calcium 200 NR_
Chromium_ 50_ NR_
Cobalt 50" NR_
Copper 20_ NR
Iron 100_ NR
Lead 283.30_ BD < 1.0|F__
Lithium 20 NR_
Magnesium 100 NR_
Manganese 10_ NR_
Mercury - 0.2 NR_
Molybdenu 100 NR
Nickel 50" NR_
Potassiunm —_ 500 NR_
Selenium_ 3" NR_
Silicon 300 NR_
Silver — 20° NR”
Sodiun 400_ NR_
Strontium 10_ NR_
Thallium 10 NR
Tin ~ —300_ NR”
Titanium 10 NR_
Vanadium_ 10" NR_
zinc___ 40_ NR_
** The LOQ must be adjusted for % 5olids and Sample

/Kg.

= |

e



PREPARATION LOG

& 1ab Name: LANCASTER LABORATORIES

SDG No.:_TEST__
*™ 4ethod: P_

Client
- Sample
No.

Preparation
Date

Weight
(gram)

Volume
(mL)




SDG No.:

—————

—

Method:
End Date:

Contract:
SAS No.:

ANALYSIS RUN LOG

Case No.:

ID Number:

ab Code:
astruanent

2> YNane:
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