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Salt Lake County

2001 S. State St., Suite S2-100
P.O. Box 144575

Salt Lake City, Utah 84114-4575

Attn:  Mr. Ruedigar Matthes
P: (385) 468-4868
E: rmatthes@slco.org

Re:  Analysis of Brownfield Cleanup Alternatives (ABCA)
Schovaers Electronics
22 South Jeremy Street
Salt Lake City, Utah
Terracon Project No. 61177082 Task P

Dear Mr. Matthes:

Terracon Consultants, Inc. (Terracon) presents to Salt Lake County this Analysis of Brownfield
Cleanup Alternatives (ABCA) as part of cleanup design for the above-referenced Site. This
cleanup design activity was performed consistent with Terracon’'s Bid Proposal, Qualified
Environmental Professional (QEP), Salt Lake County Community-wide Brownfields Assessment
Grant, Spy Hop, Schovaers Electronics, and Heritage Forge, dated December 1, 2017 (Terracon
Proposal # P61177654), which was approved via electronic mail by Salt Lake County on
December 5, 2017.

In the event a Brownfields Cleanup Grant is sought to assist with cleanup of the Site, funding
guidance requires the applicant to provide the community with notice of its intent to apply for an
EPA brownfields cleanup grant and allow the community an opportunity to comment on the draft
proposal. In addition, the EPA Brownfield Cleanup funding proposal must include, as an
attachment, a draft ABCA that summarizes information about the Site and contamination issues,
cleanup standards, applicable laws, cleanup alternatives considered, and the proposed cleanup.

The ABCA must include information on the effectiveness, the ability of the grantee to implement
each alternative, the cost of each proposed cleanup alternative and an analysis of the
reasonableness of the various cleanup alternatives considered, including the one chosen. The
ABCA is intended as a brief preliminary document summarizing the larger and more detailed
technical and financial evaluations performed in addressing each of these areas. The ABCA may
be modified technically and financially or in more depth relative to each of these areas upon award
of funding and in response to community interaction.

Terracon Consultants, Inc. 6949 So. High Tech Drive  Midvale, Utah 84047
P (801) 545-8500 F (801) 545-8600 terracon.com
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Cleanup alternatives were evaluated in accordance with EPA protocols and general guidance
required prior to implementation of a cleanup design using EPA Brownfields Grant funding. More
specifically, this ABCA summarizes viable cleanup alternatives based on Site-specific conditions,

technical feasibility and preliminary cost/benefit analyses. Specific cleanup alternatives and
associated recommendations are presented in the applicable sections of this report.

Terracon appreciates this opportunity to continue to provide environmental consulting services
for Salt Lake County in support of Brownfields redevelopment. Should you have any questions or
require additional information, please do not hesitate to contact our office at (801) 545-8500.

Sincerely,
Terracon Consultants, Inc.

Curt A. Stripeika Benjamin B. Bowers

Senior Project Manager Environmental Department Manager
=

Andy King ’S

Authorized Project Reviewer
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1.0 INTRODUCTION AND BACKGROUND

Terracon Consultants, Inc. (Terracon) has prepared this Analysis of Brownfield Cleanup
Alternatives (ABCA) on behalf of Salt Lake County for the Schovaers Electronics Facility, which
comprises a single parcel addressed as 22 South Jeremy Street (0.34 acres; Salt Lake County
Parcel No. 15-02-204-007) and owned by Party of Six, LLC (the “Site”). An approximately 6,000-
square-foot industrial building occupies the Site, and an approximately 672-square-foot garage is
present on the northwest side of the Site.

The Site was residential from 1898 (or before) until the mid-1940s. The residences were
demolished by the late 1940s and the current commercial building was constructed in 1956. The
site building was originally occupied by an electrical supply company and then a wholesale
upholstery business before Schovaers occupied the building in 1977. The Site operated as
Schovaers until April 2017, and now the site is vacant. Figure 1 below shows the Site parcel
boundaries, Site layout, and surrounding properties with an aerial photograph.

The property to the north was undeveloped in 1898. By 1911 the property was residential and
remained until the 1960s. Crown Plating has occupied the property since 1965 to the current day.
To the east was Jeremy Street, followed by undeveloped land from at least 1898 to the 1950s.
By 1958 the current building was visible to the northeast and used by Greater Mountain Chemical
Company of Utah from at least 1962 to 1972, a soap company in 1977, Creed Laboratories in
1982, Chembrite in the 1990s, and Heritage Forge from at least 2009 to present. The properties
to the south were residential from at least 1898. By 1911 a railroad line was present, followed by
residences. In 1962 a janitorial supply company was listed, a laundry parts repair was listed in
the 1970s to 1990s, and then the property appears to have been used as auto repair since the
1990s. The west adjoining property was residential from at least 1898 to 1911. By 1937 the
residences were demolished, and the property was vacant until the current structure was built in
1969. The building has been occupied by Continental Industries of Utah carpet, Indico
Distributing, floor coverings, Utah Paperbox Company, Uinta Urethane Recyclers, and most
recently EPC International/Uinta Urethane Recyclers.

Responsive m Resourceful m Reliable 1
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Figure 1: Site Map (Salt Lake County Assessor’s website: https://slco.org/assessotr/)

The Site is adjoined by the following:

Direction | Adjoining Properties

North Crown Plating Company (Salt Lake Parcel No. 15-02-204-006) a facility specializing in
decorative plating of chrome, copper, nickel, gold, and brass. The facility is listed as a RCRA
Generator of Hazardous Waste.

East Jeremy Street and Heritage Forge (Salt Lake County Parcel No. 15-02-226-002).
South Vacant commercial property (Salt Lake County Parcel No. 15-02-226-008).
West EPC International Warehouse adjoins the Site to the west with Salt Lake County Parcel No.

15-02-204-004.

This ABCA has been prepared to support redevelopment of the site by prospective developers
by providing preliminary cleanup planning information. It is Terracon’s understanding a
prospective developer intends to redevelop the Site for commercial use, with the possibility of
residential use in the future.

Responsive m Resourceful m Reliable 2
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1.1 Phase |l Environmental Site Assessment — August 31, 2015

In August 2015, Terracon performed a Phase | Environmental Site Assessment (ESA; Reference
2015a in Section 4.0) on the Site for the Redevelopment Agency of Salt Lake City under their
Hazardous Substance Grant (EPA Cooperative Agreement No. 96809201). The Phase | ESA
identified the following Recognized Environmental Condition (RECs) associated with the Site.

n Impacts from adjoining properties: The north adjacent property has
documented improper disposal of TCA very near or on the property line. This
identified release represents a REC to the subject property.

n Long-term industrial use: The site has been an electroplating shop for
approximately 38 years. Evidences of releases from these industrial operations
were widespread and included leaking and spilling.

The Phase | ESA recommended a subsurface investigation be conducted at the Site to determine
if the identified RECs had impacted the soils or groundwater.

1.2 Phase Il Environmental Site Assessment — February 8, 2016

Terracon performed a Phase Il ESA (Reference 2016a in Section 4.0) on the Site for the
Redevelopment Agency of Salt Lake City under their Hazardous Substance Grant (EPA
Cooperative Agreement No. 96809601). The Phase Il ESA was performed to investigate the REC
identified in the Phase | ESA (see Section 1.1) and to perform a Building Materials Survey to
identify asbestos-containing materials (ACM) and other regulated hazardous materials that would
require removal prior to building renovation or demolition. These activities were conducted in
accordance with the Site-specific Sampling and Analysis Plan (Reference 2018a in Section 4.0)
and Quality Assurance Project Plan (Reference 2014a in Section 4.0) that were prepared for and
approved by the EPA for this Site.

The Phase Il ESA scope of work included advancement of investigation borings for collection of
soil and groundwater samples near the following features of concern.
n the Plate Shop;

n the north loading dock;

n the northern portion of the property and along the property boundary where
improper disposal of wastes at the adjacent property (to the north) has been
documented; and,

n the eastern property boundary to evaluate whether potential up-gradient, off-site
impacts have migrated to the site.

The sampling strategy was also designed to evaluate the overall extent of contamination, if
present, on the site and in the presumed down-gradient direction from the features of concern.

Responsive m Resourceful m Reliable 3
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This involved sampling near the western property boundary, west and southwest of the features
of concern. The sampling design also included the completion of three of the borings as
temporary piezometers to allow evaluation of the local groundwater flow conditions.

Laboratory analyses of soil and groundwater, samples were focused primarily on volatile organic
compounds (VOCs) and metals.

The Phase Il ESA report concluded the following.

Soil Results

n The primary soil contaminant identified in this investigation was hexavalent
chromium. Hexavalent chromium concentrations in soil were reported across the
Site in shallow soils at concentrations exceeding one or more screening levels.
The highest concentrations (above the industrial EPA RSL) were reported at soil
borings SE-SB-03, SE-SB-04, and SD-SB-13 which are located along the western
property boundary (undeveloped open ground) and at the northeast corner (under
pavement).

n As reported in the 2015 investigation and again identified during this investigation,
arsenic concentrations in soil samples collected throughout the site are higher
than the industrial RSL of 3 mg/kg. However, such exceedances are common
throughout the Salt Lake Valley area where background values reportedly range
from non-detect to 97 mg/kg (U.S. Geological Survey Professional Paper 1270;
1984). The arsenic concentrations reported in Site soil samples ranged from 4.62
to 17.5 mg/kg in the 2015 investigation, and from 1.6 to 52.9 mg/kg in the 2018
investigation. Based on these results, the reported arsenic concentrations in soil
appear to be representative of natural background levels.

Groundwater Results
n Groundwater was typically encountered at depths of approximately 9 feet below
the ground surface.

n Groundwater flow direction was to the west-southwest, with a relatively low
gradient of approximately 0.0025 feet per foot.

n The primary contaminants identified in groundwater are trichloroethene (TCE)
and hexavalent chromium. Dissolved TCE concentrations were reported above
the EPA Tapwater RSL, EPA MCL and the Target Groundwater Vapor Intrusion
Screening Level (VISL) in the western area of the Site (SE-SB-03, SE-SB-04, SE-
SB-05, SE-SB-06, and SE-SB-07) and above the EPA Tapwater RSL along the
northern property boundary (SE-SB-10, and SE-SB-11). The highest
concentration (0.0255 mg/l) was reported at location SE-SB-6 which is adjacent
to the building near the northwest corner of the Plate Shop inside the building.
These results suggest that chemical seepage from the Plate Shop may be a
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source of TCE contamination at the Site, and that off-site activities (from the
northern adjacent property) may also be impacting groundwater at the Site.

n Hexavalent chromium was detected in groundwater samples from the western
portion of the Site (SW-SB-02, SE-SB-04, SE-SB-05, SE-SB-06, SE-SB-07) and
at the northern property boundary (SE-SB-12). In the samples from these
borings, the detected (estimated J-flagged) concentrations of hexavalent
chromium ranged from 0.0002 to 0.0004 mg/l, which is below the EPA MCL of
0.10 mg/l (for total chromium including the hexavalent form) but above the
Tapwater RSL of 0.000035 mg/l. The highest detected concentration (0.0004
mg/l) was at boring SE-SB-05 located near the southwest corner of the Plate
Shop. These results also suggest that seepage from the Plate Shop may have
impacted groundwater at the Site, but that off-site impacts to groundwater may
also be migrating onto the Site.

n Concentrations of dissolved arsenic in groundwater are below the arsenic
MCL/UGWQPS of 0.01 mg/l, although dissolved arsenic concentrations are
locally higher than the tapwater RSL of 0.000052 mg/I.

n Slightly acidic conditions in groundwater were observed at several locations
across the Site, with field-measured pH values ranging from 6.13 (near the
southeast corner of the Site) to 6.68 (in the north-central portion of the Site).

1.3 Phase | Environmental Site Assessment — February 14, 2018

In February 2018, Terracon performed a Phase | ESA (Reference 2018c in Section 4.0) on the
Site for Salt Lake County under its Hazardous Substance Grant (EPA Cooperative Agreement
No. 96835701). The Phase | ESA identified the following Recognized Environmental Conditions
(RECs) associated with the Site.

n Impacts from north-adjoining property: The north-adjoining property has
documented improper disposal of TCA very near or on the property line. This
identified release represents a REC to the Site.

n Long-term industrial use: The site has been an electroplating shop for
approximately 40 years. Evidences of releases from these industrial operations
were widespread and included leaking and spilling. Historical solvent uses,
RCRA hazardous waste storage and disposal, the wastewater discharge system,
and staining are considered part of the long-term industrial use REC at the Site.

n Soil and Groundwater impacts at the Site: Based on Terracon’s Phase Il ESA,
dated February 8, 2016, sampling at the site identified soil impacts of hexavalent

Responsive m Resourceful m Reliable 5



COST ESTIMATES UPDATED SEPTEMBER 2022

Analysis of Brownfield Cleanup Alternatives 'Ir
Schovaers Electronics = 22 South Jeremy Street, Salt Lake City, Utah effacon

ACRES ID#199723=s Terracon Project 61177082 = December 31, 2018

chromium concentrations above industrial and/or residential Regional Screening
Levels (RSLs) in shallow soils across the Site. Groundwater has been impacted
by TCE above Maximum Contaminant Levels (MCLs) and/or Target Groundwater
Vapor Intrusion Screening Levels (VISLs), and hexavalent chromium below MCL
and above the tapwater RSL.

The Phase | ESA recommended an additional Phase Il ESA be conducted at the Site to assess
the vertical and horizontal extent of impacts to soils or groundwater to develop cleanup planning
documents for the site.

1.4 Phase Il Environmental Site Assessment — August 2018

Terracon performed a subsequent site investigation (Reference 2018d in Section 4.0) for the
property with the purpose of gathering additional data to bridge the gaps identified in the Terracon
2016 Phase Il ESA, the Terracon 2018 Phase | ESA, and to aid with providing the information
needed to develop an Analysis of Brownfield Cleanup Alternatives (ABCA) for the Site. These
activities were conducted in accordance with a Site-specific Sampling and Analysis Plan (SAP,
Terracon 2018a) that was prepared and approved by EPA for this Site. The SAP established
specific Site objectives, sampling process design, and details regarding Site-specific sampling
and analyses, and was used in conjunction with the EPA-approved Quality Assurance Project
Plan (QAPP, Terracon 2018b).

The investigation included advancing nine (9) soil borings (SE-SB-16 to 24) using direct-push
drilling equipment to allow for the collection of subsurface soil and groundwater samples. Soll
and groundwater samples were collected from these borings for analysis of metals, VOCs and
hexavalent chromium.

The investigation also included the collection and analyses of sub-slab vapor samples from four
distinct portions of the building: 1) northwest part of building (Drill/Router Room, SE-VP-1); 2)
northeast part of building (Washout Booth, SE-VP-2); 3) adjacent to a sample collection point and
sewer lateral (SE-VP-3); and 4) Plating Room (SE-VP-4).

The following is an overview of the identified contaminants in soil, groundwater, and sub-slab soil
vapor during the August 2018 Phase Il ESA.

Soil Results

The presence of hexavalent chromium in soils both outside and underneath the building was
confirmed at depths ranging from 1 to 10 feet below grade surface (bgs). The concentrations
reported in this investigation exceeded the Residential RSL but did not exceed the Industrial RSL.

TCE was identified in soils at 7 feet bgs (SE-SB-21) near a sump located in the Plating Room at
concentrations that exceeded the Residential and Industrial RSLs. Bromodichloromethane and
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lead were also identified in boring SE-SB-21 at a depth of 7 feet at levels exceeding the residential
RSL.

Naphthalene was detected in soil samples from borings located in the Plating Room at a depth of
7 feet. The detections were below State of Utah and EPA screening levels.

As reported in the 2015 investigation and identified during this investigation, arsenic
concentrations in soil samples collected throughout the site are higher than the industrial RSL of
3 mg/kg. However, such exceedances are common throughout the Salt Lake Valley area where
background values reportedly range from non-detect to 97 mg/kg (U.S. Geological Survey
Professional Paper 1270; 1984). The arsenic concentrations reported in site soil samples ranged
from 4.62 to 17.5 mg/kg in the 2015 investigation, and from 1.6 to 52.9 mg/kg in the 2018
investigation. Based on these results, the reported arsenic concentrations in soil appear to be
representative of natural background levels.

Groundwater Results
Based on the results of this additional investigation, the presence of TCE in groundwater was
confirmed at concentrations that exceed the MCL and the Target Groundwater Commercial VISL.

The presence of dissolved hexavalent chromium in groundwater was confirmed at concentrations
that exceeded the RSL for Tapwater but below the MCL.

Sub-Slab Vapor Results

The results of the sub-slab soil gas samples collected from the building interior reported
naphthalene and TCE were present at concentrations that exceeded the Target Sub-Slab Soil
Gas Commercial VISL. It appears there is a potential for vapor intrusion at this site.

1.5 Summary of Investigations Conducted to Date

Identified soil impacts include hexavalent chromium, TCE. and Bromodichloromethane
concentrations above industrial and/or residential RSLs. The highest concentrations of
hexavalent chromium (exceeding the industrial EPA RSL) were reported from samples collected
along the western property boundary and at the northeast corner of the Site (beneath pavement).
The highest concentration of TCE in soil (exceeding the industrial EPA RSL) was encountered
adjacent to a sump connected to a sewer lateral in the Plate Shop. Bromodichloromethane was
found next to the sump at a depth of 7 feet bgs at a concentration above the EPA residential RSL.
Naphthalene was found in soils at 7 feet bgs in several locations but at concentrations below EPA
RSLs.

Groundwater has been impacted by TCE in the western and northwest portion of the site and
from the most recent investigation below the building footprint. The highest concentrations of
dissolved TCE (above MCLs and/or Target Groundwater VISLS) have been identified below the
southwest corner of the building (Plate Shop), adjacent to a sump and sewer lateral.
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Dissolved hexavalent chromium is also present in groundwater at concentrations below the MCL
but above the Tapwater RSL. Concentrations of dissolved hexavalent chromium were reported
from samples collected along the western property boundary and at the northeast corner of the
site. The highest detected concentrations are from the southwest corner of the Plate Shop,
suggesting that seepage from the Plate Shop may have impacted groundwater at the site, but
that off-site impacts to groundwater may also be migrating onto the site from the property to the
north.

Sub-slab soil gas samples showed detections of TCE above the Target Sub-Slab Soil Gas
Commercial VISL at three locations in the building, and at one other location above the residential
VISL. The highest concentrations of TCE were found next to a sample collection point adjacent
to the sewer lateral labeled as VP-3. Naphthalene was also detected in two of the soil gas
samples with one sample above the Target Sub-Slab Soil Gas Commercial VISL and one above
the Residential VISL. The source of TCE may be from Schovaer's documented use of the
chemical. The origin of the naphthalene is unknown. There is no documented use of chemicals
that contained naphthalene. Based on Terracon’s experience, trichloroethene (in soil,
groundwater, and Sub-slab soil gas) and hexavalent chromium (in soil) represent the greatest risk
to human health and would likely be the drivers for corrective action at the Site. Listed below are
the Contaminants of Concern (COC).

Contaminants of Concern

Analyte Matrix Exposure Scenario Screening tool
Hexavalent chromium Soil Residential/Industrial EPA RSL
Bromodichloromethane Soil Residential EPA RSL
Trichloroethene (TCE) Soil, soil gas and Residential/ EPA RSL, MCL,
groundwater Commercial & VISL
Industrial
Naphthalene Soil gas Residential/Commercial EPA VISL

1.6 Project Goal

The Redevelopment Agency (RDA) of Salt Lake City designated a 319-acre area between
Interstate 15 to Redwood Road along North Temple Street as a blighted redevelopment area.
According to the RDA’s website, “The North Temple Project Area (NT) is a major entryway to Salt
Lake City. Served by the TRAX airport light rail line, or “Green Line,” the North Temple Corridor
connects Downtown to the Salt Lake City International Airport, making the area an opportune site
for new transit-oriented development. The RDA is working to attract catalytic and infill
development to the area by promoting and utilizing its construction loan programs, environmental
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assessment grants, and community outreach partnerships. The area’s form-based zoning and
significant street improvements are transforming it into a vibrant, walkable, transit-oriented
corridor.”

The Site is in the Folsom Corridor of the North Temple Project Area, and per the statement above,
environmental assessment grants have been used to assess the Site and nearby properties within
the Folsom Corridor. According to the RDA’s North Temple Project Area 2015-2019 Strategic
Plan, the RDA's priorities for the Folsom Corridor are to “Engage in pre-development activities for
the rehabilitation of the Folsom Avenue corridor as a public space and development corridor.”

Salt Lake City, and subsequently Salt Lake County, have both used Brownfields Assessment
Grant funds to assess and investigate the Schovaers Electronics Site for environmental impacts.
The objective of the assessments and investigations is to provide information to prospective
developers to assist with redevelopment of the property.

Terracon understands a developer intends to acquire the property for redevelopment for
commercial use, with the possibility of residential use in the future, which aligns with the RDA’s
objective to attract catalytic and infill development to the area. This redevelopment prospect
within the Folsom Corridor, if successful, will serve as a catalyst for future redevelopment efforts.
Remediation of documented impacts to soil, impacts to soil vapor, and groundwater may be
required to support this redevelopment strategy.

2.0 APPLICABLE REGULATIONS AND CLEANUP STANDARDS

2.1  Cleanup Oversight Responsibility

Terracon believes the two most appropriate regulatory programs to oversee remediation of the
Site are the Utah Department of Environmental Quality (DEQ) - Voluntary Cleanup Program
(VCP) or the Utah DEQ, Division of Waste Management and Radiation Control (DWMRC),
Corrective Action Program. Either program may be appropriate if cleanup is funded privately, but
the VCP will likely be required if Brownfield funds are used.

The goal of both regulatory programs is to promote the investigation and cleanup of contaminated
sites under a cooperative, regulatory-friendly framework. The purpose of the programs is to
encourage the investigation and cleanup of sites where there has been a suspected or confirmed
contaminant release threatening public health and the environment. A successful VCP cleanup
results in the issuance of a Certificate of Completion, which provides a limited release of liability
to qualified applicants as specified in the statute. The liability release is transferable to subsequent
property owners. A successful DWMRC Corrective Action Program cleanup results in two
possible designations depending on the level of residual risk as determined in accordance with
DWMRC requirements: (a) Corrective Action Complete without Controls (CACWOCSs), or (b)
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Corrective Action Complete with Controls (CACWCs), with controls provided by an Environmental
Covenant recorded on the title of the property and a Site Management Plan (SMP).

All work plans, including sampling and analysis plans and quality assurance project plans, and
reports related to environmental investigations and remediation activities conducted at the Site
will be submitted to the selected agency for review and approval.

2.2 Cleanup Standards

Terracon understand that a developer intends to redevelop the property for commercial use with
the possibility of residential development in the future. With this anticipated exposure scenario,
Terracon anticipates the following screening levels will be used as the Cleanup Standards for the
Site.

n Soil: EPA’s most recent RSLs for residential soil (current version is May 2018)
with a target cancer risk of 1x10-6 and a hazard quotient of 1.

n Groundwater: EPA’'s most recent Maximum Contaminant Levels (MCLs) for
drinking water (current version is May 2018) or EPA’'s most recent Target
Groundwater Concentration Vapor Intrusion Screening Levels for residential
exposure scenarios (current version is May 2018) with a target cancer risk of
1x10-6 and a hazard quotient of 1.

n Soil Vapor: EPA’s most recent Target Sub-slab and Near-source Soil Gas
Concentration Vapor Intrusion Screening Levels for residential exposure
scenarios (current version is May 2018) with a target cancer risk of 1x10-6 and a
hazard quotient of 1.

n Site-specific Risk-based Standards: It is possible that site-specific risk-based
cleanup standards for soil, groundwater, or soil vapor may be applied in
accordance with state and federal regulations.

2.3 Laws & Regulations Applicable to the Cleanup

Laws and regulations that are applicable to this cleanup include:

n Occupational Safety and Health Act, Hazardous Waste Operations and
Emergency Response Standard (40CFR1910.120) and applicable Safety and
Health Regulations for Construction (29CFR1926).

n National Emissions Standards for Hazardous Air Pollutants (NESHAP) (40CFR61
— Subpart M: National Emission Standard for Asbestos).

n Department of Transportation, Hazardous Materials Regulations (49CFR Subtitle
B, Chapter 1, Subchapter C).
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n Resource Conservation and Recovery Act (42 U.S.C. § 6901, et. seq.).
n National Historic Preservation Act of 1966, Section 106.
n Utah Code Ann. 19-6-401 et. seq. (Underground Storage Tank Act and rules

promulgated there under (Utah Admin Code, R311)) and the Corrective Action
Cleanup Standards Policy Per UST and CERCLA Acts, Utah Admin. Code, R311-
211.

n Utah Code Ann. 19-6-101 et. seq. (Solid and Hazardous Waste Act and rules
promulgated there under (Utah Admin Code, R315)).

n Utah Code Ann. 19-5-101 et. seq. (Water Quality Act and rules promulgated there
under (Utah Admin Code, R317)).

n Utah Code Ann. 19-2-101 et. seq. (Air Conservation Act and rules promulgated
there under (Utah Admin Code, R307)).

n Utah Code Ann. 57-25-101 et. seq. (Uniform Environmental Covenants Act).

n Salt Lake City, Salt Lake County, and State building codes and construction

requirements.

n Utah Code Ann. Title 19, Chapter 6, Part 3 et seq. (Hazardous Substances
Mitigation Act).

n Utah Code Ann. Title 19, Chapter 8 et seq. (Voluntary Cleanup Program), if the
Site cleanup is conducted under the VCP.

n Federal Small Business Liability Relief and Brownfields Revitalization Act, if
Brownfields or other Federal funding is used.

n Federal Davis-Bacon Act, if Brownfields or other Federal funding is used.

In addition, all appropriate permits and notifications (e.g., Blue Stakes of Utah Utility Notification
Center, soil disposal acceptance notification, soil transport/disposal manifests, etc.) will be
obtained prior to the cleanup activities commencing.

2.4 Climate Change Considerations

Executive Order 13514, Federal Leadership in Environmental, Energy, and Economic
Performance, establishes an integrated strategy for sustainability within the Federal Government.
Under the Executive Order, each agency is required to evaluate their climate change risks and
vulnerabilities to manage the effects of climate change on the agency's mission and operations
in both the short and long-term as part of the formal Strategic Sustainability Performance Planning
process.

Effective with Fiscal Year 2013, EPA’s Brownfields Program initiated a change to cooperative

agreements for Cleanup and Revolving Loan Fund awards. It requires cooperative agreement
recipients to evaluate the resilience of remedial options funded by the award in light of reasonably
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foreseeable changing climate conditions. As directed under EPA’s Climate Change Adaptation
Plan, the ABCA must include a discussion of observed and forecasted climate change conditions
for the area of the project and the associated site-specific risk factors. Specifically, this is to be
presented as part of the ABCA. As the possibility exists that Cleanup grant funds or Revolving
Loan Fund grand funds may be utilized for cleanup actions at the Site, climate change has been
considered in this ABCA.

2.4.1 General Considerations

In considering remedy resiliency Terracon consulted the following resources as authoritative
sources:
n Climate Resources on Data.gov

n U.S. Global Change Research Program (USGCRP)
n EPA Climate Change on EPA.gov

2.4.2 Site-Specific Considerations

The Site and Utah are in EPA’s climate designation of Southwest (Reference 2016b in Section
4.0). The Southwest is the hottest and driest region in the nation (Reference 2014b in Section
4.0). Extending from the Pacific Ocean east to the Rocky Mountains and south to the Mexican
border, this region is home to about 56 million people, about 90% of whom live in cities, including
Albuquerque, Phoenix, Las Vegas, Salt Lake City, Denver, San Diego, Los Angeles, Sacramento,
and San Francisco. The population of the Southwest is expected to increase by nearly 70% by
mid-century (Reference 2014b in Section 4.0). The Southwest encompasses a wide range in
elevations, spanning valleys that are below sea level to mountain ranges that contain some of the
highest peaks in the contiguous United States. The region’s southern portion includes deserts,
like the Mojave. In contrast, northern California, the Rocky Mountains, and the Sierra Nevada
mountain range tend to get more precipitation and snow. The Central Valley in California is one
of the most productive agricultural regions in the country.

Climate change is affecting the Southwest. Temperatures have increased by almost 2°F in the
last century, with the 2001-2010 decade being the warmest since records began 110 years ago
(Reference 2014b in Section 4.0). The length of the frost-free season has increased by 19 days
in recent decades (Reference 2014c in Section 4.0). Average annual temperatures are projected
to rise an additional 3.5°F to 9.5°F by the end of this century, with the greatest temperature
increases expected in the summer and fall (Reference 2014b in Section 4.0). Drought conditions
are already common in the Southwest and drought periods are expected to become more
frequent, intense, and longer. Drought will affect important water sources, including the Colorado
River Basin (Reference 2014b in Section 4.0). Combined with expected population growth,
climate change will exacerbate existing stresses.
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Higher temperatures lead to greater evaporation and surface water losses, more heat stress, and
increased energy demand for cooling. Over the last 50 years, there has been less precipitation
falling as snow late in the winter and snow melt has occurred earlier (Reference 2014b in Section
4.0). Maximum streamflow has also occurred earlier in the year and total yearly streamflow has
decreased in the last decade. Increasing temperatures will also increase evaporation, causing
river-flow reductions and dwindling reservoirs.

These considerations do not identify property-specific risks in considering resiliency of remedy at
this property as part of feasibility and implementability.

3.0 ANALYSIS OF BROWNFIELD CLEANUP ALTERNATIVES

A discussion of the cleanup objectives and an evaluation of remedial alternatives for the Site are
provided below.

3.1 Cleanup Objectives

n Hexavalent chromium (exceeding the industrial EPA RSL) was reported from
samples collected along the western property boundary and at the northeast
corner of the site (beneath pavement). A remedial goal would be to reduce
exposure potential to the hexavalent chromium in shallow soils.

n Trichloroethene has been detected in soil, groundwater and soil gas. The highest
concentrations were found in the Plating Shop and adjacent sewer lateral in the
building. Additionally, TCE was encountered in groundwater in the southwest
portion of the property. An objective is to mitigate vapors in the subsurface to
reduce the vapor intrusion potential.

n Naphthalene was encountered in soil gas at levels above the EPA Target Sub-
Slab Soil Gas Commercial VISL. An objective is to mitigate vapors in the
subsurface to reduce the vapor intrusion potential.

n Bromodichloromethane was detected in soil at a depth of 7 feet bgs adjacent to
the sump in the Plating Shop. The level of detection was above the EPA residential
RSL. An objective is to reduce exposure potential to this compound in soils.
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3.2  Cleanup Alternatives Considered

Terracon has discussed proposed redevelopment scenarios with the future developer and has
incorporated information from those conversations into this ABCA. The assumptions behind the
cleanup alternatives discussions include the following.

n The Site will be redeveloped for commercial/industrial use and may incorporate
residential development in the future;

n TCE has been detected in soil and groundwater. It is unknown whether the TCE
plume in groundwater extends beyond the property boundaries. Depending on
which of the DEQ regulatory programs (VCP or DWMRC) will be providing
assistance and oversight, additional investigative efforts may be required to
determine if off-site impacts have occurred;

n Hexavalent chromium in shallow soils was detected in the northeast and western
parts of the property;

n it is undetermined whether the existing on-site building will be razed as part of the
Site’s redevelopment;

n if the current building remains, a vapor mitigation system could be installed to
address sub-slab vapor concerns (e.g., sub-slab depressurization system);

n if the current building is razed, a vapor mitigation system could be included in the
future building’s design;

n The Target Sub-Slab Soil Gas Commercial VISL for TCE was exceeded at three
sub-slab sampling locations in the existing building; the fourth location (northeast
corner) was above the residential VISL;

n The Target Sub-Slab Soil Gas Commercial VISL for naphthalene was exceeded
in one location near the sewer lateral, and naphthalene exceeded the Target Sub-
Slab Soil Gas Residential VISL in the northeast corner of the building; and

n An Environmental Covenant will likely need to be recorded on the title of the
property by its Owner(s) to place institutional controls and/or engineering control
requirements on the property. The Environmental Covenant will likely restrict
groundwater uses (i.e., no potable use of groundwater) and may incorporate
additional measures to address possible exposure to the contaminants of
concern.

In addition, ACMs were identified along with mercury containing fluorescent lights and
thermostats, PCB containing ballasts and transformers, and refrigeration units containing
chlorofluorocarbons. Costs associated with removal of the ACMs or items containing hazardous
materials are not included in the cleanup alternatives considered.
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Table 1 presents cleanup alternatives with respect to: effectiveness, long-term reliability,
implementability, and cost. Also presented are advantages and disadvantages of the proposed
technology. The final solution may involve multiple technologies to achieve remedial goals. More
detailed comparison of potential costs to implement is provided in Table 2. The tables can be
found attached to this report in Appendix A.

3.2.1 Alternative 1: No Action

The No Action alternative is included as a baseline comparison to other remedial alternatives and
assumes no action is taken.

3.2.2 Alternative 2: Surficial Soil Removal, Outside Building Perimeter

This alternative is a stand-alone solution for remedial action for surficial soils impacted by
hexavalent chromium but does not address the other COCs. The necessity of this alternative
depends on the future development of the site. Exposure to soils impacted by hexavalent
chromium could be managed in-place through engineering controls to remove potential exposure
pathways. This alternative would generally include the following components:

n Excavate 12 to 24 inches of surface soils impacted with hexavalent chromium and
replace with non-impacted “clean” imported fill to reduce future exposure from
hexavalent chromium. As an alternative, hardscaping or equivalent could be used
to eliminate exposure routes. For contamination left onsite, activity and use
limitations would need to be applied to ensure exposure routes remain
incomplete.

n Area of excavation is along the west property boundary and in the northeast
corner of the property.

n Dispose of the soil an appropriately-permitted facility.

Soil may require waste characterization to identify an appropriate disposal facility and to generate
a waste profile for the facility. If any of the impacted soil is characterized as a RCRA regulated
hazardous waste, the wastes will be segregated, and the hazardous waste portions will be sent
to an approved hazardous waste landfill. For the purpose of this ABCA, it is assumed the material
can be disposed of as a non-hazardous waste. In addition, a cleanup completion report will be
prepared to document the cleanup activities, the final condition of the Site, and that the Project
Goal and Cleanup Standards were met.

3.2.3 Alternative 3: Vapor Mitigation System (VMS)

The alternative would provide vapor mitigation from accumulating sub-slab soil gas associated
with impacted soil and groundwater. The alternative does not address the hexavalent chromium
in soils. Trichloroethene and naphthalene were both identified at concentrations that exceed the
EPA commercial target sub slab soil gas VISL. Additionally, TCE was also found in groundwater
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at concentrations that exceed the EPA commercial Target Groundwater VISL. Both contaminants
pose a vapor intrusion hazard. The purpose of the VMS is to protect building occupants from
potentially harmful accumulating vapors. The approach would depend on whether the building is
to be left or razed and reconstructed and could act as a standalone solution, if the goal is to solely
mitigate sub-slab soil gas.

Building to remain

If the building is to remain, the most practical approach will be to install a sub-slab
depressurization system under the existing floor slabs. The system uses a small vacuum blower
to induce a negative pressure below the floor slab. For this type of system to be effective, there
needs to be a coarse or permeable layer supporting the floor slab to allow for air flow. Collected
soil gas is then exhausted to the atmosphere. To design the system, pilot testing will be required
to determine vacuum and air flow requirements to achieve a minimum 0.01 inches of H»>O negative
pressure below the floor slab. In the event pilot testing determines that a negative pressure will
not be achieved with the existing slab design, the slab may need to be removed and replaced,
modified or a multiple zone system may need to be employed.

Building razed

If the building is to be razed and replaced by a new building, consideration should be given to
design a passive type system that could include a passive vent system and vapor intrusion barrier.
This type of system would offer more confidence due to the engineered approach, integrating the
VMS with building materials and components, installation by a certified installer, construction
oversight by a certified inspector providing an entire building solution.

3.2.4 Alternative 4: Sump, Impacted Soil and Sewer Lateral Removal

Alternative 4 targets impacted soil in the Plating Shop and sewer lateral. Soils in the Plating Shop
exhibited impacts from TCE and bromodichloromethane. The TCE is also a contributor to the
vapor intrusion hazard. The impacted soil also contains naphthalene but at concentrations below
the EPA residential and industrial RSLs. This alternative specifically addresses VOCs found in
soil that may have been introduced into the subsurface through the sewer. This alternative does
not address the hexavalent chromium in shallow soils. The treatment may be implemented
regardless of whether the current building is razed. The building would affect excavation logistics
and with the building in-place, would be costlier. If the building were razed, implementation would
be prior to construction of a new building. This alternative would generally include the following

components:
n removal of the floor drain, sump structure and sewer lateral,
n excavation of 10 to 20 cubic yards of impacted soils from the vadose zone and

beneath or around the sump and sewer lateral;
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n disposal of the sump, soil and sewer lateral at an appropriately-permitted facility;

n waste characterization of the sump contents, floor drain residuals, and impacted
soils beneath the sump to determine appropriate disposal facilities; and

n replacement of sump structure, floor drains and sewer lateral as needed for future
Site use, and prior to backfilling, collection of confirmation samples to document
soil impacts have been removed.

If any of the impacted solil is characterized as a RCRA regulated hazardous waste, the wastes
will be segregated and the hazardous waste portions will be sent to an approved hazardous waste
landfill. For the purpose of this ABCA, it is assumed the material can be disposed of as a non-
hazardous waste. This alternative does not directly address impacted groundwater, although it
will remove an ongoing source of TCE impact to groundwater. The method may reduce or
eliminate the vapor intrusion potential by soil removal.

3.2.5 Alternative 5: Soil Vapor Extraction (SVE)

Alternative 5 is Soil Vapor Extraction (SVE), a remediation technology with an objective to
substantially reduce the concentration of volatile contaminants in the source media (e.g.,
subsurface soil) to levels that will permanently reduce sub slab vapor concentrations to levels
below the EPA’s Target Sub-Slab Soil Gas Concentration VISL, specifically for TCE and
naphthalene. SVE is not an appropriate technology for direct remediation of groundwater
(although by remediating soils it will indirectly reduce ongoing impacts to groundwater), nor is the
technology appropriate for remediation of the hexavalent chromium in soils. The technology uses
a blower coupled to vapor extraction wells installed in the source area. The blower induces a
vacuum for removing soil gas and accelerating volatilization of contaminants from soil. The
difference between SVE and VMS is that SVE removes source and VMS removes or prevents
soil gas accumulating below the floor slab. Both SVE and VMS methods may require a Notice of
Intent and reporting to the Utah Department of Air Quality. Extracted vapors may require
treatment prior to discharge to the atmosphere to reduce Hazardous Air Pollutants (HAPS).

The SVE system may be installed regardless of whether the current building is razed. If the
current building remains, the SVE system may include vapor extraction wells located in the
building and in locations outside the building’s footprint. If the building is razed, the SVE system’s
vapor extraction wells will be in remaining contaminant source areas, if any, and areas where soil
vapors exceeding residential or commercial VISLs, as applicable, have been identified, but the
exact locations may need to be tailored to fit within future development plans.

Pilot testing would be required to determine the feasibility of using SVE and to determine site

parameters for design. SVE systems can take months to years to achieve cleanup and require
ongoing operations and maintenance (O&M) and sampling to determine system effectiveness.
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3.2.6 Alternative 6: In-Situ Chemical Oxidation

Alternative 6 targets the organic contaminants in groundwater and, to a lesser degree, impacted
soils. This alternative proposes to use a chemical oxidant to transform/degrade the TCE to levels
that would be more protective of the EPA Target Groundwater Concentration VISL and to mitigate
potential off-site impacts. The technology may also be appropriate for destruction of other volatile
organics that may be present in groundwater and to a lesser degree in soils. The technology
would not be appropriate for use to remediate the hexavalent chromium in soils.

This alternative is intended as an additional amendment implemented at the time of soil removal
as outlined in Alternative 4. Activated persulfate would be mixed above grade and added as a
solution to the open excavation. Additional persulfate would be injected through direct push
methods down gradient of the sump to reduce TCE concentrations near the property boundary.
Several companies manufacture products that could be used. Further research and vendor
coordination would be required to determine competing oxidant demands, suitable product,
volumes and dosages to be applied, method of delivery, and concentration needed to achieve
remedial goals.

The treatment may be applied regardless of whether the current building is razed or not, as the
target area is not affected by the presence of the building. The building would affect the method
of delivery and with the building in-place would be more-costly. If the building were razed,
implementation would be prior to construction of a new building.

Chemical oxidation can be an effective system to remediate chlorinated hydrocarbons in the
subsurface. Many factors play a role in the success of the proposed treatment. Some of these
factors are listed below:

n Demand for the oxidant from target compounds and nontarget compounds
n Remedial goals

n Site geology

n Mass of oxidant
n Contact times
n Groundwater velocity

Additional subsurface information may be required to properly design treatment specifications
and provide an appropriate delivery system to distribute the chemical in the target zones. The
biggest challenge for chemical oxidation at the Site is the native, fine-grained soils observed in
investigation borings, which typically included silts and clays in the impacted zones.

The applicable remedial alternatives for the analytes exceeding screening levels are summarized
below.
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Tlerracon

Remedial | Screening Exposure ,
Al Alternative | tool Scenario SN
Hexavalent chromium | 2 EPARSL ReS|de_nt|aI Soil
Industrial
Bromodichloromethane | 4,5 EPA RSL Residential Soil
EPA RSL, | Residential
Trichloroethene 3,4,5,6 MCL, VISL | Industrial Soil, water, soil gas
Commercial
Naphthalene 3,4,5,6 EPAVISL Resdent@l Soil gas
Commercial
3.3 Recommended Cleanup Alternative

To achieve the Cleanup Objectives listed in Section 3.1, a multiple-component approach is
recommended as discussed below.

The “No Action” option (Alternative 1) is not considered a viable option since it does meet the
redevelopment objectives or protect from future exposure to site contaminants. The SVE option
(Alternative 5) is a suitable alternative for the remediation of TCE-impacted soil and mitigation of
vapor intrusion. However, the option does not address hexavalent chromium in soil, does not
directly address groundwater contamination, and is considered the most expensive option
requiring engineering, capital costs, installation, and long-term O&M and monitoring.

A multiple-component approach involving Alternatives 2 and 3 are recommended as a minimum.
Alternatives 4 and 6 could be implemented to specifically address soil and groundwater impacts:

n Alternative 2 (hexavalent chromium impacted soil removal) eliminates exposure
to near surface soils contaminated with hexavalent chromium. Depending on
future development and resulting exposure scenarios, this alternative could be
modified (for example, by re-location of the impacted soils below clean cover
and/or hardscape) and removal may not be required. Contamination left onsite
will pose use limitations and require site management for future uses to ensure
exposure routes remain incomplete.

n Alternative 3 (VMS) addresses vapor intrusion, which is the main exposure
pathway within the building interior.

n Alternative 4 (VOC impacted soil removal) reduces vapor intrusion and ongoing
impacts to groundwater by source removal of impacted soils in the Plating Shop,
sump and sewer lateral.

n Alternative 6 (chemical oxidation) targets groundwater in the Plating Shop and
southwest property corner where TCE was found in groundwater at levels above
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MCLs and within the building, above the Target Sub-Slab Soil Gas commercial
VISL. This alternative is intended to complement Alternative 4.

Following implementation of a remedial strategy, a cleanup completion report would be generated
to document that the cleanup activities were completed, along with the final condition of the Site
based on cleanup confirmation sampling. Depending on which DEQ regulatory program provides
oversight, a post-remediation risk assessment may also be required to calculate the level of
residual human health risk, along with a Site Management Plan (SMP) specifying controls to
manage the residual risks and the possibility of an Environmental Covenant to manage future Site
use with remaining environmental impacts.
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Table 1 — Brownfield Cleanup Alternatives Balancing Factor Evaluation

Remedial . - - L
AlErmative Effectiveness Long-term reliability Implementability Cost Implications
1. No Action Does not address Does not address Not applicable for No Action. No cost to implement.

potential risks.

potential risks.

Potential cost implications on property
value and future liabilities associated with
contaminant exposure.

Limited shallow soil
removal in areas where
hexavalent chromium
was detected at above
EPA RSLs to reduce
exposure to soil. Does
not address other
COCs.

2. Surficial soil
removal, outside
building perimeter

Addresses exposure to
near surface soils
contaminated with
hexavalent chromium.
Environmental
covenants required to
limit future uses and
activities.

Minor implementation risks associated
with excavation and transportation to
appropriate disposal facility. Minor risk
to community due to transportation.
Requires the Owner to impose land use
and activity restrictions to eliminate
exposures to the hexavalent chromium
impacted soils, if any remain at site.

Low to moderate costs for excavation,
transportation, and disposal fees.
Additional costs for backfill and compaction
of excavation.

3. Vapor Mitigation
System (VMS)

Addresses vapor
intrusion from VOCs in
groundwater and soils.
VMS is not recognized
as a remediation
technology.

Does not address
impacts to soil or
groundwater. Requires
the operation of a
passive or active
system fitted with alarm
indicators in the event
of system failure.

Can be implemented into the existing
building or incorporated in the design of
any future development. Properly
maintained, the system would operate
for the expected life of the building.

VMS: Moderate costs associated with
vapor mitigation (either sub-slab
depressurization for the existing building or
a vapor mitigation system for new
buildings).

4. Sump, impacted
soil and sewer
lateral removal

Effectively manages
VOC soil impacts
around the Plating
Shop sump and sewer
lateral. Reduces vapor
intrusion from TCE and
naphthalene by source
removal of impacted
soils. Does not address
hexavalent chromium
impacted soils.

Limited excavation,
does not address soils
in other areas. May
improve groundwater
quality in southwest
corner of Building.

Minor implementation risks associated
with excavation and transportation to
appropriate disposal facility. Minor risk
to community due to transportation.

Can be implemented in the existing
building or incorporated as part of any
future development.

Excavation: Low to moderate costs for
excavation, transportation, and disposal
fees. Additional costs for backfill and
compaction of excavation.

Responsive m Resourceful m Reliable



COST ESTIMATES UPDATED SEPTEMBER 2022

Remedial
Alternative Effectiveness Long-term reliability Implementability Cost Implications
5. Soil Vapor Reduces source zone Targets the unsaturated | Design of a SVE system is based on SVE: High implementation cost to include

Extraction (SVE)

of VOC contaminant
levels in soil to
eliminate the need for a
VMS.Technology could
be employed to replace
soil excavation in the
Plating Shop and sewer
lateral.

Does not address
hexavalent chromium
impacted soils.

zone with minimal
benefits to the
saturated zone. Semi-
volatile contaminants
may not be adequately
addressed or require a
longer remedial period.

Requires pilot testing to
determine feasibility of
technology, equipment
design and placement.

building design, subsurface lithology
and expected performance. Costs will
be higher than a VMS as the goal is to
eliminate or reduce the contaminant.
source and eliminate the need for a
VMS. After achieving remedial goals,
the system could be decommissioned
and removed.

engineering costs, pilot testing, capital
equipment, installation/construction,
permitting, and O&M.

6. In-Situ
Chemical
Oxidation

Reduces source zone
contaminant levels of
VOCs in groundwater
and lesser degree soils.

Does not remediate the
hexavalent chromium in
soils.

Reduces the
concentration of
chlorinated compounds
through chemical
oxidation. Reduces
vapor intrusion potential
and reduces off-site
migration of chlorinated
compounds.

Chemical injection in source area for
degradation of chlorinated compounds
(TCE), primarily in the saturated zone.
Would require different mechanisms for
delivery to groundwater versus vadose
zone soils.

Difficult to implement after development
construction.

Chemical Oxidation: Low to moderate
costs to procure injection chemical,
methods for application and labor. May
require multiple treatments.

Responsive m Resourceful m Reliable



Table 2 — Estimated Comparative Costs for Cleanup Alternatives

COST ESTIMATES UPDATED SEPTEMBER 2022

Cleanup Alternative

Estimated Costs

Notes

1. No Action

$0

Not a viable option.

2. Surficial soil removal,
outside building
perimeter

Hexavalent chromium
removal exterior of
building

$40,000 - $45,000

Removal of hexavalent chromium impacted soils to a depth of 12 inches below finish grades.
Impacted area is the exterior northeast quadrant of the property. Assumes a 2,800 ft? area.

$10,000 | Remove, transport, and dispose of impacted soils. Contractor rough estimate
based on similar projects. Includes all labor and equipment necessary. Assumes
non-hazardous waste disposal at a RCRA Subtitle D landfill.

$10,000 | Import backfill and compact.

$20,000 - $25,000

Cleanup planning document preparation, public notification of proposed cleanup,
Terracon oversight during remediation, completion report.

3. Vapor Mitigation
System (VMS)

VOC removal from soil
gas and indoor air

$95,000 - $160,000

Building to Remain

$15,000

Pilot testing for active sub-slab depressurization system.

$15,000

Engineered design of system.

$60,000 to $90,000

Installation of system. Costs vary due to unknowns for sizing of system, sub-slab
component design and factors governing installation.

$20,000

Operations and Maintenance for the life of the building.

Building Razed and

Replaced:

$15,000

Engineering Design.

$40,000 - $70,000

Installation of system. Costs vary due to unknowns for sizing of system, sub-slab
component design and factors governing installation.

$20,000

Operations and Maintenance for the life of the building.

Oversight and Repo

rting:

$20,000

Cleanup planning document preparation, public notification of proposed cleanup,
Terracon oversight during installation, completion report.

4. Sump, impacted soll
and sewer lateral
removal

Source zone removal
from Plating Shop and
sewer lateral

$25,000 - $30,000

Removal of sump, d

isposal of sump contents, sewer lateral, and contaminated soils:

$5,000 to $10,000

Remove, transport, and disposal of sump contents, sewer lateral and
contaminated soils (10 to 20 cubic yards). Contractor rough estimate based on
similar projects. Includes all labor and equipment necessary. Assumes non-
hazardous waste disposal at a RCRA Subtitle D landfill.

$5,000

Import backfill, compact and restoration.

$15,000

Cleanup planning document preparation, public notification of proposed cleanup,
Terracon oversight during installation, completion report.

Responsive m Resourceful m Reliable
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Cleanup Alternative

Estimated Costs

Notes

5. Soil Vapor Extraction
(SVE)

Source zone removal of
volatile compounds

$330,000 - $385,000

Soil Vapor Extraction

$25,000 - $30,000

Pilot testing.

$20,000

System design.

$185,000

Capital costs and installation.

$25,000

Terracon installation oversight.

$50,000 to $75,000

Operations and maintenance for 2 years.

Oversight and Reporting:

$25,000 - $50,000

Cleanup planning document preparation; air emissions permitting and reporting;
meetings with the selected regulatory agency; public notification of proposed
cleanup; and cleanup completion report.

6. Groundwater
Treatment, In-Situ
Chemical Oxidation

Chemical oxidation of
organic compounds,
targeting groundwater
and lesser degree
vadose zone soils

$81,500

Oxidative Dechlorination Injection:

$12,500

System design based on manufacturers recommendation.

$50,000

Cost for chemical, mixing, and delivery.

$66,500

Soil confirmation sampling and oversight.

Oversight and Reporting:

$12,500

Cleanup planning document preparation; meetings with the selected regulatory
agency; public notification of proposed cleanup; and cleanup completion report.

Estimated costs do not include regulatory oversight by either the VCP or the DWMRC. Agency oversight is billed at $110/hour.

Responsive m Resourceful m Reliable
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Figure 1: Project Organizational Chart
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A2.1 Acronym List

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act, as

Amended

DERR Division of Environmental Response and Remediation

DL laboratory reporting limit a.k.a. practicable quantification limit

DQI Data Quality Indicators

DQO Data Quality Objectives

ESC ESC Laboratories

HASP Health and Safety Plan

IHI IHI Environmental

LCS Laboratory Control Sample

LFB Laboratory Fortified Blank

MCL Maximum Contaminant Level

mg/kg milligrams per kilogram (or parts per million)

mg/L milligrams per liter (or parts per million)

Mo/kg micrograms per kilogram (or parts per billion)

pg/L micrograms per liter (or parts per billion)

MS Matrix Spike

MSD Matrix Spike Duplicate

NELAP National Environmental Laboratory Accreditation Program

OSHA Occupational Safety and Health Act

PARCCS precision, accuracy, representativeness, completeness, comparability, and
sensitivity

ppb parts per billion (in pg/kg or pg/L)

ppm parts per million (in mg/kg or mg/L)

PQL Practical Quantitation Limit

PR Percent Recovery

PS Performance Standard

QA Quiality Assurance

QAPP Quiality Assurance Project Plan

QC Quiality Control

RDA Redevelopment Agency of Salt Lake City

RSL Regional Screening Level

SAP Sampling and Analysis Plan

TOC Table of Contents

UDEQ Utah Department of Environmental Quality

US EPA United States Environmental Protection Agency
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A3 Distribution List

Christina Wilson
Brownfields Project Manager
U.S. EPA Region 8

Mail Code: 8EPR-SR

1595 Wynkoop Street
Denver, CO 80202-1129
(303) 312-6706

Jill Wilkerson-Smith

Redevelopment Agency of Salt Lake City
City and County Building

451 South State Street, Room 418

Salt Lake City, UT 84114

(801) 535-7243

David Bird

Utah Department of Environmental Quality

Division of Environmental Response and Remediation

Project Manager for the North Temple Brownfields Assessment
P.O. Box 144840

Salt Lake City, UT 84114-4840

(801) 536-4100

A4 Project/Task Organization

This Quality Assurance Project Plan (QAPP) provides guidelines for the acquisition,
analysis, and validation of data collected as part of the North Temple Brownfields
Assessment. Following is a brief description and identification of key personnel involved in
the North Temple Brownfields Assessment Grant project. An organizational chart indicating

the roles of these individuals is included as Figure 1.

The RDA Project Manager is the central point of contact for problem resolution and is the
primary point of contact with the Consultant Project Manager regarding technical issues
associated with this project. The RDA Project Manager is responsible for updating,

maintaining, and distributing the QAPP and also acts as the Project QA Leader, conducting

RDA - NTBA 5 IHI Environmental
Quality Assurance Project Plan Project #AL127481
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QA activities and providing oversight during the field activities with routine visits to the
jobsite. The RDA Project Manager for this project is:

Ms. Jill Wilkerson-Smith

Redevelopment Agency of Salt Lake City
City and County Building

451 South State, Room 418

Salt Lake City, Utah 84114

Phone: (801) 535-7243

Email: jill.wilkerson-smith@slcgov.com

The Consultant Project Manager will have responsibility for overseeing the activities
associated with the Phase Il ESAs. This person will be responsible for the preparation and
maintenance of the QAPP, for distribution of the most current version of the QAPP to the
individuals identified in A3, and for overall management of the field investigation portion of
the project. The Consultant Project Manager will be the primary technical point of contact
for communication with the RDA. Additional responsibilities include scheduling,
subcontractor procurement, cost accounting and reporting, identification of potential
problems and development of contingency plans to respond to the identified problems. The
Consultant Project Manager for this project is:

Mr. Andy King, P.G.

Terracon Consultants, Inc.

640 Wilmington Avenue

Salt Lake City, UT 84106

Phone: (801) 746-5443
Email: arking@terracon.com

The Consultant QA/QC Officer for this project will act as an independent advisor to the
Consultant Project Manager and will oversee project activities as necessary. This role will
include reviewing any changes to the scope of the project and conducting final QA/QC
reviews of all data included in final Phase Il reports for properties that are assessed as part of
this project. The Consultant QA/QC Officer for this project is:

RDA - NTBA 6 IHI Environmental
Quality Assurance Project Plan Project #AL127481
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Mr. Wynn John, PE, PG

IHI Environmental (A Terracon Company)
640 Wilmington Avenue

Salt Lake City, UT 84106

Phone: (801) 746-5480

Email: john@ihi-env.com

Regulatory oversight will be provided by the U.S. Environmental Protection Agency (EPA)
Region 8 and the Utah Department of Environmental Quality (UDEQ). The EPA and UDEQ
will collectively be referred to as the Agencies. The EPA Project Officer has overall
approving authority for the project and also serves as the EPA Region 8 QA Officer and will
review and approve the QAPP and SAPs and revisions in terms of quality-assurance aspects.
The EPA Project Officer is:

Christina Wilson

1595 Wynkoop Street

Denver, Colorado 80202

Phone: (303) 312-6706
Email: Wilson.Christina@epa.gov

The RDA has involved the UDEQ because of their specific knowledge and experience. If
impacts to the subsurface are identified during the sampling activities, the UDEQ will be the
agency providing oversight for any subsequent cleanup activities that may be undertaken
(which are beyond the scope of the current assessment grant). The UDEQ reviewed the draft
QAPP and provided suggestions before the draft QAPP was submitted to EPA for comment.
The UDEQ will remain a technical resource for the field activities and reporting throughout

the course of the project. The UDEQ Project Manager for this project is:

RDA - NTBA 7 IHI Environmental
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Mr. David Bird

Utah Department of Environmental Quality

Division of Environmental Response and Remediation
P.O. Box 144840

Salt Lake City, UT 84114-4840

(801) 536-4100

Email: dgbird@utah.gov

A5 Problem Definition/Background
A5.1 Purpose /Background

The Salt Lake City Corporation received a Brownfields Assessment Grant to support long-
term urban renewal along the North Temple Corridor. The purpose of the North Temple
Brownfield Assessment is to identify environmentally compromised sites along the North
Temple Corridor and develop a strategy for assessing potential impacts, evaluating

redevelopment potential, cleanup objectives, and mitigation strategies.

Twenty-four Phase | Environmental Site Assessments (ESAs) were conducted throughout the
corridor in 2010. Although Phase | ESAs are valid for a period of 180 days and the previous
Phase | ESAs are currently expired, the previous Phase | ESAs identified multiple sites with

known and potential environmental impacts.

The Brownfields Assessment includes developing a comprehensive web-based database
detailing environmental information, identifying any data gaps hampering marketing or
development, conducting Phase 11 assessments to resolve data gaps, developing corrective
action plans, and preparing new Phase | ESAs on select properties in support of future

redevelopment.

RDA - NTBA 8 IHI Environmental
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A6 Project Task/Description and Schedule

The results of the previous Phase | ESAs, along with additional environmental information
compiled in the web-based database, will be used to screen properties for potential
environmental impacts. Potential contaminants of concern include, but are not limited to,
petroleum hydrocarbons, oil and grease, solvents, and heavy metals. Site-specific SAPs will
be developed for the Phase 11 assessments to be conducted on each selected property that will
detail the contaminants of concern, sampling locations, and sampling rationale. The Phase Il
reports will be consistent with standards at ASTM E1903-11.

A7 Quality Objectives and Criteria for Measurement Data
A7.1 Data Quality Objectives

Data Quality Objectives (DQOs) are quantitative and qualitative statements that specify the
quality of data required to support the objectives of an investigation. DQOs are generated
through the DQO Process, as shown in Guidance on Systematic Planning Using the Data
Quality Objectives Process (QA/G-4) (EPA; February, 2006).

A7.2 Measurement Performance Criteria

Table 1 provides measurement performance criteria for the Data Quality Indicators (DQIs),
as expressed in terms of precision, accuracy, representativeness, comparability,
completeness, and sensitivity (PARCCS). The DQIs provide verifiable measurement criteria
to determine if the data needs have been met. A brief definition of the PARCCS, including

bias, are below.

Precision The measure of agreement among repeated measurements of the same
property under identical, or substantially similar conditions; calculated as either the range or
as the standard deviation. Precision may also be expressed as a percentage of the mean of the

measurements, such as relative range or relative standard deviation (coefficient of variation).

Bias The systematic or persistent distortion of a measurement process that causes

errors in one direction. Use reference materials or analyze spiked matrix samples.

RDA - NTBA 9 IHI Environmental
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Accuracy A measure of the overall agreement of a measurement to a known value;
includes a combination of random error (precision) and systematic error (bias) components of

both sampling and analytical operations.

Representativeness A qualitative term that expresses “the degree to which data accurately
and precisely represent a characteristic of a population, parameter variations at a sampling
point, a process condition, or an environmental condition.” (ANSI/ASQC 1995)

Comparability A qualitative term that expresses the measure of confidence that one

data set can be compared to another and can be combined for the decision(s) to be made.

Completeness A measure of the amount of valid data needed to be obtained from a

measurement system.

Sensitivity The capability of a method or instrument to discriminate between

measurement responses representing different levels of the variable of interest.

Soil and groundwater samples submitted for laboratory analyses will be considered
definitive, consistent with EPA Superfund Data Categories (EPA; September 1993).
Analytical results will be evaluated using current EPA Regional Screening Levels (RSLS)
and Utah’s Groundwater Quality Standards and the US EPA’s Maximum Contaminant
Levels. Petroleum hydrocarbon impacts suspected to originate from an underground storage
tank will be evaluated using Utah’s Department of Environmental Quality, Division of
Environmental Response and Remediation’s Leaking Underground Storage Tank Program
Cleanup Levels. As such, the level of data sensitivity is required to result in laboratory
reporting limits (practical quantitation limits or PQLS) that are below the regulatory

screening levels listed above.

Certification and validation requirements apply to the laboratory. Regularly scheduled
analyses of known duplicates, standards, and spiked samples are a routine aspect of data
reduction, validation, and reporting procedures for the laboratory. The laboratory, which is
associated with the National Environmental Laboratory Accreditation Program (NELAP),
will verify the reliability and credibility of the analytical results. Additionally, the laboratory

RDA - NTBA 10 IHI Environmental
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reporting limits need to be lower than the screening levels for each of the analytes analyzed.
A copy of the Laboratory Quality Assurance Manual with the laboratory reporting levels is
provided in Appendix A.

A8 Special Training Requirements

The Occupational Safety and Health Administration (OSHA) 40-hour Hazardous Waste
Operations and Emergency Response (HAZWOPER) training, including an up-to-date 8-
hour refresher course as required by OSHA, is required for field personnel. Initial 40-hour
HAZWOPER “live” training is provided by reputable training providers in the local
community, and annual refreshers are provided either by “live” training or via online courses
approved by Terracon’s Corporate Safety and Health Manager. Documentation (training
certificates) of HAZWOPER and refresher training is maintained by Terracon’s Corporate
Safety and Health Manager in employees’ confidential medical surveillance/environmental
training files. In addition, Terracon’s environmental project managers (or designees) are
responsible for conducting site-specific safety briefings prior to beginning all Terracon
hazardous waste site projects. IHI/Terracon will prepare a site-specific Health and Safety
Plan (HASP) prior to mobilizing to the site to identify specific hazards that may be
encountered during all phases of the field work.

A9 Documentation and Records

The data collected during the assessments will be summarized in Phase 1l reports
documenting the investigation procedures and results, along with supporting maps, figures,
and data summary tables. Appendices will include appended data for all analyses, including
laboratory QA/QC evaluation, chain of custody documentation, and field forms. Phase |
reports, where prepared, will follow ASTM E1527-13 and Phase 1l reports will be prepared
following guidance at ASTM E1905-11.

Field personnel will maintain a field log to record all pertinent activities associated with all

sampling activities. Any photographic documentation will also be recorded in the field log,

RDA - NTBA 11 IHI Environmental
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as will documentation of any field problems and corrective measures taken. Additional field
documents will include sketch maps, borehole logs, and chain of custody records (COCs).

Labels generated by the laboratory will be affixed to sample containers and completed by
field personnel. The labels will identify sample numbers, dates and times collected, and
requested analyses. Chain of custody records will be maintained for all samples from the
time of collection through the time of submittal to the laboratory for analysis.

Electronic project documents (including but not limited to word processing files,
spreadsheets, laboratory analytical reports, project photographs, and CAD/GIS files) will be
stored for a minimum of five years in an electronic project folder on a local server in the
IHI/Terracon office that is backed up automatically on a daily basis to a mainframe at
Terracon’s corporate office in Olathe, Kansas. In addition, all analytical reports and chain-
of-custody records will be maintained indefinitely on the analytical laboratory’s LIMS
database, and made available via the laboratory’s secured online data access system.

Samples will be submitted to the laboratory, using standard turnaround times unless alternate
turnaround times are requested on chain of custody records for individual sample sets. It is
anticipated that ESC Laboratories (ESC) will be used for all analyses; ESC is certified with
the State of Utah. If another laboratory performs analyses, it must meet the following criteria
and submit all QA/QC documentation to the EPA for approval as described above:

e Demonstrated ability to achieve the required detection limits;
o Certified by the State of Utah for the specific analyses;

e Ability to meet the project’s analytical QC requirements, which includes a laboratory
method blank, laboratory control sample, matrix spike and matrix spike duplicate
performed on one of the project’s samples, chromatograms, and narrative report of
QC results and any corrective actions required; and

e Follows an internal QA/QC Program.
Details of the laboratory QA/QC Program are presented in Appendix A.

RDA - NTBA 12 IHI Environmental
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GROUPB MEASUREMENT/DATA ACQUISITION
Bl Sampling Process Design

Site-specific SAPs will be developed to include each site selected for Phase 1l investigation.
Regulatory and historical data collected during the Phase | ESA, a visual inspection of the
property, and any change in use since the Phase | ESA was conducted will be used to develop
the SAPs. Each SAP will be reviewed and approved by the Agencies prior to

implementation.
B2 Sampling Methods Requirements

All samples will be collected following IHI Standard Operating Procedures (SOPs) included
in Appendix B. The SOPs include lists of equipment needed for each SOP, and were
developed in general accordance with Guidance for Preparing Standard Operating
Procedures (SOPs) (QA/G-6) (U.S. EPA, April 2007). If problems develop in the field
during implementation of an SOP, field personnel will contact the QA/QC leader for
information on appropriate corrective action, and the problem and corrective action will be

documented in the field log book.
B3 Sample Handling, Preservation and Custody Requirements

Samples will be identified, labeled, preserved, and handled following SOP 20, which
includes chain of custody and documentation procedures. An example sample label and

chain of custody form are included as attachments to SOP 20.

Required sample containers, sample volumes, sample holding times, and sample preservation
methods for a variety of analytical parameters including those that are likely to be used in the
assessments are summarized in Table 14.6 of Appendix I11 to the ESC Quality Assurance
manual (Appendix A of this QAPP). The primary analytical parameters anticipated for the
assessments include, but are not limited to, the following: volatile organic compounds
(Method 8260); semivolatile organic compounds (Method 8270); total petroleum
hydrocarbons — gasoline and diesel range organics (Method 8015); oil & grease (Method
1664); and metals (Methods 6010/7470/7471).
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Samples will be placed into the appropriate laboratory-provided container immediately after
collection. The container will remain in the sight of the sampler or will be locked in a
secured area until the samples are transported under chain of custody protocols for delivery

to the laboratory.
B4 Analytical Methods Requirements

All analytical methods will follow standard EPA procedures as outlined in Test Methods for
Evaluating Solid Wastes - Physical/Chemical Methods (SW-846) as updated. Please refer to
SW-846 and the ESC Quality Assurance Manual (Appendix A of this QAPP) for analytical
SOPs and information regarding analytical equipment, instrumentation, performance criteria,
corrective action procedures and documentation, sample disposal, and method validation
information and procedures for nonstandard methods. Laboratory turnaround times needed
will be specified on chain of custody records for each sample set, and will typically be the
standard ESC turnaround time of 7 working days.

B5 Quality Control Requirements
B5.1 Definitive Data

To ensure that high quality, reliable data are consistently collected, and that data are
comparable to previous investigations, QA procedures will be followed throughout the
investigation. Quality assurance procedures include using the data quality objectives,
following SOPs, and collecting and analyzing field and laboratory quality control (QC)

samples.

All QC samples collected in the field will be preserved, handled, and transported in an

identical manner as the environmental samples.
Quality control samples will include the following:

e Field duplicates
e Field/Equipment blanks
e Matrix spikes and matrix spike duplicates (MS/MSDs)
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e Laboratory method blanks
e Laboratory control samples (LCS)

Quality control samples are briefly described below.

Field Duplicate Samples. To evaluate sampling and laboratory precision, field duplicate
samples may be collected, as specified in the site-specific SAP. One sample set will be
labeled with the correct sample identification, while the other will be labeled with a false or
“blind” sample identification. When required, the relative percent difference (RPD) between
detected analytes in the field sample and its duplicate are calculated, using the following

equation.

RPD = % %100 Where X; and X; are the reported concentrations of the samples

(T) being evaluated.
The target RPD for samples and their duplicates will be +20%, assuming that the reported
concentrations are greater than approximately 5 times the practical quantitation limit (PQL).
If samples exceed £20% RPD, the data will be flagged and evaluated by the QA/QC Officer.
The samples may be used if the reported concentrations are less than 5 times the PQL, and
may be used on a conditional basis if sample heterogeneity or matrix interference appears to
be the cause of the high RPD value.

Field/Equipment Blank. Field equipment blanks may be collected, as specified in the site-
specific SAP. Acceptance criteria will be less than the laboratory reporting limit (LRL). If
above the LRL, the QA/QC Officer will evaluate the data in the sampling set and the data
will be flagged for the contaminant. The QA/QC Officer will review the sampling
procedures and equipment to determine if contaminants could have been introduced by the
sampling methodology. When necessary, the results will be discussed with the Agencies,
laboratory personnel, and/or appropriate regulatory officials to determine if the data are

acceptable or should be rejected.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Samples. Samples for MS/MSD

analysis will be selected by the laboratory from the sample set at random and split in the
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laboratory. The MS/MSD samples will be spiked in the laboratory with target analytes prior
to extraction or analysis, according to the laboratory’s SOPs, and then analyzed for the same
compounds as the environmental samples. Each MS/MSD will be evaluated for Percent
Recovery (PR). If the data meets the PR criteria, the MS/MSD will be evaluated for RPD
according to the equation and standards presented above.

Percent Recovery = % x100  Where X = concentration measured in spiked sample

Xi = concentration measured prior to spiking, and
SC = spike concentration

The PR acceptance criteria are 70 - 130% for MS/MSD samples and +20% RPD. If data fail
to meet the acceptance criteria, the QA/QC Officer will evaluate the data with the laboratory
to determine potential causes of failure, such as matrix interference or sample heterogeneity.

Data may be flagged or invalidated based on discussions with the laboratory.

Laboratory Method Blanks. Method blank samples will be prepared by the laboratory and
analyzed with each analytical batch for each method. A method blank consists of laboratory-
grade deionized water or solid that is processed through all of the analytical steps required by
a method, including sample extraction, preparation, and spiking. Laboratory method blank
samples are used to identify contamination originating in the laboratory, such as laboratory
water, reagents, sample preparation steps, and instrument contamination. Method blank
samples aid in distinguishing low-Ilevel field contamination from laboratory contamination.
Method blank samples will be run with each batch of samples (20 or fewer samples per
batch). If analytes are detected in the method blank, the laboratory will correct problems as
per their standard operating procedure.

Laboratory Control Samples (LCS). Laboratory control samples are used to evaluate
laboratory accuracy in the absence of matrix interference. A laboratory control sample is
composed of laboratory-grade deionized water or clean solid that is spiked with target
analytes according to the laboratory’s SOPs prior to extraction or analysis. The percent
recovery of the spiked compounds is calculated and compared to established QC limits using
the following formula.
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x100  Where X; = concentration measured in spiked sample, and
SC = spike concentration

Xs
sc

Percent Recovery =

Acceptance criteria for the LCS are 85 - 115%. If the LCS is out of control, the laboratory
will correct problems as per their standard operating procedures.

Holding Times. Holding times are used to evaluate the representativeness of the
environmental samples. Holding time is the period following sample collection when a
sample is considered representative of the environmental conditions. The holding time for
each analysis will be compared to the method-specific holding times. Samples held beyond
their holding time prior to analysis will be rejected.

B5.2 Non-definitive data

Non-definitive data will be collected following Standard Operating Procedures. The QC
documentation is not as rigorous as requirements for definitive data, as the data may be used

for site characterization.
B6 Equipment Testing, Inspection, and Maintenance Requirements

Testing, inspection, and maintenance of all sampling equipment and field instrumentation
will be performed by IHI/Terracon field personnel prior to each day’s field use and in
accordance with the procedures and schedules in the manufacturers’ specifications. A supply
of appropriate spare parts and batteries will be maintained with each instrument in its hard-
shell transport case, along with instrument calibration supplies. Any identified deficiencies
will be documented in the field log book, along with any corrective actions (e.g., spare parts

replacement and instrument re-testing).

ESC conducts its own equipment testings, inspections, maintenance, and record keeping of
the laboratory equipment as detailed in the laboratory’s Quality Assurance Manual provided
in Appendix A.
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B7 Instrument Calibration and Frequency
B7.1 Field Instruments

Field instruments will be calibrated daily or in accordance with manufacturers’ specifications
by IHI/Terracon field personnel, using National Institute of Standards and Technology
(NIST) standards or equivalent. Calibration deficiencies, if any, will be documented in the
field log book along with their resolution (e.g., spare parts replacement and re-calibration).

B7.2 Laboratory Instruments

ESC’s Quality Assurance Manual (QAM) and Standard Operating Procedures meet all State
of Utah, The NELAC Institute, and EPA method protocols necessary to produce legally and
defensible analytical data, as indicated in the Utah Environmental Laboratory Certification
Program (ELCP) document. Certification also applies to instrument calibration, reference

material, standards traceability, data validation, and all other aspects of the ESC’s QAM.

In the event of a negative audit finding or any other circumstance, which raises doubt
concerning the laboratory’s competence or compliance with required procedures, the
laboratory ensures that those areas of concern are quickly investigated. A resolution of the
situation is promptly sought and, where necessary, recalibration and retesting is conducted.
Records of events and corrective actions taken by the laboratory to resolve issues and to
prevent further occurrences are maintained. Additional information on laboratory corrective
actions is described in Section 4.11 of their QAM.

B8 Acceptance Requirements for Supplies and Consumables

All sample containers and other dedicated consumables will meet EPA criteria for cleaning
procedures required for low-level chemical analysis. Sample containers will have Level Il
certification provided by the manufacturer, in accordance with pre-cleaning criteria
established by EPA in “Specifications and Guidelines for Obtaining Contaminant-Free
Sample Containers.” The certificates of cleanliness are maintained by the container
suppliers, and can be obtained upon request using the container batch and lot numbers. All

sample containers and sample preservatives (where applicable) will be provided by the
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laboratory. The containers shall be pre-preserved by the laboratory, if required. In addition,
the laboratory will supply the laboratory-grade deionized water for the field and equipment
blanks. The laboratory-grade deionized water may be prepared by the laboratory in-house,
but the laboratory must have a routine procedure in place to analyze the water to ensure the
deionized water’s quality. New disposable nitrile sampling gloves will be used during
collection of all media samples, and will be discarded after collection of each sample. New
disposable water filters (if required), bailers, and/or tubing will be used to collect
groundwater samples and will be discarded after use. Prior to use, the materials provided by
the laboratory or other suppliers will be inspected visually for signs of tampering or
contamination. No evidence of tampering or contamination will be acceptable. The field
team leader will be responsible for the inspection. Reserves of all field supplies and
consumables are stored and maintained in IHI’s secured storage warehouse and used as
needed by field personnel for each day’s field activities, and the reserves of consumables are
re-ordered/replenished as needed by the IHI/Terracon Environmental Department Managers.

B9 Data Acquisition of Non-direct Measurements

Additional data may be collected and used for site characterization following SOPs. QA
procedures will be followed throughout the investigation. External sources of existing data
may also be used (for example, computer databases or regulatory files of previously
investigated sites); such information will be used only for reference in selecting individual
sites for investigation. Because the validity of such data cannot be verified, this type of data
will not be considered as definitive for the purpose of assessing selected sites.

B10 Data Management

The results of each investigation will be compiled and detailed in a report. Please refer to
Section A9 for information pertaining to documentation that will be generated during the

course of the project, and storage requirements for these records.

Data will be processed using commercially available word processing, spreadsheet, and/or

database programs. During transcription of field measurements, each entry will be double-
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checked immediately after each transcription from field log books and forms. Example
forms for typical field data collection are included in Appendix B. To minimize potential
errors in laboratory data transcription, the use of electronic data deliverables (EDDs) will be
maximized during data entry to summary tables and databases. The control mechanism to
detect and correct possible errors in data transcription, reduction, reporting, and data entry to
forms, reports, and databases will be the senior peer review of documents by the Consultant
Project Manager and QA/QC leader. Data will be stored electronically, both on a local
server (subject to daily backup at a mainframe at Terracon’s corporate office) and on the
laboratory’s LIMS database system, and can be retrieved via the local server and via the
laboratory’s secured online data access system. Please refer to Appendix A (ESC Quality
Assurance Manual) for information relating to procedures used and individuals responsible
for laboratory data processing, transmittal, storage/archival, and hardware/software

configurations.
GROUPC ASSESSMENT/OVERSIGHT
C1 Assessment Activities

Assessment and oversight activities will be conducted by IHI’s QA/QC Officer. There will
be three primary activities conducted by the QA/QC Officer:

1) Surveillance Level Oversight

The Consultant Project Manager will coordinate the investigation, with independent
oversight by the QA/QC Officer. Both of these individuals will have authority to stop work
in the event of unsafe work conditions or deviation from SOPs. In the event of unsafe work
conditions, field personnel will also have authority to stop work and will immediately contact
the Consultant Project Manager for resolution. Any deviations from the QAPP will be
addressed immediately to ensure the quality of the data. Surveillance level oversight will be

conducted throughout the duration of field activities.

2) Performance Evaluations
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The QA/QC Officer will verify that the laboratory certifications and methods are current and
approved by the NELAP, prior to the initiation of field sampling.

3) Data Quality Validation Summary

Reviews of all data collected during the investigation will be conducted by the QA/QC
Officer to determine whether DQOs were met and evaluate the overall usability of the data.
These reviews will be conducted within approximately one week of receipt of analytical data
sets from the laboratory. The results of these reviews will be documented in the form of QA
status reports to the Consultant Project Manager, who will immediately notify the laboratory
if any need for corrective actions is identified. In this case, the laboratory will be required to
perform, verify any corrective actions taken, which will then be documented with an updated
QA status report by the Consultant Project Manager.

C2 Reports to Management

QA status reports (see C1-3 above) will be provided by the QA/QC Officer to the Consultant
Project Manager, who will provide copies to the RDA if corrective actions are needed or if
requested by RDA. Copies of all QA status reports will be included with the final reports
detailing the investigations. Copies of the final reports detailing the investigations will be
sent to all parties listed in Section A3 Distribution List.

GROUPD DATAVALIDATIONAND USABILITY
D1 Data Review

Upon receipt of the laboratory analytical results, the data will be forwarded to the QA/QC
Officer for review which will include initial screening to evaluate whether any of the data is
flagged or if laboratory control limits were not met. Upon acceptance of the data from the
laboratory, the data will be validated. The data validation process evaluates whether the
specific requirements for an intended use have been fulfilled and ensures that the results

conform to the users’ needs.
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D2 Validation and Verification Methods

All laboratory data will be subject to internal reduction and validation by the laboratory prior
to external release of the data, as detailed in Sections 5.11 and 5.12 of the laboratory’s QAM.

Upon receipt of data released by the laboratory, additional data validation and verification
will be conducted by the QA/QC Officer, using the criteria described in Section B5.1 and
Table 2, and including review of chain of custody and laboratory log-in records. Data will
be reviewed as it is received throughout the project. Each laboratory data set will be
provided by the laboratory as a Level 111 data package which will include the final analytical
report with qualifiers where necessary; chain of custody (COC) forms; method blanks; matrix
spike/matrix spike duplicate (MS/MSD) summary with control limits; laboratory control
sample (LCS) summary with control limits; reporting limits listed on all reports; surrogate
recoveries for GC and GC/MS analyses; initial and continuing calibration information; and

instrument blank performance.

Laboratory QC issues will be addressed by communication between the QA/QC Officer and
laboratory personnel. Problems identified in sample collection, handling, preservation, and

documentation will be addressed with the Project Manager and field staff.

Any deviations from the QA goals will be evaluated in terms of their effect on data usability.
The degree of sample deviation beyond the acceptance limit will be evaluated for its potential
effect on data usability, contribution to the quality of the reduced and analyzed data, and on
decision-making for the project. The completeness goal for the project is 90 percent valid

data.
D3 Reconciliation with User Requirements

Following the validation of field and laboratory data, all data and information will be
reconciled with the project objectives to assess the overall success of sampling activities.
Qualitative DQOs will be reviewed through a narrative discussion of the results to including
limitations, if any, on data use due to uncertainties posed by any flagged data or elevated

laboratory reporting limits.
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Table 1
Data Quality Indicators (DQIs)

Parameter QC Program Evaluation Criteria Summary of QA/QC Goals
RPDs for soil and groundwater samples will be less than +
Precision Field Duplicate Pairs RPD? 20% when detected concentrations are > 5x the LRL. When
P detected concentrations are < 5x the LRL, the RPD limit will
be + the LRL
Laboratory Control Sample Percent Recovery® LCS percent recoveries will be between 85-115%
1 1 - 0,
Bias Matrix Spike/Matrix Spike Percent Recovery” |'\Q/IPS|g\sﬂfSo? &eéfﬂééicsv\;ﬁrﬁs szlcl)(ge between 70-130%
Duplicate (MS/MSD) RPD? St
Accuracy’ Method Blanks LRL Less than LRL
Equipment Blanks LRL Less than LRL

Standard Operating Procedures

Qualitative determination of SOP

All samples collected following SOPs

. (SOPs) adherence
Representativeness Holding Times Holding Times All samples analyzed within holding times
Field/Equipment Blanks LRL Less than LRL
Units of Measure Metric Units 100% of sample results reported in same units

Comparability

Analytical Methods

Approved Methods

100% of samples analyzed using approved methods

Standardized Sampling

Qualitative determination of SOP
adherence

All samples collected following SOPs

QC Samples

10% Field Duplicates Verify 100% compliance

10% Field Blanks Verify 100% compliance

Lab QA Verify 100% compliance
Completeness Complete Sampling Percent Valid Data 90% valid data
Sensitivity Sample analyses LRL 100% of LRLs are less than Performance Standards
a: RPD = %xmo; where X; and X; are the reported concentrations of the samples being evaluated.

b: Percent Recovery = %xloo; where X = concentration measured in spiked sample, X; = concentration measured prior to spiking, and SC = spike concentration.
c¢: Instrument calibration, reference material, standards traceability, and data validation will follow ESC’s Standard Operating Procedures.

LRL - Laboratory Reporting Limit
RPD - Relative Percent Difference

SOP - Standard Operating Procedure

IHI Environmental
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Table 2
Data Validation and Verification Methods

Data Validation and Verification Requirements Data Validation and Verification Methods

Samples were collected as per scheduled locations
and frequency.

Comparison with Site Monitoring Plan.

Sample collection and handling followed specific

Review of field notes, sampling logs and COCs.

procedures (i.e., relevant SOPs and chain of e Surveillance-level oversight of field procedures to

custody procedures). maximize consistency in field.

Appropriate analytical methods were used, and ¢ Review of analytical methods and case narratives

internal laboratory calibration checks were provided with laboratory reports.

performed according to the method-specified o ] o .

protocol. e Maintain documentation of communications with
laboratory regarding problems or corrective
actions.

Required holding times and laboratory reporting

Comparison with specified holding times and

limits were met. LRLs.

Recovery acceptance limits for field and e Comparison with specified acceptance limits.
laboratory QC samples (MS/MSD, LCS, and . . ) .

method blanks) were met. e Comparison with Data Quality Indicators.
Appropriate steps were taken to ensure the e Maintaining a permanent file of hard copies of
accuracy of data reduction, including reducing laboratory analytical reports.

data transfer errors in the preparation of summary L .

data tables and maps. e  Minimizing retyping of data.

o Double-checking values entered into database,
tables, and maps against laboratory reports.
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Disclaimer

The ESC Lab Sciences Quality Assurance Manual is a living
document. It is reviewed at least annually and revised when needed.
The information stated herein is subject to change at any time due to
updates to QC Limits, methods, operations, equipment, staff, etc. At
the time of distribution the requestor will receive the most recent
version of the manual and will be assigned a control number. The
control number will help ESC to track what version is sent. The
revision number is stated on the cover page of the manual.

Expiration

This manual expires 1 year from the date listed at the front of the
manual on the “Approvals” page. If you have a copy that is not dated
within this time period, please contact the laboratory and obtain the
most recent version.



ESC Lab Sciences Section: Approvals, Ver. 11.0
Quality Assurance Manual Date: April 15,2013
Signatory Approvals Page: 1 of 1

COMPREHENSIVE QUALITY ASSURANCE MANUAL

for

ESC LAB SCIENCES
12065 LEBANON ROAD
MT. JULIET, TENNESSEE 37207
(615)758-5858

Prepared by

ESC LAB SCIENCES
12065 LEBANON ROAD
MT. JULIET, TENNESSEE 37207
(615)758-5858

NOTE: The QAM has been approved by the following people.
A signed cover page is available upon request

(S

Peter A.\Schulert, CEO 615-773-9660

@ ,77]@’10%——

dith R. Morgan, M.S P@)hief Regulatory Officer 615-773-9657

K,/Laboratory Director 615-773-9654

Tﬁfm Mellefte, Client Operations 615-773-9676

g % Wante <

Dixie Marlin, B.S., QC Manager, 615-773-9681

SO

Eric

The ESC QAM has been prepared in accordance with the following standards: AIHA (LOAP), A2LA
(Env. Prog. Req.), ANSI/ISO 17025-2005, NELAC , DOD QSM.



ESC Lab Sciences
Quality Assurance Manual
Table of Contents

Quality Manual: Table of Contents

Section TOC, Ver. 11.0
Date: April 15, 2013
Page: 1 of 8

TNI

IIE\ISCJ%LS:? NIE{I;:\C Szﬁlrétlji;d Section & SOP references where applicable | Page ;-2;2; SR?e ?
Section 1 1

1.0 5.0 General 1

1.1 Index and revision status 1

1.2 5.1 Purpose 1
Section 2 3

2.0 Laboratory Background 1

2.1 Activities 1

211 Analytical Support and Service Areas 1
Regulatory Compliance and Quality

212 1
Standards

213 5.4.2.3h Analytical Capabilities 1

2.2 History 3
Section 3 83

3.0 5.3 Introduction, Scope, and Definitions 1

3.1 Scope of Capabilities 1
Table Of Contents, References And

3.2 . 1
Appendices

3.3 Definitions and Terminology 1

3.4 Abbreviations and Acronyms 82
Section 4 29

4.0 5.4 M2 4.0 Management Requirements 1

4.1 54.1 M2 4.1 ORGANIZATION 1

411 54.14a |M24.11 |Legal Identity 1

412 5412 |M24.1.2 |Organization 1

413 5413 |M24.13 |Facilities Under Management System 1

4.1.4 54.14b |[M24.14 |Independence 1

415 5415 |M24.15 Mapa}gement Responsibilities and 1
Policies

4.1.6 M24.1.6 | Management System Effectiveness 3

4.2 5.4.2 M2 4.2 MANAGEMENT SYSTEM 5

4.2.1 M24.2.1 | Management Documentation 5

422 5544125; M24.2.2 | Quality Management Policy 5

423 2922 |M2423 |Management Commitment 6 Y

424 5422 |M2424 Commitment to the QAM and Related ;
Procedures

4241 5422, 1\o4083 Quality Manual 7

54.2.3
4242 M2 Commitment to the QAM and Related y
T 4.2.8.3h Procedures
425 M2 4.2.5; |Procedure List 7




ESC Lab Sciences
Quality Assurance Manual

Section TOC, Ver. 11.0
Date: April 15, 2013

Table of Contents Page: 2 of 8
ESC/ISO | NELAC | o N Total | SOP
Standard | Section & SOP references where applicable | Page
Number Ref. (Vol 1) Pages | Ref
4.2.85
4.2.6 5423a |M24.26 |Management Commitment 7
426.1 Programs 7
4.26.2 5.4.2.4 ESC Policy Manual 8
4.2.7 M24.2.7 | Management Of System Changes 8
4.3 5.4.3 M2 4.3 DOCUMENT MANAGEMENT 8
Required Documents (SOP #010103
431 Document Control and Distribution 8 Y
Procedure)
5.4.2.3d,
432 54321 M2 4.3 Document Control 9
4321 54.3.2.2b |M24.3.2.1 | Document Review and Approval 9
M2 T
4.3.2.2 54323 |, 550, Document Distribution 9
433 5433 |M2433 |Changes to Controlled Documents 10
4.3.3.1 54331 |M243.3.1 |Review and Approval of Changes 10
4.3.3.2 54332 |M243.3.2 |Identification of New or Altered Text 10
4333 54.3.3.3 |M24.3.3.3 |Procedures for Document Revision 10
4334 54.3.3.4 |M24.3.3.4 | Changes in Electronic Documents 10
55411
5.5.4.1.13,
5.5.4.1.1b,
43.35 55.4.1.1c |M24.33.5 |Standard Operating Procedures 11
55.45.2
5541,
55.4.4
5.4.4
55214fi16 REVIEW OF REQUESTS, TENDERS
4.4 sa40 |M244 AND CONTRACTS (SOP # 020303, 12 Y
54 4:5: Contract Review)
5.4.2.3i
5451,
45 5452 |M245 gUbBCONTRACTING (SOP #0302009, 13 v
5454 ubcontracting)
5544661 PURCHASING SERVICES AND
4.6 sag3 |M246 SUPPLIES (SOP # 030210 Materials 14 Y
5464 Procurement for Analytical Processes)
SERVICE TO THE CLIENT (SOP
010102, Ethics, Data Integrity, and
4T S4T IM2AT oo nfidentiality & SOP 020301, TSR 15 Y
Project Management)
5.4.8, COMPLAINTS (SOP # 020302, Client
4.8 5.4.2.3q M24.8 Complaint Resolution Procedure) 16 Y
5.4.9, CONTROL OF NON-CONFORMING
4.9 5491a |M249 WORK (SOP 030208, Corrective and 17 Y
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1.0 GENERAL

1.1 INDEX AND REVISION STATUS

The numbering of this quality manual corresponds directly to the numbering of 1SO
17025:2005 with cross-references to the 2003 National Environmental Laboratory
Accreditation Conference (NELAC) Standard and the 2009 standard of The NELAC
Institute (TNI).

This quality manual isonly valid if all pages are at the same issue level as shown in the
index of the quality manual.

Updatesto this manual are made by re-issuing the relevant section of this manual and
adapting the issue level in the index. New version numbers are assigned upon revision.

NOTE: Thismanual expires1year from the datelisted at the beginning of the
manual on the* Approvals’ page.

1.2 PuURPOSE

This quality manual documents the laboratory’ s management system and demonstrates
the ability to execute the indicated tests and/or procedures and to meet regulatory
requirements.

This manual establishes compliance with I SO (International Organization for
Standardization) 17025, NELAC, Department of Defense Quality Systems Manual (DOD
QAM), and the American Industrial Hygiene Association (AIHA).
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2.0 LABORATORY BACKGROUND

2.1 ACTIVITIES

211

212

213

Analytical Support and Service Areas

ESC Lab Sciences is an environmental analytical firm providing technical and
support servicesto clients nationwide. Specific service areas include the following:

drinking water analysis

industrial wastewater analysis

hazardous waste characterization and identification
groundwater analysis

air analysis

regulatory document guidance

biological assessments

mold identification

solid/soil analysis and characterization

indugtrial hygiene/environmental lead

Regulatory Compliance and Quality Standards

ESC is devoted to providing reliable and accurate data recognizing the necessity
to establish sound, objective, and legally defensible positions or opinions for
clients regarding compliance with governing regulations. ESC maintains quality
systemsthat are compliant with the following Quality Standards. AIHA LQAP,
A2LA, ANSI/ISO 17025, NELAC, DOD QSM. The effectiveness of the quality
system is measured by internal and external audits, management review meetings,
internal error logs and an active preventive and corrective action system.

Analytical Capabilities:

Where mandated, only approved EPA procedures are used for environmental
analyses. ESC utilizes anumber of method sources to accomplish project
requirements. For NPDES and SDWA, methodologies are taken directly from 40
CFR parts 136 and 141.

For indugtrial hygiene analytical procedures, ESC utilizes guidance from NIOSH
and OSHA published methods.

The following list is an example of the methodology ESC routinely performs:
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Routine Methodology and Programs

PROGRAM

METHOD SOURCE

NPDES

EPA 821/R-93-010-A
Methods for the Determination of Nonconventional Pesticides in Municipal
and Industrial Wastewater, Volume |. Revision 1, August 1993.

EPA 821/R-02-019
Method 1631, Revision E: Mercury in Water by Oxidation, Purge and Trap,
and Cold Vapor Atomic Fluorescence Spectrometry. August 2002.

40 CFR part 136

Methods for Chemical Analysis of Water and Wastes (March 1983)

Sandard Methods for the Examination of Water and Wastewater (18", 19",
20" editions)

AQUATIC
TOXICITY

7-Day Fathead Minnow (Pimephales promelas) Larval Survival and
Growth Test; Test Method 1000.0 from " Short Term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Watersto
Freshwater Organisms’ (EPA 821-R-02-013).

3-Brood Ceriodaphnia dubia Survival and Reproduction Test; Test Method
1002.0 from " Short Term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Waters to Freshwater Organisms* (EPA 821-R-02-
013).

Fathead Minnow (Pimephales promelas) Acute Toxicity Test (24, 48 or 96
hour duration); referenced in "Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms'
(EPA 821-R-02-012, 10-02).

Ceriodaphnia dubia Acute Toxicity Test (24, 48 or 96 hour duration);
referenced in "Methods for Measuring the Acute Toxicity of Effluents and
Receiving Waters to Freshwater and Marine Organisms' (EPA 821-R-02-
012, 10-02).

DWA

40 CFR parts 141

Methods for Chemical Analysis of Water and Wastes (March 1983)

Sandard Methods for the Examination of Water and Wastewater (18", 19",
20" editions)

Methods for the Determination of Organic Compoundsin Drinking Water -
EPA/600/4-88/039 - December 1988 (Revised July 1991)

Methods for the Determination of Organic Compoundsin Drinking Water
Supplement |, EPA/600/4-90/020 - July 1990

Methods for the Determination of Organic Compoundsin Drinking Water
Supplement 11, EPA/600/R-92/129 - August 1992

EPA. Method 1623: Cryptosporidium and Giardia in Water by
Filtration/IMSFA, December 2005.

SW-846, Test Methods for Evaluating Solid Wastes (3", 4™ and online
editions)

NIOSH Manual of Analytical Methods (4™ edition) & OSHA Sampling and
Analytical Methods (online)
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Routine Methodology and Programs

PROGRAM METHOD SOURCE

Compendium of Methods for the Deter mination of Toxic Organic
AIR . . .
Compoundsin Ambient Air

Emission Measurement Center (Air Emissions Methods)

NIOSH Manual of Analytical Methods (4" ediition)

Journal of Chromatographic Science, Vol. 36, May 1998.

USEPA CONTRACT LABORATORY PROGRAM - STATEMENT OF
WORK

FOR ORGANICS ANALY SIS Multi-Media, Multi-Concentration
OLM04.3

CLP

USEPA CONTRACT LABORATORY PROGRAM - STATEMENT OF
WORK FOR INORGANIC ANALYS'S Multi-Media, Multi-Concentration
ILMO05.3

MOLD American Industrial Hygiene Association

NIOSH Manual of Analytical Methods (4" ediition)

Miscellaneous | American Society for Testing and Materials (ASTM)

State Specific M ethodol ogies from the following: Florida, Oregon, lowa,
Washington, Texas, Arizona, Massachusetts, North Carolina, Louisiana,
Missouri, Kansas, Wisconsin, Ohio

Analytical Methods for the Deter mination of Pollutantsin Pharmaceutical
Miscellaneous | Manufacturing Industry Wastewater, Revision A EPA-821-B-98-016 - July
1998 (Approved at 40 CFR Part 136, Not Approved at Part 141)

2.2 HISTORY

ESC Lab Sciences was founded in 1970 by Dr. Arthur Schulert, a professor of
Biochemistry at Vanderbilt University Medical School. The laboratory’s first location
was a 2,000 square foot building located in Mt. Juliet, TN.

ESC initially conducted several research contracts for the National Science Foundation.
EPA Clean Water and Safe Drinking Water legislation of the early 1970s provided an
additional market of Tennessee utilities and industries. ESC grew slowly for several
years by increasing the share of the drinking and wastewater markets in Tennessee. In
the late 1980s, ESC expanded its capabilities to include Underground Storage Tank
testing and Biomonitoring/Toxicity testing.

Strategic expansion of the laboratory allowed ESC to provide support to large RCRA
sites and add capabilities to offer analytical support for air and mold analyses. ESC is
currently the nation’ s largest, single-location environmental laboratory and is the only
laboratory facility certified/approved to operate in all US states. Our staff of over 250
employees works out of our 87,000 square feet, nine-building facility approximately 20
minutes east of Nashville International Airport.
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3.0 INTRODUCTION, SCOPE, AND DEFINITIONS

3.1 ScopPe OF CAPABILITIES
A list of approved and certified analytical capabilities can be found at the end of this
section in Table 3.3b.

3.2 TABLE OF CONTENTS, REFERENCESAND APPENDICES
The table of contentsis found at the beginning of this Manual. This Quality Manual uses
the references from the 2003 NELAC Standard, Chapter 5, Appendix A.

3.3 DEFINITIONSAND TERMINOLOGY
The quality department is responsible for establishing and maintaining a list of definitions
and conventions.

Table 3.3a Definitions
TERM DEFINITION

Acceptance Criteria
(Analytical QC Limits)

Specified limits placed on characteristics of an analytical process as defined in
analytical methodology or guidance.

Accuracy

Theamount of agreement between an observed value and an accepted
reference value. Accuracy is represented as percent recovery.

Analytical Reagent
Grade

Designation for the high purity of certain chemical reagents and solvents
assigned by the American Chemical Society.

Analytical Sensitivity

Thelowest concentration that can be detected by the method. (e.g., for
methods involving a count = 1 raw count calculated to the reporting units).
Analytical sensitivity is commonly used in Mold analysis.

Analysisof 1 - 10 or 20 samples, depending on the published method
requirements, including all required QC. When there are 21 or more samples

Batch Analysis to be analyzed, the QC criteria for the next 20 samplesisthe sameasit iswith
a single batch.

Batch 1-10 or 20 samples, depending on the published method requirements. A
group of samples that behave similarly and are analyzed as a unit.
The systematic or persistent distortion of a measurement process, which

Bias causes errors in one direction (i.e., the expected sample measurement is
different from the sampl€ s true value).

Blank SeeFIELD, TRIP, METHOD, EQUIPMENT
A sample submitted for analysis with a composition known only to the
individual requesting the analysis. The analyst/laboratory may know the

Blind Sample identity of the sample, but not its composition. It is used to verify the analyst

or laboratory’s praoficiency in the execution of the analytical measurement
process.
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Table 3.3a Definitions

Calibration

To determine, by measurement or comparison with a known standard, the
correct value of each scale reading on a meter or other device, or the correct
valuefor each setting of an instrument control. The levels of the applied
calibration standard should bracket the range of planned or expected sample
measurements.

Calibration Curve

The graphic representation of the relationship between the known values, such
as concentrations of a series of calibration standards and instrument responses.

Calibration Factor

Theratio of the detector response (peak areas or peak heights) to the amount
(mass) of analyte in the calibration standard.

cF=—t5
C

S

where: A - Average Peak Area over the number of peaks used for quantitation
C. — Concentration of the analytein the standard.

Continuing
Calibration Blank
(CCB)

The CCB is used to confirm the absence of contaminants within the analytical
system prior to and during the analysis of field samples. The CCB must be <%z
RL, concentrations of common laboratory contaminants cannot exceed the
reporting limit. The CCB is analyzed at regular intervals within abatch and is
typically utilized in Metals analyses.

Continuing
Calibration
Verification (CCV)

A standard, usually near the mid-point of the calibration curve, made from the
primary stock used for the calibration curve. The CCV isused to verify the
calibration stability of the instrument and must perform within method stated
criteria, which isusually +10 to 15%. The CCV must be analyzed at regular
intervals within a batch.

Continuing
Demonstration of
Capability (CDOC)

Continuing Demonstration of Capability — Annual* verification of analyst
skill.
*unless required more frequently by program or method

Chain of Custody

A record that documents the possession of the samples from the time of
collection to receipt by the laboratory. This record generally includes: the
number and types of containers, the mode of collection; collector ID; time of
collection; preservation; and requested analysis.

Corrective Action

An action taken to eliminate the causes of an existing nonconformity, defect or
other undesirable situation in order to prevent recurrence.

Data Quality Objective

A statement of the overall level of uncertainty that a data user iswilling to

(DQO) accept in results derived from analytical data.
Second aliquots of field samples carried through the entire preparation and
Duplicate analytical process that are used as an indication of sample precision or

consistency in the field sample matrix.

Equipment Blank

A sample of analyte free water (usually laboratory deionized water) which has
been used to rinse the sampling equipment. It is collected after
decontamination procedures but prior to sampling. The purposeisto
demonstrate compl ete decontamination of the equipment.
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Table 3.3a Definitions

External Calibration
Modédl

Comparison of instrument responses from the sample to the responses from
the target compounds in the calibration standards. Sample peak areas (or peak
heights) are compared to peak areas (or heights) of the corresponding analytes
in calibration standards.

Field Blank

A sample of analyte free water (usually laboratory DI) is poured into the
appropriate collection vessel and preserved according to method guidelines.
The purpose of the field blank is to serve as a check on reagent and
environmental contamination.

Initial Calibration
Verification (1CV)
See also SSCV

An independently prepared standard used to verify the accuracy of theinitial
calibration (for ongoing calibration). ThelCV is used to represent the
calibration efficiency of the instrument and must perform within method stated
criteria, which isusually +10 to 15%. Aninitial calibration curveis verified
using a secondary source if one is available.

Initial Demonstration
of Capability (IDOC)
See also CDOC

A demonstration of capability (DOC) must be made prior to using any
analytical method and any time there is a change in instrument type, personnel
or testing method. Such performance must be documented and the four
preparation batches following the change in personnel must not result in the
failure of any batch acceptance criteria, eg., method blank and laboratory
control sample, or the demonstration of capability must be repeated.

I nstrument Detection

IDL isthe smallest signal above background noise that an instrument can

Limit (IDL) reliably detect.
A series of two solutions, used in ICP and ICPM S analysis, to verify that inter-
element interferences are compensated for correctly. This standard isreferred
to as the Spectra Interference Check (SIC) in EPA Method 200.7
ICSA — A solution containing only the interfering analytes at high

I nterference Check concentrations.

Sample (ICS)

ICSAB — A solution containing interferents plus other method analytes at the
level of concern, which corresponds to the project specific action limits.

ICSA and ICSAB provide and adequate test of inter-element correction (IEC)
factors

Internal Calibration
Modédl

Internal standard calibration involves the comparison of instrument responses
from the target compounds in the sample to the responses of specific internal
standard analytes added to the sample or sample extract prior to injection.

Internal Standards

Analytes not expected to occur naturally in field samples that are spiked to
provide a consistent basis for comparison with target analytes. 1STDs are used
ininternal calibration models.
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Table 3.3a Definitions

Laboratory Control
Sample (LCS) -
2"° Source

A known matrix is spiked with known amounts of the analyte(s) of interest
used to verify the efficiency of the analytical system without interference from
the sample matrix. The LCS provides the best estimate of analytical system
accuracy and may also be used to verify the validity of the on-going
calibration. TheLCSisasecondary sourceif oneis available. TheLCS
matrix must closely represent the matrix of the sample batch and undergo all
preparations required by the method prior to analysis. Thefollowing list are
acceptable matrices for the LCS:

Batch Matrix LCS Matrix
Water Laboratory DI water

Sail Spiked Ottawa sand or Glass beads or commercially
prepared LCS in a soil matrix

Paint Chips Laboratory prepared paint chip/lead mixture
Commercially prepared & certified paint chip LCS

Filters/Sorbent  Unused Industrial Hygiene sampling media that represents
Media/Dust the substrate submitted by the client. Where possible, the
Wipes media should be the same lot asthat of the field samples.

Limit Of Detection
(LOD)

Thelowest concentration that can be determined by a single analysis to be
statistically different from a blank, within a defined level of confidence. This
concentration is recommended to be three standard deviations above the
measured average difference between the sample and blank signals, which
corresponds to the 99% confidence level. In practice, detection of an analyte
by an instrument is often based on the extent to which the analyte signal
exceeds peak-to-peak noise (Keith et a. 1983). Samples that

do not bear residues at or abovethe LOD arereferred to as non-detects (ND).

Limit of Quantitation

(LOQ)

The minimum levels, concentrations, or quantities of atarget variable (e.g.,
target analyte) that can be reported with a specified degree of confidence. The
LOQ may be equal to theRL, MRL, or PQL. Routinely the PQL/LOQ is at
least 3-5 times the statistically derived MDL/LOD.

Linear Dynamic
Range (LDR)

In Inorganic analyses, the LDR is defined as the concentration range where
absorbance and concentration remain directly proportional to each other. A
wide linear dynamic range permits the analysis of awide range of sample
concentrations (optical densities) and reduces sample preparation (dilution)
requirements.
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Table 3.3a Definitions

Matrix

The component, or substrate, which contains the analyte of interest. For
purposes of batch determination, the following matrix types are used:

Agqueous: Any aqueous sample excluded from the definition of a drinking
water matrix or saline/estuarine source. Includes surface water,
groundwater, and effluents.

Drinking Water: Any agueous sample that has been designated asa
potable or potentially potable water source.

Saline/Estuarine: Any agueous sample from an ocean or estuary, or other
saltwater source, such as the Great Salt Lake.

Non-aqueous Liquid: Any organic liquid with <15% settleable solids.
Biological Tissue: Any sample of a biological origin such as fish tissue,
shellfish or plant material. Such samples are grouped according to origin.
Solids: Includes soils, sediments, sludge and other matrices with >15%
settleable solids.

Chemical Waste: A product or by-product of an industrial process that
resultsin a matrix not previously defined.

Air Samples: Media used to retain the analyte of interest from an air
sample such as sorbent tubes or summa canisters. Each medium is
considered as a distinct matrix.

Solids (Other than defined above): Includes filters, dust wipes, sorbent
tubes, paint chips.

Matrix Spike (MS)

A separate aliquot of field sample spiked with a known amount of the target
analyte. Accuracy is determined by comparing the recovery of the spike
added to the known concentration in the sample divided by the expected
analyte concentration.

PercentSpikeRecovery= Q-0 X100
O; = observed sample concentration with the spike added
Os = the observed value for the sample without the spike

~_ Spike Concentration in (mg/L) X Volume of Spike in (ml)
' Volume of Samplein(ml)+ Volume of Spikein(ml)
T; = True value of the spike added

Matrix Spike
Duplicate (MSD)

The second aliquot of the field sample spiked as the matrix spike and carried
through all sample preparation/analytical steps. The MS/MSD pair are spiked
with identical amounts of the target analyte and precision is calculated based
on theresults.

Method Detection
Limit (MDL)

The minimum concentration of a substance that can be analyzed with 99%
confidence that the analyte concentration is greater than zero. MDLsare
performed in conjunction with 40CFR 136, Appendix B. The MDL isthe
absolute minimum level of reporting that is allowed. Values reported between
the MDL and RL areflagged witha“J' qualifier.
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A laboratory produced blank is carried through each step of the analytical
procedure for each batch of samples. Method blanks are prepared for each
preparation method and matrix (i.e., solids assay, dissolved metals, TCLP

Method Blank extraction, etc.) and are used to confirm the absence of contaminants within
the preparation and/or analytical system prior to and during the analysis of
field samples.

Negative Control Measures taken to ensure that an analytical process, its components, or the

environment do not cause adverse effects or lead to incorrect quantitation.

Percent Recovery

A comparison between the observed value and the true value of a known
spiked concentration, represented as a percentage. This evaluation applies to
the calculation of ICV, CCV, LCS, MSMSD, Surrogates, etc. and is
calculated as follows:

%R ery = é0bserved ValuezX 100
& Truevaue Y

Positive Control

Measures taken to ensure that an analysis and/or its components are working
properly and producing correct or expected results.

Post Digestion Spike

In metals analysis, a standard prepared from a previously analyzed spiked
sample digestate that yielded reduced recovery for the target analyte dueto a
suspected matrix interferent.

Practical Detection
Limit (PDL)

Anin-house protocol that is used to determine a practical and real number for
method detection. Thisis not a statistically derived number. Itisaverified
number that is validated using a 20% coefficient of variation.

Practical Quantitation

Generally, the lowest standard of the calibration curve. The PQL, or RL, is
defined as the lowest level that can be reliably achieved within the established
limits of precision and accuracy during routine laboratory operating
conditions. The PQL is the default reporting limit (RL) when no other limits

;gggj (SE%L) ortin are required by the project. The PQL is usually a factor of 3-10 times greater
Limit (RL)ep 9 than the determined MDL. The value of the PQL changes with subsequent
sample dilutions and final volumes. The multiplier (dilution) of the sampleis
applied to the PQL for reporting. Values reported between the MDL and PQL
areflagged witha*J’ qualifier.
The agreement between 2 or more duplicate measurements. Thereisno
Precision assumption of thetrue value of the sample. Precision is expressed as RPD

(Relative Percent Difference).

Proficiency Testing

Theaction of providing controlled and standardized environmental samples to
alaboratory for analysis, reporting of results, statistical evaluation of the
results in comparison to peer laboratories and the collective demographics and
results summary of all participating laboratories.

Qualifier

A general explanation associated with deviations from established method
criteriafor agiven analyte. The qualifiers are alpha-numeric designations that
arerelated to specific comments. (i.e. J1 - "Surrogate recovery limits have
been exceeded, values are outside of upper control limits.")

Quality Assurance

A plan for laboratory operation that specifies the measures used to produce
data of known precision and bias.

Quality Control

A set of measures within a sample analysis methodology to assure that the
process is operating from a controlled analytical system.
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Reference Material

A material or substance in which one or more properties are sufficiently well
established to be used for the calibration of an apparatus, the assessment of a
measurement method, or for assigning values to materials.

Reference Toxicant

Thetoxicant used in aquatic toxicity analyses to indicate the sensitivity of a
test organism and to demonstrate the laboratory’ s ability to perform the
procedure correctly and abtain consistent results.

Replicate Sample

Theanalytical measurement of a sample that has been split after it has been
processed through the preparation stage. A replicate can also originate from a
single sampl e that has been sub-sampled two or more times during the same
analytical process time.

Reporting Limit (RL)
See also PQL

TheRL isequal to the PQL unless project specific limits are supplied/required
by the client.

Relative Percent
Difference (RPD)

_ |Dup1-Dup?2
~ &Dup 1+ Dup 2))
& 2 H

The comparison of two values based on the mean of the two values. Itis
always reported as a positive number. Theresult is an assessment of
precision. For sample duplication, the RPD is calculated using the actual
analytical results of thefield sample. LCS & MS calculations are also based
on the actual sample result of spiked samples.

RPD 100

Response Factor (RF)

A measure of the relative response area of an analyte compared to its internal
standard. Theresponse factor is determined by the equation below, and if the
calculated value meets the method guidelines it can be used to determine
concentration for organic analyses.

_ (Conc.sq )( Areamaye)
(CONC e ) ( Areaisa)

RF

where:

A = Response for analyte to be measured

Ais = Responsefor theinternal standard

Cis = Conc. of theinternal std.in ug/L

C. = Conc. of the analyte to be measured in ug/L .

The purpose of a sample blank is to account for spectrophotometric
interferences such as sample color, cloudiness, viscosity, etc. The sample

Sample Blank blank must be analyzed at the same dilution as the sample. The sample blank
is analyzed without any addition of reagents.

Sdlectivity The capability of an analytical method or instrument to respond to a target
substance or constituent in the presence of non-target substances.
The capability of an analytical method or instrument to discriminate between

Sensitivity measurement responses representing different levels (e.g., concentrations) of a

property of interest.
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Secondary Source
Calibration
Verification (SSCV)

A mid-point or low standard made from the secondary source (lot or
manufacturer) that is not used to construct the calibration curve. The SSCV is
used to represent the calibration accuracy of the instrument and must perform
within method stated guidelines. This sample is used to document calibration
accuracy. The SSCV can be the same solution as the LCS, but is analyzed as
an instrument standard, rather than a method prepared standard.

A subsequent dilution of a high concentration field sample that should agree
within 10% of the original undiluted analysis. In metals analysis, a seria

Serial Dilution dilution isincluded in each preparation batch if target analyte concentration is
at least fifty timesthe IDL. Thisis generally used as atest for matrix
interferents or matrix effects.

. A written document which details the method of an operation, analysis or
ﬁtg;gg{ﬁ&%%g)mg action whose techniques and procedures are thoroughly prescribed and which

is accepted as the method for performing certain routine or repetitive tasks.

Standard Reference
Material

A certified reference material produced by the U.S. National Institute of
Standards and Technology (NIST) and characterized for absolute content
independent of analytical method.

Standards Addition

The process of spiking a known amount of analyte into an extract/digestate to
observe the increase in concentration of the analyte in question. This process
can be used to confirm analyte identification or suspected matrix interferences.

Surrogate

A compound that is similar to the target analytes in chemical composition and
behavior and not expected to occur naturally in field samples. Surrogates are
spiked by preparation/analytical personnel to assess sample preparation and
analytical efficiency in each individual field sample.

Tentatively
| dentified
Compound (T1C)

Compounds detected in samples that are not target compounds, internal
standards, system monitoring compounds, or surrogates. TICs can be
tentatively identified using mass spectrometers in spectral comparisons with
NBS library searches. Quantitation of TI1Cs provides arough approximation
of the concentration of these non-target analytes.

Trip Blank

A sample of analyte-free media (usually laboratory DI) that is taken from the
laboratory to the sampling site and then returned unopened to the laboratory.
Thetrip blank is used to ensure that cross contamination does not occur during
shipment/storage and is used mainly for VOC analyses.
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Table3.3b
Analytical Capabilities
AE=Air Emissions, DW=Drinking Water, NP\W=Non-potable Water, SCM=Solid Chemical Materials

The information listed is subject to change.
Always check with the laboratory for the most updated information.

Matrix Method Parameter

AE EPA 0040 Hazardous organics

AE EPA 0040 Hazardous organics

AE EPA 3C Carbon Dioxide

AE EPA 3C Methane

AE EPA 3C Nitrogen

AE EPA 3C Oxygen

AE EPA 3C Carbon Dioxide

AE EPA 3C Methane

AE EPA 3C Nitrogen

AE EPA 3C Oxygen

AE EPA TO-15 Ethanol

AE EPA TO-15 Gasoline range organic
AE EPA TO-15 Naphthalene

AE EPA TO-15 Allyl chloride

AE EPA TO-15 Chlorotoluene (2-)

AE EPA TO-15 I sopropylbenzene

AE EPA TO-15 Methyl methacrylate

AE EPA TO-15 Trimethylpentane (2,2,4-)
AE EPA TO-15 Tert-butyl acohol

AE EPA TO-15 Tetrahydrofuran

AE EPA TO-15 Vinyl bromide

AE EPA TO-15 Dibromoethane (1,2-) (EDB)
AE EPA TO-15 Dichloroethene (1,1-)

AE EPA TO-15 Hexachlorobutadiene (1,3-)
AE EPA TO-15 Hexanone (2-)

AE EPA TO-15 Acetone

AE EPA TO-15 Chloromethane

AE EPA TO-15 Dibromochloromethane
AE EPA TO-15 Dichlorodifluoromethane
AE EPA TO-15 Dichloroethene (cis-1,2-)
AE EPA TO-15 Dichloroethene (trans-1,2-)
AE EPA TO-15 Dichloropropene (trans-1,3-)



ESC Lab Sciences

Quality Assurance Manual

Scope and Definitions

AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
AE EPA TO-15
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Dichlorotetrafluoroethane (1,2-)
Ethylbenzene
Ethyltoluene (4-)

| sopropanol

Propylene
Trichlorofluoromethane
Vinyl chloride
Acetaldehyde
Acetonitrile

Benzene

Benzyl chloride
Bromodichloromethane
Bromoform
Bromomethane
Butadiene (1,3-)

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroform

Cyclohexane
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Dioxane (1,4-)

Heptane (n-)

Hexane (n-)

Methyl alcohol (M ethanol)
Methyl ethyl ketone
Methyl iodide

Methyl isobutyl ketone (MIBK)
Methyl tert-butyl ether
Methylene chloride (Dichloromethane)
Styrene
Trichlorobenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Trimethylbenzene (1,2,4-)
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AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA 150.1
EPA 1622
EPA 1623
EPA 180.1
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
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Tetrachloroethane (1,1,2,2-)

Tetrachloroethene
Toluene

Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)

Trichloroethene

Trichloro (1,1,2-) trifluoroethane (1,2,2-)

Vinyl acetate
Xylene (m-)
Xylene (o)
Xylene (p-)
Xylenes (total)
pH
Cryptosporidium
Cryptosporidium
Turbidity
Silica

Arsenic
Cadmium
Chromium
Copper
Calcium-hardness
Total hardness
Magnesium
Sodium
Calcium
Aluminum
Barium
Beryllium

Iron
Manganese
Nickd

Silver

Zinc

Barium
Manganese
Beryllium
Nickd

Zinc

Silver
Antimony
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DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 218.6
DW EPA 218.6
DW EPA 245.1
DW EPA 300.0
DW EPA 300.0
DW EPA 300.0
DW EPA 300.0
DW EPA 300.0
DW EPA 300.0
DW EPA 300.0
DW EPA 300.0
DW EPA 300.1
DW EPA 300.1
DW EPA 300.1
DW EPA 300.1
DW EPA 300.1
DW EPA 314.0
DW EPA 335.4
DW EPA 350.1
DW EPA 353.2
DW EPA 353.2
DW EPA 504.1
DW EPA 504.1
DW EPA 504.1
DW EPA 507

DW EPA 507

DW EPA 507

DW EPA 507

DW EPA 507

DW EPA 507

DW EPA 508

DW EPA 508

DW EPA 508

DW EPA 508
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Arsenic

Cadmium
Chromium

Copper

Lead

Selenium

Thallium
Chromium (VI)
Chromium (VI)
Mercury

Nitrite

Chlorate

Chlorite (monthly)
Nitrate

Fluoride

Sulfate

Bromide

Chloride

Nitrite

Chlorite (monthly)
Nitrate

Fluoride

Chloride
Perchlorate
Cyanide

Ammonia

Nitrate

Nitrite
Trichloropropane (1,2,3-)
Dibromoethane (1,2-) (EDB)
Dibromo-3-chloropropane (1,2-)
Alachlor

Butachlor
Metolachlor
Metribuzin
Atrazine

Simazine
Chlordane (alpha)
Chlordane (gamma)
Hexachlorocyclopentadiene
Endrin
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DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 508
DW EPA 515.1
DW EPA 515.1
DW EPA 515.1
DW EPA 515.1
DW EPA 515.1
DW EPA 515.1
DW EPA 515.1
DW EPA 515.1
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
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Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Lindane (gamma BHC)
Methoxychlor
Chlordane (technical)
Toxaphene

Aldrin

Alpha BHC

Beta BHC

Delta BHC

DDD (4,4-)

DDE (4,4-)

DDT (4,4-)

Didldrin

Endosulfan |
Endosulfan Il
Endosulfan sulfate
Endrin aldehyde
Endrin ketone

D (2,4-)

Dalapon

Dinoseb

TP (2,4,5-) (Silvex)
DB (2,4-)

Dicamba

Dichlorprop
T(2,4,5)
Tetrahydrofuran
Dichloro-2-butene (trans-1,4-)
Hexachloroethane
Acetone

Butanone (2-)

Carbon disulfide
Hexanone (2-)

Methyl iodide
Pentanone (4-methyl-2-) (MIBK)
Trichlorobenzene (1,3,5-)
Bromochloromethane
Bromoform
Chloroform
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DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW

EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
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Dibromochl oromethane
Bromodichloromethane
Benzene

Carbon tetrachloride
Chlorobenzene
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (cis-1,2-)
Dichloroethene (trans-1,2-)
Methylene chloride (Dichloromethane)
Dichloropropane (1,2-)
Ethylbenzene

Methyl tert-butyl ether
Naphthalene

Styrene

Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethene

Toluene

Trichlorobenzene (1,2,4-)
Dichloroethene (1,1-)
Trichloroethane (1,1,2-)
Vinyl chloride

Xylenes (total)
Bromobenzene
Bromomethane

Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chloroethane
Chloromethane
Chlorotoluene (2-)
Chlorotoluene (4-)
Dibromo-3-chloropropane (1,2-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dichlorodifluoromethane
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DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 552.2
DW EPA 552.2
DW EPA 552.2
DW EPA 552.2
DW EPA 552.2
DW EPA 552.2
DW Other Hach Company
DW Other Kelada-01
DW SM 2120 B
DW SM 2130 B
DW SM 2150 B
DW SM 2320 B
DW SM 2340 B
DW SM 2340 C
DW SM 2510 B
DW SM 2540 C
DW SM 3120 B-11
DW SM 3500-Ca B (20th ed)
DW SM 3500-Ca D (18/19th ed)
DW SM 4110 B
DW SM 4110 B
DW SM 4110 B
DW SM 4110 B
DW SM 4110 B
DW SM 4110 B
DW SM 4500-Cl G
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Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Dichloropropene (cis-1,3-)
Dichloropropene (trans-1,3-)
Hexachlorobutadiene (1,3-)
I sopropylbenzene

I sopropyltoluene (4-)
Propylbenzene (n-)
Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,3-)
Trichlorofluoromethane
Trichloropropane (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Bromochloroacetic acid
Dibromoacetic acid
Dichloroacetic acid
Monobromoacetic acid (MBAA)
Monaochloroacetic acid (MCAA)
Trichloroacetic acid

Total coliform/ E. coli
Cyanide

Calor

Turbidity

Odor

Alkalinity

Total hardness

Total hardness
Conductivity

Total dissolved solids (TDS)
Total hardness
Calcium-hardness
Calcium-hardness

Bromide

Nitrite

Nitrate

Fluoride

Sulfate

Chloride

Chlorine - residual
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DW SM 4500-CN C, E Cyanide

DW SM 4500-CN C, G Cyanide

DW SM 4500-H B pH

DW SM 4500-NH3 G Ammonia

DW SM 4500-NO3 F Nitrate

DW SM 4500-NO3 F Nitrite

DW SM 4500-P E Orthophosphate

DW SM 5310 B Total organic carbon (TOC)

DW SM 5310 C Dissolved organic carbon (DOC)

DW SM 5310C Total organic carbon (TOC)

DW SM 5320 B Total organic halides (TOX)

DW SM 5540 C Foaming agents

DW SM 5910 B UV-absorbing compounds

DW SM 9223 B Total coliform/ E. coli

DW User Defined 524.2 Diisopropy! Ether [DIPE]

NPW Perchlorate

NPW  ASTM D1067 Acidity as CaCO3

NPW  ASTM D6503 Enterococci

NPW  ASTM F1647-02A Total organic carbon (TOC)

NPW  EPA 1000.0 Toxicity - chronic, FW organism

NPW  EPA 1002.0 Toxicity - chronic, FW organism

NPW  EPA 120.1 Specific conductance

NPW  EPA 130.1 Hardness - total as CaCO3

NPW  EPA 160.4 Residue - volatile

NPW  EPA 1657 Phorate

NPW  EPA 1657 Bolstar

NPW  EPA 1657 Chlorpyrifos

NPW  EPA 1657 Coumaphos

NPW  EPA 1657 Dichlorvos

NPW  EPA 1657 Dimethoate

NPW  EPA 1657 EPN

NPW  EPA 1657 Fensulfothion

NPW  EPA 1657 Fenthion

NPW  EPA 1657 Naled

NPW  EPA 1657 Parathion ethyl

NPW  EPA 1657 Parathion methyl

NPW  EPA 1657 Ronnel

NPW  EPA 1657 Stirofos

NPW  EPA 1657 Sulfotepp

NPW  EPA 1657 TEPP

NPW  EPA 1657 Tokuthion [Protothiofos]
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NPW  EPA 1657 Trichloronate

NPW  EPA 1658 D (2,4-)

NPW  EPA 1658 Dalapon

NPW  EPA 1658 Dichlorprop

NPW  EPA 1664A and B Oil & grease - hem-SPE

NPW  EPA 1664A and B Qil & grease - non polar

NPW  EPA 1664A and B Oil & grease- hem-LL

NPW  EPA 1664A and B Qil & grease - sgt-non polar

NPW  EPA 180.1 Turbidity

NPW  EPA 200.7 Silica - dissolved

NPW  EPA 200.7 Titanium

NPW  EPA 200.7 Hardness - total as CaCO3

NPW  EPA 200.7 Cobalt

NPW  EPA 200.7 Aluminum

NPW  EPA 200.7 Antimony

NPW  EPA 200.7 Arsenic

NPW  EPA 200.7 Barium

NPW  EPA 200.7 Beryllium

NPW  EPA 200.7 Cadmium

NPW  EPA 200.7 Chromium

NPW  EPA 200.7 Copper

NPW  EPA 200.7 Iron

NPW  EPA 200.7 Lead

NPW  EPA 200.7 Manganese

NPW  EPA 200.7 Molybdenum

NPW  EPA 200.7 Nickel

NPW  EPA 200.7 Selenium

NPW  EPA 200.7 Silver

NPW  EPA 200.7 Thallium

NPW  EPA 200.7 Tin

NPW  EPA 200.7 Vanadium

NPW  EPA 200.7 Zinc

NPW  EPA 200.7 Boron

NPW  EPA 200.7 Calcium

NPW  EPA 200.7 Magnesium

NPW  EPA 200.7 Potassium

NPW  EPA 200.7 Sodium

NPW  EPA 200.8 Antimony

NPW  EPA 200.8 Arsenic

NPW  EPA 200.8 Barium

NPW  EPA 200.8 Beryllium
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NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 200.8
NPW  EPA 2000.0
NPW  EPA 2002.0
NPW  EPA 218.6
NPW  EPA 245.1
NPW  EPA 300.0
NPW  EPA 300.0
NPW  EPA 300.0
NPW  EPA 300.0
NPW  EPA 300.0
NPW  EPA 300.0
NPW  EPA 300.0
NPW  EPA 300.0
NPW  EPA 300.1
NPW  EPA 300.1
NPW  EPA 300.1
NPW  EPA 300.1
NPW  EPA 300.1
NPW  EPA 300.1
NPW  EPA 300.1
NPW  EPA 310.2
NPW  EPA 3354
NPW  EPA 350.1
NPW  EPA 351.1, .2-350.1
NPW  EPA 351.2
NPW  EPA 353.2
NPW  EPA 4104
NPW  EPA 4204
NPW  EPA 507

Section 3.0, Ver. 11.0
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Cadmium
Chromium

Copper

Lead

Manganese
Molybdenum

Nickd

Selenium

Silver

Thallium

Tin

Vanadium

Zinc

Toxicity - acute, FW organism
Toxicity - acute, FW organism
Chromium (VI)
Mercury

Guanidine nitrate
Bromide

Chloride

Fluoride

Nitrate

Nitrite

Sulfate

Nitrate - nitrite
Nitrate - nitrite
Bromide

Chloride

Fluoride

Nitrate

Nitrite

Sulfate

Alkalinity as CaCO3
Cyanide

Ammonia

Organic nitrogen
Kjeldahl nitrogen - total
Nitrate - nitrite
Chemical oxygen demand
Phenals

Alachlor
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NPW  EPA 507
NPW  EPA 507
NPW  EPA 507
NPW  EPA 507
NPW  EPA 515.1
NPW  EPA 515.1
NPW  EPA 555
NPW  EPA 555
NPW  EPA 602
NPW  EPA 602
NPW  EPA 602
NPW  EPA 602
NPW  EPA 602
NPW  EPA 602
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
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Metribuzin
Ethoprop

Merphos
Mevinphos

DB (2,4-)

Dinoseb

MCPA

MCPP

Benzene
Ethylbenzene
Methyl tert-butyl ether
Tert-butyl acohol
Toluene

Xylenes (total)
Chloroneb
Chlorothal onil
Chlordane (alpha)
Chlordane (gamma)
Hexachlorobenzene
PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

Aldrin
AlphaBHC

Beta BHC
DeltaBHC
Lindane (gamma BHC)
Chlordane

DDD (4,4-)

DDE (4,4-)

DDT (4,4-)
Dieldrin
Endosulfan |
Endosulfan 1
Endosulfan sulfate
Endrin

Endrin aldehyde
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NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 608
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 610
NPW  EPA 615
NPW  EPA 622
NPW  EPA 622
NPW  EPA 622
NPW  EPA 622
NPW  EPA 622
NPW  EPA 622
NPW  EPA 622
NPW  EPA 622
NPW  EPA 622
NPW  EPA 622
NPW  EPA 622
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
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Endrin ketone
Heptachlor

Heptachlor epoxide
Methoxychlor
Toxaphene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Dicamba

Coumaphos

Demeton (0-)

Demeton (s-)
Dimethoate

Parathion ethyl
Parathion methyl
Stirofos

Sulfotepp

TEPP

Tokuthion [Protothiofos]
Trichloronate

Amyl acohol (n-)
Propionitrile
Trimethylbenzene (1,2,3-)
Allyl chloride
Bromoethane
Butanone (2-)
Butadiene (2-chloro-1,3-)
Carbon disulfide
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NPW  EPA 624 Cyclohexanone
NPW  EPA 624 Dichloro-2-butene (cis-1,4-)
NPW  EPA 624 Dichloro-2-butene (trans-1,4-)
NPW  EPA 624 Diethyl ether (Ethyl ether)
NPW  EPA 624 | sopropanol
NPW  EPA 624 Trichloro (1,1,2-) trifluoroethane (1,2,2-)
NPW  EPA 624 Vinyl acetate
NPW  EPA 624 Acetonitrile
NPW  EPA 624 Cyclohexane
NPW  EPA 624 Hexanone (2-)
NPW  EPA 624 Methyl acetate
NPW  EPA 624 Methylcyclohexane
NPW  EPA 624 Methyl iodide
NPW  EPA 624 Ethyl-tert-butyl Ether [ETBE]
NPW  EPA 624 Diisopropy! Ether [DIPE]
NPW  EPA 624 Dioxane (1,4-)
NPW  EPA 624 Butanol (1-)
NPW  EPA 624 Ethanol
NPW  EPA 624 Ethyl methacrylate
NPW  EPA 624 Iso-butyl alcohol
NPW  EPA 624 Methacrylonitrile
NPW  EPA 624 Methyl methacrylate
NPW  EPA 624 Octane (-n)
NPW  EPA 624 Nitropropane (2-)
NPW  EPA 624 Pentachl oroethane
NPW  EPA 624 tert-Amylmethyl ether [TAME]
NPW  EPA 624 Acrolein
NPW  EPA 624 Acrylonitrile
NPW  EPA 624 Bromobenzene
NPW  EPA 624 Bromochloromethane
NPW  EPA 624 Butyl benzene (n-)
NPW  EPA 624 Chlorotoluene (2-)
NPW  EPA 624 Chlorotoluene (4-)
NPW  EPA 624 Dibromo-3-chloropropane (1,2-)
NPW  EPA 624 Dibromoethane (1,2-) (EDB)
NPW  EPA 624 Dibromomethane
NPW  EPA 624 Dichlorodifluoromethane
NPW  EPA 624 Dichloroethene (cis-1,2-)
NPW  EPA 624 Dichloropropane (1,3-)
NPW  EPA 624 Dichloropropane (2,2-)

NPW  EPA 624 Dichloropropene (1,1-)
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NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
NPW  EPA 624
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Hexane (n-)

Methyl isobutyl ketone (MIBK)
Tetrahydrofuran

Styrene
Tetrachloroethane (1,1,1,2-)
Xylene (m-)

Xylene (o)

Xylene (p-)
Hexachlorobutadiene (1,3-)
I sopropylbenzene

| sopropyltoluene (4-)
Naphthalene
Propylbenzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Trichlorobenzene (1,2,3-)
Trichlorobenzene (1,2,4-)
Trichloropropane (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Acetone

Ethyl acetate

Methyl tert-butyl ether
Tert-butyl acohol
Xylenes (total)

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroethyl vinyl ether (2-)
Chloroform
Chloromethane
Dibromochl oromethane
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-)
Dichloroethane (1,2-)
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NPW  EPA 624 Dichloroethene (1,1-)
NPW  EPA 624 Dichloroethene (trans-1,2-)
NPW  EPA 624 Dichloropropane (1,2-)
NPW  EPA 624 Dichloropropene (cis-1,3-)
NPW  EPA 624 Dichloropropene (trans-1,3-)
NPW  EPA 624 Ethylbenzene
NPW  EPA 624 Methylene chloride (Dichloromethane)
NPW  EPA 624 Tetrachloroethane (1,1,2,2-)
NPW  EPA 624 Tetrachloroethene
NPW  EPA 624 Toluene
NPW  EPA 624 Trichloroethane (1,1,1-)
NPW  EPA 624 Trichloroethane (1,1,2-)
NPW  EPA 624 Trichloroethene
NPW  EPA 624 Trichlorofluoromethane
NPW  EPA 624 Vinyl chloride
NPW  EPA 625 Tetrachlorophenal (2,3,4,6-)
NPW  EPA 625 Hexachlorophene
NPW  EPA 625 Decane (n-)
NPW  EPA 625 Octadecane (n-)
NPW  EPA 625 Biphenylamine (4-)
NPW  EPA 625 Chloronaphthal ene (1-)
NPW  EPA 625 Famphur
NPW  EPA 625 Hexachloropropene
NPW  EPA 625 Kepone
NPW  EPA 625 Napththylamine (1-)
NPW  EPA 625 Napththylamine (2-)
NPW  EPA 625 Pentachl oroethane
NPW  EPA 625 Napthoquinone (1,4-)
NPW  EPA 625 M ethyl naphthal ene (2-)
NPW  EPA 625 Chloroaniline (4-)
NPW  EPA 625 Nitroaniline (2-)
NPW  EPA 625 Nitroaniline (3-)
NPW  EPA 625 Nitroaniline (4-)
NPW  EPA 625 Pentachl orobenzene
NPW  EPA 625 Tetrachlorobenzene (1,2,4,5-)
NPW  EPA 625 Methylphenol (4-)
NPW  EPA 625 Acetophenone
NPW  EPA 625 Alpha - terpineol
NPW  EPA 625 Aniline
NPW  EPA 625 Dichloroaniline (2,3-)

NPW  EPA 625 Diphenylhydrazine (1,2-)
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NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
NPW  EPA 625
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Methylphenol (2-)
N-Nitroso-di-n-butylamine
N-Nitrosodiethylamine
N-Nitrosopyrrolidine
Hexachlorocyclopentadiene
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
Dibenzofuran
Methylphenol (2-)
Methylphenol (4-)
Trichlorophenal (2,4,5-)
Benzoic acid

Benzidine

Carbazole

Pyridine

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(ghi)perylene

Butyl benzyl phthalate

Bis (2-chloroethyl) ether
Bis (2-chloroethoxy) methane
Bis (2-ethylhexyl) phthalate
Bis (2-chloroisopropyl) ether
Bromophenyl-phenyl ether (4-)
Chloronaphthal ene (2-)
Chlorophenyl-phenyl ether (4-)
Chrysene
Dibenzo(a,h)anthracene
Di-n-butyl phthalate
Dichlorobenzidine (3,3-)
Diethyl phthalate

Dimethyl phthalate
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Di-n-octyl phthalate
Fluoranthene
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NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  EPA 625

NPW  Other FL - PRO

NPW  Other IA - OA-1

NPW  Other IA - OA-2

NPW  Other J. Chrom. Sci. RSK-175
NPW  Other J. Chrom. Sci. RSK-175
NPW  Other J. Chrom. Sci. RSK-175
NPW  Other J. Chrom. Sci. RSK-175
NPW  Other Kelada-01

NPW  Other Kelada-01

NPW  Other NJOQA-QAM-025
NPW  Other NJFOQA-QAM-025, Rev. 7
NPW  Other NJOQA-QAM-025, Rev. 7
NPW  Other USDA-LOI (Loss onignition)
NPW  Other Walkley Black

NPW  SM 2120 B-11

NPW  SM 2130 B-01

NPW  SM 2310 B-11

NPW  SM 2320 B-11
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Fluorene
Hexachlorobenzene
Hexachlorobutadiene (1,3-)
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Nitroso-di-n-propylamine
Phenanthrene

Pyrene

Trichlorobenzene (1,2,4-)
Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenal (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Nitrophenal (2-)
Nitrophenal (4-)

Pentachl orophenol

Phenol

Trichlorophenal (2,4,6-)
Petroleum Organics
Petroleum Organics
Petroleum Organics
Propane

Ethane

Ethene

Methane

Cyanide

Cyanide - amenableto Cl2
Petroleum Organics
Petroleum Organics
Petroleum Organics

Total organic carbon (TOC)
Total organic carbon (TOC)
Calor

Turbidity

Acidity as CaCO3
Alkalinity as CaCO3
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

SM 2340 B-11
SM 2340 C-11

SM 2510 B-11

SM 2540 B-11

SM 2540 C-11

SM 2540 D-11

SM 2540 F-11

SM 2540 G SM 18th Ed.

SM 2550 B-00

SM 3500-Cr B-11

SM 3500-Cr C-11

SM 3500-Cr D (18/19th ed)

SM 3500-Cr E (18/19th ed)

SM 3500-Fe B-11

SM 4110 B or C-11

SM 4110 B or C-11

SM 4110 B or C-11

SM 4110 B or C-11

SM 4110 B or C-11

SM 4110 B or C-11

SM 4500-Cl G-11

SM 4500-Cl G-11

SM 4500-CN B or C-11 plus E-11
SM 4500-CN B or C-11 and G-11
SM 4500-H B-11

SM 4500-N Org B or C-11 plus
NH3 B-11 plus NH3 C-11

SM 4500-NH3 B plus G-11
SM 4500-NH3 B, C, D, E, F, G, H-11
SM 4500-NO3 F-11

SM 4500-0 C-11

SM 4500-0 G-11

SM 4500-P B5-11 plus E-11
SM 4500-P E-11

SM 4500-S B, C plus D-11
SM 4500-SO3 B-11

SM 5210 B-11

SM 5210 B-11

SM 5220 D-11

SM 5310B,Cor D

SM 5310 B-11
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Hardness - total as CaCO3
Hardness - total as CaCO3
Specific conductance
Residue - total

Residue - filterable (TDS)
Residue - nonfilterable (TSS)
Residue - settleable

Total, fixed, and volatile solids (SQAR)
Temperature

Chromium (VI)
Chromium (VI)
Chromium (VI)
Chromium (VI)

Iron, Ferrous

Nitrate - nitrite

Chloride

Fluoride

Nitrate

Nitrite

Sulfate

Chlorine

Chlorine

Cyanide

Cyanide - amenableto Cl2
pH

Kjeldahl nitrogen - total

Ammonia

Organic nitrogen

Nitrate - nitrite

Oxygen (dissolved)

Oxygen (dissolved)
Phosphorus (total)
Orthophosphate

Sulfides

Sulfite- SO3

Carbonaceous BOD (CBOD)
Biochemical oxygen demand
Chemical oxygen demand
Dissolved organic carbon (DOC)
Total organic carbon (TOC)
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NPW  SM 5320B

NPW  SM 5520 B

NPW  SM 5520 B-11
NPW  SM 5540 C-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11

Total organic halides (TOX)
Qil & grease - total recov

Qil & grease- hem-LL
Surfactants

Propionitrile
Trimethylbenzene (1,2,3-)
Allyl chloride

Bromoethane

Butadiene (2-chloro-1,3-)
Cyclohexanone
Dichloro-2-butene (cis-1,4-)
Dichloro-2-butene (trans-1,4-)
Diethyl ether (Ethyl ether)

| sopropanol

Ethyl-tert-butyl Ether [ETBE]
Diisopropy! Ether [DIPE]
Dioxane (1,4-)

Ethanol

Ethyl methacrylate

Iso-butyl alcohol
Methacrylonitrile

Methyl methacrylate

Pentachl oroethane
tert-Amylmethyl ether [TAME]
Acrolein

Acrylonitrile

Bromobenzene
Bromochloromethane

Butyl benzene (n-)
Chlorotoluene (2-)
Chlorotoluene (4-)
Dibromo-3-chloropropane (1,2-)
Dibromomethane
Dichlorodifluoromethane
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Hexane (n-)

Methyl isobutyl ketone (MIBK)
Tetrahydrofuran
Tetrachloroethane (1,1,1,2-)
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
SM 6200 B-11
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Xylene (m-)
Xylene (p-)
Hexachlorobutadiene (1,3-)

I sopropylbenzene

I sopropyltoluene (4-)
Propylbenzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Trichlorobenzene (1,2,3-)
Trichloropropane (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Acetone

Ethyl acetate

Methyl tert-butyl ether
Tert-butyl acohol
Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroform
Chloromethane
Dibromochl oromethane
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Dichloropropene (trans-1,3-)
Ethylbenzene

Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Toluene
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NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-11
NPW  SM 6200 B-97
NPW  SM 6200 B-97
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
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Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
Naphthalene
Trichlorobenzene (1,2,4-)
Tetrachlorophenal (2,3,4,6-)
Hexachlorophene
Decane (n-)

Octadecane (n-)
Biphenylamine (4-)
Chloronaphthal ene (1-)
Famphur
Hexachloropropene
Kepone

Napththylamine (1-)
Napththylamine (2-)
Pentachl oroethane
Napthoquinone (1,4-)
Methylphenol (4-)
Acetophenone

Alpha - terpineol

Aniline

Dichloroaniline (2,3-)
Methylphenol (2-)
Hexachl orocyclopentadiene
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
Benzoic acid

Benzidine

Carbazole

Pyridine

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(ghi)perylene
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NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
NPW  SM 6410 B-00
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Butyl benzyl phthalate

Bis (2-chloroethyl) ether

Bis (2-chloroethoxy) methane
Bis (2-ethylhexyl) phthalate
Bis (2-chloroisopropyl) ether
Bromophenyl-phenyl ether (4-)
Chloronaphthal ene (2-)
Chlorophenyl-phenyl ether (4-)
Chrysene
Dibenzo(a,h)anthracene
Di-n-butyl phthalate
Dichlorobenzidine (3,3-)
Diethyl phthalate

Dimethyl phthalate
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene (1,3-)
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Nitroso-di-n-propylamine
Phenanthrene

Pyrene

Trichlorobenzene (1,2,4-)
Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenal (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Nitrophenal (2-)

Nitrophenal (4-)

Pentachl orophenol

Phenol

Trichlorophenal (2,4,6-)
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NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6440 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630 B-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
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Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Trifluralin

Aldrin

Alpha BHC

Lindane (gamma BHC)
Chlordane

DDD (4,4-)

DDE (4,4-)

DDT (4,4-)

Dieldrin

Endosulfan |
Endosulfan 1

Endrin

Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Etridiazole

Aldrin

Alpha BHC

Beta BHC

DeltaBHC

Lindane (gamma BHC)
Chlordane

DDD (4,4-)

DDE (4,4-)
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NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6630C-00
NPW  SM 6640 B-01
NPW  SM 6640 B-01
NPW  SM 6640 B-01
NPW  SM 6640 B-01
NPW  SM 9215B

NPW  SM 9222 B-97
NPW  SM 9222 D-97

SM 9222D-97 (Class B only) plus

NPW EPA 625/R-92/013 App. F

NPW Appendix F

NPW  SW-846 1010
NPW  SW-846 1010A
NPW  SW-846 1110
NPW  SW-846 1110A
NPW  SW-846 1310A
NPW  SW-846 1310B
NPW  SW-846 1311
NPW  SW-846 1311
NPW  SW-846 1311
NPW  SW-846 1312
NPW  SW-846 1320
NPW  SW-846 3005A
NPW  SW-846 3010A
NPW  SW-846 3015
NPW  SW-846 3015A
NPW  SW-846 3020A
NPW  SW-846 3510C
NPW  SW-846 3511
NPW  SW-846 3520C
NPW  SW-846 5030B

SM 9260 D plus EPA 625/R-92/013
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DDT (4,4-)
Dieldrin
Endosulfan |
Endosulfan 1
Endosulfan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

D (2,4-)

Dalapon

T(24,5)

TP (2,4,5-) (Silvex)
Heterotrophic plate count
Total coliform
Fecal coliform

Fecal coliform

Salmonella sp. Bacteria

Ignitability

Ignitability

Corrosivity toward steel
Corrosivity toward steel
Metals - organics
Metals - organics
Volatile organics
Semivolatile organics
Metals

Metals - organics
Metals - organics
Metals, Total Rec and Dissolved
Metals, Total

Metals

Metals

Metals

Semivolatile organics
Semivolatile organics
Semivolatile organics
Volatile organics
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C

Lithium
Strontium
Titanium
Silver

Tin
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickd
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc
Lithium
Strontium
Titanium
Silver

Tin
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A

Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickd
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc

Tin

Barium
Manganese
Molybdenum
Vanadium
Zinc
Beryllium
Nickd
Selenium
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead

Silver
Thallium
Tin

Barium
Manganese
Molybdenum
Vanadium
Zinc
Beryllium
Nickd
Selenium
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NPW  SW-846 6020A
NPW  SW-846 6020A
NPW  SW-846 6020A
NPW  SW-846 6020A
NPW  SW-846 6020A
NPW  SW-846 6020A
NPW  SW-846 6020A
NPW  SW-846 6020A
NPW  SW-846 7196A
NPW  SW-846 7199

NPW  SW-846 7470A
NPW  SW-846 8011

NPW  SW-846 8011

NPW  SW-846 8015B
NPW  SW-846 8015B
NPW  SW-846 8015B
NPW  SW-846 8015B
NPW  SW-846 8015B
NPW  SW-846 8015B
NPW  SW-846 8015C
NPW  SW-846 8015C
NPW  SW-846 8015D
NPW  SW-846 8015D
NPW  SW-846 8015D
NPW  SW-846 8015D
NPW  SW-846 8015D
NPW  SW-846 8015D
NPW  SW-846 8021B
NPW  SW-846 8021B
NPW  SW-846 8021B
NPW  SW-846 8021B
NPW  SW-846 8021B
NPW  SW-846 8021B
NPW  SW-846 8021B
NPW  SW-846 8021B
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
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Antimony

Arsenic

Cadmium

Chromium

Copper

Lead

Silver

Thallium

Chromium (VI)
Chromium (VI)
Mercury - liquid waste
Dibromoethane (1,2-) (EDB)
Dibromo-3-chloropropane (1,2-)
Ethylene glycol
Propylene glycol
Methyl alcohol (M ethanol)
Ethyl alcohol

Gasoline range organic
Diesel range organic
Ethylene glycol
Propylene glycol
Ethylene glycol
Propylene glycol
Methyl alcohol (M ethanol)
Ethyl alcohol

Gasoline range organic
Diesel range organic
Xylenes (total)

Methyl tert-butyl ether
Benzene

Ethylbenzene

Toluene

Xylene (o)

Xylene (m-)

Xylene (p-)

Alachlor

Chlordane (alpha)
Chlordane (gamma)
Chloroneb

Chlorothal onil
Etridiazole
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NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081A
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
NPW  SW-846 8081B
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Hexachlorobenzene
Hexachl orocyclopentadiene
Permethrin
Propachlor
Trifluralin

Aldrin

Alpha BHC
BetaBHC
DeltaBHC

Lindane (gamma BHC)
Chlordane (technical)
DDD (4,4-)

DDE (4,4-)

DDT (4,4-)

Dieldrin

Endosulfan |
Endosulfan 1
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Alachlor

Chlordane (alpha)
Chlordane (gamma)
Chloroneb

Chlorothal onil
Etridiazole

Hexachl orobenzene
Hexachl orocyclopentadiene
Permethrin
Propachlor
Trifluralin

Aldrin

AlphaBHC
BetaBHC
DeltaBHC

Lindane (gamma BHC)
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8082

SW-846 8082

SW-846 8082

SW-846 8082

SW-846 8082

SW-846 8082

SW-846 8082

SW-846 8082A
SW-846 8082A
SW-846 8082A
SW-846 8082A
SW-846 8082A
SW-846 8082A
SW-846 8082A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A

Chlordane (technical)

DDD (4,4-)
DDE (4,4-)
DDT (4,4-)
Didldrin
Endosulfan |
Endosulfan Il

Endosulfan sulfate

Endrin

Endrin aldehyde
Endrin ketone
Heptachlor

Heptachlor epoxide

Methoxychlor
Toxaphene
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260
Azinphos methyl
Chlorpyrifos
Demeton (0-)
Demeton (s-)
Disulfoton
Bolstar
Coumaphos
Dichlorvos
Dimethoate
EPN
Ethoprop
Fensulfothion
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NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141A
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
NPW  SW-846 8141B
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Fenthion
Merphos
Mevinphos
Naled

Parathion
Parathion methyl
Phorate

Ronnd

Stirofos
Sulfotepp

TEPP
Tokuthion [Protothiofos]
Trichloronate
Diazinon
Malathion
Azinphos methyl
Chlorpyrifos
Demeton (0-)
Demeton (s-)
Disulfoton
Bolstar
Coumaphos
Dichlorvos
Dimethoate

EPN

Ethoprop
Fensulfothion
Fenthion
Merphos
Mevinphos
Naled

Parathion
Parathion methyl
Phorate

Ronnd

Stirofos
Sulfotepp

TEPP
Tokuthion [Protothiofos]
Trichloronate
Diazinon
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NPW  SW-846 8141B
NPW  SW-846 8151A
NPW  SW-846 8151A
NPW  SW-846 8151A
NPW  SW-846 8151A
NPW  SW-846 8151A
NPW  SW-846 8151A
NPW  SW-846 8151A
NPW  SW-846 8151A
NPW  SW-846 8151A
NPW  SW-846 8151A
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
NPW  SW-846 8260B
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Malathion

Dicamba

DB (2,4-)

Dinoseb

Dalapon

Dichlorprop

D (2,4-)

T(24,5)

TP (2,4,5-) (Silvex)
MCPA

MCPP

Hexane (n-)
Trimethylpentane (2,2,4-)
M ethyl naphthalene (1-)

M ethyl naphthal ene (2-)
Butanol (3,3-Dimethyl-1-)
Trimethylpentane (2,2,4-)
Trimethylbenzene (1,2,3-)
Cyclohexane

Butanol (1-)
Nitropropane (2-)

Butyl formate (t-)

Methyl acetate

Pentanol (2-Methyl-2-)
Amyl acohol (t-)
Methylcyclohexane
Octane (-n)
tert-Amylmethyl ether [TAME]
Bromoethane
Cyclohexanone
Diisopropy! Ether [DIPE]
Tetrahydrofuran
Ethyl-tert-butyl Ether [ETBE]
Safrole

Xylene (m-)

Xylene (o)

Xylene (p-)
Dichloro-2-butene (cis-1,4-)
Diethyl ether (Ethyl ether)
Dichloro-2-butene (trans-1,4-)
Ethanol
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Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate

Pentachl oroethane
Tert-butyl acohol
Dioxane (1,4-)
Bromobenzene

Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chlorotoluene (2-)
Chlorotoluene (4-)

I sopropylbenzene
Propylbenzene (n-)

I sopropyltoluene (4-)
Trichlorobenzene (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Allyl chloride
Bromochloromethane
Butadiene (2-chloro-1,3-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dibromo-3-chloropropane (1,2-)
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Trichloropropane (1,2,3-)
Ethyl acetate

Ethyl methacrylate
Methacrylonitrile

Methyl acrylate

Methyl methacrylate
Methyl iodide

Iso-butyl alcohol

| sopropanol
N-Nitroso-di-n-butylamine
Propionitrile

Acetonitrile

Benzene

Chlorobenzene
Dichlorobenzene (1,2-)
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Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Ethylbenzene

Toluene

Xylenes (total)
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform
Chloromethane
Dichloropropene (trans-1,3-)
Dibromochl oromethane
Dichlorodifluoromethane
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloroethene (cis-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Acetone

Carbon disulfide

Butanone (2-)

Hexanone (2-)

Pentanone (4-methyl-2-) (MIBK)
Methyl tert-butyl ether
Acrolein

Acrylonitrile
Hexachlorobutadiene (1,3-)
Hexachl oroethane
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Naphthalene

Styrene

Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,4-)
Trimethylpentane (2,2,4-)

M ethyl naphthalene (1-)

M ethyl naphthal ene (2-)
Butanol (3,3-Dimethyl-1-)
Trimethylbenzene (1,2,3-)
Cyclohexane

Butanol (1-)

Nitropropane (2-)

Butyl formate (t-)

Methyl acetate

Pentanol (2-Methyl-2-)
Amyl acohoal (t-)
Methylcyclohexane

Octane (-n)
tert-Amylmethyl ether [TAME]
Bromoethane
Cyclohexanone
Diisopropy! Ether [DIPE]
Tetrahydrofuran
Ethyl-tert-butyl Ether [ETBE]
Xylene (m-)

Xylene (o)

Xylene (p-)
Dichloro-2-butene (cis-1,4-)
Diethyl ether (Ethyl ether)
Dichloro-2-butene (trans-1,4-)
Ethanol

Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate

Pentachl oroethane
Tert-butyl acohol

Dioxane (1,4-)
Bromobenzene

Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chlorotoluene (2-)
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Chlorotoluene (4-)

I sopropylbenzene
Propylbenzene (n-)

I sopropyltoluene (4-)
Trichlorobenzene (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Allyl chloride
Bromochloromethane
Butadiene (2-chloro-1,3-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dibromo-3-chloropropane (1,2-)
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Trichloropropane (1,2,3-)
Ethyl acetate

Ethyl methacrylate
Methacrylonitrile

Methyl acrylate

Methyl methacrylate
Methyl iodide

Iso-butyl alcohol

| sopropanol
N-Nitroso-di-n-butylamine
Propionitrile

Acetonitrile

Benzene

Chlorobenzene
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Ethylbenzene

Toluene

Xylenes (total)
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chloroethane
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Chloroethyl vinyl ether (2-)
Chloroform

Chloromethane
Dichloropropene (trans-1,3-)
Dibromochl oromethane
Dichlorodifluoromethane
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloroethene (cis-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Acetone

Carbon disulfide

Butanone (2-)

Hexanone (2-)

Pentanone (4-methyl-2-) (MIBK)
Methyl tert-butyl ether
Acrolein

Acrylonitrile
Hexachlorobutadiene (1,3-)
Hexachl oroethane
Naphthalene

Styrene

Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,4-)
Biphenyl (1,1'-)
Benzaldehyde

Caprolactam

Atrazine

Phenanthrene

Pyrene
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Acenaphthene
Acenaphthylene
Anthracene
Benzo(ghi)perylene
Chrysene

M ethyl naphthalene (1-)
M ethyl naphthal ene (2-)
Naphthalene
Fluoranthene

Fluorene

M ethyl naphthalene (1-)
Nitrodiphenylamine (2-)
Nitrodiphenylamine (2-)
Hexachlorophene
Diphenylhydrazine (1,2-)
Decane (n-)

Octadecane (n-)
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Benzal chloride
Benzo(j)fluoranthene
Benzotrichloride

Benzyl chloride
Chlorobenzilate
Dibenz(a,h)acridine
Dibenzo(a,h)pyrene
Dibenzo(a,i)pyrene
Dibenzo(c,g)carbazole (7H-)
Pentachl oroethane
Tetrachlorobenzene (1,2,3,4-)
Tetrachlorobenzene (1,2,3,5-)
Benzy!l alcohol
Acetophenone
Acetylaminofluorene (2-)
Aminobiphenyl (4-)
Aramite
Chloronaphthalene (1-)
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Diallate (cis)

Diallate (trans)
Dibenzo(a,e)pyrene
Dibenz(a,j)acridine
Dichlorophenal (2,6-)
Dimethoate
Dimethylaminoazobenzene
Dimethylbenz(a)anthracene (7,12-)
Dimethyl benzidine (3,3-)
Dinitrobenzene (1,3-)
Dinoseb

Disulfoton

Famphur
Hexachloropropene

Isodrin

Isosafrole (cis-)

Isosafrole (trans-)

Kepone

M ethanesulfonate (Ethyl-)
M ethanesulfonate (M ethyl-)
Methapyrilene
Methylcholanthrene (3-)
Napthoquinone (1,4-)
Napththylamine (1-)
Napththylamine (2-)
N-Nitroso-di-n-butylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
Parathion

Parathion methyl

Pentachl orobenzene
Pentachl oronitrobenzene
Phenacetin
Phenylenediamine (1,4-)
Phenylethylamine (alpha, alpha-Dimethyl)
Phorate

Phosphorothioate (O,0,0-triethyl)
Phosphorothioate (O,0-diethyl-O-2-
pyrazinyl) [Thionazin]
Picaline (2-)

Pronamide



ESC Lab Sciences

Quality Assurance Manual
Scope and Definitions

Section 3.0, Ver. 11.0
Date: April 15, 2013
Page: 47 of 83

NPW  SW-846 8270C Quinoline -1-Oxide (4-Nitro)
NPW  SW-846 8270C Safrole

NPW  SW-846 8270C Sulfotepp

NPW  SW-846 8270C Tetrachlorobenzene (1,2,4,5-)
NPW  SW-846 8270C Tetrachlorophenal (2,3,4,6-)
NPW  SW-846 8270C Toluidine (2-) (2-Methylaniline)
NPW  SW-846 8270C Toluidine (5-nitro-2-)

NPW  SW-846 8270C Trinitrobenzene (1,3,5-)
NPW  SW-846 8270C N-Nitrosodiethylamine

NPW  SW-846 8270C N-Nitrosopyrrolidine

NPW  SW-846 8270C Diphenylamine

NPW  SW-846 8270C Carbazole

NPW  SW-846 8270C Dichlorobenzene (1,2-)

NPW  SW-846 8270C Dichlorobenzene (1,3-)

NPW  SW-846 8270C N-Nitrosodimethylamine
NPW  SW-846 8270C N-Nitroso-di-n-propylamine
NPW  SW-846 8270C N-Nitrosomethylethylamine
NPW  SW-846 8270C Benzidine

NPW  SW-846 8270C Aniline

NPW  SW-846 8270C Hexachloropropene

NPW  SW-846 8270C Dibenzofuran

NPW  SW-846 8270C Benzoic acid

NPW  SW-846 8270C N-Nitrosodiphenylamine
NPW  SW-846 8270C Dichlorobenzidine (3,3-)
NPW  SW-846 8270C Chloroaniline (4-)

NPW  SW-846 8270C Nitroaniline (2-)

NPW  SW-846 8270C Nitroaniline (3-)

NPW  SW-846 8270C Nitroaniline (4-)

NPW  SW-846 8270C Chloronaphthal ene (2-)

NPW  SW-846 8270C Hexachlorobenzene

NPW  SW-846 8270C Hexachlorobutadiene (1,3-)
NPW  SW-846 8270C Hexachlorocyclopentadiene
NPW  SW-846 8270C Hexachloroethane

NPW  SW-846 8270C Trichlorobenzene (1,2,4-)
NPW  SW-846 8270C Bis (2-chloroethoxy) methane
NPW  SW-846 8270C Bis (2-chloroethyl) ether
NPW  SW-846 8270C Bis (2-chloroisopropyl) ether
NPW  SW-846 8270C Chlorophenyl-phenyl ether (4-)
NPW  SW-846 8270C Bromophenyl-phenyl ether (4-)
NPW  SW-846 8270C Dinitrotoluene (2,4-)

NPW  SW-846 8270C Dinitrotoluene (2,6-)
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Isophorone
Nitrobenzene

Butyl benzyl phthalate
Bis (2-ethylhexyl) phthalate
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Acenaphthene
Anthracene
Acenaphthylene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
M ethyl naphthal ene (2-)
Naphthalene
Phenanthrene

Pyrene

Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenal (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Methylphenol (2-)
Methylphenol (4-)
Nitrophenal (2-)
Nitrophenal (4-)
Pentachl orophenol
Phenol

Trichlorophenal (2,4,5-)
Trichlorophenal (2,4,6-)
Dichlorobenzene (1,4-)
Pyridine
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Biphenyl (1,1'-)
Benzaldehyde
Caprolactam

Atrazine

Phenanthrene

Pyrene

Acenaphthene
Acenaphthylene
Anthracene
Benzo(ghi)perylene
Chrysene

M ethyl naphthalene (1-)
M ethyl naphthal ene (2-)
Naphthalene
Fluoranthene

Fluorene

M ethyl naphthalene (1-)
Nitrodiphenylamine (2-)
Hexachlorophene
Diphenylhydrazine (1,2-)
Decane (n-)

Octadecane (n-)
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Benzal chloride
Benzo(j)fluoranthene
Benzotrichloride

Benzyl chloride
Chlorobenzilate
Dibenz(a,h)acridine
Dibenzo(a,h)pyrene
Dibenzo(a,i)pyrene
Dibenzo(c,g)carbazole (7H-)
Pentachl oroethane
Tetrachlorobenzene (1,2,3,4-)
Tetrachlorobenzene (1,2,3,5-)
Benzyl alcohol
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
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Acetophenone
Acetylaminofluorene (2-)
Aminobiphenyl (4-)
Aramite

Chloronaphthal ene (1-)
Diallate (cis)

Diallate (trans)
Dibenzo(a,e)pyrene
Dibenz(a,j)acridine
Dichlorophenal (2,6-)
Dimethoate
Dimethylaminoazobenzene
Dimethylbenz(a)anthracene (7,12-)
Dimethyl benzidine (3,3-)
Dinitrobenzene (1,3-)
Dinoseb

Disulfoton

Famphur

Isodrin

Isosafrole (cis-)

Isosafrole (trans-)

Kepone

M ethanesulfonate (Ethyl-)
M ethanesulfonate (M ethyl-)
Methapyrilene
Methylcholanthrene (3-)
Napthoquinone (1,4-)
Napththylamine (1-)
Napththylamine (2-)
N-Nitroso-di-n-butylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
Parathion

Parathion methyl

Pentachl orobenzene
Pentachl oronitrobenzene
Phenacetin
Phenylenediamine (1,4-)
Phenylethylamine (alpha, alpha-Dimethyl)
Phorate

Phosphorothioate (O,0,0-triethyl)
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NPW  SW-846 8270D Phosphorothioate (O,0-diethyl-O-2-

NPW  SW-846 8270D Picoline (2-)

NPW  SW-846 8270D Pronamide

NPW  SW-846 8270D Quinoline -1-Oxide (4-Nitro)
NPW  SW-846 8270D Safrole

NPW  SW-846 8270D Sulfotepp

NPW  SW-846 8270D Tetrachlorobenzene (1,2,4,5-)
NPW  SW-846 8270D Tetrachlorophenal (2,3,4,6-)
NPW  SW-846 8270D Toluidine (2-) (2-Methylaniline)
NPW  SW-846 8270D Toluidine (5-nitro-2-)

NPW  SW-846 8270D Trinitrobenzene (1,3,5-)
NPW  SW-846 8270D N-Nitrosodiethylamine
NPW  SW-846 8270D N-Nitrosopyrrolidine

NPW  SW-846 8270D Diphenylamine

NPW  SW-846 8270D Carbazole

NPW  SW-846 8270D Dichlorobenzene (1,2-)
NPW  SW-846 8270D Dichlorobenzene (1,3-)
NPW  SW-846 8270D N-Nitrosodimethylamine
NPW  SW-846 8270D N-Nitroso-di-n-propylamine
NPW  SW-846 8270D N-Nitrosomethylethylamine
NPW  SW-846 8270D Benzidine

NPW  SW-846 8270D Aniline

NPW  SW-846 8270D Hexachloropropene

NPW  SW-846 8270D Dibenzofuran

NPW  SW-846 8270D Benzoic acid

NPW  SW-846 8270D N-Nitrosodiphenylamine
NPW  SW-846 8270D Dichlorobenzidine (3,3-)
NPW  SW-846 8270D Chloroaniline (4-)

NPW  SW-846 8270D Nitroaniline (2-)

NPW  SW-846 8270D Nitroaniline (3-)

NPW  SW-846 8270D Nitroaniline (4-)

NPW  SW-846 8270D Chloronaphthal ene (2-)
NPW  SW-846 8270D Hexachlorobenzene

NPW  SW-846 8270D Hexachlorobutadiene (1,3-)
NPW  SW-846 8270D Hexachlorocyclopentadiene
NPW  SW-846 8270D Hexachloroethane

NPW  SW-846 8270D Trichlorobenzene (1,2,4-)
NPW  SW-846 8270D Bis (2-chloroethoxy) methane
NPW  SW-846 8270D Bis (2-chloroethyl) ether
NPW  SW-846 8270D Bis (2-chloroisopropyl) ether

pyrazinyl) [Thionazin]
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NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
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Chlorophenyl-phenyl ether (4-)
Bromophenyl-phenyl ether (4-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Isophorone

Nitrobenzene

Butyl benzyl phthalate

Bis (2-ethylhexyl) phthalate
Diethyl phthalate

Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Acenaphthene

Anthracene
Acenaphthylene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene

M ethyl naphthal ene (2-)
Naphthalene

Phenanthrene

Pyrene

Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenal (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Methylphenol (2-)
Methylphenol (4-)
Nitrophenal (2-)
Nitrophenal (4-)

Pentachl orophenol

Phenol
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NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8270D
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8310
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330
NPW  SW-846 8330A
NPW  SW-846 8330A
NPW  SW-846 8330A
NPW  SW-846 8330A
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Trichlorophenal (2,4,5-)
Trichlorophenal (2,4,6-)
Dichlorobenzene (1,4-)
Pyridine

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Nitroglycerine
Guanidine nitrate

PETN

HMX

RDX

Trinitrobenzene (1,3,5-)
Dinitrobenzene (1,3-)
Tetryl

Nitrobenzene
Trinitrotoluene (2,4,6-)
Dinitrotoluene (4-amino-2,6-)
Dinitrotoluene (2-amino-4,6-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Nitrotoluene (2-)
Nitrotoluene (3-)
Nitrotoluene (4-)
Nitroglycerine

PETN

HMX

RDX
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 9010C
SW-846 9010C
SW-846 9012B
SW-846 90208
SW-846 90308
SW-846 9034

SW-846 90408
SW-846 9040B
SW-846 9040C
SW-846 9040C
SW-846 9040C
SW-846 9050A
SW-846 9056

SW-846 9056

SW-846 9056

SW-846 9056

SW-846 9056

SW-846 9056

SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9060

SW-846 9060A
SW-846 9066

User Defined 5030C
User Defined 8260C
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Trinitrobenzene (1,3,5-)
Dinitrobenzene (1,3-)

Tetryl

Nitrobenzene
Trinitrotoluene (2,4,6-)
Dinitrotoluene (4-amino-2,6-)
Dinitrotoluene (2-amino-4,6-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Nitrotoluene (2-)
Nitrotoluene (3-)
Nitrotoluene (4-)

Cyanide - amenableto Cl2
Cyanide

Cyanide

Total organic halides (TOX)
Sulfides, acid sol. & insol.
Sulfides, acid sol. & insol.
Corrosivity - pH waste, >20% water
pH

Corrosivity - pH waste, >20% water
pH

pH - waste, >20% water
Specific conductance
Bromide

Nitrite

Sulfate

Nitrate

Chloride

Fluoride

Bromide

Nitrite

Sulfate

Nitrate

Chloride

Fluoride

Total organic carbon (TOC)
Total organic carbon (TOC)
Phenols

Volatile organics

Hexane (n-)
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NPW  User Defined 9010B

NPW  User Defined 9010B

NPW  User Defined 9012A

NPW  User Defined ASTM D93
NPW  User Defined CA LUFT - diesel
NPW  User Defined CA LUFT - diesel
NPW  User Defined EPA 1657

NPW  User Defined EPA 1657

NPW  User Defined EPA 1657

NPW  User Defined EPA 1657

NPW  User Defined EPA 1657

NPW  User Defined EPA 1657

NPW  User Defined EPA 1657

NPW  User Defined EPA 1657

NPW  User Defined EPA 353.2 Modified
NPW  User Defined EPA 624

NPW  User Defined LUFT

NPW  User Defined LUFT

NPW  User Defined LUFT

NPW  User Defined LUFT

NPW  User Defined LUFT

NPW  User Defined LUFT

NPW  User Defined LUFT

NPW  User Defined LUFT

User Defined MA-DEP-EPH, TN-

NPW EPH, WI DRO, NW TPH Dx

NPW User Defined MA-DEP-VPH, WI
GRO, NW TPH Gx

NPW User Defined NWTPH-Dx, NWTPH-

Gx, NWTPHID
NPW  User Defined SM 6200 B
NPW  User Defined SM 6200 B
NPW  User Defined SM 6200 B
NPW  User Defined SM 6200 B
NPW  User Defined SM 6200 B
NPW  User Defined SM 6200 B
NPW  User Defined SM 6200 B
NPW  User Defined SM 6200 B
NPW  User Defined SM 6200 B
NPW  User Defined SM 6200 B
NPW  User Defined SM 6200 B
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Cyanide - amenableto Cl2
Cyanide

Cyanide

Ignitability

Petroleum Organics
Petroleum Organics
Parathion ethyl
Azinphos methyl
Demeton (0-)
Demeton (s-)
Diazinon

Disulfoton

Malathion

Parathion methyl
Nitrocellulose
Dichlorodifluoromethane
Xylene (m-)

Xylene (o)

Xylene (p-)

Benzene
Ethylbenzene
Toluene

Xylenes (total)

Methyl tert-butyl ether

Diesel range organic
Gasoline range organic

Petroleum Organics

Butanone (2-)

Carbon disulfide

| sopropanol

Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate

Acetonitrile

Hexanone (2-)

Methyl iodide
Dibromoethane (1,2-) (EDB)
Dichlorodifluoromethane
Dichloroethene (cis-1,2-)
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
User Defined SM 6200 B
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Hexane (n-)

Methyl isobutyl ketone (MIBK)
Tetrahydrofuran

Styrene

Xylene (o)

Acetone

Ethyl acetate

Methyl tert-butyl ether
Tert-butyl acohol

Xylenes (total)

Benzene
Bromaodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform
Chloromethane
Dibromochl oromethane
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Dichloropropene (trans-1,3-)
Ethylbenzene

Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene

Toluene

Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW
NPW

NPW

User Defined SM 6200C 20th ED
User Defined SM 6200C 20th ED
User Defined SM 6200C 20th ED
User Defined SM 6200C 20th ED
User Defined SM 6200C 20th ED
User Defined SM 6200C 20th ED
User Defined SM 6630C
User Defined SM 6630C
User Defined SM 6630C
User Defined SM 6630C
User Defined SM 6630C
User Defined SM 6640B

User Defined SM 6640B 18/19th ED
User Defined SW846 8260B &
8260C

User Defined SW-846 8330

User Defined TX 1005, TX 1006, CT
ETPH, NW TPH ID

ASTM D240

ASTM D5468 and D482

ASTM F1647-02A

EPA 300.0

Other FL - PRO

Other IA - OA-1

Other IA - OA-2

Other NJDEP EPH 10/08, Rev. 3
Other NJDEP EPH 10/08, Rev. 3
Other NJJOQA-QAM-025, Rev. 7
Other USDA-LOI (Loss onignition)
Other Walkley Black

SM 2540 G SM 18th Ed.

SM 9222D-97 (Class B only) plus
EPA 625/R-92/013 App. F

SM 9260 D plus EPA 625/R-92/013
Appendix F

SW-846 1010

SW-846 1010A

SW-846 1030

SW-846 1110

SW-846 1110A
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Benzene
Ethylbenzene
Methyl tert-butyl ether
Tert-butyl acohol
Toluene

Xylenes (total)
Chlordane (alpha)
Chlordane (gamma)
Hexachlorobenzene
Endrin aldehyde
Endrin ketone
Dinoseb

Dicamba

Gasoline range organic
Nitroguanidine
Petroleum Organics

Perchlorate

Heat of combustion (BTU)

% ash

Total organic carbon (TOC)
Guanidine nitrate

Petroleum Organics

Petroleum Organics

Petroleum Organics

Extractable Petroleum Hydrocarbons
Extractable Petroleum Hydrocarbons
Petroleum Organics

Total organic carbon (TOC)

Total organic carbon (TOC)

Total, fixed, and volatile solids (SQAR)

Fecal coliform

Salmonella sp. Bacteria

Ignitability

Ignitability

Ignitability of solids
Corrosivity toward steel
Corrosivity toward steel
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SCM  SW-846 1310A
SCM  SW-846 1310B
SCM  SW-846 1311
SCM  SW-846 1311
SCM  SW-846 1311
SCM  SW-846 1312
SCM  SW-846 1320
SCM  SW-846 3031
SCM  SW-846 3040A
SCM  SW-846 3050B
SCM  SW-846 3051
SCM  SW-846 3051A
SCM  SW-846 3052
SCM  SW-846 3060A
SCM  SW-846 3540C
SCM  SW-846 3546
SCM  SW-846 3550B
SCM  SW-846 3550C
SCM  SW-846 3580A
SCM  SW-846 3585
SCM  SW-846 3610B
SCM  SW-846 3611B
SCM  SW-846 3620B
SCM  SW-846 3620C
SCM  SW-846 3630C
SCM  SW-846 3660B
SCM  SW-846 3665A
SCM  SW-846 5035A-H
SCM  SW-846 5035A-L
SCM  SW-846 5035H
SCM  SW-846 5035L
SCM  SW-846 6010B
SCM  SW-846 6010B
SCM  SW-846 6010B
SCM  SW-846 6010B
SCM  SW-846 6010B
SCM  SW-846 6010B
SCM  SW-846 6010B
SCM  SW-846 6010B
SCM  SW-846 6010B
SCM  SW-846 6010B

Metals - organics
Metals - organics
Volatile organics
Semivolatile organics
Metals

Metals - organics
Metals - organics
Metals

Metals

Metals

Metals

Metals

Metals

Metals

Semivolatile organics
Semivolatile organics
Semivolatile organics
Semivolatile organics
Organics

Organics
Semivolatile organics
Semivolatile organics
Semivolatile organics
Semivolatile organics
Semivolatile organics
Semivolatile organics
Semivolatile organics
Volatile organics - high conc.
Volatile organics - low conc.
Volatile organics - high conc.
Volatile organics - low conc.
Lithium

Strontium

Titanium

Silver

Tin

Aluminum

Antimony

Arsenic

Barium

Beryllium
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SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 60108
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C

Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickd
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc
Lithium
Strontium
Titanium
Silver

Tin
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickd
Potassium
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SCM  SW-846 6010C
SCM  SW-846 6010C
SCM  SW-846 6010C
SCM  SW-846 6010C
SCM  SW-846 6010C
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-846 6020A
SCM  SW-8467.3.3.2
SCM  SW-8467.3.4.2
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Selenium
Sodium
Thallium
Vanadium
Zinc

Tin
Barium
Manganese
Molybdenum
Vanadium
Zinc
Beryllium
Nickd
Selenium
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Silver
Thallium
Tin
Barium
Manganese
Molybdenum
Vanadium
Zinc
Beryllium
Nickd
Selenium
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Silver
Thallium
Reactivity
Reactivity
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SCM  SW-846 7196A
SCM  SW-846 7199

SCM  SW-846 7470A
SCM  SW-846 7471A
SCM  SW-846 7471B
SCM  SW-846 8011

SCM  SW-846 8011

SCM  SW-846 8015B
SCM  SW-846 8015B
SCM  SW-846 8015B
SCM  SW-846 8015B
SCM  SW-846 8015B
SCM  SW-846 8015B
SCM  SW-846 8015C
SCM  SW-846 8015C
SCM  SW-846 8015D
SCM  SW-846 8015D
SCM  SW-846 8015D
SCM  SW-846 8015D
SCM  SW-846 8015D
SCM  SW-846 8015D
SCM  SW-846 8021B
SCM  SW-846 8021B
SCM  SW-846 8021B
SCM  SW-846 8021B
SCM  SW-846 8021B
SCM  SW-846 8021B
SCM  SW-846 8021B
SCM  SW-846 8021B
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
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Chromium (VI)
Chromium (VI)

Mercury - liquid waste
Mercury - solid waste
Mercury - solid waste
Dibromoethane (1,2-) (EDB)
Dibromo-3-chloropropane (1,2-)
Ethylene glycol

Propylene glycol

Methyl alcohol (M ethanol)
Ethyl alcohol

Gasoline range organic
Diesel range organic
Ethylene glycol

Propylene glycol

Ethylene glycol

Propylene glycol

Methyl alcohol (M ethanol)
Ethyl alcohol

Gasoline range organic
Diesel range organic
Xylenes (total)

Methyl tert-butyl ether
Benzene

Ethylbenzene

Toluene

Xylene (o)

Xylene (m-)

Xylene (p-)

Alachlor

Chlordane (alpha)
Chlordane (gamma)
Chloroneb

Chlorothal onil

Etridiazole
Hexachlorobenzene
Hexachl orocyclopentadiene
Permethrin

Propachlor

Trifluralin

Aldrin
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SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081A
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
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AlphaBHC
BetaBHC
DetaBHC

Lindane (gamma BHC)
Chlordane (technical)
DDD (4,4-)

DDE (4,4-)

DDT (4,4-)

Didldrin

Endosulfan |
Endosulfan Il
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Alachlor

Chlordane (alpha)
Chlordane (gamma)
Chloroneb
Chlorothalonil
Etridiazole
Hexachlorobenzene
Hexachl orocyclopentadiene
Permethrin
Propachlor
Trifluralin

Aldrin

Alpha BHC
BetaBHC
DeltaBHC

Lindane (gamma BHC)
Chlordane (technical)
DDD (4,4-)

DDE (4,4-)

DDT (4,4-)

Didldrin

Endosulfan |
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SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8081B
SCM  SW-846 8082

SCM  SW-846 8082

SCM  SW-846 8082

SCM  SW-846 8082

SCM  SW-846 8082

SCM  SW-846 8082

SCM  SW-846 8082

SCM  SW-846 8082A
SCM  SW-846 8082A
SCM  SW-846 8082A
SCM  SW-846 8082A
SCM  SW-846 8082A
SCM  SW-846 8082A
SCM  SW-846 8082A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
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Endosulfan 1
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260
Azinphos methyl
Chlorpyrifos
Demeton (0-)
Demeton (s-)
Disulfoton
Bolstar
Coumaphos
Dichlorvos
Dimethoate
EPN

Ethoprop
Fensulfaothion
Fenthion
Merphos
Mevinphos
Naled

Parathion
Parathion methyl
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SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141A
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8141B
SCM  SW-846 8151A
SCM  SW-846 8151A
SCM  SW-846 8151A
SCM  SW-846 8151A
SCM  SW-846 8151A
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Phorate
Ronnd
Stirofos
Sulfotepp
TEPP
Tokuthion [Protothiofos]
Trichloronate
Diazinon
Malathion
Azinphos methyl
Chlorpyrifos
Demeton (0-)
Demeton (s)
Disulfoton
Bolstar
Coumaphos
Dichlorvos
Dimethoate
EPN
Ethoprop
Fensulfothion
Fenthion
Merphos
Mevinphos
Naled
Parathion
Parathion methyl
Phorate
Ronnd
Stirofos
Sulfotepp
TEPP
Tokuthion [Protothiofos]
Trichloronate
Diazinon
Malathion
Dicamba

DB (2,4-)
Dinoseb
Dalapon
Dichlorprop
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SW-846 8151A
SW-846 8151A
SW-846 8151A
SW-846 8151A
SW-846 8151A
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
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D (2,4-)

T(24,5)

TP (2,4,5-) (Silvex)

MCPA

MCPP

Hexane (n-)
Trimethylpentane (2,2,4-)

M ethyl naphthalene (1-)

M ethyl naphthal ene (2-)
Butanol (3,3-Dimethyl-1-)
Trimethylpentane (2,2,4-)
Trimethylbenzene (1,2,3-)
Cyclohexane

Butanol (1-)

Nitropropane (2-)

Butyl formate (t-)

Methyl acetate

Pentanol (2-Methyl-2-)
Amyl acohoal (t-)
Methylcyclohexane

Octane (-n)
tert-Amylmethyl ether [TAME]
Bromoethane
Cyclohexanone
Diisopropy! Ether [DIPE]
Tetrahydrofuran
Ethyl-tert-butyl Ether [ETBE]
Safrole

Xylene (m-)

Xylene (o)

Xylene (p-)
Dichloro-2-butene (cis-1,4-)
Diethyl ether (Ethyl ether)
Dichloro-2-butene (trans-1,4-)
Ethanol

Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate

Pentachl oroethane
Tert-butyl acohol

Dioxane (1,4-)
Bromobenzene
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SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
SCM  SW-846 8260B
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Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chlorotoluene (2-)
Chlorotoluene (4-)

I sopropylbenzene
Propylbenzene (n-)

I sopropyltoluene (4-)
Trichlorobenzene (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Allyl chloride
Bromochloromethane
Butadiene (2-chloro-1,3-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dibromo-3-chloropropane (1,2-)
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Trichloropropane (1,2,3-)
Ethyl acetate

Ethyl methacrylate
Methacrylonitrile

Methyl acrylate

Methyl methacrylate
Methyl iodide

Iso-butyl alcohol

| sopropanol
N-Nitroso-di-n-butylamine
Propionitrile

Acetonitrile

Benzene

Chlorobenzene
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Ethylbenzene

Toluene

Xylenes (total)
Bromodichloromethane
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SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 82608
SW-846 8260C
SW-846 8260C
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Bromoform

Bromomethane

Carbon tetrachloride
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform

Chloromethane
Dichloropropene (trans-1,3-)
Dibromochloromethane
Dichlorodifluoromethane
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloroethene (cis-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Acetone

Carbon disulfide

Butanone (2-)

Hexanone (2-)

Pentanone (4-methyl-2-) (MIBK)
Methyl tert-butyl ether
Acrolein

Acrylonitrile
Hexachlorobutadiene (1,3-)
Hexachloroethane
Naphthalene

Styrene

Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,4-)
Trimethylpentane (2,2,4-)

M ethyl naphthalene (1-)
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SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
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M ethyl naphthal ene (2-)
Butanol (3,3-Dimethyl-1-)
Trimethylbenzene (1,2,3-)
Cyclohexane

Butanol (1-)

Nitropropane (2-)

Butyl formate (t-)

Methyl acetate

Pentanol (2-Methyl-2-)
Amyl acohoal (t-)
Methylcyclohexane

Octane (-n)
tert-Amylmethyl ether [TAME]
Bromoethane
Cyclohexanone
Diisopropy! Ether [DIPE]
Tetrahydrofuran
Ethyl-tert-butyl Ether [ETBE]
Xylene (m-)

Xylene (o)

Xylene (p-)
Dichloro-2-butene (cis-1,4-)
Diethyl ether (Ethyl ether)
Dichloro-2-butene (trans-1,4-)
Ethanol

Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate

Pentachl oroethane
Tert-butyl acohol

Dioxane (1,4-)
Bromobenzene

Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chlorotoluene (2-)
Chlorotoluene (4-)

I sopropylbenzene
Propylbenzene (n-)

| sopropyltoluene (4-)
Trichlorobenzene (1,2,3-)
Trimethylbenzene (1,2,4-)



ESC Lab Sciences

Quality Assurance Manual
Scope and Definitions

SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
SCM  SW-846 8260C
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Trimethylbenzene (1,3,5-)
Allyl chloride

Bromochl oromethane
Butadiene (2-chloro-1,3-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dibromo-3-chloropropane (1,2-)
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Trichloropropane (1,2,3-)
Ethyl acetate

Ethyl methacrylate
Methacrylonitrile

Methyl acrylate

Methyl methacrylate
Methyl iodide

Iso-butyl alcohol

| sopropanol
N-Nitroso-di-n-butylamine
Propionitrile

Acetonitrile

Benzene

Chlorobenzene
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Ethylbenzene

Toluene

Xylenes (total)
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform
Chloromethane
Dichloropropene (trans-1,3-)
Dibromochl oromethane
Dichlorodifluoromethane
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SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
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Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloroethene (cis-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Acetone

Carbon disulfide

Butanone (2-)

Hexanone (2-)

Pentanone (4-methyl-2-) (MIBK)
Methyl tert-butyl ether
Acrolein

Acrylonitrile
Hexachlorobutadiene (1,3-)
Hexachl oroethane
Naphthalene

Styrene

Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,4-)
Biphenyl (1,1'-)
Benzaldehyde
Caprolactam

Atrazine

Phenanthrene

Pyrene

Acenaphthene
Acenaphthylene
Anthracene
Benzo(ghi)perylene
Chrysene

M ethyl naphthalene (1-)
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SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
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M ethyl naphthal ene (2-)
Naphthalene
Fluoranthene

Fluorene

M ethyl naphthalene (1-)
Nitrodiphenylamine (2-)
Nitrodiphenylamine (2-)
Hexachlorophene
Diphenylhydrazine (1,2-)
Decane (n-)

Octadecane (n-)
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Benzal chloride
Benzo(j)fluoranthene
Benzotrichloride

Benzyl chloride
Chlorobenzilate
Dibenz(a,h)acridine
Dibenzo(a,h)pyrene
Dibenzo(a,i)pyrene
Dibenzo(c,g)carbazole (7H-)
Pentachl oroethane
Tetrachlorobenzene (1,2,3,4-)
Tetrachlorobenzene (1,2,3,5-)
Benzy! alcohol
Acetophenone
Acetylaminofluorene (2-)
Aminobiphenyl (4-)
Aramite

Chloronaphthal ene (1-)
Diallate (cis)

Diallate (trans)
Dibenzo(a,e)pyrene
Dibenz(a,j)acridine
Dichlorophenal (2,6-)
Dimethoate
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SW-846 8270C

SW-846 8270C
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SW-846 8270C
SW-846 8270C
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Dimethylaminoazobenzene
Dimethylbenz(a)anthracene (7,12-)
Dimethyl benzidine (3,3-)
Dinitrobenzene (1,3-)

Dinoseb

Disulfoton

Famphur

Hexachloropropene

Isodrin

Isosafrole (cis-)

Isosafrole (trans-)

Kepone

M ethanesulfonate (Ethyl-)

M ethanesulfonate (M ethyl-)
Methapyrilene
Methylcholanthrene (3-)
Napthoquinone (1,4-)
Napththylamine (1-)
Napththylamine (2-)
N-Nitroso-di-n-butylamine
N-Nitrosomorpholine
N-Nitrosopiperidine

Parathion

Parathion methyl

Pentachl orobenzene

Pentachl oronitrobenzene
Phenacetin

Phenylenediamine (1,4-)
Phenylethylamine (alpha, alpha-Dimethyl)
Phorate

Phosphorothioate (O,0,0-triethyl)
Phosphorothioate (O,0-diethyl-O-2-
pyrazinyl) [Thionazin]

Picoline (2-)

Pronamide

Quinoline -1-Oxide (4-Nitro)
Safrole

Sulfotepp

Tetrachlorobenzene (1,2,4,5-)
Tetrachlorophenal (2,3,4,6-)
Toluidine (2-) (2-Methylaniline)
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SCM  SW-846 8270C Toluidine (5-nitro-2-)

SCM SW-846 8270C Trinitrobenzene (1,3,5-)
SCM  SW-846 8270C N-Nitrosodiethylamine
SCM  SW-846 8270C N-Nitrosopyrrolidine

SCM  SW-846 8270C Diphenylamine

SCM  SW-846 8270C Carbazole

SCM  SW-846 8270C Dichlorobenzene (1,2-)
SCM  SW-846 8270C Dichlorobenzene (1,3-)
SCM  SW-846 8270C N-Nitrosodimethylamine
SCM  SW-846 8270C N-Nitroso-di-n-propylamine
SCM  SW-846 8270C N-Nitrosomethylethylamine
SCM  SW-846 8270C Benzidine

SCM  SW-846 8270C Aniline

SCM  SW-846 8270C Hexachloropropene

SCM  SW-846 8270C Dibenzofuran

SCM  SW-846 8270C Benzoic acid

SCM  SW-846 8270C N-Nitrosodiphenylamine
SCM  SW-846 8270C Dichlorobenzidine (3,3-)
SCM  SW-846 8270C Chloroaniline (4-)

SCM  SW-846 8270C Nitroaniline (2-)

SCM  SW-846 8270C Nitroaniline (3-)

SCM  SW-846 8270C Nitroaniline (4-)

SCM  SW-846 8270C Chloronaphthal ene (2-)

SCM  SW-846 8270C Hexachlorobenzene

SCM  SW-846 8270C Hexachlorobutadiene (1,3-)
SCM  SW-846 8270C Hexachlorocyclopentadiene
SCM  SW-846 8270C Hexachloroethane

SCM SW-846 8270C Trichlorobenzene (1,2,4-)
SCM  SW-846 8270C Bis (2-chloroethoxy) methane
SCM  SW-846 8270C Bis (2-chloroethyl) ether
SCM  SW-846 8270C Bis (2-chloroisopropyl) ether
SCM  SW-846 8270C Chlorophenyl-phenyl ether (4-)
SCM  SW-846 8270C Bromophenyl-phenyl ether (4-)
SCM  SW-846 8270C Dinitrotoluene (2,4-)

SCM  SW-846 8270C Dinitrotoluene (2,6-)

SCM  SW-846 8270C Isophorone

SCM  SW-846 8270C Nitrobenzene

SCM  SW-846 8270C Butyl benzyl phthalate

SCM  SW-846 8270C Bis (2-ethylhexyl) phthalate
SCM  SW-846 8270C Diethyl phthalate

SCM  SW-846 8270C Dimethyl phthalate
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SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
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SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270C
SCM  SW-846 8270D
SCM  SW-846 8270D
SCM  SW-846 8270D
SCM  SW-846 8270D
SCM  SW-846 8270D
SCM  SW-846 8270D

Section 3.0, Ver. 11.0
Date: April 15, 2013
Page: 74 of 83

Di-n-butyl phthalate
Di-n-octyl phthalate
Acenaphthene
Anthracene
Acenaphthylene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
M ethyl naphthal ene (2-)
Naphthalene
Phenanthrene

Pyrene

Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenal (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Methylphenol (2-)
Methylphenol (4-)
Nitrophenal (2-)
Nitrophenal (4-)
Pentachl orophenol
Phenol

Trichlorophenal (2,4,5-)
Trichlorophenal (2,4,6-)
Dichlorobenzene (1,4-)
Pyridine

Biphenyl (1,1'-)
Benzaldehyde
Caprolactam

Atrazine

Phenanthrene

Pyrene
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SCM  SW-846 8270D
SCM  SW-846 8270D
SCM  SW-846 8270D
SCM  SW-846 8270D
SCM  SW-846 8270D
SCM  SW-846 8270D
SCM  SW-846 8270D
SCM  SW-846 8270D
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Acenaphthene
Acenaphthylene
Anthracene
Benzo(ghi)perylene
Chrysene

M ethyl naphthalene (1-)
M ethyl naphthal ene (2-)
Naphthalene
Fluoranthene

Fluorene

M ethyl naphthalene (1-)
Nitrodiphenylamine (2-)
Hexachlorophene
Diphenylhydrazine (1,2-)
Decane (n-)

Octadecane (n-)
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Benzal chloride
Benzo(j)fluoranthene
Benzotrichloride

Benzyl chloride
Chlorobenzilate
Dibenz(a,h)acridine
Dibenzo(a,h)pyrene
Dibenzo(a,i)pyrene
Dibenzo(c,g)carbazole (7H-)
Pentachl oroethane
Tetrachlorobenzene (1,2,3,4-)
Tetrachlorobenzene (1,2,3,5-)
Benzyl alcohol
Acetophenone
Acetylaminofluorene (2-)
Aminobiphenyl (4-)
Aramite
Chloronaphthalene (1-)
Diallate (cis)
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Diallate (trans)
Dibenzo(a,e)pyrene
Dibenz(a,j)acridine
Dichlorophenal (2,6-)
Dimethoate
Dimethylaminoazobenzene
Dimethylbenz(a)anthracene (7,12-)
Dimethyl benzidine (3,3-)
Dinitrobenzene (1,3-)
Dinoseb

Disulfoton

Famphur

Isodrin

Isosafrole (cis-)

Isosafrole (trans-)

Kepone

M ethanesulfonate (Ethyl-)

M ethanesulfonate (M ethyl-)
Methapyrilene
Methylcholanthrene (3-)
Napthoquinone (1,4-)
Napththylamine (1-)
Napththylamine (2-)
N-Nitroso-di-n-butylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
Parathion

Parathion methyl

Pentachl orobenzene

Pentachl oronitrobenzene
Phenacetin
Phenylenediamine (1,4-)
Phenylethylamine (alpha, alpha-Dimethyl)
Phorate

Phosphorothioate (O,0,0-triethyl)
Phosphorothioate (O,0-diethyl-O-2-
pyrazinyl) [Thionazin]
Picaline (2-)

Pronamide

Quinoline -1-Oxide (4-Nitro)
Safrole
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Sulfotepp
Tetrachlorobenzene (1,2,4,5-)
Tetrachlorophenal (2,3,4,6-)
Toluidine (2-) (2-Methylaniline)
Toluidine (5-nitro-2-)
Trinitrobenzene (1,3,5-)
N-Nitrosodiethylamine
N-Nitrosopyrrolidine
Diphenylamine

Carbazole

Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
N-Nitrosodimethylamine
N-Nitroso-di-n-propylamine
N-Nitrosomethylethylamine
Benzidine

Aniline

Hexachloropropene
Dibenzofuran

Benzoic acid
N-Nitrosodiphenylamine
Dichlorobenzidine (3,3-)
Chloroaniline (4-)
Nitroaniline (2-)

Nitroaniline (3-)

Nitroaniline (4-)
Chloronaphthal ene (2-)
Hexachlorobenzene
Hexachlorobutadiene (1,3-)
Hexachlorocyclopentadiene
Hexachloroethane
Trichlorobenzene (1,2,4-)

Bis (2-chloroethoxy) methane
Bis (2-chloroethyl) ether

Bis (2-chloroisopropyl) ether
Chlorophenyl-phenyl ether (4-)
Bromophenyl-phenyl ether (4-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Isophorone

Nitrobenzene
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SCM  SW-846 8270D
SCM  SW-846 8310

SCM  SW-846 8310

Section 3.0, Ver. 11.0
Date: April 15, 2013
Page: 78 of 83

Butyl benzyl phthalate
Bis (2-ethylhexyl) phthalate
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Acenaphthene
Anthracene
Acenaphthylene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
M ethyl naphthal ene (2-)
Naphthalene
Phenanthrene

Pyrene

Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenal (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Methylphenol (2-)
Methylphenol (4-)
Nitrophenal (2-)
Nitrophenal (4-)
Pentachl orophenol
Phenol

Trichlorophenal (2,4,5-)
Trichlorophenal (2,4,6-)
Dichlorobenzene (1,4-)
Pyridine
Acenaphthene
Acenaphthylene
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SCM  SW-846 8310
SCM  SW-846 8310
SCM  SW-846 8310
SCM  SW-846 8310
SCM  SW-846 8310
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SCM  SW-846 8310
SCM  SW-846 8310
SCM  SW-846 8310
SCM  SW-846 8310
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SCM  SW-846 8310
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SCM  SW-846 8330
SCM  SW-846 8330
SCM  SW-846 8330
SCM  SW-846 8330
SCM  SW-846 8330
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SCM  SW-846 8330
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SCM  SW-846 8330
SCM  SW-846 8330
SCM  SW-846 8330
SCM  SW-846 8330
SCM  SW-846 8330
SCM  SW-846 8330
SCM  SW-846 8330
SCM  SW-846 8330A
SCM  SW-846 8330A
SCM  SW-846 8330A
SCM  SW-846 8330A
SCM  SW-846 8330A
SCM  SW-846 8330A
SCM  SW-846 8330A
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Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Nitroglycerine
Guanidine nitrate
PETN

HMX

RDX

Trinitrobenzene (1,3,5-)
Dinitrobenzene (1,3-)
Tetryl

Nitrobenzene
Trinitrotoluene (2,4,6-)
Dinitrotoluene (4-amino-2,6-)
Dinitrotoluene (2-amino-4,6-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Nitrotoluene (2-)
Nitrotoluene (3-)
Nitrotoluene (4-)
Nitroglycerine

PETN

HMX

RDX

Trinitrobenzene (1,3,5-)
Dinitrobenzene (1,3-)
Tetryl

Nitrobenzene
Trinitrotoluene (2,4,6-)
Dinitrotoluene (4-amino-2,6-)
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SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8440
SW-846 9010C
SW-846 9010C
SW-846 9012B
SW-846 9013
SW-846 9023
SW-846 90308
SW-846 9034
SW-846 90408
SW-846 9040C
SW-846 9040C
SW-846 9045C
SW-846 9045D
SW-846 9056
SW-846 9056
SW-846 9056
SW-846 9056
SW-846 9056
SW-846 9056
SW-846 9056
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9060
SW-846 9060A
SW-846 9071B
SW-846 9071B
SW-846 9095
SW-846 9095B

User Defined 8260C
User Defined 9010B
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Dinitrotoluene (2-amino-4,6-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Nitrotoluene (2-)

Nitrotoluene (3-)

Nitrotoluene (4-)

Total rec. petroleum hydrocarbons
Cyanide - amenableto Cl2
Cyanide

Cyanide

Cyanide

Extractable organic halides (EOX)
Sulfides, acid sol. & insol.
Sulfides, acid sol. & insol.
Corrosivity - pH waste, >20% water
Corrosivity - pH waste, >20% water
pH - waste, >20% water

pH - soil and waste

pH - soil and waste

Bromide

Nitrite

Sulfate

Nitrate

Chloride

Fluoride

Orthophosphate

Bromide

Nitrite

Sulfate

Nitrate

Chloride

Fluoride

Orthophosphate

Total organic carbon (TOC)
Total organic carbon (TOC)

Qil & grease - Sudge-hem-npm
Qil & grease - sludge-hem
Freeliquid

Freeliquid

Hexane (n-)

Cyanide - amenableto Cl2
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User Defined 9010B

User Defined 9012A

User Defined 9013A

User Defined 9095A

User Defined ASTM D93

User Defined CA LUFT - diesel
User Defined CA LUFT - diesel
User Defined LUFT

User Defined LUFT

User Defined LUFT

User Defined LUFT

User Defined LUFT

User Defined LUFT

User Defined LUFT

User Defined LUFT

User Defined MA-DEP-EPH, TN-
EPH, WI DRO, NW TPH Dx

User Defined MA-DEP-VPH, WI
GRO, NW TPH Gx

User Defined NWTPH-Dx, NWTPH-
Gx, NWTPHID

User Defined SW846 8260B &
8260C

User Defined SW-846 8330

User Defined TX 1005, TX 1006, CT
ETPH, NW TPH ID

Cyanide

Cyanide

Cyanide

Freeliquid
Ignitability
Petroleum Organics
Petroleum Organics
Xylene (m-)

Xylene (o)

Xylene (p-)
Benzene
Ethylbenzene
Toluene

Xylenes (total)
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Methyl tert-butyl ether

Diesel range organic

Gasoline range organic

Petroleum Organics

Gasoline range organic

Nitroguanidine

Petroleum Organics
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3.4 ABBREVIATIONS/ACRONYMS

The quality department is responsible for setting up and maintaining a list of
abbreviations used in the quality manual.

ABBREVIATION DESCRIPTION

A2LA AMERICAN ASSOCIATION FOR LABORATORY ACCREDITATION
AIHA AMERICAN INDUSTRIAL HYGIENE ASSOCIATION

BLANK See FIELD, TRIP, METHOD, EQUIPMENT

CAL CALIBRATION

CCB CONTINUING CALIBRATION BLANK

ccV CONTINUING CALIBRATION VERIFICATION

CDOC CONTINUING DEMONSTRATION OF CAPABILITY

coc CHAIN OF CUSTODY

CA CORRECTIVE ACTION

DQO DATA QUALITY OBJECTIVES

DUP DUPLICATE

EB EQUIPMENT BLANK

FB FIELD BLANK

GC GAS CHROMATOGRAPHY

GCMS GAS CHROMATOGRAPHY MASS SPECTROMETRY

HPLC HIGH PRESSURE LIQUID CHROMATOGRAPHY

IC |ON CHROMATOGRAPHY

ICP INDUCTIVELY COUPLED PLASMA

ICPMS INDUCTIVELY COUPLED PLASMA MASS SPECTROMETRY
ICS INTERFERENCE CHECK SAMPLE

ICV—See SSCV | INITIAL CALIBRATION VERIFICATION

IDOC INITIAL DEMONSTRATION OF CAPABILITY (SEE ALSO CDOC)
IDL INSTRUMENT DETECTION LIMIT

IS INTERNAL STANDARD

LCS LABORATORY CONTROL SAMPLE (Typically 2™ Source)
LOD LIMIT OF DETECTION

LDR LINEAR DYNAMIC RANGE

MAT MATRIX

MS MATRIX SPIKE

MSD MATRIX SPIKE DUPLICATE

MDL METHOD DETECTION LIMIT

MB METHOD BLANK

NC NEGATIVE CONTROL

NELAP NATIONAL ENVIRONMENTAL LABORATORY ACCREDITATION
% Rec PERCENT RECOVERY
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ABBREVIATION | DESCRIPTION

PC POSTIVE CONTROL

PDL PRACTICAL DETECTION LIMIT

PQL PRACTICAL QUANTITATION LIMIT also See Reporting Limit (RL)

PT PROFICIENCY TEST SAMPLE

QUAL QUALIFIER

QA QUALITY ASSURANCE

QAM QUALITY ASSURANCE MANUAL

QAO QUALITY ASSURANCE OFFICER

QC QUALITY CONTROL

RL REPORTING LIMIT

RPD RELATIVE PERCENT DIFFERENCE

RF RESPONSE FACTOR

SV SECONDARY SOURCE CALIBRATION VERIFICAION

OP STANDARD OPERATING PROCEDURE

SRM STANDARD REFERENCE MATERIAL

SURR SURROGATE

uv ULTRAVIOLET

VOC VOLATILE ORGANIC COMPOUND
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4.0 MANAGEMENT REQUIREMENTS

4.1

ORGANIZATION

411

4.1.2

4.1.3

414

415

Legal identity

The laboratory is authorized under Title 62 of the Tennessee Code Annotated and
isidentified as Environmental Science Corporation (d.b.a. ESC Lab Sciences)
located at 12065 L ebanon Road, Mount Juliet, TN 37122

Organization

The laboratory is a public entity and is structured to provide environmental
support services in compliance with numerous federal, state, and local regulations
as well asto meet the analytical needs of the client.

Facilities Under Management System

The scope of the ESC management system is comprehensive and covers all
technical and supporting work conducted at all facilities at the primary Lebanon
Road location as well as customer support and shipping operations across the US.

Independence

ESC Lab Sciences is an independent analytical facility and therefore remains
uninfluenced by external factors, such as financial or political considerations.

Management Responsibilities and Policies

The assignment of responsibilities, authorities, and interrelationships of the
personnel who manage, perform, or verify work affecting analytical quality is
documented in the job descriptions maintain by the Human Resources
department. Management bears specific responsibility for maintenance of the
Quality System. This includes defining roles and responsibilities of personnel,
approving documents, providing required training, providing a procedure for
confidential reporting of data and ensuring data integrity, along with periodically
reviewing data, procedures, and documentation. Management ensures that audit
findings and corrective actions are completed within required time frames.
Alternates are appointed by management during the absence of the Laboratory
Manager, Technical Director or the Quality Manager. The organizational structure
indicated in this section is designed to minimize the potential for conflicting or
undue stresses that might influence the technical judgment of analytical
personnel. Additionally, it provides adequate management for consistent
supervision of laboratory practices and procedures.
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Operations Management is responsible for defining the minimal level of
education, qualifications, experience, and skills necessary for all analytical
positions in the laboratory and assuring that technical staff has demonstrated
capabilitiesin their tasks. Training is kept up-to-date by periodic review of
training records and through employee performance reviews. A brief description
of the operations management positions is given below.

4.1.5.1 Chief Executive Officer

Peter Schulert, Bachelor of Science in Chemistry, is the laboratory’s Chief
Executive Officer (CEO). He joined ESC in 1987 after the completion of his
service with the United States Naval Submarine Service. In hisfive years of
nuclear submarine experience in the Navy, Mr. Schulert qualified as an officer.
This qualification included supervision of nuclear reactors and power

plant operations. His vision for automation and client services has been a key
component of ESC’ srise to the top ranks of the industry. Mr. Schulert is
responsible for developing and executing ESC'’ s strategic plan. Under his
leadership, ESC has become a large single location laboratory, with a
comprehensive national certification program and industry leading data
management tools. In his absence, all operational responsibilities are delegated to
the Chief Financial Officer, Laboratory Director, Director of Technical &
Regulatory Affairs, and the Chief Information Officer.

4.1.5.2 Chief Requlatory Officer

Judith R. Morgan, Master of Science in Analytical Chemistry and Registered
Environmental Manager, is the Chief Regulatory Officer (CRO) and serves asthe
laboratory Quality Assurance Officer (QAQO). She has been serving the
environmental industry since 1986 and is a respected expert witness. The
majority of her experience is specific to quality and regulatory matters, however,
she does have previous experience as an analyst in both organic and inorganic
methods. In matters of laboratory QA/QC, she reports directly to Peter Schulert,
CEO, thus making her QAO functions separate from laboratory operations. Her
primary responsibility is the oversight of administrative and technical operations
of the laboratory. She specifies and/or approves all methodologies used in the
laboratory and ensures continued accreditation of the laboratory. Sheis
responsible for maintaining the laboratory QA manual, initiating and overseeing
audits, activating corrective measures (when necessary), implementing numerous
international quality standards and preparing internal QA/QC reports.
Additionally, she oversees the Technical Specialist group, which includes
personnel who are considered to be experts in one or more facets of the
laboratory. The Technical group maintains specific regulatory information that
impacts quality, client relations, and strategic marketing. Dixie Marlin assumes
responsibility for all QA functions, in the absence of the director.
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4.1.5.3 Chief Operating Officer

Eric Johnson, B.S. in Chemistry, is the Chief Operating Officer (COQO) and is
responsible for the supervision of each laboratory division and the overall
compliance of the laboratory to this Quality Manual. Mr. Johnson provides ESC
with necessary experience for all aspects of sample handling from sample
shipping and receiving through sample disposal. He has been involved in many
aspects of environmental analyses since 1991. He coordinates all production
areas and is responsible for operational scheduling, process specifications, and
implementation of quality standards. He focuses his background and experience
on the improvement of existing systems in order to maximize efficiency and
improve quality. He reports directly to the CEO. In his absence, all operations
responsibilities are delegated to Ken Buckley and then to individual department
managers.

4.1.5.4 Quality Control Manager

4.1.6

Dixie Marlin, B.S. in Biology, isthe laboratory Quality Control Manager. She
has more than 20 years of combined laboratory experience in research, regulatory,
and production lab environments. This experience has spanned the environmental
lab in both privately owned, university facilities, and Federal Superfund sectors,
with additional experience gained in state regulatory agencies. Her primary
function isto assist production chemists/technicians regarding quality
assurance/control measures, ensure compliance with method requirements and
procedures, and perform audits of internal laboratory functions. Where necessary,
she identifies, develops, and implements improvement of the laboratory
measurement capability to meet the requirements of governing authorities,
department programs, and laboratory clients. Sheisresponsible for the
supervision of the laboratory QC group and technical specialists. Judith Morgan
assumes responsibility for these functions in her absence.

Management System Effectiveness

Senior management ensures that appropriate communication processes are
established within the laboratory for implementation of the management system
and that communication takes place regarding the effectiveness of the
management system.

Figure 4.1 isthe corporate organizational chart, which lists key individuals and
relevant departmental structure.
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Figure 4.1 Corporate Organizational Chart (Subject to change)
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4.2 MANAGEMENT SYSTEM

4.2.1 Management Documentation

422

Management system documentation consists of different levels:

Documented statements of the quality policy (issued under the authority of
the chief executive officer) and the quality objectives of this manual
Documented procedures required by all applicable standards that detail the
implementation of requirements and operation guidelines.

Instructions: details of quality or inspection information and specific
instructions for performance of individual tasks.

Documents needed by the organization to ensure the effective planning,
operation and management of its processes

Records required by all applicable standards per the records procedure.

When the term “documented procedure” appears within this quality manual, the
procedure is established, documented, implemented and maintained.

The laboratory maintains its documents in various formats including paper and
various electronic formats.

Quality Management Policy

The management of ESC is committed to maintaining a quality assurance/quality
control program that allows data generated by ESC, or any subcontractors under
ESC's supervision, to meet both required and stated accuracy goals. The most
important aspect of the program isto ensure that all activities whether involving
sampling, analytical, or engineering activities, are congruent with EPA laboratory
practices and regulatory guidelines. Issuesrelating to the quality program are
reviewed during weekly operations meetings with upper management and in
quarterly management reviews. ESC personnel who have direct responsibility for
overseeing the quality assurance program report to ESC's president.

ESC has a diverse accreditation/certification program, which requires continuous
monitoring of changes and modifications within a variety of state and federal
organizations. The certification program represents greater than 48 separate sate
and national certifications. ISO 17025 is maintained as the minimum foundation to
meet each program requirement. This requires an extreme dedication to the overall
quality system and analytical testing.
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4.2.3 Management System Implementation and | mprovement

4.2.4

ESC management is committed to the development, implementation, and
continual improvement of the laboratory’ s management system as well as
compliance with all statutory and regulatory requirements. These commitments,
along with the importance of meeting client requirements, are continually
communicated to all levels within the laboratory.

Commitment to Client and Regulatory Requirements

Data | ntegrity is the result of the processes that work together to assure the
production of data of known and documented quality.

The ESC Policy Manual requires a strict adherence to ethics and confidentiality.
This policy covers all aspects of the laboratory function from client contact to
sample analysis and analytical reporting, invoicing, and archive. Each staff
member must maintain a professional attitude towards all colleagues, regulators,
auditors, and laboratory clients while continuously striving to improve technical
knowledge and professional competence.

ESC supports individual authority and provides the necessary resources for each
staff member to carry out their duties. Each staff member is responsible for the
identification of departures, from the quality system and/or established analytical
procedures, within their area of concern, and for the initiation of actionsto
prevent or minimize such departures. In addition, ESC strives to ensure that its
management and personnel are free from any undue internal and external
commercial, financial, and other pressures and influences that may adversely
affect the quality of their work.

All ESC personnel, including contract and temporary, are required to sign an
“Attestation of Ethics and Confidentiality” at the time of employment and during
annual refresher training. This document clearly identifies inappropriate and
guestionable behavior. Violations of this document result in serious
consequences, including prosecution and termination, if necessary. The ESC
Policy Manual addresses this subject in detail. See SOP# 010102, Ethics, Data
Integrity, and Confidentiality.
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4.2.4.1 Quality Manual (QAM)

ESC has established and maintains a quality manual that:

Defines the structure of the management system.

Makes reference to the quality policy, the supporting procedures (also
technical) and instructions.

Defines the roles and responsibilities of technical and quality staff

The management system documentation is communicated to each laboratory staff
member. All employees sign a document, kept in their personnel file, which
states that they have read and understood the Quality Manual, including the
quality policy.

4.2.4.2 Commitment to the QAM and Related Procedures

4.2.5

4.2.6

This Quality Assurance Manual outlines the procedures that have been developed to
implement laboratory policies and to fulfill the laboratory’ s commitment to the
client. These proceduresare further defined and integrated into ESC's standard
operating procedures. The policies are stated such that this manual serves asa QA
handbook of responsibilities for all laboratory personnel. The manual isreviewed
and approved under the authority of the highest level of laboratory management.
Where the Quality Manual documents laboratory requirements, a separate SOP or
policy is not required. This document is also used as a supplement for project
planning, client reference, and personnel training.

Procedure List

A list of the procedures, the instructions and the quality records, which are
included in the management system, is maintained by the Quality Department and
isavailable viathe ESC intranet.

Management Roles and Responsibilities

4.2.6.1 Programs

The management of ESC is the main support of the quality program. Each
manager is aware of the requirements of each external auditing agency and is
responsible to ensure that their respective departments meet the requirements of
each agency. ESC maintains full compliance and agreement with the following
organizations/regulations. A2LA, 1SO 17025, AIHA, EPA, GALP/GLP, NELAP,
and individual states who carry primacy concerning certification and regulation.
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4.3

4.2.6.2 ESC Policy Manual

ESC has policies and procedures, in the ESC Policy Manual, to insure that there is
no employee involvement in any activities that would diminish confidence in their
competence, impartiality, judgment or operational integrity.

All staff members employed by ESC are issued a Company Policy Manual that
covers awide array of topics and defines the expectations and policies of ESC.
The Manual addresses both corporate and professional conduct, including
confidentiality, professional ethics, and discipline. No deviations from the
company policy are permitted without the approval of the CEO.

4.2.7 Management of System Changes
Top management ensures that the integrity of the management system is

maintained when changes to the management system are planned and
implemented.

DOCUMENT M ANAGEMENT

This Section describes procedures for document management, which includes
controlling, distributing, reviewing, and accepting modifications. The purpose of
document management is to ensure that adequate instruction is readily available for
laboratory employees and to preclude the use of invalid and/or obsolete documents.

The laboratory manages three types of documents: 1) controlled, 2) approved, and 3)
obsolete.

A CONTROLLED DOCUMENT is one that is uniquely identified, issued, tracked, and kept
current as part of the quality system. Controlled documents may be internal documents
or external documents.

APPROVED means reviewed, and either signed and dated, or acknowedged in writing or
secure electronic means by the issuing authority(ies).

OBSOLETE DOCUMENTS are documents that have been superseded by more recent versions.
4.3.1 Required Documents

Documents required by the management system, as well as analytical records are
managed per the SOP #010103, Document Control and Distribution Procedure.
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4.3.2 Document Control

The documentation management procedure is established to define the means
needed to:
. Approve documents for adequacy prior to issue
Review, update and re-approve existing documents as necessary
Ensure that changes and the current revision status of documents are
identified
Ensure that relevant versions of applicable documents are available at
points of use
Ensure that documents remain legible and readily identifiable
Ensure that documents of external origin are identified and their
distribution managed using the documentation master list
Prevent the unintended use of obsolete documents and to apply suitable
identification to them if they are retained for any purpose.

4.3.2.1 Document Review and Approval

Documents are reviewed and approved for use by the individual department
managers and QAO, or designee, prior to issue.

Documents are reviewed at least annually or sooner, as deemed necessary to ensure
their contents are suitable, comply with the current quality systems requirements
and accurately describe current operations.

Approved copies of documents are available at al locations where operations are
essential to the effective functions of the laboratory.

4.3.2.2 Document Distribution
Controlled internal documents are uniquely identified with:

1) date of issue

2) revision identification

3) page number

4) total number of pages or a mark to indicate the end of the document
5) the signatures of the issuing authority (i.e. management).

A master list of controlled internal documents is maintained that includes
distribution, location, and revision dates. A master list of controlled external
documents is also maintained that includes title, version or copyright date, and
location. The controlled document list is maintained by the QA Department and
is continually updated. All invalid or obsolete documents are removed from
circulation and clearly marked to prevent use. Obsolete documents retained for
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legal use or historical knowledge preservation are appropriately marked and
retained.

4.3.3 Changesto Controlled Documents
4.3.3.1 Review and Approval of Changes

Document changes are re-approved by the original approving authority.
4.3.3.2 | dentification of New or Altered Text

Where practicable, the altered text or new text in the draft is identified during the
revision or review process to provide for easy identification of the modifications.
Pending changes in each revision are indicated in the ESC SOP/Minor Revision
Form that is attached to the SOP. Historical changes are described in the SOP
Attachment |, Revision History.

4.3.3.3 Procedure for Document Revision

Document revision is controlled under SOP# 010103, Document Control.
Suggested revisions to electronic documents are presented to management for
review and approval. Changesto electronic documents can only be made by the
QAOQ, or designee. The document management process allows for “minor
revisions’ or amendments to documents where changes are not sufficient to cause
afull procedure change. Minor revisions may take the form of handwritten notes
on an approved SOP Minor Revision form. Document changes are approved with
signature and date by management. The modified document is then copied and
distributed, and obsolete documents are removed. Minor revisions to documents
are incorporated into the next full revision as soon as practicable.

4.3.3.4 Changes in Electronic Documents

The QA Manual, SOPs, Safety Plan, and other controlled documents are
maintained electronically on a protected directory. Accessrights are restricted to
QA personnel and the IT Director. Electronic copies of current and previous
versions of all controlled documents are maintained on the computer network
system. They are stored with the same security settings as the most recent
version; however previous versions of documents are access controlled to prevent
employee use of outdated material. The documents are archived to tape storage
with regular back up of the entire network system
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4.3.3.5 Standard Operating Procedures

Standard Operating Procedures (SOPs) are written procedures that describe in
detail how to accurately and consistently reproduce laboratory processes or
provide additional direction for laboratory personnel. Copies of all SOPs are
accessible to al personnel. SOPs consist of three types:

Technical SOPs, pertaining to a laboratory process which have specifically
required details

Administrative SOPs which document the more general organizational
procedures.

Quality SOPs that provide background and process for quality policy.

SOPs do not have to be formal documents with pre-defined section headings and
contents. They can be less formal descriptions of procedures described in the
Quality Manual or other documents.

4.3.3.5.1 Format

Each SOP indicates the effective date, the revision number, and the
signature(s) of the QA Department and Department Manager/L aboratory
Director. Department Manager approval is also required on technical
procedures. Detailed information can be found in SOP# 010100,
Wkiting, Revising, and Maintaining Standard Operating Procedures

All Standard Operating Procedures, QA Manuals, and Safety Plans are
written in a format that incorporates the document name, date revised,
pages included, and section.

Deviations from SOPs and Quality documents are not alowed without
the permission of the QAO, or designee. Inthe event that adeviationis
requested, the circumstance is considered and the procedure is evaluated
for necessary change and allowance.
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Determinative Method SOPs

The laboratory has SOPs for all analytical methods within its scope,
whichislisted in Table 3.1. Where equipment manuals or published
methods accurately reflect laboratory procedures in detail, a separate
SOP is not required. Any deviation from a method is documented in the
method modifications section of the respective SOP, including both a
description of the change made and a technical justification. The
deviation is reported to the client. Evidence of biasthat is detected in an
analytical result is reported to the client along with a defined qualifier
that explains the bias. Each determinative method SOP includes or
references (as applicable) the following:

Scope and Application;

Method Summary and Definitions;

Health and Safety;

Sample Preservation, Containers, Handling and Storage;
Interferences;

Equipment and Supplies;

Reagents and Standards;

Procedure;

Data Analysis and Calculations;

Quality Control and Method Performance;
Data Validation and Corrective Action;
Pollution Prevention and Waste Management;
Method Modifications/Clarifications;
References,

Procedure Revision/Review History;

4.4 REVIEW OF REQUESTS, TENDERS, AND CONTRACTS

441

4.4.2

Procedure for Contract Review

When ESC enters into a contract to provide laboratory services, it follows SOP#
020303, Contract Review. On receipt of arequest or invitation to tender, the
clients' requirements are examined by the contract review personnel to establish
that the necessary details are adequately outlined and that the laboratory is able
and willing to meet them.

Records of Reviews

Records of reviews of requests, tenders and contracts (including significant
changes) are maintained. Records are also maintained of pertinent discussions



ESC Lab Sciences Section 4.0, Ver. 11.0
Quality Assurance Manual Date: April 15, 2013
Organization And Responsibility Page: 13 of 29

4.5

4.4.3

444

445

with the client relating to the client's requirements and the results of the work
during the period of execution of the contract.

Subcontracted Work

Clients' requirements for custom analyses and for work subcontracted to other
laboratories are reviewed by the appropriate technical staff for logistics and
feasibility.

Deviations from the Contract

The client and the affected personnel are informed of any deviation from the
contract.

Contract Amendments
If a contract requires amendment after work has commenced, the same contract

review process is repeated and any amendments are communicated to al affected
parties.

SUBCONTRACTING

A subcontract laboratory is defined as a laboratory external to ESC, or at adifferent
location than the address indicated on the front cover of this manual, that performs
analyses for this laboratory.

451

4.5.2

Subcontractor Competence

ESC only performs analytical techniques that are within its documented
capability, when this is not possible, the laboratory follows SOP# 030209,
Subcontracting. Subcontracting occurs in the special circumstances where
technical, safety, or efficiency issues dictate need. When subcontracting
analytical services, the laboratory assures work requiring specific
accreditation is placed with an accredited laboratory or one that meets
applicable statutory and regulatory requirements.

Client Notification
ESC notifies the client of the intent to subcontract the work in writing. The

laboratory typically gains the approval of the client to subcontract their work prior
to implementation, preferably in writing.
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4.5.3 ESC Responsibility

454

ESC assumes responsibility for the qualifications of the subcontractor (except
when the client or an authority specifies a subcontractor) and the client is advised.

All reports, which contain data from subcontracted laboratories, include a
statement on the final report, which references the subcontractor
laboratory/service. As part of the initial subcontractor approval process, a copy of
the applicable certificates and scopes for subcontractor’s
accreditation/certifications is maintained as evidence of compliance.

Subcontractor List

ESC maintains a list of all approved subcontract laboratories.

46 PURCHASING SERVICESAND SUPPLIES

4.6.1

4.6.2

4.6.3

4.6.4

Purchasing Policies and Procedures

ESC maintains SOP# 030210, Materials Procurement for Analytical Processes,
which describes the purchasing process, including vendor selection and
acceptance criteria, for the purchase, storage, and evaluation of supplies and
services. Where specifications of outside services and supplies are relevant to the
measurement integrity of analyses, ESC uses services and supplies of adequate
guality. The various department managers are responsible for ordering
supplies/chemicals that meet the method stated requirements.

Quality of Purchased Items

Where assurance of the quality of outside support services or suppliesis
unavailable, the laboratory uses these items only after they have been inspected or
otherwise verified for adequate quality. Records of inspections, verifications, and
suppliers are maintained in the laboratory.

Purchasing Documents

Purchasing documents contain data clearly describing the product and/or services.
Approved Supplier List

An approved list of material/service suppliers is maintained where

products/services purchased affect the quality of analyses produced by the
laboratory.



ESC Lab Sciences Section 4.0, Ver. 11.0

Quality Assurance Manual Date: April 15, 2013
Organization And Responsibility Page: 15 of 29
47 SERVICETOTHE CLIENT

The ESC Technical Service Department provides specific project service through the use
of Technical Service Representatives (TSRs). The TSR isresponsible for all contract
requirements and laboratory/client communication, including information concerning
schedules, delays, and major deviations in the testing process.

4.7.1

4.7.2

4.7.3

4.7.4

Meeting Client Expectations

The TSR works closely with the client to clarify the client's requests and to
monitor the laboratory’ s performance in relation to the work requested, while
ensuring confidentiality to other clients. The laboratory confidentiality policy
prohibits divulging or releasing any information to athird party without proper
authorization. See SOP# 010102, Ethics, Data Integrity, and Confidentiality. All
electronic data (storage or transmissions) are kept confidential, based on
technology and laboratory limits, as required by client or regulation. All
electronic transmissions contain a confidentiality notice that representsthe
following: Notice: This communication and any attached files may contain
privileged or other confidential information. If you have received thisin error,
please contact the sender immediately via reply email and immediately delete the
message and any attachments without copying or disclosing the contents. Thank
you.

For additional information see SOP# 020301, TSR (Project Management).
Client Feedback

Service related feedback is obtained from clients by surveys. This feedback is
used to improve the management system, quality system, testing and calibration
activities and client services. The feedback is discussed in management reviews.

Client Access

ESC provides reasonable access, as needed by outside parties, to relevant areas of
the lab for witnessing tests.

Client Project Information
Clients may be provided supplementary documents, as needed, to further

strengthen the project information. This may include: preparation documents,
packaging information, verification of calibrations, and certification information.
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4.7.5 Communication with the Client

4.8

ESC’s Technical Service Representatives maintain good communication with
outside parties and are able to provide sound advice/guidance in technical matters
and opiniondinterpretations based on results. Communication with the client,
especially in large assignments, is maintained throughout the work. The client is
informed of any delays or deviations in the performance of the tests and/or
calibrations.

COMPLAINTS

The purpose of this section isto ensure that customer complaints are addressed and
corrected. Thisincludesrequeststo verify results or analytical data. All client concernsare
initially addressed by the Technical Service Representatives. If further resolution is
required, the QAO (or designee) and other pertinent personnel, as deemed necessary by the
depth of the problem, conduct needed investigations and provide client support. See SOP#
020302, Client Complaint Resolution Procedure.

4.8.1

4.8.2

4.8.3

Investigation of Complaints

In the event of a complaint, negative audit finding, or any other circumstance,
which raises doubt concerning the laboratory's competence or compliance with
required procedures, the laboratory ensures that those areas of activity are
promptly investigated. A resolution of the situation is promptly sought and,
where necessary, retesting is conducted.

Causes and Corrective Actions

The personnel in the quality department examine all documents and records
associated with complaints and the department manager investigates audit
findings and other circumstances. This investigation seeks to identify specific
root causes and initiate any necessary corrective action.

Documentation

Records of events and the actions taken by the laboratory to resolve issues and to
prevent future occurrences are maintained (see Section 4.11).
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49 CONTROL OF NON-CONFORMING WORK

49.1

4.9.2

4.9.3

Policies and Procedures

A nonconformance is an event that does not meet the requirements of the
governing documents. Nonconformances can include unacceptable quality
control results (See SOP# 030208, Corrective Action) or departures from standard
operating procedures or test methods. Requests for departures from laboratory
procedures are approved by the QAO, or designee, and documented.

Types of non-conformances are:

Deviations from written procedures that were not pre-approved by QA.
Changesto an existing SOP that is not included in the current revision

A single and/or continuous trend of inappropriate habits

A single and/or continuous trend of bias in the QC results

Unusual changesin detection limit

Deficiencies identified during an internal/external audit

Unacceptable results on performance testing samples

Valid issues reported by clients, datareviewers, or auditors

General activitiesthat demonstrate the possibility of a negative impact to the
quality of the data

wn W W W W W W W W

A policy has been established to ensure the use of analytical techniques that do
that do not conform to specified requirements are prevented. This control
provides for identification, documentation, evaluation, segregation (when
practical) and disposition of nonconforming tests/calibrations. The control also
calls for notification to the appropriate laboratory divisions. Any non-conforming
testg/calibrations are reported to the supervisor of the affected laboratory division
who isresponsible for corrective actions. Records are documented on corrective
action requests.

Correcting Non-conforming Work

The correction action system is used to identify nonconforming tests and/or
calibrations. See SOP 030208, Corrective and Preventive Action.

Review and Disposition of Nonconforming Tests/Calibrations
Since the laboratory has adopted a continuous improvement philosophy, it has
established a procedure for reviewing and disposing of nonconforming

tests/calibrations. This procedure includes:

Reworking the test/calibration to meet the requirements
Rejecting the test/calibration
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4.10

4.11

Informing the client (if necessary)
| MPROVEMENT

The laboratory continually improves the effectiveness of its management system through
the use of the quality policy, quality objectives, audit results, analysis of data, corrective
and preventive actions and management review.

CORRECTIVE ACTIONS

ESC drives for the continual improvement of its organization and its services. Corrective
Action is the process used to eliminate the causes of an existing nonconformity, defect, or
other undesirable situation in order to prevent recurrence.

ESC recognizesthat the data supplied by the professional staff must be legally and
technically defendable. The Regulatory Affairs personnel continually monitor the quality
assurance program to ensure that this goal is achieved. Each analyst isresponsible for
initiating corrective actions in their areas of expertise. The QAQO, or designee, and
Department Managers administer corrective action approval. It isthe Manager’s
responsibility to evaluate the Corrective Action, appoint the appropriate person within the
department to be responsible for completion of the CAR and submit it to the QA
Department for processing.

4.11.1 Generd

The initiation, management, tracking, and closure of corrective actionsis
described in SOP# 030208, Corrective and Preventive Action.

4.11.2 Investigation of Corrective Actions

Each lab division is encouraged to take any corrective action to determine and
eliminate the causes of actual nonconformances to the degree appropriate to the
magnitude of problems and commensurate with the risks encountered.

4.11.3 Selection and Implementation of Corrective Actions

In addition to SOP# 030208, Corrective and Preventive Action, more specific
guidance can be found in each determinative method.

In general, the corrective action procedure includes:

. The effective handling of client complaints and reports of nonconformities
Investigation of the root cause of nonconformities relating to process,
service, and management systems, and recording of results
Determination of the corrective action needed to eliminate the cause of
nonconformities
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Application of controls to ensure that corrective action is taken and that it
is effective.

4.11.4 Monitoring of Corrective Actions

4115

The closure and follow-up activities of corrective actions are approved and
documented in ESC’ s tracking system to ensure that the actions have been
effective in addressing and correcting the problem.

Additional Audits

When the identification of non-conformities or the corrective action investigation
casts doubt on compliance with policies and procedures or the management
system, laboratory management ensures that appropriate areas of activity are
audited in accordance with Section 4.14.1. The results of corrective action are
submitted for laboratory management review.

4.11.6_Cessation and Restarting of Work

411.7

All technical personnel are capable of invoking a*stop work” order, in the event that
asituation impacts data validity or safety. It isthe responsibility of the following
personnel to (1) evaluate a“ stop work” order whenever a severe non-conformance
warrants a cessation of anaysis and (2) ensure that the cause of the sop work order
has been satisfactorily resolved and approve the restarting of work:

Laboratory Manager/Director
QA Department

Technical Director/Supervisor
Technical Service Representative

Technical directors review corrective action reports and suggest improvements,
alternative approaches, and amended/revised procedures, where needed. If the
datareported are affected adversely by the nonconformance, the client is notified
inwriting. The discovery of a nonconformance for results that have already been
reported to the client must be immediately evaluated for significance of the issue,
its acceptability to the client, and determination of the appropriate corrective
action.

Release of Non-conforming Work

The laboratory allows the release of nonconforming data only with approval on a
case-by-case basis by the appropriate Technical Director, or their designee.
Planned departures from procedures or policies do not require audits or
investigations. Permitted departures for nonconformances, such as QC failures,
are fully documented and include the reason for the deviation and the impact of
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the departure on the data. Any bias indicated in non-conforming work is indicated
by the presence of data qualifiersthat alert the client to the possible bias.

4.11.8 Other Sources That May Initiate Corrective Action

Deficiencies cited in external assessments, internal quality audits, datareviews,
complaints, or managerial reviews are documented and require corrective action.
Corrective actions taken are appropriate for the magnitude of the problem and the
degree of risk.

Appendix Il liststhe current federal and state agenciesthat perform audits of ESC.
Thistable also lists the required performance evaluations that may initiate corrective
actions. ESC implements any reasonable corrective action deemed necessary by the
regulatory QA/Certification Officers. In addition, the following types of samples
may also initiate corrective action: split samples sent to another qualified laboratory,
monthly blind field duplicates, quarterly purchased round robin samples, client
submitted QC samples and periodic internal blind samples.

4.11.9 Corrective Action Documents

In general, corrective action documents are maintained by the Regulatory Affairs
Department. These documents include the following: corrective action resulting
from both internal and external audits, corrective action resulting from
performance evaluation testing, corrective action as deemed necessary by the QA
Department.

Corrective action resulting from analytical failure is kept with the analytical data
and is recorded on the bench sheet or raw data The Department Manager is
responsible for making sure that suitable measures have been taken to ensure that
the problem is identified and corrected.

Corrective action involving sample receiving is recorded on a Nonconformance
form and is then filed with the original Chain of Custody.

4.12 PREVENTIVE ACTIONS
Preventive Action, rather than corrective action, aims at minimizing or eliminating
inferior data quality or other nonconformance through scheduled maintenance and
review, before the actual nonconformance occurs.
4.12.1 Management of Preventive Actions
ESC Management encourages preventive action measures. Each staff member is

empowered to make suggestions for improving or fool-proofing processes
throughout ESC. Where process areas show potential for nonconformance,
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4.12.2

4.12.3

measures are taken to identify the problem and formulate a plan to implement the
defined change needed. The QAOQ, or designee, reviews any recommended changes
before implementation to ensure the effectiveness of the modification.

SOP# 030208, Corrective and Preventive Action, is also employed for preventive
actions.

In general, the procedure for preventive action includes:

The use of appropriate sources of information, such as processes and work
operations, which affect product or service quality, concessions, audit results,
quality records, service reports, and client complaints to detect, analyze, and
eliminate potential causes of non-conformities.

Determination of the steps needed to deal with any problems requiring
preventive action

Initiation of preventive action and application of controls to ensure that it is
effective.

Preventive action includes, but is not limited to, review of QC datato identify
quality trends, regularly scheduled staff quality meetings, annual budget reviews,
annual managerial reviews, scheduled column trimming, running anew LIMS
system in tandem with the old system to assure at least one working system, and
other actions taken to prevent potential problems.

Trend Analysis

A trend analysis is an investigation that involves the collection of datain a manner
that reveals deviations over time. Examples of laboratory processesthat can be
analyzed for trend analysis are:

Sample receipt or chain of custody discrepancies

Sample storage or preservation errors

Holding time violations

Instrument calibration

Control Charts— Chartsthat are generated from historical datathat plot percent
recovery vs. time

Method QC failures and problems
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4.13 CONTROL OF RECORDS

Records are a subset of documents, usually data recordingsthat include annotations, such as
daily refrigerator temperatures, posted to laboratory forms, lists, spreadsheets, or analyst
notes on a chromatogram. Records may be on any form of media, including electronic and
hardcopy. Records allow for the historical recongtruction of laboratory activities related to
sample handling and analysis.

4.13.2

4.13.1 Genera

Technical and quality assurance records are established and maintained to provide
evidence of conformity to requirements and of the effective operation of the quality
sysem. Mechanisms are established for records to remain legible, readily
identifiable and retrievable. The laboratory maintains arecord system appropriate to
its needs, records all laboratory activities, and complies with applicable sandards or
regulations as required.

The laboratory has defined the length of time various records, pertaining to the
management syssem and examination results, areto beretained. Retentiontimeis
defined by the nature of examination or specifically for each record. The laboratory
retains all original observations, calculations and derived data, calibration records,
chain of custody and a copy of the test report for a minimum of ten years, unless
otherwise required by regulatory authority.

A documented records procedure SOP# 010103, Document Control and
Distribution Procedure, and SOP# 020304, Protection and Transfer of Records,
is established to define the means needed for the identification, storage,
protection, retrieval, retention time, transfer, and/or disposition of records.

Technical and Quality Records

NOTE: ALL recordsdata arestored for a minimum of 10 years, unless
otherwise noted.

All hardcopy department logbooks, such as temperature, maintenance, and
preparation logs are placed into storage boxes and archived via a unique numbering
system, to the ESC storage facility. Additional information regarding
reagents/'standards can be found in the Standards Logger (Tree) digital archive
sysem. Thisdigital systemis backed up according to the ESC IT backup procedure.

Archived information and access logs are protected againg fire, theft, loss,
environmental deterioration, vermin, and in the case of electronic records, electronic
or magnetic sources.
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Data Storage Criteria

Data Type Storage Criteria
All manually generated data are stored in specific laboratory analysis workbooks. Each
individual analysisislocated in a separate notebook which containsall datarelating to the
Manual Data test including, calibration curves/data, QC d’nart_s/limits SOP, and mmplqad analysis sl”_neets
Wet Chemistry These notebooks are centrally located and contain completed data that isfiled by analysis
and date analyzed. Monthly — Datais removed from the notebook and placed in a dedicated
filing cabinet. Semi-annually — Datais removed from the filing cabinet, placed in storage
boxes and archived, via a unique numbering system, in the ESC storage facility
Manual Data All logbooks utilized ir_1 manu_ally re(_:ording mple preparati_on information are pla_c_ed into
Prep Labs storage boxes and archived, via a unique numbering system, in the ESC storage facility.
Thisincludes organic prep, metals prep, and TCLP.
Manual Data All manually generated data is_stored in specific Iaboratqry filesand nptebooks. Thesefiles
Env. Micro are ce_ntrally Io_cated and contain completed data that |_sf|Ied _by anal_yss and dat_e analyzed.
Mola ' Datais placed into storage boxes and (when full) archived, via a unique numbering system,
in the ESC storage facility.
All manually generated datais stored in specific |aboratory files and notebooks. These files
are centrally located and contain completed data that is filed by analysis and date analyzed.
All Data Datais placed into storage boxes and (when full) archived, via a unique numbering system,
Aquatic in the ESC storage facility. Final reports and Reference Toxicant results are al so scanned
Toxicity into ESC's el ectronic document management system. The data storage device on which this
dataresidesis backed up daily. Datafiles are archived on to magnetic tape and retained per
laboratory palicy.
Injection logs are printed and kept in anotebook with the insrument. The instrument data
. is printed to a secure server and remainsin aformat that cannot be changed after printed.
Computerized

Data - Organic
Dept.

Upon printing, the datain the original fileis generated. This storage system is backed up
nightly utilizing a seven-day rotation cycle. The dataisimmediately available for up to two
years. After two years, raw instrument data files are archived onto a separate secure server
and kept aminimum of ten years. Original raw datafiles cannot be edited.

All data produced by metals instrumentation is backed up to a secure drive, nightly, utilizing

gggp_uter ized a seven-day rotation cycle. Hard copies are printed and filed by date and instrument. All
Inor ganic datais archived on a network attgdwed storage de\_/ice andis immediately availablefor up to
Metals Dept two years. After two years, raw instrument datafiles are archived on to a separate secure
' server and kept a minimum of ten years. Original raw data files cannot be edited.

The LIMS facilitates access to any finished data and sample information by dient code, sample

number, and parameter run number. Furthermore, any data pertaining to a sample or client can

be obtained. The LIMS also contains the information from the COC such as sample description,
Final Report time and date collected, sasmpler ID, container type, preservative, sample receipt data,
Storage- LIMS | finished/approved analytical data, analyst, etc. The LIMS Oracle Database is backed up daily

on tape. Theback up tapeiskept in secure storage. Whileall LIMS data are accessible, data

older than sx monthsis moved from the active production database and isavailablein an

archive database.

Copies of al reports are sored according to client codein PDF format on a network attached

sorage device and areimmediately available for up to ten years. After ten yearsdatafilesare
Final Report archived onto magnetic tape and kept an additional ten years. Thesereportsinclude chain of
Storage - PDF custody forms, login confirmation reports, the final approved printed report, invoices and any

other associated documents. Samplesthat require subcontract work also have a copy of the final

report inthe dient file.

Company records that are not stored on a secure el ectronic device are placed in storage

Misc. Data boxes and archived, via a unique numbering system, in the ESC storage facility. This
Storage includes quality records, such as audits, state certifications, PT results, internal audits,

corrective actions, training files, logbooks, etc.
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4.13.3 Records Disposal

Recordsthat have exceeded the required storage requirement are disposed of
through the use of professional records destruction firm. ESC retains the
manifest of documents destroyed and files the verification receipt that is
generated at the time of destruction. Additional guidance for records
disposal is provided in the SOP, Protection and Transfer of records.

4.13.4 Records Transfer

In the event that corporate ownership is transferred or that laboratory activities are
terminated for any reason, all records become property of the transferee in
accordance with ESC SOP# 020304, Protection and Transfer of Laboratory
Records.

4.13.5 Legal Chain of Custody Records

Evidentiary Sample Data are used as legal evidence. Procedures for evidentiary
samples are documented in a separate SOP.

4,14 AUDITS
4.14.1 Internal Audits

SOP# 010104, Internal Audits, addresses the implementation and maintenance
procedure for a comprehensive system of annual internal audits to verify the on-
going effectiveness of the management system.

4.14.1.1 The QA Department is responsible for administering the internal audit
system per the documented procedures. The department develops a
schedule for internal audits according to management system
requirements and conducts unscheduled audits (internal and external)
when reasons for such audits exist.

4.14.1.2 Audits are conducted utilizing documented checklists and/or audit plans.
Audit results are documented in audit reports per established procedures.
Copies of all audit reports including completed corrective action
requests are forwarded to management of the audited area and
maintained by the quality assurance department.
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4.14.1.3 Audit plans are structured according to the following:

4.14.1.4

4.14.1.5

State/Certifying Agencies - Internal audits are conducted according to the
various requirements set forth by the state and international agencies that
accredit ESC. In addition, work procured from non-certifying states, also
determine other requirements set forth by the state of origin. The audits
are conducted to maintain compliance with the following Quality
Standards. AIHA LQAP, A2LA, ANSI/ISO 17025, NELAC, and DOD
QSM.

Method Specific Criteria— Good Laboratory technique, technical
compliance with analytical methods and standard operating procedures,
and effectiveness are reviewed during the internal audit. ESC maintains
compliance with methods as listed in section 2.1.3.

Data I ntegrity and Analyst Ethics - In addition to established standard and
method related criteria; the internal audit is designed to review the
analytical datafor integrity and defensibility. Any suspicion of ethics
violationsresult in a confidential investigation involving only the QAO, or
designee, Director of Technical & Regulatory Affairs, and any specialist
personnel necessary to conduct acomplete and thorough investigation.
Investigations, of thistype, are conducted in atimely manner and all
details and supporting documentation are recorded and maintained for a
period of at least 10 years. All investigationsthat result in findings of
inappropriate activity are documented and include any disciplinary actions
involved, corrective actionstaken, and all appropriate notificationsto
clients. Clientsare notified promptly when audit findings cast doubt on the
validity of the data.

Support Systems— The internal audit processis also designed to assess
support sysemsthat are not adirect part of analytical activities. This
includes, but is not limited to, the following:

Contract Review

Procurement and VVendor Approval

Inventory Control

Document Control

Subcontracting

Environmental, Safety, Security, and Health (ESSH)

Audit personnel are qualified per documented procedures and do not
have direct responsibility for or control over the area being audited.

Management personnel responsible for the audited area determine and
implement timely corrective actions for any reported nonconformance.
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Follow-up audit activities include verification of the corrective actions
taken and reporting of the results.

Performance Audits

Performance audits require evaluation of control and blind results. On a quarterly
basis, documentation of results and corrective actions are evaluated as part of the
management review process.

Proficiency Testing

The laboratory participates in various proficiency testing samples (PT) asrequired
by each accreditation, and obtains test samples from approved providers. Corrective
action procedures are initiated for all failed PT samples. All studies are conducted
independently and no attempts are made to compare or obtain results from other labs
or the provider. Proficiency Testing (PT) or Proficiency Evaluation (PE) samples
aretreated astypical samplesinthe normal production process where possible,
including the same preparation, calibration, quality control and acceptance criteria,
sequence of analytical steps, number of replicates, and sample log-in. PT samples
are not analyzed multiple times unless routine environmental samples are analyzed

multiple times.

Annual Studies

Performance Evaluation

Study Freguency Vendor
WP (Water Pollution) Semi-annually | Environmental Resource Associates
WS (Water Supply) Semi-annually | Environmental Resource Associates
Matrix — Soil RCRA Semi-annually | Environmental Resource Associates
Matrix — UST Soil/Water | Semi-annually | Environmental Resource Associates
Matrix — Air Canisters Semi-annually | Environmental Resource Associates
DMRQA — Chemistry Annually Environmental Resource Associates
DMRQA — Aquatic Tox. | Annually Environmental Resource Associates
ELLAP Quarterly AIHA
IHLAP Quarterly AIHA
EMLAP Quarterly AIHA
EMLAP - Direct Exam Quarterly AIHA
EMLAP - Fungal / Triannually AlIHA
Bacterial
Cryptosporidium / Quarterly US EPA
Giardia
Aquatic Toxicity Annually North Caralina
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Blind Field Duplicates — ESC collects blind duplicates periodically to
evaluate field collection and laboratory precision. ESC routinely receives
unmarked field duplicates from clients to evaluate sample batches.

Split Samples— ESC periodically participates in split samples with outside
laboratories to confirm analytical results. Thisis performed on a project
specific basis.

4.14.4 External Audits

ESC agreesto hogt on-site system audits from external organizations and currently
participates in various system and performance audits. It isthe laboratory’ s policy
to cooperate and assist with al external audits, whether performed by clientsor an
accrediting authority. All external audits are fully documented and tracked to
closure.

Management ensures that all areas of the laboratory are accessible to auditors as
applicable and that appropriate personnel are available to assist in conducting the
audit. Any findings related to an external audit follow corrective action
procedures. Management ensures that corrective actions are carried out within the
timeframe specified by the auditor(s).

SDWA

The ESC laboratory (EPA No. TNOOQO3) is certified by the State of Tennessee
under the Safe Drinking Water Act. The State of Tennessee routinely audits the
ESC laboratory procedures, quality control and methods and has found the
laboratory practices to be consistent with EPA requirements. ESC is also audited
under the Safe Drinking Water Act by Arizona, lowa, North Carolina, New Jersey
- NELAP, and the A2LA. ESC maintains several other DW certifications, which
have been granted in reciprocity. ESC participates in WS PE studies in support of
drinking water certifications.

CWA/RCRA

ESC is certified for wastewater and solid waste through audits by the following
states/organizations. A2LA, Arizona, lowa, Minnesota, New Jersey (NELAP),
North Carolina, OHIO VAP, West Virginia, Wisconsin, and USACE. In addition
to Water Pollution or Non-Potable water studies, ESC is required to analyze
additional blind samples for West Virginia. The laboratory is also periodically
audited by the Metropolitan Government of Nashville and Davidson County and
certified for wastewater sampling and analysis. ESC participatesin WP Studies,
DMR QA program, and Solid Matrix PE studies.

INDUSTRIAL HYGIENE
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The American Industrial Hygiene Association routinely audits ESC to maintain
certification for analytical support of organic chemical exposure monitoring,
microbiological testing and metals exposure activities. ESC currently participates
in the required performance testing studies and maintains the quality systemsto
satisfy the requirements necessary for certification in the following:
Environmental Lead (air, soil, paint and wipes), Industrial Hygiene (air filters,
diffusive samplers, and sorbent tubes), Environmental Microbiology
(fungal/bacterial testing and identification)

CLIENT AUDITS

Due to participation in a number of national contracts, ESC is audited by several
clients, who are also 1SO certified and are required to assess their suppliers.

ESC is subject to several external audits on an annual basis. The audits cover all
disciplines, SDWA, CWA, CAA and RCRA/UST. In addition, the laboratory
also participates in additional performance testing, where required by individual
clients and for new method development purposes.

415 MANAGEMENT REVIEW

4.15.1

4.15.2

Items in Management Review

Regular management review meetings take place quarterly during the months of
January, April, July and October and cover the events from the preceding quarter.
The Quality Assurance Officer (QAO), the Laboratory Director, and al
Department Managers are responsible for attending each meeting. Guidance,
including agendaitems, is given in ESC SOP# 010105, Management Review.

Records of Management Review

The Director of Technical & Regulatory Affairs and QA Department collects
objective evidence on the effectiveness of the management system. Thisincludes
audit results, client feedback, contract performance data, nonconformance data,
problem reports, changes affecting the management system and previous
management review reports.

4.15.3 Evaluation

On the basis of this input, the management system is tested for its effectiveness,
for itsrelevance, and for its implementation. In particular, quality objectives and
the objectives set within the management system are examined. Adjustments are
considered due to changes in the conduct or scope of business.



ESC Lab Sciences Section 4.0, Ver. 11.0
Quality Assurance Manual Date: April 15, 2013
Organization And Responsibility Page: 29 of 29

4.15.4 |mprovement

Decisions are made regarding actions needed to improve the effectiveness of the
guality management system.

4.15.5 Procedure

Details of thisreview, how it is be performed and recorded and the associated
responsibilities can be found in the procedure for ESC SOP# 010105,
Management Review.
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5.0

5.1

5.2

TECHNICAL REQUIREMENTS

GENERAL

5.1.1

ESC recognizes that many factors determine the correctness and reliability of the
analyses performed by a laboratory. These factors include contributions from:
human factors (5.2), accommodations and environmental conditions (5.3),
analytical/calibration methods and method validation (5.4), equipment (5.5),
measurement traceability (5.6), and sample management - handling of
test/calibration items (5.8).

The extent to which the factors contribute to the total uncertainty of
measurement differs considerably between types of analyses. ESC takes into
account these factors in developing analytical procedures, in the training and
qualifications of personnel, and in the selection and calibration of the equipment
utilized.

PERSONNEL

5.2.1

522

General Personnel Management

ESC management ensures the competency of all who operate specific equipment,
who perform analyses, and who evaluate results and approve data reports.
Approved signatories for support documents and final reports are kept by the
Regulatory Affairs Department and, likewise, documents are maintained within
each analytical department for the analysts. Personnel performing specific tasks
are qualified on the basis of appropriate education, training, experience, and/or
demonstrated skills, as required.

Training

All training and education requirements are outlined in SOP# 030205, Technical
Training and Personnel Qualifications. Training requirements for safety and
health are listed in the Chemical Hygiene and Laboratory Safety Plan. When
staff members undergo training, adequate and appropriate supervision by fully
trained analysts is provided.

5.2.2.1 Corporate Documents

All employees are required to read relevant corporate documents. At a minimum
this includes:

o ESC Policy Manual

o ESC QA Manual

o Chemical Hygiene and Laboratory Safety Plan

o SOPs (As specified/required for work area)
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Records of verification are required for each individual and are retained on file
for a minimum of 10 years.

5.2.2.2 Specific Documents

Analysts are also required to undergo training specific to their position. This
includes the following:

Documented review & acknowledgement of Method Specific SOPs
Documented review & acknowledgement of published methods related to
the specific SOP

Documented review & acknowledgement of other supporting methods
related to the specific determinative SOP

Certification Statement of acceptable performance of an Initial
Demonstration of Capability (according to method criteria)

Continuous acceptable performance on daily/batch control samples
Performance Testing, where required, is reviewed as continued
verification of analyst proficiency.

Educational/training courses are provided where required by the position.
Certification Statement of acceptable performance of a Continuing
Demonstration of Capability (according to method criteria)

Records of verification are required for each individual and are retained on file
for a minimum of 10 years.

5.2.2.3 Routine Training

Any routine training and re-training necessary for a person to perform a
particular job effectively is specified in job descriptions, process procedures,
maintenance procedures, etc., as appropriate.

5.2.2.4 Special Training

Special training required as a result of new technologies, contracts, expanding
markets, company-wide improvement programs, new method development, etc.
is conducted as the need arises.

5.2.2.5 Annual Training

An annual training plan is established by management and in conjunction with
regulatory requirements. The plan is maintained by the Regulatory Affairs
Department, which specifies details of the training to be carried out in each
department to permit effective implementation of the management system.
Managers ensure that the plan is implemented within their areas of
responsibility.
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5.2.3 General Responsibilities

See Organization Chart in Section 4.0 for more detailed information regarding
company organizational structure.

Chemist/Analyst:

Performs sample analyses

Verifies detail and accuracy

Records pertinent information in laboratory notebooks
Stores all data (files and discs)

Updates QC charts — where applicable

Prepares and completes benchsheets/raw data for review

Laboratory Director:

The Laboratory Director is responsible for all operational laboratory activities.
The Laboratory Director must approve the Quality Manual.

Laboratory Group Leader, Department Manager:

Day to day supervision of technical laboratory operations is the responsibility of
these leaders who are full-time members of the staff and who assure reliable data
through the following activities: monitoring quality control, corroborating the
analysis performed, and approving demonstrations of capability. Additionally
they certify that personnel with appropriate educational and/or technical
background perform all analyses for which the laboratory is accredited. The
laboratory group leader or supervisor oversees analytical raw data, ensures
calculation/calibration correctness, and reviews instrument and sample
preparation logs.

Laboratory QA Officer (Also called QA Manager)

The QAO has the authority and responsibility for ensuring that the quality
system is implemented and followed. The QAO has direct access to the
Laboratory Director and is independent of operations.

The QAO routinely reviews QA/QC policies for all analyses to ensure that the
data is evaluated within method requirements. The QAO is also responsible for
assessing data that is out of compliance and ensuring that necessary corrective
action measures are taken and are effective.
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Laboratory QC Manager (Also called QC Officer, QCO)

The QCO shares the authority and responsibility for ensuring that the quality
system is implemented and followed. The QCO has direct access to the
Laboratory Director and is independent of operations.

The QCO routinely reviews QC policies for all analyses to ensure that the data is
evaluated within method requirements. The QCO is also responsible for data
review and is responsible for ensuring method/program compliance and that
necessary corrective action measures are taken, completed, and remain effective.

QC Specialist (QCS)

Each ESC Analytical Division employs the use of a QC Specialist (QCS). This
individual has analytical experience in their assigned area and reports to the
QCO. Working knowledge of the instrumentation, printouts, and processes is
key to successful approval of data being generated in that area. The QCS gives
final approval of the initial raw data. The QCS is responsible for the review of
data for method compliance. In addition, the application of qualifiers is verified
and approved. Ifthe QCS determines a result to be questionable, the data is
given to the Department Manager to initiate appropriate action based on the
severity of the problem.

Technical Specialist

Technical Specialists are a part of the Regulatory Affairs Department. These
individuals have comprehensive experience in their areas of expertise. The
Technical Specialist may be called upon for data interpretation, where
compliance issues arise. In addition, these individuals often interface with the
clients where questions arise concerning methods, data interpretation, and
recommendations concerning alternate analyses.

Technical Service Representative (TSR)

The TSR is responsible for final report review. Once the data has completed the
laboratory validation steps, the final report is generated. The TSR reviews the
data for completeness and any outstanding anomalies. If an error is suspected,
the report is delayed until the appropriate Department Managers can be contacted
to resolve the question. Each TSR has laboratory experience in one or more
departments.

LIMS Specialist

The LIMS Specialist tracks internal sample custody, computerizes data, and
stores it in the LIMS system.
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5.2.4 Job Descriptions

5.3

525

Employee qualification requirements are maintained by the Human Resources
Department and are facilitated through the use of written job descriptions.
Educational requirements and experience are included in the job description. The
Department Manager determines specific education and experience requirements
for individual positions based on the particular department need.

Training Records

Details of any employee training performed at ESC are recorded on training
records. Procedural training records are maintained within each department, while
policy records are maintained by Human Resources. Training on new or revised
Standard Operating Procedures is maintained with the Master copy of the procedure
by the Regulatory Affairs Department.

ACCOMMODATION & FACILITY DESIGN

5.3.1

532

Laboratory Facilities

The design of the laboratory supports good laboratory practices and does not
adversely affect measurement integrity.

Environmental Conditions

All ESC laboratory facilities, analytical areas, energy sources, lighting, heating,
and ventilation facilitate proper performance of calibrations and tests. The
laboratory ensures that dust, electromagnetic interference, humidity, line voltage,
temperature, sound and vibration levels are appropriately controlled for specific
measurement results and do not adversely affect accuracy or increase the
uncertainty of each measurement.

Environmental conditions are recorded on all data sheets, when monitoring is
required. The laboratory documents deviations and corrective actions when
environmental conditions are not within specified conditions.

Environmental conditions maintained by the laboratory are within the limits
recommended in ANSI/AIHA Z9.5-2003. Measurements are not made if
environmental conditions deviate from those stated.
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Laboratory staff ensures adequate conditions in the facility using the steps listed

below:

J Verify that air conditioning, lighting, heating, and ventilation are
controlled and monitored.

o Maintain good housekeeping practices to promote a clean, uncluttered
laboratory.

o Have sufficient space to minimize the risk of injury to staff and/or
damage to standards or equipment

o Maintain a convenient and efficient work environment with effective
separation of incompatible activities.

o Limit the amount of paper products used or stored in sensitive and/or

clean areas to prevent dust contamination.
5.3.3 Separation of Incompatible Activities

The ESC complex facilitates the physical separation of analytical activities to
prevent possible contamination between departments.

Each laboratory structure is specifically designed for the type of analytical
activity that it contains. The air handling systems, power supplies, and gas
supplies are specific for each laboratory department.

The following areas are designated and maintained under proper conditions and
security:

Sample Receiving
Sample/supply shipping
Chemical Storage
Waste storage/disposal
Data Handling

Data Archiving

Routinely, the departments are required to maintain cleanliness and exercise good
housekeeping measures to further minimize potential for contamination that could
adversely affect analytical processes.

5.3.4 Facilities Access Management

Entrance into any ESC building requires an electronic ID badge with appropriate
assigned access. Access is controlled to each area depending on the required
personnel, the sensitivity of the operations performed, and possible safety concerns.
Chemical/receipt and storage is assigned to the purchasing department and is access
controlled by an attendant who organizes and maintains the inventory.
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5.3.5 Good Housekeeping

ESC ensures good housekeeping practices in all facilities to maintain a standard of cleanliness
necessary for analytical integrity and personnel health and safety. Some areas are periodically

monitored to detect and resolve specific contamination and/or safety issues.

5.4  TEST METHODS AND VALIDATION

Method Validation is the confirmation by examination and the provision of objective
evidence that the particular requirements for a specific intended use are fulfilled.

5.4.1 General

5.4.1.1 ESC uses appropriate methods and procedures for all analyses within its scope.
These include sampling, handling, transport, storage and preparation of items to
be analyzed and/or calibrated, as well as statistical techniques for analysis of data
and, where appropriate, an estimation of the associated measurement uncertainty.

5.4.1.2 ESC has instructions on the use and operation of all relevant equipment and on
the handling and preparation of items for analysis, where the absence of such
instructions could jeopardize the results. All instructions, standards, manuals and
reference data relevant to the work of the laboratory are maintained current and
be made readily available to personnel (see 4.3).

5.4.1.3 Deviation from methods occur only if the deviation has been documented,
technically justified, authorized, and accepted by the client.

5.4.2 Selection of Methods

5.4.2.1 The laboratory uses analytical methods, including methods for sampling, which
meet the needs of the client and are appropriate for the analyses performed.
Methods utilized are preferably those published as international, regional, or
national standards. The laboratory ensures that it uses the latest valid edition of a
method unless it is not appropriate or possible to do so or unless regulatory
requirements dictate specific revision use. Methods are supplemented with
Standard Operating Procedures that list additional details to ensure consistent
application.

Where mandated, only approved procedures are used. ESC utilizes a number of
method sources to accomplish project requirements. See Section 2.1.3 for a list of
method references.
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5.4.2.2 When the client does not specify the method to be used or if a client selects an
inappropriate or out of date method, the laboratory selects appropriate and
approved methods that have been designated by the project regulatory program.
The client is informed as to the method chosen and client confirmation is
required.

5.4.3 Laboratory Developed Methods

5.4.3.1 Introduction of analytical methods developed by the laboratory for its own use is
a planned activity and is assigned to qualified personnel equipped with adequate
resources.

5.4.3.2 Plans are updated as development proceeds and effective communication is
maintained with all personnel involved in the development process.

5.4.4 Non-Standard Methods

5.4.4.1 When it is necessary to employ methods not covered by approved industry
standard methods, these are subject to agreement with the client and must
include a clear specification of the client's requirements and the purpose of the
analysis. The method developed must be validated appropriately before use.

5.4.4.2 For new analytical methods, procedures are developed prior to the analysis and
contain at least the following information:

appropriate identification

scope

description of the type of item to be analyzed

parameters or quantities and ranges to be determined

apparatus and equipment, including technical performance requirements

reference standards and reference materials required

environmental conditions required and any stabilization period needed

description of the procedure, including:

o0 affixing identification marks, handling, transporting, storing and
preparing of items,

0 checks to be made before the work is started,

0 verifying equipment function and, where required, calibrating and/or
adjusting the equipment before each use,

0 method of recording the observations and results

O any safety measures to be observed,

o criteria and/or requirements for approval/rejection;

J data to be recorded and method of analysis and presentation;

J uncertainty or procedure for estimating uncertainty.
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5.4.5 Validation of Methods — ESC SOP #030211, Method Validation

5.4.5.1 Validation Description

Validation is process of confirmation by examination and the provision of
objective evidence that the stated requirements for a specific method/procedure
are fulfilled.

5.4.5.2 Validation Summary

The laboratory validates all methods, including the following: EPA, NIOSH,
OSHA, and program mandated methods, approved methods used outside their
intended scope, non-standard methods and amplifications, and modifications of
approved methods to confirm that the methods are fit for the intended use. The
validation is as extensive as is necessary to meet the needs in the given
application or field of application. The laboratory records the results obtained,
the procedure used for the validation, and a statement as to whether the method
is fit for the intended use.

5.4.5.3 Validation for Client Need

The range and accuracy of the values obtainable from validated methods (e.g. the
uncertainty of the results, detection limit, selectivity of the method, linearity,
limit of repeatability and/or reproducibility, robustness against external
influences and/or cross sensitivity against interference from the matrix of the
sample.) are assessed for the intended use as relevant to the clients' needs.

5.4.5.4 Limits

Descriptions of analytes, preparative and analytical methods, matrices, accuracy
and precision targets, and MDLs and RLs are presented in the QAM Appendices.

Method Detection Limits (MDLSs) — 40CFR, Part 136, Appendix B - SOP#
030206, Method Detection Limits

Detection limits are determined annually and are comparable to those established
by the EPA and are not typically lower than recommended detection limits. To
determine whether the EPA detection limit is being achieved, an MDL study is
performed according to 40 CFR Part 136, Appendix B. The standard deviation
of, at least,seven standards at or near the expected detection limit is calculated.
MDLs are determined such that the risk of reporting a false positive is less than
1%. The method detection limit (MDL) is calculated as follows:

MDL =TS

where: S is the Standard Deviation of replicate measurements and
T is the value of Student’s T for n-1.
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If the MDL is higher than the EPA-method-suggested MDL, the calculated value is
used as a basis for establishing the reporting limit (RL) for reporting. MDLs are re-
calculated on an annual basis or sooner if a material change in the instrumentation
or method is enacted, or a change in the calibration response factor is noted.
Additional studies may also be conducted to enhance the program.

Published MDLs may be set higher than experimentally determined MDLs to: 1)
avoid observed positive interferences from matrix effects or common reagent
contaminants or 2) for reporting convenience (i.e., to group common compounds
with similar but slightly different experimentally determined MDLs).

Reporting Limits (RLS)

Reporting Limits (RLs) are typically set 3 - 10 times the standard deviation
calculated in the MDL process listed above. Because reporting level checks are
required, ease of preparation of commercial analytical mixes may dictate, to
some extent, the reported RL. Generally, the RL is not set at less than 3 times the
MDL. The final RL is determined based on the matrix, method, and analyst
experience. RLs are verified daily using a calibration standard at a level equal to
or less than the established RL.

ESC — Practical Detection Limit

Where necessary, ESC uses in-house protocol to determine a practical and real
number for method detection. This is not a statistically derived number. It is a
verified number that is validated using a 20% coefficient of variation. Signal to
noise ratios and baseline behaviors are assessed and considered for each
instrument type. Instrument performance is assessed based on the lowest
possible detectable concentration that is 3X above the noise level. A series of
samples are prepared at the determined level, using the method protocol. The
samples must perform within a 20% coefficient of variation. The lowest
concentration that meets the criteria is the Practical Detection Limit. This
determination either confirms or replaces the MDL as determined using 40CFR
Part 136.
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5.4.5.5 Demonstration of Capability

Initial and Continuing Demonstration of Capability (IDOC & CDOC)

(General Testing Other Than Environmental Lead)

NOTE: All IDOC & CDOC records are kept on file by the laboratory.

Supporting data is filed with each demonstration. Completion is
recorded on the form found in the NELAP Standard Appendix C.
Records of verification are required for each individual and are retained
for a minimum of 10 years.

General Requirements:

IDOC

A DOC is performed for each analyte whenever the method, analysts,
analytes, or instrument type is changed.

The Department Supervisor certifies that technical staff members in their
area of expertise are trained and authorized to perform all analyses for
which the laboratory is accredited by signing the DOC form. The QA
department is the final approval of all IDOCs and CDOCs

More specific information can be found in SOP# 030205: Technical
Training and Personnel Qualifications

An initial demonstration of capability (IDOC) must be made prior to using any
analytical method, at any time there is a significant change in instrument or
method, and when a new analyst is trained. An analyst can achieve the IDOC
requirement for a specific method by using sample spike results. The following
guide is a general outline of the IDOC requirements:

A quality control sample is obtained from an outside source. If not
available, the QC sample may be prepared by the laboratory using stock
standards that are prepared independently from those used in instrument
calibration.

The analyte(s) is diluted in a volume of clean matrix sufficient to prepare
four aliquots at the concentration specified, or if unspecified, to a
concentration approximately 10 times the method stated or laboratory-
calculated method detection limit.

At least four aliquots are prepared and analyzed according to the method
either concurrently or over a period of days.

Using all of the results, calculate the mean recovery (x) in the appropriate
reporting units (such as pg/L) and the standard deviations of the
population sample (n-1) (in the same units) for each parameter of interest.
When it is not possible to determine mean and standard deviations, such
as for presence/absence values in micro and mold analyses, the laboratory
must assess performance against established and documented criteria.
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. Compare the information from above to the corresponding acceptance

criteria for precision and accuracy in the published method. If no method
criteria exist, the IDOC performance must be compared to in-house QC
limits for laboratory control samples (LCS). Where appropriate, limits
may be compared to the criteria listed in DOD QSM. If all parameters
meet the acceptance criteria, the analysis of actual samples may begin. If
any one of the parameters does not meet the acceptance criteria, the
performance is unacceptable for that parameter. The analyst completes
further training before attempting the IDOC process again.

CDOC

Continuing Demonstration of Capability (CDOC) are performed at least annually
by documentation that technical personnel have read, understood and agreed to
perform the most recent version of the analytical method (the approved method
or standard operating procedure) and documentation of continued proficiency by
at least one of the following once per year:

o Acceptable performance of a blind sample (single blind to the analyst);

o Another demonstration of capability using at least four consecutive
laboratory control samples with acceptable levels of precision and
accuracy

o Successful analysis of a blind performance study sample

Initial and Continuing Demonstration of Capability (IDOC & CDOC)
(Environmental Lead Only)

IDOC

Analysts/Technicians in training complete a minimum of four independent test
runs of sample preparation and/or instrumental analysis. Independent runs are
defined as analytical runs consisting of at least five known samples, one of which
is a certified reference material or proficiency testing material, separated by a
period of time sufficient to evaluate the testing material.

. Sample Preparation and Analytical Personnel - the recoveries of the
associated reference materials or proficiency training samples for each
run must be within £10% of the certified value, 75% of the time.

NOTE: The reference/proficiency test samples utilized are: 1) similar to
matrices the analyst encounters during routine sample analysis, 2) cover
the sample mass range for which the analytical SOP has been designed
and 3) cover the Lead (Pb) concentration for which the analytical SOP
has been designed. In cases where there are several matrices of
potential concern, four independent runs are not be sufficient to provide
adequate demonstration of performance.
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CDOC

Annual demonstrations are performed by Analysts/Technicians involved in Lead
(Pb) analyses to showed continued ability to adequately analyze samples for
Lead (Pb) based on standard reference materials (SRMs) or certified reference
materials. This demonstration is done at a minimum of every six months and can
be a part of the analysis of proficiency testing materials or quality control
samples associated with routine sample runs.

5.4.6 Measurement Uncertainty - ESC SOP# 030221, Measurement of Uncertainty
5.4.6.1 Uncertainty Definition

Uncertainty is defined as a variable associated with the result of a measurement
that characterizes the dispersion of the values that could reasonably be attributed
to the measurement type. This definition of uncertainty focuses on the range of
values that is relevant to the analytical technique being utilized for the analysis
of field samples.

The uncertainty of testing results are calculated and documented in accordance
with the requirements of ISO 17025 Clause 5.4.6. The Estimation of Uncertainty
of Measurement Procedure is applied to all in-house analytical methods, where
practical. The uncertainty of measurement determination is also required of all
ESC subcontractors.

5.4.6.2 Uncertainty Procedure

The Estimation of Uncertainty of Measurement Procedure is applied for
estimating uncertainty of measurement, except when the analytical methods
preclude such rigorous calculations. In certain cases it is not possible to
undertake metrologically and statistically valid estimations of uncertainty of
measurement. In these cases the laboratory attempts to identify all the
components of uncertainty and make the best possible estimation, and ensure that
the form of reporting does not give an exaggerated impression of accuracy.
Reasonable estimation is based on knowledge of the performance of the method
and on the measurement scope, and makes use of previous experience and
validation data.

The degree of rigor needed in an estimation of uncertainty of measurement
depends on factors such as:

o Requirements of the method
o Requirements of the client
° The existence of narrow limits on which decisions on conformance are

based
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In practice the uncertainty of the result may arise from many possible sources,
including an incomplete definition, sampling, matrix effects and interferences,
environmental conditions, uncertainties of weights and volumetric equipment,
reference values, approximations and assumptions incorporated in the
measurement method and procedure, and random variation.

In cases where a well-recognized method specifies limits to the values of the
major sources of uncertainty of measurement and specifies the form of
presentation of calculated results, the laboratory is considered to have satisfied
the estimation uncertainty of measurement by following the method and
reporting instructions (see section 5.10).

5.4.6.3 Uncertainty Determination

Where possible, ESC utilizes data from Laboratory Control Samples (LCS) to
determine the minimal uncertainty estimates in each matrix. LCSs are matrix
dependent and are consistent representatives of the method effects on the
particular matrix of choice. Uncertainty is determined per analytical technique,
where applicable, and is performed using a population of 50 or more data points.
Since the uncertainty is essentially constant, for each method, across a given
matrix, ESC’s method of choice is to determine uncertainty at the 95%
confidence interval.

Procedure Summary:

o Select a group of representative data, from a single matrix. Data set must
be 50 individual measurements or greater.

o Determine the relative standard deviation of recovery data

o Calculate the expanded uncertainty as two times the relative standard
deviation

5.4.6.4 Uncertainty Results

ESC does not report uncertainty measurements on the final report. However,
uncertainty determinations are available for review, when specifically requested
for a project. The measurements are only applicable to the specific analytical
procedure and matrix. No effects of sampling activities or related processes are
considered in this determination.

5.4.7 Control of Data

5.4.7.1 Transfer Checks

Calculations and data transfers are subject to appropriate checks in a systematic
manner.
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5.4.7.2 Automated Acquisition
When computers or automated equipment are used for the acquisition,

processing, recording, reporting, storage or retrieval of data, the laboratory
ensures that:

o computer software developed by the user is documented in sufficient
detail and suitably validated as being adequate for use
o procedures are established and implemented for protecting the data; such

procedures includes, but not be limited to, integrity and confidentiality of
data entry or collection, data storage, data transmission and data
processing

o computers and automated equipment are maintained to ensure proper
functioning and are provided with the environmental and operating
conditions necessary to maintain the integrity of data.

5.4.7.3 Commercial Software
Commercial “off the shelf” software, e.g., word processing, database and
statistical programs in general use within its designed application range may be
considered sufficiently validated. However, laboratory software

configuration/modifications are validated as in 5.4.7.2.

5.4.7.4 ESC Software Systems

Table 5.4.7.4a LIMS

System Description

LIMS The LIMS is a computerized database for data management. Access to the system
is protected by coded password and access is granted based on user need.

Security Level 1. Login, lookup sample status, generates worksheets. General access,

every station has access.

Level 2. Enter data, proofread and change data. The data entry person has access
to this level.

Level 3. Review and validate data, generate reports. Access is limited to the TSR,
lab supervisors and QA. Once data is approved in the LIMS, it cannot be
altered. Only the status of the sample may be changed to either
"reported" or "invoiced."

Hardcopy e Login summary - includes all information on sample and requested analyses
Records e Lab preparation preview and benchsheets for digestions, extractions

e Lab assignment/benchsheets to generate work assignments and record data

e Data approval reports

¢ Final reports for clients

e QA summary
Hardcopy All paper records are retained by ESC. As the pages become historical (prior to
Records the current working range of log numbers), they are removed from the logbook,

prep book, or workbook in sequential order and permanently bound for storage in
banker's boxes. The Lab Support Supervisor maintains a log of numbered boxes
and their contents. They are cross-referenced by sample log number, date and
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Table 5.4.7.4a LIMS
System Description
storage number.
Data Data is available on electronic media. Revisions to the LIMS software are
Records documented within the code. Each revision indicates the change in function,

programmer’s initials, and date of change. Programming has limited access and is
accessible only by approved individuals through the use of passwords.

Manual e The section supervisor first approves raw data.

Data Entry | e The data entry portion of the LIMS can only be accessed by authorized
(verified by individuals, therefore allowing limited access to protect the integrity and
4-step maintain the confidentiality of the data.

system) e The data entry person and a qualified laboratory analyst then proofread each

group of entered data.
e When all results for a sample are complete, a report is printed and examined by
a Technical Service Representative for final approval.

Calculations | All calculations performed by the LIMS are approved and submitted by the
Laboratory Supervisors. Each calculation is tested parallel to manual calculations
to ensure proper function.

Automatic | Data is transferred electronically from instrumentation directly to the LIMS. Once
Data the data has been transferred, it undergoes a screen review. The data is then
Transfer printed and reviewed again. If data needs to be changed, a data entry specialist
changes it and a hardcopy is printed of the final data.

Table 5.4.7.4b AUXILIARY SOFTWARE

System Description

Auxiliary Auxiliary Computer and Software Used to Generate and Validate Data

Several instruments have their own dedicated single computer and
manufacturer-designed software to run them. Instruction manuals and other
documentation provided by each manufacturer are maintained. ESC receives
General updates as they become available from the manufacturer. All raw and filtered
data is stored on media (with uniquely titled data files on floppy discs) and all
associated printouts and paperwork is filed. The original raw data is not
accessed again unless it is subjected to uncertainty.

Creation of any method or analyte files, necessary to run the appropriate
analyses is the responsibility of the group leader. The lab supervisor verifies
that the compounds, wavelengths, retention time windows, calculation criteria,

Method Files and other relevant parameters are correctly input into the specific method file.
Analysts may only use the method files that have been specifically generated
by the group leader.

All purchased software that is used in conjunction with software specific

Supplier Info instruments is guaranteed by the supplier to function as required. The supplier

of the software performs all troubleshooting or software upgrades and
revisions.

Computer software is validated for proper performance. The result of the
Validation validation is recorded, when in-house programming is the source of the
calculation.
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55 EQUIPMENT
5.5.1 Usability

Laboratory standards, equipment, and associated apparatus are suitable for the
validation of acceptable performance of analyses and are maintained in
accordance with this quality manual to include protection from dirt, dust,
corrosion, and other causes of deterioration. Laboratory personnel investigate
any equipment or standards, which are suspect in contributing to out-of-control
conditions. Records of corrective actions for discrepancies are maintained in the
laboratory (see Section 4.11).

5.5.2 Calibration of Equipment

5.5.2.1 To maintain the integrity of standards, all maintenance operations are performed
according to documented procedures and the laboratory standards are:

o Selected for use according to the level of precision, accuracy, and
uncertainty required

o Limited in access and use, to trained and authorized laboratory staff only

o Handled and safely stored separately from samples and according to

method requirements

5.5.2.2 Primary standards, directly traceable to NIST standards, are obtained from a
vendor approved by the A2LLA or NELAP and all certificates of analysis are
maintained on file in the laboratory.

5.5.2.3 Secondary standards are also obtained from a vendor approved by the A2LA or
NELAP and all certificates of analysis are maintained on file in the laboratory.
They are calibrated by comparison to primary standards. Calibration reports are
maintained on file in the laboratory.

5.5.2.4.Working standards are prepared from certified stock standards. Standard
preparation logs are maintained electronically via the Standards Logger in the
ESC LIMS.

5.5.2.5 Support Equipment Calibration: Including, but is not limited to: balances, ovens,
refrigerators, freezers, incubators, water baths, temperature measuring devices,
volumetric dispensing devices, and thermal/pressure sample preparation devices.
All support equipment is maintained in proper working order and records are
kept of all repair and maintenance activities, including service calls.

5.5.2.6 Equipment used with nominal values and corrections is verified by calibration
labs having ISO 17025, or other suitable, accreditation. A calibration interval is
established for the equipment (i.e., environmental equipment, balances). All
balances and temperature-indicating devices are calibrated or verified by an
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outside vendor two times per year. Verifications are performed on balances on
each day of use.

5.5.2.7 Calibration of equipment is conducted at a frequency to ensure that the
equipment remains in tolerance during its use in the laboratory. Frequency of
calibration is based on a review of calibration, maintenance, and repair history.
Reviews are conducted by the Department Manager and records are maintained.

5.5.3 Equipment Operation and Maintenance — See Table 5.5.3.3 for General
Information

5.5.3.1 ESC’s preventative maintenance program provides guidelines to ensure that every
effort is made to keep equipment well maintained and prepared for the next project.
Most equipment is kept in duplicate and spare parts are kept in stock.
Instrument/equipment manuals are kept in each department for quick reference to
aid in problem diagnosis. ESC maintains service contracts on major laboratory
equipment, so that in the event of failure, repairs can be made within a few days.
The appropriate Department Manager is consulted if an instrument repair is
required. Ifa solution to the problem is not found immediately, a call may be
placed to the instrument manufacturer or maintenance support provider for
assistance in diagnosing the problem, determining the extent of repair needed and a
possible timeframe for repairs to be completed.

5.5.3.2 If analyses are scheduled and it appears that the equipment may be down for a
longer period, ESC arranges for analyses to be performed by another qualified lab.
This action is utilized if client required definite turnaround time or sample holding
times would be exceeded.

5.5.3.3 General Equipment (All Labs)

If method calibration requirements for a particular procedure are more stringent
than those listed here, they are followed when that procedure is performed.
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Table 5.5.3.3a General Equipment Calibration

Equipment Activity Frequency Record Type
Verified with Class I NIST traceable weights Before use Logbook B Loc‘ated
Balances when used in each respective
lab
e C(Clean
e  Check alignment Semi-annuall
e Service Contract Y Certificates from
Balances . under a service
Top-loading balances are allowed a tolerance of contract contractor.
+1%, while analytical balances are allowed a '
tolerance of +0.1%.
e  Only use for the intended purpose Checked tl;or
. e Use plastic forceps to handle accuracy by an .
Weights — e Keepi external source, | Certificates from
Class | S cep %n Zas§ annually, or contractor.
. tore 1p esiccator sooner if
e Re-calibrate necessary.
Calibration:
e pH buffer aliquot are used only once
H meters o Buffers used for calibration bracket the pH Calibrations are
P of the media, reagent, or sample analyzed. .
o . Before use recorded in a
e Check must perform within 0.05 pH units. logbook
Temperature correction is performed either '
automatically by the instrument or manually
depending upon the instrument used.
In-house — qu thly.
Monthly verifications are
. . | recorded in a
Automatic . .. . Contract — Semi
inettes Verify for accuracy and precision using reagent Annuall logbook.
Pip water and analytical balance v Semi-annual cal. is
Tolerance is set .
verified by

at 2.0%, (ASTM
standard = 3%).

certificates from
the cal. service.

Refrigerators,
Freezers, Hot

e Thermometers are immersed in liquid to the
appropriate immersion line
e The thermometers are graduated in

Temperatures

plates and . o are recorded Logbook

increments of 1°C or less .
BOD ) ) ) each day in use
incubators e Temperature ranges are listed in appropriate

SOPs

e Thermometers are immersed in sand to
rovide even measurement Temperatures

Ovens P are recorded Logbook

e The thermometers are graduated in
increments of 1°C or less

each day in use
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Table 5.5.3.3a General Equipment Calibration

Equipment Activity Frequency Record Type
ESC NIST-certified thermometers Calibrated Calibration
annually by a certificates from
NIST calibration | the calibration
service, service.
accredited to
All working thermometers ISO/IEC 17025 | “Accuracy
Thermometers and Assurance Program
ANSI/NCSL Test Data Sheets”
7540-1. provided by the
servicer. All
Verified semi- thermometers are
annually against | tagged with current
NIST-certified tolerances.
thermometers by
an outside Internal daily
Calibrated according to manufacturer's
DO Meter specifications. Using the recorded temperature Calibration of each
and barometric pressure the meter is calibrated | Before use meter is recorded in
to the air saturation of dissolved oxygen using a a separate logbook.
conversion chart provided by the manufacturer.
The conductivity meter is calibrated according
to manufacturer's specifications. Temperature
correction is performed either automatically by
the instrument or manually depending upon the Calibration of each
Specific instrument used. meter is recorded in
Conductivity e Biomonitoring, potassium chloride with a Before use separate daily
Meter conductivity value of 100 and 1000 umhos logbooks.
/cm is used as the calibration standard.
e Wet Lab, potassium chloride with a
value of 1413 umhos/cm is purchased from
NSI for calibration purposes.
Check semi-annually and must meet the OSHA Recorded in
Fume Hoods | minimum recommended face velocity of 60 — Semi-annually

100 fpm.

Logbook
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Table 5.5.3.3b Class 1 Weight Tolerance
ASTM Class 1

Value Tolerance Unit | ASTM Class 1 Tolerance | Unit
Img 0.01 mg 0.00001 g
2mg 0.01 mg 0.00001 g
3mg 0.01 mg 0.00001 g
Smg 0.01 mg 0.00001 g
10mg 0.01 mg 0.00001 g
20mg 0.01 mg 0.00001 g
30mg 0.01 mg 0.00001 g
50mg 0.01 mg 0.00001 g
100mg 0.01 mg 0.00001 g
200mg 0.01 mg 0.00001 g
300mg 0.01 mg 0.00001 g
500mg 0.01 mg 0.00001 g
lg 0.034 mg 0.000034 g
2g 0.034 mg 0.000034 g
3g 0.034 mg 0.000034 g
5g 0.034 mg 0.000034 g
10g 0.05 mg 0.00005 g
20g 0.074 mg 0.000074 g
30g 0.074 mg 0.000074 g

554

5.5.5

5.5.6

Identification of Equipment

Each item of equipment is uniquely labeled, marked or otherwise identified.
Maintenance and calibration records for equipment and standards are maintained.

Records of Equipment

Equipment lists are department specific and are found in the associated
appendices to the QA Manual.

Equipment Handling, Storage, Use, and Maintenance
All laboratory equipment is maintained, stored, and used in accordance with
manufacturer’s instructions. Operation manuals and instructions for proper

maintenance of equipment are available to the staff and located in the laboratory.

Equipment is used or operated only when in a safe and reliable condition, by
personnel who have been trained and are qualified. User instructions are available.
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Table 5.5.6 - GENERAL PREVENTATIVE MAINTENANCE

Type

Description

Glassware

Routine laboratory glassware is washed in a non-phosphate detergent and
warm tap water. Before washing, all writing and large deposits of grease are
removed with acetone. Glassware is then rinsed with: tap water, "No
Chromix" solution, tap water, and deionized (DI) water. Glassware is stored in
designated drawers or on shelves, inverted if possible. All organic glassware
is rinsed with the required solvent, prior to use. Inorganic glassware is rinsed
with DI water prior to use, which is a precaution against airborne cont.

Logbooks

Maintenance logs are kept on all major laboratory equipment. The logbook is
updated and signed when maintenance is performed (i.e., new rings, column or
septum change, etc.). Maintenance logbooks are located in the immediate area
of the instrument. All preventive maintenance is noted either in the
maintenance logbook or in the runlog notebook.

At a minimum, all maintenance logs contain the following:

e All entries in the maintenance logs must be initialed and dated by the
person performing the maintenance.

All maintenance logs must be bound and paginated.

All pages of the maintenance logs must have “ESC” at the top of page.
The instrument ID number or serial number.

Make and model of the instrument.

Date of installation or the date the instrument was put in service (if
available).

e  Condition of the instrument when installed (new or used)

e A unique number for each notebook

Service Records

Maintenance that requires a service call from the vendor should contain the
following:

Must state details when the problem began, and what the problem was.
When a service call was placed.

When the service engineer came to repair the instrument.

When the problem was solved.

How the problem was solved.

To verify that the instrument is running properly after service has been
performed, recalibrate and analyze QC samples before the service engineer
leaves.

Additional Records
— Misc. Monitoring

Additional records are kept, updated and signed when technicians are
assigned to perform the following tasks:

e  Monitor laboratory devices such as air compressors, vacuum pumps,
heaters, etc., to ensure that they are properly lubricated and in good
working condition.

e  Monitor on a daily basis: general lab QC areas, such as BOD incubators,
temperature, drying ovens, desiccators, deionized water, sample cooler
temperature, etc., and record appropriate parameters in the assigned QC
logbooks.

e  Monitor the supply and quality of purchased chemicals, reagents and
glassware, and keep inventory at established levels. All chemicals are
dated in relation to receipt and date opened.
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5.5.7 Equipment Out of Service

5.5.8

5.59

5.5.10

5.5.11

5.5.12

When equipment is found to be in unacceptable condition or has been subjected
to overloading or mishandling or if an instrument gives suspect results or has
been shown by verification or otherwise to be defective, the equipment is clearly
marked as out-of-service. Only the analyst responsible for the repair, or the
Department Manager, can place equipment back in service. Once repaired and
validated by calibration, verification, or other appropriate reviews, and found to
perform satisfactorily, the equipment can be placed back in service. The
laboratory examines the possible effect of defective equipment on any previous
calibrations.

Status of Calibration

When appropriate, each item of equipment is labeled, marked, or otherwise
identified to indicate its calibration status.

All equipment used with nominal values and corrections is labeled indicating the
calibration status. Examples of this equipment include thermometers, calibration
weights, and balances.

Equipment Returning to Service

When for any reason, equipment goes outside the direct control of the laboratory,
the laboratory ensures that the function and calibration status of the equipment
are checked and shown to be satisfactory before the equipment is returned to
service.

Calibration Checks

Analytical instruments are calibrated per method requirements. Calibration and
calibration check requirements are described in the appendices of this document
for each analytical area. Balances and temperature-indicating devices are
verified semiannually. Records are maintained as quality assurance documents.

Calibration Factors

Where calibrations give rise to a set of correction factors, the laboratory has
procedures to ensure that copies (e.g., in computer software) are correctly
updated.

Safeguarding of Equipment Integrity

Analytical and supporting equipment is protected from inadvertent adjustments

that could affect the integrity of the laboratory results. Instruments are located in
access-protected areas. Software is tested and approved before use.
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Spreadsheets used in the calculation of analytical results are tested, approved,
and locked before being placed into service.

5.6 MEASUREMENT TRACEABILITY

5.6.1 Policy (See SOP# 030202, Receipt and Records of Stock, Intermediate, and
Working Standards)

5.6.1.1 Standards and equipment significantly affecting the measurement integrity of
analyses conducted by the laboratory are monitored for stability as part of the
measurement control program. Standards and equipment are calibrated and/or
verified before use to ensure acceptable performance. Any standard or
equipment that appears unreliable or has exceeded the calibration interval is
evaluated and/or removed from service.

5.6.1.2 When standards, reagents, or other certified consumables are received, they
are assigned a unique number. The number is recorded in the LIMS
Standards Logger with other important information concerning receipt date,
supplier, expiration date, description, and volume. The number is then
placed on the item and the Certificate of Analysis. The Certificate of
Analysis is maintained electronically. Each item is dated upon opening.
Each laboratory appendix contains a list of standard sources, receipt, and
preparation information. Field personnel obtain several field standards from
the lab and the standards are NIST traceable.

5.6.2 Measurement Traceability

5.6.2.1 ESC has established a program of calibration and verification that is designed to
ensure that the measurements made by the laboratory are documented and
traceable to national standards.

5.6.2.2 To provide external evidence of traceability, the laboratory participates in
measurement control programs, such as proficiency tests, and other
interlaboratory and collaborative round robins, as required (See SOP# 030212,
PT Program).

5.6.3 Calibration/Verification
5.6.3.1 Standards (Calibration)
5.6.3.1.1 Primary standards are calibrated to the standards set forth by the
National Institute of Standards and Technology (NIST) or by an ISO
17025-accredited provider.
5.6.3.1.2 Primary standards are verified by secondary standards and are

monitored through the measurement control programs established in the
laboratory.
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5.6.3.1.3 Standards are re-calibrated if there is damage to the standards or any
significant change is observed in the measurement control program.
5.6.3.2 Standards (Verification)

5.6.3.2.1 Continuous verification of standards, through the measurement control
program, ensures required measurement integrity of testing and

includes:

. Statistical data from check standards and/or control charts (See
SOP# 030207, Quality Control Charting and Tracking)

o Results from interlaboratory comparisons and/or proficiency

tests (See SOP# 030212, PT Program).

5.6.3.2.2 Measurement assurance procedures for verification of standards are
maintained in the laboratory, according to the individual method SOPs.

5.6.3.3 Measuring and Test Equipment
5.6.3.3.1 Equipment used with nominal values and corrections is calibrated by
calibration labs having ISO 17025 accreditation, other suitable
accreditation, or mutual recognition. A calibration interval is
established for the equipment.
5.6.3.4 Standard/Reagent Sources, Records, & Preparation

Standard /Reagent Selection

Standards and reagents are selected according to the method requirements. A
minimum of analytical reagent grade is used when not method stated. The
Laboratory Director or designee(s) makes the actual determination concerning
quality and manufacturer. The purchasing agent maintains a list of approved
vendors that have been evaluated and approved as suppliers of critical
consumables, supplies and services that may affect the quality of environmental
testing and calibration. All supplies that are directly used for analysis are
inspected and verified upon arrival at the Laboratory. ESC SOP# 030210,
Materials Procurement for Analytical Processes, details the entire procedure.

Standard/Reagent Inventory

An inventory of consumables and reagents are stocked in the individual
laboratory areas. Any overstock items are kept in a controlled area, maintained
by the purchasing department. Items are taken from the inventory area to the
laboratories upon request.
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Standard/Reagent Preparation

When standards are prepared in-house, they are weighed on an analytical
balance, calibrated against Class “I” weights, diluted in Class "A" glassware, and
compared against an external reference standard. The standard is marked with
concentration, then signed and dated by the analyst, and placed in the appropriate
storage area.

All dilutions of stock standards are prepared in Class A volumetric glassware.
Where dilutions are made to volume, TC (to contain) glassware is used. All
volumetric pipettes are Class A and designated as TD (to deliver). If the
intermediate or working standards are to be saved and used again, the standard
container is marked with concentration, date, source standard, expiration, and the
analyst's initials.

All purchased stock standards are kept in a designated area within the
appropriate section. Each chemical is marked in relation to date received, date

opened, and expiration date.

Standard/Reagent Logbooks

A standard log is kept with each analysis book, indicating date of preparation,
which standard (by lot number, if applicable) used, the amount used to prepare
the solution, when it was made and expiration date or the recommended holding
time. Reagents are recorded in the same manner as standards. Reagents that are
prepared on a daily basis are recorded directly onto the raw data sheet. The
analyst preparing the reagent initials and dates the raw data sheet. Where
appropriate, an electronic LIMS Standard Logger is used in lieu of handwritten
logbooks.

5.7 SAMPLING

5.7.1

5.7.2

Sampling Plan

When the laboratory carries out sampling of substances, materials or products for
subsequent testing or calibration, it has a sampling plan and procedure for
sampling. The sampling plan as well as the sampling procedure are available at
the location where sampling is undertaken. Sampling plans are, whenever
reasonable, based on appropriate governing methods. The sampling process
addresses the factors to be controlled to ensure the validity of the analytical
results.

Client Requirements
ESC has no jurisdiction over client deviations from any sampling plan but clients

are encouraged to maintain proper records and to include appropriate information
in all documents and communications.
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5.7.3 Sampling Records

5.7.4

See Appendix III for information regarding the records of relevant field data.

Field Sampling - General Summary

Sample Labels

All sample labels contain the following information: Client name, project name
or ID, site ID, sampling point, time collected, and date collected. In addition the
label includes information regarding preservation and method assignment. The
project ID number is a unique ID number that can be associated with the client
overseeing the project. Clients are designated in the ESC LIMS by a unique
name referred to as a COCODE. The COCODE always precedes the project ID
so that ESC personnel can easily relate a project ID to a particular client. As
samples are logged in, they are assigned a unique sequential number. NO login
number can be used twice. When the samples are logged in, all field label
information is entered. All sample information can be accessed by entering the
LIMS and viewing the sample login number. ESC has the capability to access
all samples with the same project ID and print a summary of the samples. All
field information can be reviewed in the field notebook by date and client.

Field Notebooks

Field notebooks are an essential part of the COC. Every detail concerning the
sampling event must be documented. All documentation must be written with
waterproof ink. All records are signed and dated by the individuals responsible
for making the entry. Errors made during the documentation process are deleted
by a single line with the initials of the person who corrected it and the date made.

Crucial information to be recorded in the field notebook includes:

Site identification

Sample location

Date and time of sample collection.

Names of individual(s) collecting and documenting each sample.

Names of all individuals present at the time of collection.

Pertinent field conditions, including weather, site, traffic, other events,

problems, etc.

o A copy of the Shipping Batch Detail Report is included as an attachment
to the COC with each kit prepared and shipped.

o Specific sampling equipment used for the collection of each individual

sample or sample group (Unique equipment identification numbers can
be used.)
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o If field analyses are performed, calibrations and results are recorded in
field workbooks.

J When sampling monitoring wells, the field notes (whether in notebooks
or on standard forms) must also document:

> Well casing composition and diameter

> Water table depth

> Well depth

> Calculations to determine the volume of water to be purged
> The total volume of water purged and how accomplished

> The date and time well was purged, beginning to end

> Use of fuel-powered units, bailers, etc.

o When collecting surface water samples, the field notes must include the
depth at which the sample was taken and the type of sampling equipment
used.

o When water samples are collected over a period of time, it is necessary to
indicate the following information in the field notes:
> Collection beginning and ending time and date
> Specific equipment used (manual or automatic)
> Abnormal conditions of the sampling location
> Safety precautions taken.

Field Chain of Custody (COC)

All field records include the signature of the person(s) responsible for the
collection of the samples.

COC forms are completed and returned with the samples collected by ESC
personnel. COC forms are also made available to clients collecting their own
samples. A copy of the COC is retained in pdf form along with a pdf copy of
the final report in the LIMS. The original is returned to the client with the final
report. The COC is signed by the sampling personnel in the space referred to as
"Collected by:".

A sample label is affixed to the side of each sample container before or at the
time of sample collection. Pertinent information on the label includes a unique
field identification number, sample description, preservative, method requested,
date and time the sample was collected.
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5.7.5 Field Quality Control Checks

Blanks collected in the field are considered to be specific quality control for a set of
samples. Analytical data that is consequential from the blanks is used to assess the
integrity of field sampling and cleaning operations. This data can be used to
confirm the use of contaminant-free sample containers and preservation reagents,
and/or successful equipment cleaning. Potential on-site contamination, personnel
sample collection technique accuracy, and problems that may occur in sample
storage and transportation may also be revealed. Field blanks are treated in the
same manner as regular samples: preserved with the same reagents, stored and
transported in the same containers with samples, etc. For soil or solid samples,
deionized water is used for blanks in similar containers.

5.7.5.1 Field/Equipment Blanks

The purpose of field blanks is to evaluate the purity of preservation or additive
reagents. Field blanks also represent the collection techniques, general sample
containers to be filled, and the effects of on-site environmental conditions and
possible contaminants. Field blanks are prepared at sampling locations by filling
sample containers with DI water, adding appropriate preservatives or additives,
sealing the containers, and completing all paperwork required for the samples.
Field blanks are stored in the same shipping containers with the samples for
transportation back to the lab.

Field blanks are generally collected at a rate of one blank per parameter group per
day, or 5% of the samples in the parameter group, whichever is greater.

Equipment blanks help measure the effectiveness of pre-cleaning and field cleaning
of equipment. They are used to evaluate sources of contamination that may also be
found in a trip blank. Equipment blanks are collected according to the frequency
shown in Table 5.7.5. Equipment blanks are prepared by rinsing the equipment
with analyte-free water in the same manner as used for sample collection. The
equipment blank is placed in the appropriate containers with required preservatives,
if any. Blanks must be taken and preserved, where required, for each method
group. The blanks are stored in the same shipping containers as samples for
transportation back to the lab.
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5.7.5.2 Trip Blanks

Trip blanks are used when sampling for volatile organic compounds to evaluate the
cleanliness of the sample container, purity of the blank source water, and the
exposure of the sample to contaminants during storage and/or transportation to and
from the laboratory. The Laboratory supplies the trip blank with the sampling kit
order, according to the following:

o The trip blanks are filled with analyte-free water plus any appropriate
preservatives. (Matrix specific trip blanks are provided where necessary)

° The containers are sealed, labeled, and transported to the field in the same
coolers or boxes with the sample containers to be used for sample
collection.

o Trip blanks are not opened in the field.

o The trip blanks must be handled in the same manner as the samples being

collected and are transferred (if required) with other samples for storage
and transportation to the laboratory.

o If additional blanks (field and equipment) are necessary the same source
water as the trip blanks are used.

o One trip blank per parameter group per cooler are used in the sampling
event.

J The client is notified if the trip blank does not return with the sample set

and a nonconformance is issued.

TABLE 5.7.5.2 EQUIPMENT BLANK COLLECTION PROCEDURE
FOR EACH TYPE OF SAMPLING EQUIPMENT

No. of Samples | Precleaned Equipment Blank Per | pie1d_ Cleaned Equipment
Parameter Group Prior to Sample | Blanks Per Parameter Group
Collection
Less than 10 1 equipment blank if no field 1 equipment blank for field-
cleaning on site; OR cleaned equipment
Greater than 10 1, or 5% of equipment sets, 1, or 5% of equipment sets
whichever is greater cleaned, whichever is greater

NOTE: Equipment blanks must accompany samples in the same container used for
transportation.

5.7.5.3 Field Duplicates

Field duplicates are collected for each analyte group and are required whenever five
or more samples are being collected. If more than ten samples are to be collected,
the field duplication rate is 10%.
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5.8

5.7.5.4 Field QC Check Samples

All field instruments are calibrated at the beginning of each sampling day.
Calibration is checked following every 10 samples or at maximum intervals of 4
hours. Calibration is verified at the end of the day. Recalibration is required if the
QC check samples do not meet calibration criteria. The pH meter is evaluated after
every ten samples using a buffer different than the ones used to calibrate the meter.
The conductivity meter is evaluated by measuring the performance of the standard
and the result must not vary by more than 5% from the true value after applying the
cell constant.

5.7.5.5 Field Duplicate Analysis

All analyses run in the field have duplicates performed at a rate of 10% of the total
samples.

SAMPLE MANAGEMENT

5.8.1

Sample Management Instructions

Clients supply environmental samples from various sources/programs for
analysis. ESC utilizes method SOPs and contract requirements as the
instructions to properly handle and process these samples.

5.8.1.1 Holding Time Verification

o The Login Technicians are trained to recognize analyses with immediate,
24-hour, and 48-hour holding times. When short-hold samples arrive at
the laboratory, the Login procedure for those samples takes place
immediately. All analysts are trained to assess incoming samples for
holding time limitations.

. If a sample has a holding time limitation, the LIMS issues a due date on
the bench sheet to ensure that the extraction or analysis is completed
within time allowed.

° In the event that a holding time is exceeded, the TSR contacts the client,
informs them of the situation, and requests further direction. If instructed
by the client to proceed with the analysis, a qualifier is added to the
benchsheet, which is then carried on to reporting. The final report bears
the explanation in the form of a qualifier.
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5.8.1.2 Sample container and Sub-Sampling

o Each container displays the following information once it has been
released from sample login to the laboratory: the original sample
container label and the sample login label showing the sample log
number.

J If the sample requires special DOT labeling, the label remains with the
sample through receiving and disposal. If the sampling personnel note
any special handling or precautions due to the nature of the sample, it is
recorded on the sample label. The login person, at that time, makes a
note in the LIMS to ensure that all departments have the information.

. The importance of sample label review is stressed to all chemists/analysts
and sample handling personnel.
. When a sample is obtained for analysis the chemist records in the

appropriate prep book or benchsheet the log number, the date removed,
his initials, and the volume or mass of sample removed.

. Samples are mixed prior to taking sub-samples for analysis, with the
exception of VOC analyses. Sub-sampling within the laboratory is
performed according to SOP# 030220, Sample Homogenization and Sub-
Sampling.

5.8.1.3 Sample Preparation

The LIMS keeps track of samples and their corresponding log numbers to be
analyzed. The analysts responsible for sample preparation maintain preparatory
documentation, whether organic or inorganic. The analyst asks the LIMS to
generate a prep sheet for a specific prep code. The LIMS provides all samples
assigned to that prep code and prints a worksheet to record the required
information.

o ESC currently maintains the following prep information: wet chemistry,
metal digestions, organic extractions (by method), and GC and GC/MS
injection logs.

o The chemist preparing the samples, dates and initials the entry, records
any non-standard procedure (e.g., an aliquot for metal digestion other
than 100mL for a water sample) or unusual observation, and which
samples are spiked or duplicated.

. The organic extraction prep book contains all details concerning the
sample extraction procedure.
o When a preparation is complete, the chemist assigned to perform the

analysis is notified and the prepped sample is placed in the appropriate
holding area.

o Each extract/digestate/distillate is labeled to provide the following
information: date prepped, amount prepared (volume/weight), dilutions,
etc.
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o The various prep books, workbooks, and injection logs document every

manipulation of the sample through receipt, preparation, and analysis.
5.8.1.4 Analysis & Analysts

o Each chemist has been assigned primary analytical procedures.

o Before beginning analysis they request a Laboratory Run Preview sheet
from the LIMS and receive a printed page for the specific analysis in the
form of a benchsheet. This Run Preview sheet lists all sample log
numbers, sample type, and due dates relating to the samples that are
ready for analysis. At that time the analyst can then select "all" or choose
certain samples. Once the samples have been selected they are assigned
to a unique run number and are then printed to a run benchsheet.

J The benchsheet provides all necessary information to complete the
analysis such as: date and initials, flask numbers (where applicable),
standards ID, instrument readings, response factors, aliquots, dilutions,
final results, and all QC spike and duplicate information.

o When all data is recorded and the calculations are complete, a second
chemist, a QC Specialist, performs a second analytical review. If all
calculations and other performance objectives pass method criteria, the
second reviewer dates and initials the data and then releases the data for
final reporting.

o For data that cannot be transferred electronically, a Data Entry Specialist
enters the results into the LIMS. The entered results are reviewed for
transcription errors against the original worksheet by a chemist. If the lab
supervisor or senior chemist rejects the work, he discusses the corrective
action measures with the analyst.

5.8.1.5 Laboratory Documentation
o Laboratory notebooks and related documentation are an essential part of

the analytical procedure. Every detail concerning the sample analysis
must be documented.

o All documentation must be written with permanent/waterproof ink. All
records are signed and dated by the individuals responsible for making
the entry.

o Errors made during the documentation process are deleted by a single

line, with the date and initials of the person making the change. The
correct result is clearly recorded adjacent to the incorrect result.

5.8.1.6 Sample Storage and Transportation

. When a Chemist completes the preparation or analysis of a sample, he
returns the sample container to the Sample Custodian.
o Samples transported under the responsibility of the laboratory are done so

safely and according to storage conditions.
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. Specific safety operations are addressed outside of this document.

5.8.1.7 Final Reporting

o When all analyses on a sample number have been completed, the LIMS
prints the final report.

o The TSR reviews the final report for discrepancies. If discrepancies are
found, re-analysis may be requested.

o The TSR gives the final approval on the report and indicates approval by
signature.

o Routinely, data reports are transmitted to the client through email as a

PDF file. Reports are sent as PDFs to prevent alteration of the document.
The hardcopy report can be mailed to the client, when necessary. Reports
may also be sent to the client by fax, or via secure access through the
ESC website.

o Reports that are sent electronically are protected using the latest
technology available to protect the confidentiality of the results and the
client.

5.8.1.8 Sample Retention and Disposal

o Samples and related extracts/digestates are retained for 45 days.

o Non-hazardous samples containing preservative are neutralized and
disposed through the conventional municipal waste system.

o Non-hazardous solids are heated at 400 degrees Fahrenheit for two
minutes and disposed of in a commercial waste container.

J All other waste is disposed of according to Section 6.

5.8.1.9 Sample Subcontracting

o When samples are transferred to subcontracted facility, a COC
accompanies the samples. The COC contains the following required
information: collection date and time, ESC login ID number, quantity and
type of container, date of sample collection, and the requested analysis.

J A copy of the COC and the sub-contract lab report is filed for permanent
record.
o A subcontracted analysis log records date sent, where sent, log number,

analysis requested, price, date report received, and date invoice received.
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5.8.2  Sample Information and Labeling

5.83

A unique sample identification number is generated for each sample and is used
throughout the analytical and disposal cycle. A record of all client-supplied
samples is established and maintained. The samples are stored according to
published method requirements and determinative SOP.. While in storage, the
client samples are stored by sample ID and analyses required.

o When samples are logged in, the information entered into the LIMS
includes sample description, date and time collected, collector ID, field
ID, project ID, date and time received, receiver’s ID, analysis requested,
specific QC requirements, type of container and preservative, sample
type, due date, and remarks.

o Each sample is assigned a unique and consecutive log number. After a
sample is entered into the LIMS database and assigned a specific number
identifier, the LIMS login screen automatically presents the next
consecutive number for logging in the subsequent sample. Log numbers
are not available for reuse and cannot be altered, although descriptive
information, as well as sample specific comments can be modified until
the final report is issued.

o A sample label with the log number is printed by the LIMS and affixed to
the sample. Each label contains a unique container ID, represents the
sample ID number, and is clearly marked with preservative and requested
analysis.

o Duplicate samples, collected in the field, are logged with a separate
laboratory ID. Laboratory personnel are typically unaware of field
duplication.

o Replicate samples with multiple analyses and containers have the same
login ID number.

J The login person records the sample numbers assigned onto the COC.
The LIMS provides documentation on the person authorized to enter
sample log information.

Sample Inspection and Receipt

Any sample supplied by the client is verified upon receipt as meeting its
description and being free from damage. In the event of a client sample being
lost, damaged or otherwise unsuitable for use, full details of the incident are
recorded and reported to the client by the Technical Service Representative via a
nonconformance form, prior to any analytical action being taken. Any further
action taken is at the direction of the client.
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The Login Technician is responsible for sample login and assessing sample
container integrity, documentation, and identification. Samples are inspected
and noted for temperature, pH using narrow-range pH paper, headspace, proper
container type, container integrity (broken or leaking), and volume levels.
Samples requiring preservation at 4°C must arrive at the laboratory above
freezing but <6°C. If the samples are not appropriately preserved, the problem is
noted on a sample nonconformance form, the sampler is notified, and, if the lab
is instructed to proceed, proper preservation is performed. The sample
nonconformance sheet becomes a permanent part of the COC. Samples, which
require refrigeration, are placed in a laboratory cooler immediately after login. If
extractions are necessary, the laboratory supervisor is notified, via daily
management reports, to ensure that holding times are not exceeded for samples,
extracts, or digestates.

5.8.3.1 Sample Objectives

ESC receives samples for analysis for a variety of reasons, such as planning,
estimating, process control, treatability as well as permit compliance reporting,
site investigation, and remediation. When general screening is the goal of the
client/project, analysis of improperly preserved or collected samples may
proceed provided that the client is notified. In this instance, the chemist is
notified and the proper documentation is placed onto the final report.

5.8.3.2 Sample Rejection Criteria

Where the analytical results are to be used for regulatory or compliance
purposes, samples are rejected under the following conditions:

o If there is insufficient sample volume

o If the preservation and container requirements were not followed
correctly

o If there is headspace in a sample collected for volatiles analysis

. If the COC is missing, incomplete, or filled out in pencil

o If the holding time for the desired analysis has expired

o If the integrity of the sample container or custody seal has been violated,
if samples are broken or leaking, or if apparent contamination has
occurred.

o If the temperature is outside of the method stated requirement

o If the samples are known to contain high levels of chemicals that present

a health/safety risk (i.e. dioxins, radioactivity above background, etc.)
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5.8.3.3 Nonconformance Issues

o If there are problems with the samples, the event details are documented
on the sample nonconformance form/COC; then, the sampler and/or
client is notified.

o If the client insists on proceeding with analyses, even though he has full
knowledge of the possible invalidity of the sample, a qualifier detailing
the problem is added in the LIMS and it is also noted on the
nonconformance form.

o The TSR, affected chemists, and reporting personnel are also notified.

5.8.3.4 Login Confirmation

o On a daily basis, login confirmations are printed and auto-emailed to the
client. A pdf copy is maintained in the ESC LIMS.

o A dual check is performed by Login and the Technical Service Group to
insure proper analytical login from the COC.

o The original COC is forwarded to the reporting personnel to be reviewed

and included with the final report.
5.8.4 Sample Storage and Handling
Client samples remain in their original packaging until analysis. Any samples
that need to be dispensed or removed from their original packaging are stored in

conditions that provide the same degree of protection.

Sample/Extract Storage:

o Samples, extracts, distillates and digestates have specific storage
locations arranged in log number order unless rush analysis is required.

o Access to these areas is limited to authorized personnel.

. Samples are stored either in the cooler or in ambient-temperature storage,

according to method preservation requirements
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o Extracts, digestates, and standards are stored separately from calibration
and other QC Standards in dedicated areas as follows:
(o] Organic extractions for pesticides and PCBs are stored in glass
vials in a designated refrigerator in the SVOC GC lab.
(o] Organic extractions for SVOCs are stored in glass vials in a
designated refrigerator in the semivolatile GC/MS lab.
(o] TCLP extracts for metals only and metal digestates are stored in

the metals lab.

(o] TCLP extracts for SVOCs, pesticide, and herbicide analysis are
stored on designated sample shelves in the cooler. After the
extraction, the extract is stored in a designated refrigerator in the
semivolatile GC/MS lab.

(o] Zero headspace extracts and samples for volatiles are stored in
VOC vials and segregated in a designated cooler. Where
necessary, samples collected by Method 5035 are frozen.

o Volatile standards are stored in a designated freezer in the VOC
lab.

o Pesticide and PCB standards are stored in a designated
refrigerator in the SVOC GC lab.

(o] SVOC standards are stored in a designated freezer in the SVOC
GC/MS lab.

5.8.5 Special Requirements

The following entities mandate any required needs for special handling, storage,
packaging, preservation, shipping, and marking provisions:

e EPA Approved Methods e 29 CFR (OSHA) e IATA (Dangerous Goods)
e 40CFR Part 136.3 e 49 CFR (DOT)

5.8.6  Sample Transportation

When a sample is received by the laboratory, the method of transportation is
recorded on the COC. ESC routinely uses FED-EX, UPS, USPS, Velocity
Express and various air carriers. Locally collected samples are sometimes
carried in by the client collection personnel or by ESC courier. When ESC is
involved in the actual sample collection, the samples are packed with ice on site
and transported by ESC field personnel utilizing proper COC protocol.
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5.8.7 Sample Custody

Chain of Custody

An important part of any sampling/analytical plan is ensuring sample integrity
from collection to data reporting. Figure 5.8.7a is a flow diagram that represents
the sample custody process. All records and documentation required to track a
sample from point of origin through disposal must be available. The
documentation of the life of the sample is referred to as "chain of custody."
Formal chain of custody (COC) starts when the sample containers are requested.
Such documentation includes container/shipping sheets, COC forms, field
notebooks, field sample labels and custody seals, laboratory sample log sheets,
sample extraction and digestion prep books, analytical workbooks and
instrument logs, QC data associated with the sample set, and the final report.
Examples of these documents are presented in Figures 5.8.7b through 5.8.7k.

Legal Chain of Custody

Legal COC involves all of the above, but actually begins in the laboratory with
container preparation. All sample containers for collection purposes are
purchased from the vender as certified clean per EPA protocols. When a kit is
prepared for delivery to the field a Shipping Batch Detail Report is filled out
stating the number and type of bottles, required preservatives, date prepared, date
sent, and person preparing kit. A copy of the Shipping Batch Detail Report is
generally kept beyond the estimated time of receipt of the kit back into the
laboratory. The Shipping Batch Detail Report is sent with the kit for sampling
guidance. The COC/Shipping BDR also represents the number of bottles sent to
the client and the person preparing the kit. The containers are sent to the field in
a portable cooler that is sealed with the COC/Shipping BDR inside by the person
involved with preparation and remains sealed until the recipient opens the kit.
The individual receiving the containers for field use, signs the COC at the time
the kit and containers are released for shipment to the laboratory. COC forms
and sample container labels identify the analyses, dates, times, and individuals
who remove samples.

The COC represents all persons who have the sample in their custody at a given
time. The client designates common carriers on the COC when the sample is
shipped back to the laboratory.
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FIGURE 5.8.7a
CHAIN OF CUSTODY PROCESS

ESC Sample Container

Dispatch
v
Sample Collection by Sample Collection
ESC Field Services by Client
v
Sample Transportation
to ESC Laboratory

v
LIMS Sample Custody
Tracking System

v
| Sample Disposition
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FIGURE 5.8.7b
INDIVIDUAL CONTAINER LOG
EXAMPLE

(Contents varies depending on client kit requirements)

EMvIRCMMENTAL
SCIENCE CORFE, L

shipping eatoh Dotall Raport

: 1 Active: ¥ |
Orderf Fregquancy Typa Dascript lon Dua DL FELL Tamplata
PR07532 As Heeded Btanding D571B507 W 1 T44552
PFroj.Desc.: EECf Eey : ATHEDI-CRYPTD
Pra jﬂﬂ'[ Hor CRYPFTO=F& slce IDn

Comments:; Please iaclude LT2 paper work with ocder

Client I Eample RoiPA20T532-01
Packing List: Apnalysis Beguired FTY¥ Container/Preservative
cryptoeporidium _1 loicarboy
Total Cntra: 1
Qutbgund Method of Shipment Eohupn Mythed of Shipment Beid By
ﬁhipping Rudit Trall Date Bhippad: Carriar: ¥ Flaces:

Cooler: Size: Color: Initiala:

Ehlp Toa

Page 1 of 1
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FIGURE 5.8.7¢c

CHAIN OF CUSTODY
GENERAL EXAMPLE

Section 5.0, Ver. 11.0
Date: April 15,2013

Page: 42 of 75

(Required Analysis is printed by ESC or Client)
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i | |
= | | i |
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TAunl Project & Tab Project £ (i) § [ 4 o Phaoe (#10) T47-5859
[hone: (615 T58-5858 ) % | ] : FAX {615) 758-5359
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FIGURE 5.8.7d

SAMPLE CONTAINER LABEL

ABC WASTEWATER PLANT

Prepared by Environmental Science Corp.
Project;_Annual Sludge - SOUR/Class “B” Fecal
Proj #._57243
Sample Location/ID: Sludge Digester

Analysis Reg’'d: Class “B” Fecal Coliform

NaThio Preservative Included

Date: Time:
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FIGURE 5.8.7e

SAMPLE CONTAINER CUSTODY SEAL

CUSTODY SEAL
Date: I'CHEM

Chemists In The Container Business™

Signature:
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FIGURE 5.8.7f

SAMPLE LOGIN LABEL

Section 5.0, Ver. 11.0
Date: April 15,2013
Page: 45 of 75

EMERMFG L99999-01
Emerald Manufacturing Corp.

Outfall Manhole-quarterly

Coll. Date/Time: 07/22/98 1400 TN

Sample #1 1L=Amb-NoPres

SV625 999999

“BARCODE
HERE”

L99999-01




ESC Lab Sciences Section 5.0, Ver. 11.0

Quality Assurance Manual Date: April 15,2013

Technical Requirements Page: 46 of 75
FIGURE 5.8.7¢

EXAMPLE LAB PREPARATION SHEET

B

ENVIRONMENTAL

SCIENCE CORP: y aboratory Sample Prep Sheet

Date Created: 47132007 Mercury by CVAA Workgroup: WG295556
Analyst: 196

Method: Hg

Matrix: Solid

Samples
Aceount Sample Name Methed Weight(g) Volume{mL) Sample Deseription
[ ] L285458-01 471 A 058 30 Brown shudge
— T.288518-01 74714 158 30 Brown clay
[— 3] L288519-01 TATLA 0.60 30 Brown clay
(- L285865-10 471A 058 30 dack-brown clay
I L2388920-03 74714 0.35 30 Purple paint
I—— = L288936-01 74T1A 0.63 30 Brown clay
T L2388936 (2 T4TLA 0.63 30 Brown clay
L] LI88936 03 TATIA 0.37 30 Brown elay
(T 1.2R8936-04 471A .63 30 Brown clay
| L288936 05 TTLA 0.62 30 Brown elay
] L.28R%68-01 74714 (159 30 Black shidpe
L ] L.288996-05 74714 0.58 30 Brown sediment, rocks
(O —) L288997-20 74714 0.57 30 Bluck sediment. tocks
( L.288997-21 74714 0.57 30 Dark-brown sediment, rocks
[ ] L289003-01 T471A 0:59 30 Brownsludge
[ ] L289030 01 T471A 0.61 30 Girey clay
[ ] L289030-03 T4T1A (159 30 Grey clay
[ ] L289076 01 TATLA 0.60 30 Brown sand, rocks
o~ L2R9076-02 T4TLA 0,60 30 sand, rocks
] 128909501 T4TLA 0.58 30 Multicolored, rocks
QC Samples

Blank BLKW(i295556 TAT1A 0.60 30 Brown sand

LCS LCSW(G295536 TAT1A 010 30 Brown soil

Dpup L289076 UBIDUP 74714 060 30 Brown sand, rocks
MS L2R9076-02MS T471A (1 &0 30 Brown sand, rocks
MSD 12890 76-02MSD TAT LA (.66 30 Brown sand, rocks

AN3Z007 11:05:50 PM lofl
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FIGURE 5.8.7h

EXAMPLE LAB ASSIGNMENT/WORKSHEETS

ENVIRONMENTAL
SCIENCECORP. T ahoratory Bench Sheet
Date Created: 4/2/2007 TOTAL PHENOL BY 4AAP Workgroup: WG293700
Analyst: 156 Calibration Date: 03/15/07
Methed: 4AAP Instrument: Lachat3 Calib. Corr.. 0.999590
Matrix: Water Units: mg/L.
Prep Date: 4/2/2007 PrepStart: 11:20 PM
PrepEnd: 1:00 PM

Reagents
Reagent Name Standard Number Expiration Date
4 AAP 7D02049 04/03/07
PHENOL BUFFER TC28009 04/04/07

Samples
Satnple Name Workgroup Results Dilution Report Value Qualifiers
L285470-02 W(G293700 G076 1 00764
L286297-02 W(G293700 -0.0208 1 <0.04
L286321-02 WG283700 -0.0079 1 <0.04
L286335-02 WG293700 0.0274 1 <0.04
L286401-02 WG283700 0.0076 1 <0.04
L286618-02 WG283700 G.0125 1 <0.04
L286703-01 WG293700 G042 1 0.042%=
L286703-02 WG293700 0.006 1 <0.04
L286788-01 W(G293700 00066 1 <0. 04
L284788-02 WG283700 (.0087 1 <0.04
L286788-03 WG253700 G.0128 1 <0.04
L286807-01 WG283700 G162 1 0.162%*
L2B6807-02 WG293700 1.16 1 1.16%*
L286807-03 WG293700 0.06% 1 0.069%
L286807-04 WG293700 0.14% 1 0.149*=

4/2/2007 5:56:34 PM lofé
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FIGURE 5.8.7i
EXAMPLE SAMPLE CONFIRMATION REPORT

Envlroamantal Sciense Cazp.
Lagin Confirmaticn Raport
g 17 2007, 06:17
Logls Mumber: L3547 Teaplate Mumbe:: WA
Account: EMERRLD Ewmarald Manufacturing

Repert To: Tom White Cllant Project §: APPL TER=151

12085 Labamnen Raad Pecject Dascriptlon: Paymant Tarss: Mot 30

Pod: 1234 Fagulatory State: TH
Haust Jullat, TH, 37122 Pod Reguizad: W Fax Rapoer: H
Talephone §: E15=-T58-5858 Labk Fraject #: EMERALD=123 Guoted:
Fax #: =758=5859 Cllant Daalign: DEFAULT Fapart Daalgm:

Emall: twihltelanvaci.con;tosshltefeoncast.set
Project/RAccount CoRmanta:

Lab Zampla 4 Teat Sampla ID Daas. Callest Date & Tiee Callested By sita Rezaiva Data (18 Est.Duslata|l] Mathad Usit FElea
L3547=04 HW=1 Dl=Mow=04, 12:00 Tom Weite THSE3AETED D2 =HOV=04 an O f=HOV=04
oW LT Appandls I Liat 4 Z50.00
oW L= Ellver HEZ5010 250ml HDPE=HMOE LEFAULT & 0. 00
ke L=} Barium 4E25010 250m) HDPE=HNOS DEFRULT & 0.00
oW < Barylllum HE25010 250ml HDPE=HMOE DEFAULT & 0. 00
o c Cadmlim 4525010 250nl HDPE=HNOS LEFAULT L 0.00
oW [ Cebalt 4EZ5010 250ml HDPE=HMOS DEFRULT & 0. 00
oW c Chiamiul 4E25010 250ml HDPE=HMOE DEFAULT L 0.00
oW [ Coppar E25010 250ml HDPE=HMOE DEFAULT & 0. 00
o L= Harsuey 4E25010 250ml HDPE=HNOS DEFAULT & 0.00
oW [ Hlekal E25010 250ml HDPE=HMOE DEFAULT & 0. 00
o L= Laad 4E25010 250ml HDPE=HNOS DEFAULT & 0.00
oW [ Salaniunm HE25010 250ml HDPE=HMOE DEFAULT & 0. 00
o [ RS/ DBET 4525011 A0l Awi = HCL LEFAULT L 0.00
oW [ Thallium by ICHME EZ5010 250ml HDFE=HMOS DEFRULT & 0. 00
o £ WBISOAPL App I Wolablles 4625011 & Oml Rl = HCL DEFRULT & 0. 00
oW o IHICKE lne HEZ5010 250ml HDPE=HMOE DEFAULT & 0. 00
L3547=02 =3 O1l=Mew=04, 1Z2:00 Tom White THEE3EETED D2 =HOV=04 ah O f=HOV=04
STOURdWATAD PIojest
oW F ARl Appandlx T Liat & ZH0.00
oW c Ellver DEFRULT 1 Bottles & 0. 00
oW < Bariua DEFAULT 1 Betelaes 4 0.00
o & Barylllus DEFRULT 1 Bottles & 0. 00
oW L= Cadmlum LEFAULT 1 Bottles & 0. 00
o L= Cobalt DEFAULT 1 Bottles -] 0.00
o < Chramium DEFAULT 1 Bottles & 0.00
o & Coppar DEFAULT 1 Bottles 4 0.00
o Lol ) HEICUEy LEFAULT 1 Botrles L 0.00
o < RIICKE Mlekal DEFRULT 1 Bottles & 0. 00
oW & FRICE Laad DEFAULT 1 Betelaes L 0.00
o & SRICH Salanium DEFRULT 1 Bottles & 0. 00
oW & SVEdll EDS/DBCT LEFAULT 2 Bottles & 0. 00
Ee & TLG Thalllil by ICIMS DEFAULT 1 Bottles 4 0.00
o o WBIZSOAPL App I Wolatlles LEFAULT 2 Botrles L 0.00
oW & WICKE lne DEFAULT 1 Bettles & 0. 00
L3547=03 MW=3 Ol=Mow=04, 1Z:00 Tom White TMSE385752 DI =HO V=04 (1.3 OF=HOV=04

Page L of I

Entapsd ZA=JUM=02 By SEEDPAK

(1) Dus Date llated i3 an estlmate based an aversge worklesds. Please communicate regulred dee dates to your THE.
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5.9 QUALITY CONTROL
5.9.1 Quality Control Procedures
ESC has established quality control procedures for monitoring the validity of
stated analytical methods. The resulting data are recorded in such a way that
trends are detectable.

5.9.2  Quality Control Activities

Monitoring of quality may include the following:

J regular use of certified reference materials and/or internal quality control
using secondary reference materials;

o participation in interlaboratory comparison or proficiency testing
programs;

o replicate analyses

o re-testing or re-calibration

o logic check or correlation of results from related analyses

o The identification and analysis of developing data trends by the use of

control charts.

5.9.2.1 Quality control data are analyzed using statistical techniques and, where they are
found to be outside pre-defined criteria, planned action is taken to correct the
problem and to prevent incorrect results from being reported.
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5.9.2.2 Laboratory Checks
See Section 3 for a description of QC samples and related definitions.

I Table 5.9.2.2 BASIC LABORATORY QC CHECKS I

Prep
QC Check Sample Source Required

Method/reagent blanks - One blank is carried through each step of the analytical
procedure for each batch of samples. Blanks are prepared for each preparation
method and matrix (i.e., solids assay, dissolved metals, TCLP extraction, etc.). Lab DI
Blanks are used to confirm the absence of contaminants within the preparation
and/or analytical system prior to and during the analysis of field samples.
Initial Calibration Verification (ICV) — An independently prepared standard used | Primary or
to verify the accuracy of the initial calibration (for ongoing calibration) Secondary
Laboratory Control Sample (LCS) — A known clean matrix is spiked with
known amounts of the analyte(s) of interest used to verify the efficiency of the
analytical system without interference from the field sample matrix. The LCS Secondary
provides the best estimate of analytical system performance and may also be used
to verify the validity of the on-going calibration.

Continuing Reference Standard Checks — Metals and Organics; *Also called
SSCV (Secondary Source Calibration Verification) — An independently prepared Secondary
standard used to verify the accuracy of the existing calibration.

Continuing Calibration Verification (CCV) - A standard, usually near the mid-
point of the calibration curve, made from the primary or same standard stock used
for the calibration curve. The CCV is used to represent the ongoing calibration
stability of the instrument and must perform within method stated criteria.
Sample Matrix Spikes and Spike Duplicates (MS/MSD) —Prepared field samples
spiked with known quantities of target analyte and carried through the entire
preparation and analytical process concurrently with unspiked field samples to
assess the effect of the sample matrix on the target analytes present and to provide
an estimate of analytical precision. For analyses where field sample type does not
allow for MS/MSD preparation (i.e. lead wipes, air samples on charcoal tubes, etc.)
an LCS/LCSD pair may be substituted.

Post Digestion Spike — (used in metals analysis) A standard prepared from a
previously analyzed spiked sample digestate that yielded reduced recovery for the Primary
target analyte due to a suspected matrix interferent.

Sample Duplicates — Second aliquots of field samples carried through the entire
preparation and analytical process that used as an indication of sample precision or
consistency in the field sample matrix.

Surrogate Standards — Analytes not expected to occur naturally in field samples
that are spiked by preparation/analytical personnel to assess sample preparation and NA
analytical efficiency in each individual field sample.

Internal Standards— Analytes not expected to occur naturally in field samples that
are spiked to provide a consistent basis for comparison with target analyte
concentrations. ISTDs are used in internal calibration models.

Primary

Primary or
Secondary

Client
Sample

* Preparation requirements can vary depending on method. Requirements are listed in each individual determinative
SOP.
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5.9.2.3 Batch QC Ceriteria

5.9.2.3.1 Environmental Samples

Sample Batch - Defined as a set of 20 or fewer samples of a similar matrix
prepared and/or analyzed concurrently. The maximum number of samples
possible per batch is dependent on the determinative method allowance.

Required Instrument QC per batch:

Calibration Blank (CB or CCB)

Initial Calibration Verification (ICV)

(1) Continuing Calibration Verification (CCV) every 10-20 samples
where and as required.

(1) CCV at end of run where required.

(1) Post-Digestion Spike — Metals analysis

(1) Serial Dilution — Metals analysis

NOTE: The CCV is typically a mid-point concentration. In addition to the

mid-point, where required, the CCV is run at a concentration that
varies from the mid-point by +/-25% during each analytical run.
The varied CCV must meet the same acceptance criteria as the
mid-point.

Required Method QC per batch (Must include internal standards and
surrogates, where required by the method):

(1)Method/prep Blank

(1) Laboratory Control Sample Duplicate Pair, LCS/LCSD must
be analyzed for analytes where spiking procedures are not
practical, such as total suspended solids, total dissolved solids,
total volatile solids, total solids, pH, color, odor, oil& grease,
temperature, dissolved oxygen or turbidity

Matrix Spike/Spike Duplicate (MS/MSD) Pair, MS/MSD must
be analyzed except for analytes where spiking procedures are
not practical, such as total suspended solids, total dissolved
solids, total volatile solids, total solids, pH, color, odor, oil&
grease, temperature, dissolved oxygen or turbidity

(1) Sample Duplicate (where sufficient field sample is available
and where required by determinative method)
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5.9.2.3.2 Industrial Hygiene Analyses, Including Environmental Lead

Sample Batch - Defined as a set of 20 or fewer samples of a
similar matrix prepared and/or analyzed concurrently.

Required Instrument QC per batch:

Calibration Blank (CB or CCB)
Initial Calibration Verification (ICV)
(1) Continuing Calibration Verification (CCV) every

10 samples

(1) CCV at end of run.
(1) Post-Digestion Spike — Metals analysis

NOTE: The CCV is typically a mid-point concentration. In

addition to the mid-point, the CCV is run at a
concentration that varies from the mid-point by +/-
25% during each analytical run. The varied CCV must
meet the same acceptance criteria as the mid-point.

Required Method QC per batch:

(1) method/prep blank

(1)Laboratory Control Sample/Laboratory Control
Sample Duplicate Pair, LCS/LCSD

Matrix Spike/Spike Duplicate (MS/MSD) pair, where
matrix permits

(1) Sample Duplicate (where sufficient sample is
available)

5.9.2.3.3 Batch QC Protocols

If more stringent QC protocols are required than those outlined above for
any method or project, then the more stringent method protocols are

followed.
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5.9.2.4 Inter-Laboratory Quality Control

Reference samples are ordered from Environmental Resource
Associates or similar provider. Samples are purchased to evaluate
the following method types: Air, Water Supply, Water Pollution,
and Solid Waste.

Blind QC check samples are purchased at least semi-annually from
Environmental Resource Associates or similar provider as an
external source for performance evaluation samples. These samples
are supplied to ESC without the true concentration values. For
specific state water pollution programs, two levels are analyzed.
The laboratory may perform additional studies as required by
contract, regulatory agency or accreditation. ESC reviews the
results as an overall check on internal QC procedures. If blind QC
check sample results are unacceptable and such information impacts
certification the laboratory immediately initiates corrective action
and orders another check sample to ensure ongoing proficiency of
that analyte.

Blind field duplicates are collected at least annually to evaluate field
collection and laboratory precision. Client field duplicates are
collected based on project requirements. The field duplicates are
logged in as regular samples and laboratory personnel are unaware
of sample origin.

Split samples are periodically sent to outside laboratories to confirm
analytical results.

5.9.2.5 Procedures for Assessing Data Precision, Accuracy and Completeness

The following procedures apply to all analytes measured, unless more
stringent QC has been specified. All field measurements must meet the
same QC criteria as those run in the lab.

5.9.2.6 Use and Preparation of QC Samples

Certified standards, generated from reference materials, are used to check
calibration throughout the analytical run. The standards are obtained from
suppliers who are NIST recognized and ISO compliant. A Certificate of
Analysis or other documentation verifying purity accompanies the
standards.

Sample matrix spikes are prepared using actual samples prior to digestion,
extraction, etc. Separate matrix spike limits are calculated for each type of
sample (i.e., water, solid, TCLP extract, personnel filter, etc.). Sample
duplicate analyses are also initiated prior to digestion, extraction, etc.
Duplicate spikes and duplicate laboratory control samples are used to
generate precision data.
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Table 5.9.2 lists methods used to generate precision and accuracy targets.

TABLE 5.9.2.6 METHODS USED TO GENERATE PRECISION

AND ACCURACY TARGETS
Method Purpose Method References
Reference Standards
All analyses
(Laboratory Control Sample - LCS) Accuracy Y
Reference Standards Precision and All analyses
(Dup. Laboratory Control Sample — LCSD) Accuracy
All quantitative Wet
Matrix Spikes Accuracy Chemistry analyses. All

Metals and Organics.

All quantitative Wet
Chemistry analyses. All
Metals and Organics.

Precision and

Duplicate Matrix Spikes Accuracy

Sample Duplicates Precision All analyses

5.9.2.7 QC Charts

When an analyst completes a reference standard check, a duplicate, or a
matrix spike, the result is calculated and compared to the appropriate QC
chart and evaluated against the established limits. A rough x-bar or
duplicate QC graph, with mean, warning and control limits, is available. If
the results are out of control limits, the analyst notes this problem for
appropriate corrective action. Corrective action is taken, based on an
established list of identified corrective action procedures.

Outliers

Control limits, where required, are calculated at least annually according to
NELAC standards as identified in SOP 030207, QC Charting. The data are
evaluated using + 4 times the standard deviation or 4o criteria for outliers.
Data that falls outside of + 4 times the standard deviation are eliminated
from the calculation. Data points are not eliminated otherwise, unless an
obvious system failure has occurred and the error can be documented and
identified.

Control Data Entry
For non-data transfer results, the data entry specialist gathers data directly

from the benchsheet and enters it into the computer LIMS or Excel,
depending on the origin of the data. For instrumentation with data transfer,
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the data is obtained directly from LIMS. The data is then brought into a
spreadsheet and the charts can be plotted and evaluated by the computer
software.

5.9.2.8 Accuracy

Laboratory Control Standards (LCS)

o Laboratory Control Standards are run with every analytical batch.

o X-bar control charts are generated using a minimum of the last 20
data points, based upon percent recovery.

o Warning limits are set at the 95% confidence interval and are
plus/minus two standard deviations from the arithmetic mean.

o Control limits are set at the 99% confidence interval and are
plus/minus three standard deviations.

o LCS limits are calculated at least annually where necessary. See the

individual laboratory appendices for the list of established limits.
Method stated limits override in-house calculated limits.

Percent Recovery:

Percent Recovery = Obselrlved Concentrat ion % 100

Standard Deviation for Percent Recovery:

I L
1 %
En= S‘ BP.—F -
IG I.‘"'f: - :L .lf'l‘lE * :I
\ -
Where: Sp = Standard deviation for percent recovery

P, ;. = Individual percent recovery results
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Matrix Spiked Samples

Spiked samples are typically ten percent of all samples, where matrix and
sampling permits. Spiked samples are entered onto similar QC charts with
the percent recovery. The target spike concentration routinely used is one
to five times the initial concentration of the unspiked sample. This basis for
the spike target provides analyte concentrations that do not exceed the range
of the analysis and are not too small to be significantly affected by normal
data variability. One exception for higher ratios is if an MS is spiked at
one to five times the client sample concentration based on historical data
but the client sample concentration turns out to be much lower or non-
detect, the MS/MSD recovery results would still be usable.

J Matrix spiked samples are run with every analytical batch of
samples.

o X-bar control charts are generated using a minimum of the last 20
data points, based upon percent recovery.

o Warning limits are set at the 95% confidence interval and are
plus/minus two standard deviations from the arithmetic mean.

o Control limits are set at the 99% confidence interval and are
plus/minus three standard deviations.

o MS limits are calculated at least annually or sooner where

necessary. See the individual laboratory appendices for the list of
established limits.
o Method stated limits supercede in-house calculated limits.

MS/MSD Percent Recovery:

Spiked sample value - initial sample value
Concentration of spike

% Spike Recovery = X 100

Standard Deviation for Percent Recovery:

Calculate using the same formula provided in the previous LCS section.

5.9.2.9 Precision

Precision is assessed through the use of duplicate client and/or QC samples,
which constitute approximately 10% of all samples run. The relative
percent difference (RPD) is calculated as follows:

|Duplicate 1- Duplicate 2|
RPD= - - X 100
[(Dupllcate 1+ Duplicate 2)}

2
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. Duplicates are analyzed with every analytical batch.
. X-bar control charts are generated using a minimum of the last 20
data points, based upon percent recovery.
= Warning limits (WL) are set at the 95% confidence interval using

WL =Mean Value + ( 2.456 ¢ SD)

. Control limits are set at the 99% confidence interval and are plus
three standard deviations.

CL =Mean Value +(3.268 ¢ SD)

o Limits are calculated at least annually or sooner where necessary.
See the individual laboratory Appendices for the list of established
limits.

. For Laboratory Control Samples and Matrix Spikes - Calculate RPD
using the actual analytical result.

. For Sample Duplicates — Calculate RPD using the actual analytical
result.

. Calculate the standard deviation, separately for LCS, MS and
Sample Duplicates by matrix, where appropriate.

. Method stated limits override in-house calculated limits.

5.9.23.10 5.9.2.10 Marginal Exceedance Limits

Due to the large number of compounds analyzed using some analytical
methods, it is statistically likely that accuracy and precision failures
occur. Failures that occur on a random basis are deemed as marginal
exceedances and must meet the criteria below. Not all regulatory
programs allow for the use of marginal exceedance limits. In addition,
not all analytical methods meet the requirements for the use of ME
limits. Refer to the specific determinative SOP for more guidance
regarding use and limitations.



ESC Lab Sciences

Section 5.0, Ver. 11.0

Quality Assurance Manual Date: April 15,2013

Technical Requirements

Page: 58 of 75

Marginal exceedances must be random events. If failures can
demonstrate a pattern or occur with regularity in the same target analyte ,
the failure is not random and is not considered to be marginally exceeding
the method requirements.

In addition, ME limits are utilized for methods with large numbers of
target analytes being analyzed concurrently, as in the 8270/625
determinative method.

For example, the normal compound list for 8270/625 typically contains
90+ analytes; therefore, per the criteria listed below, only 5 analytes can
be considered as marginally exceeding the acceptance criteria. If more
than 5 failures occur or if the failures demonstrate a pattern that is
causing the outliers, the entire sample batch with associated QC must
be re-extracted and re-analyzed.

Upper and lower marginal exceedance (ME) limits are established by +/-
four times the standard deviation of historical accuracy data and the
number of marginal exceedances allowed is based on the number of
analytes spiked in the LCS.

Number of Allowable Marginal
Target Analytes Exceedance Outliers
90+ 5 analytes allowed in the ME limit
71-90 4 analytes allowed in the ME limit
51-70 3 analytes allowed in the ME limit
31-50 2 analytes allowed in the ME limit
11-30 1 analytes allowed in the ME limit
<10 0 analytes allowed in the ME limit
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FIGURE5.9.210 PRECISION AND ACCURACY CHARTS
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5.10 FINAL REPORTS/CERTIFICATES

5.10.1

5.10.2

General

The results of each analysis carried out by the laboratory are reported accurately,
clearly, unambiguously, objectively, and in accordance with any specific
instructions in the regulatory documents or standard operating procedures. The
results are normally reported as a final client report and include all the
information requested by the client and necessary for the interpretation of the
analytical method results and all information required by the method of analysis.

Test Reports

In the case of a written agreement with the client, the results may be reported in a
non-standard way and may not require the formalized information, but all
associated analytical data is readily available and kept permanently on file for a
minimum of 10 years. Specific programs or projects may require a longer data
archive period.

Laboratory reports issued to the client for regulatory work, includes, at a
minimum, the following information:

Title — “Report of Analysis”

Laboratory name, address and phone number

Client name, address, and contact

Client name and/or site name

Client or field identification number

Collection personnel

Analyte Name

Method number for each sample analyses

Analytical result for each analysis with applicable Data Qualifier as
outlined in Table 5.14

Dilution factor (where applicable)

Method Detection Limit (when requested)

Practical Quantitation Limit — designated on final report as RDL

Date of sample preparation (when requested)

Time of sample preparation if the holding time is <48 hours (when requested)
Date of sample analysis

Temperature at which pH measurements are made

Date and time of sample collection from the Chain of Custody form
Units of measurement

Wet/Dry weight ID — Dry weight includes total solids value
Identification of all laboratories providing analytical results in the report,
including the appropriate laboratory certification numbers from all
certifying agencies. The “S” qualifier is used when analyses have been
subcontracted.
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o Individual report statements: “The reported analytical results relate only

to the sample submitted.” and “This report shall not be reproduced,
except in full, without written approval from ESC”.

Approval Signature

Sequential page numbering with total pages identified.

Date/Time Printed

Revision date — if any

Laboratory certification numbers as assigned by each certifying agency.
In conjunction with Ohio VAP projects, a signed affidavit is also
required.

An example of a final client report is presented in below.
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Figure 5.10.2 12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Report Summary

Friday April 26,

2013

Report Number:

Samples Received: 04/17/13

Description: _ Sanitary Landfill

The analytical results in this report are based upon information supplied

by you, the client, and are for your exclusive use.

If you have any
questions regarding this data package,

please do not hesitate to call.

Entire Report Reviewed By: %’M %//1

Tom Mellette ’

ESC Representative
Laboratory Certification Numbers

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,

NC - ENV375/DW21704/BI0O041, ND - R-140. NJ - TN002, NJ NELAP - TNO0O2,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,

MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,

TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.

Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.

Page 1 of 16
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REPORT OF ANALYSIS

Section 5.0,
Date: April 15,

Ver 11.0
2013

Page 63 of 74

April 26,

ESC Sample #

12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859

Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

2013

-

Date Received i 2013

Description Sanitary Landfill - Leachate

Sample ID LEACHATE

Collection Date 100

Parameter Result Det. Limit Units Method Date Dil.
Chloride 530 10. mg/1 9056 04/18/13 10
Sulfate 120 50 mg/1 9056 04/18/13 10
Alkalinity 850 200 mg/1 2320 B-2011 04/19/13 10
BOD 18.0 5.00 mg/1 5210 B-2011 04/22/13 1
COD 210 10. mg/1 410.4 04/20/13 1
Ammonia Nitrogen 12. 0.10 mg/1 350.1 04/24/13 1
pH 8.3 su 9040C 04/19/13 1
Dissolved Solids 1900 10. mg/1 2540 C-2011 04/19/13 1
Suspended Solids 21. 1.0 mg/1 2540 D-2011 04/19/13 1
Calcium 69. 0.50 mg/1 6010B 04/25/13 1
Iron 1.7 0.10 mg/1 6010B 04/25/13 1
Potassium, Dissolved 110 0.50 mg/1 6010B 04/23/13 1
Sodium, Dissolved 420 0.50 mg/1 6010B 04/23/13 1

Volatile Organics
Acetone BDL 0.050 mg/1l 8260B 04/18/13 1
Benzene BDL 0.0010 mg/1 8260B 04/18/13 1
Bromodichloromethane BDL 0.0010 mg/1l 8260B 04/18/13 1
Bromoform BDL 0.0010 mg/1 8260B 04/18/13 1
Bromomethane BDL 0.0050 mg/1 8260B 04/18/13 1
Carbon disulfide BDL 0.0010 mg/1 8260B 04/18/13 1
Carbon tetrachloride BDL 0.0010 mg/1 8260B 04/18/13 1
Chlorobenzene BDL 0.0010 mg/1l 8260B 04/18/13 1
Chlorodibromomethane BDL 0.0010 mg/1 8260B 04/18/13 1
Chloroethane BDL 0.0050 mg/1l 8260B 04/18/13 1
2-Chloroethyl vinyl ether BDL 0.050 mg/1 8260B 04/18/13 1
Chloroform BDL 0.0050 mg/1l 8260B 04/18/13 1
Chloromethane BDL 0.0025 mg/1 8260B 04/18/13 1
1,1-Dichloroethane BDL 0.0010 mg/1l 8260B 04/18/13 1
1,2-Dibromoethane BDL 0.0010 mg/1 8260B 04/18/13 1
1,2-Dichloroethane BDL 0.0010 mg/1 8260B 04/18/13 1
1,3-Dichloropropane BDL 0.0010 mg/1l 8260B 04/18/13 1
1,1-Dichloroethene BDL 0.0010 mg/1l 8260B 04/18/13 1
cis-1,2-Dichloroethene BDL 0.0010 mg/1 8260B 04/18/13 1
Dichlorodifluoromethane BDL 0.0050 mg/1 8260B 04/18/13 1
trans-1,2-Dichloroethene BDL 0.0010 mg/1 8260B 04/18/13 1

BDL - Below Detection Limit

Det. Limit -
L630883-01 (PH)

- 8.3@18.5c

Practical Quantitation Limit (PQL)

Page 2 of 16
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: 12065 Lebanon Rd.
Figure 5.10.2 Mt. Juliet, TN 37122
Example Final Client Report (615) 758-5858
1-800-767-5859
‘ Fax (615) 758-5859
LoAE

S.CHEN-CES Tax I.D. 62-0814289

YOQUR LAB OF CHOQICE

Est. 1970

REPORT OF ANALYSIS
April 26, 2013

ESC Sample # : ]-01
Date Received : i 2013
Description : “Sanitary Landfill - Leachate
Sample ID : LEACHATE

: 200

Collection Date

Parameter Result Det. Limit Units Method Date Dil
1,2-Dichloropropane BDL 0.0010 mg/1 8260B 04/18/13 1
cis-1,3-Dichloropropene BDL 0.0010 mg/1l 8260B 04/18/13 1
trans-1,3-Dichloropropene BDL 0.0010 mg/1 8260B 04/18/13 1
Ethylbenzene BDL 0.0010 mg/1l 8260B 04/18/13 1
2-Hexanone BDL 0.010 mg/1 8260B 04/18/13 1
2-Butanone (MEK) BDL 0.010 mg/1 8260B 04/18/13 1
Methylene Chloride BDL 0.0050 mg/1 8260B 04/18/13 1
Methyl tert-butyl ether BDL 0.0050 mg/1 8260B 04/18/13 1
4-Methyl-2-pentanone (MIBK) BDL 0.010 mg/1 8260B 04/18/13 1
Styrene BDL 0.0010 mg/1 8260B 04/18/13 1
1,1,2,2-Tetrachloroethane BDL 0.0010 mg/1 8260B 04/18/13 1
Tetrachloroethene BDL 0.0010 mg/1 8260B 04/18/13 1
Toluene BDL 0.0050 mg/1l 8260B 04/18/13 1
1,1,1-Trichloroethane BDL 0.0010 mg/1 8260B 04/18/13 1
1,1,2-Trichloroethane BDL 0.0010 mg/1 8260B 04/18/13 1
Trichloroethene BDL 0.0010 mg/1 8260B 04/18/13 1
Vinyl acetate BDL 0.010 mg/1l 8260B 04/18/13 1
Vinyl chloride BDL 0.0010 mg/1 8260B 04/18/13 1
Xylenes, Total BDL 0.0030 mg/1 8260B 04/18/13 1

Surrogate Recovery
Toluene-ds8 96.3 % Rec. 8260B 04/18/13 1
Dibromofluoromethane 96.1 % Rec. 8260B 04/18/13 1
4-Bromofluorobenzene 96.8 % Rec. 8260B 04/18/13 1

BDL - Below Detection Limit

Det. Limit - Practical Quantitation Limit (PQL)

Note:

The reported analytical results relate only to the sample submitted.

This report shall not be reproduced, except in full, without the written approval from ESC.

éeported: 04/26/13 09:25 Printed: 04/26/13 09:26
L630883-01 (PH) - 8.3@18.5c

Page 3 of 16
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The following qualifier codes are used when reporting data values that either meet the specified
description outlined below or do not meet the quality control criteria of the laboratory:

(This table provided for example and is subject to revision without notice. For a list current qualifiers, contact the laboratory)

Table
5.10.2 ESC Qualifiers and Descriptions (Updated 7/15/09)
QUAL DESCRIPTION
A ALC(EPA)-Aldol Condensation: Labels a suspected Aldol Condensation product for TICs.
B (EPA) - The indicated compound was found in the associated method blank as well as the laboratory sample.
B1 (ESC) - The blank depletion was greater than the recommended maximum depletion of 0.2mg/L.
B2 (ESC) - The detection limit has been elevated due to blank contamination.
B3 (ESC) - The indicated compound was found in the associated method blank, but all reported samples were non-
detect.
B4 (ESC) - The indicated compound was found in the associated instrument blank, but all reported samples were non-
detect.
B5 (ESC) - The indicated compound was found in the associated instrument blank as well as the laboratory sample.

C CBC(EPA)-Cannot be calculated: The analytical result cannot be calculated because the internal standard was not
found.

D Less than lower calibration limit. Actual value is known to be less than the lower calibration range due to dilution.

E GTL (EPA) - Greater than upper calibration limit: Actual value is known to be greater than the upper calibration
range.

F SRN (EPA) - Diluted: The original sample was diluted due to high amounts of one or more target analytes. All
associated method analytes will be subject to an elevated detection limit relative to the dilution factor.
SRS(EPA)-Secondary Dilution: The indicated analysis results were generated from a secondary dilution of the same
sample. The sample had to undergo serial dilution.

H RIN(EPA)-Re-Analyzed: The indicated analytical results were generated from a reinjection of the same sample
extract or aliquot.

1 (ESC) Not analyzed due to interference. (Sample reacted with method reagent or could not be analyzed due to
interferences that could not be corrected)

J (EPA) - Estimated value below the lowest calibration point. Confidence correlates with concentration.

J+ The associated batch QC was outside the upper control limits; associated data has a potential positive bias

J- The associated batch QC was outside the lower control limits; associated data has a potential negative bias

J1 Surrogate recovery limits have been exceeded; values are outside upper control limits

J2 Surrogate recovery limits have been exceeded; values are outside lower control limits

I3 The associated batch QC was outside the established quality control range for precision.

J4 The associated batch QC was outside the established quality control range for accuracy.

J5 The sample matrix interfered with the ability to make any accurate determination; spike value is high

J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low

J7 Surrogate recovery limits cannot be evaluated; surrogates were diluted out

78 The internal standard associated with this data responded abnormally low. The data is likely to show a high bias
concerning the result.

39 The internal standard associated with this data responded abnormally high. The data is likely to show a low bias
concerning the result.

K REX(EPA)- Re-prepared: The indicated analytical results were generated from a re-extraction or preparation of the
sample.

L (ESC)Sample Pretreatment: The sample reaction impaired the ability to analyze the sample using normal analytical
determination. Treatment outside of method protocol was required to determine the analytical result.

(ESC) The associated batch LCS exceeded the upper control limit, which indicates a high bias; The sample analyte
L1 " " .
was "not detected" and is therefore unaffected.
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Table
5.10.2 ESC Qualifiers and Descriptions (Updated 7/15/09)
QUAL DESCRIPTION
L2 (ESC) The associated surrogate compound falls below 10%. The data should be used with caution. A re-extraction
was not possible due to limited sample volume.
L3 (ESC) Sample reanalysis could not be performed due to lack of additional volume.
M AVE(EPA)-Average Value: Used to report a range of values; e.g., relative response factors
N PRE (EPA) - Presumptive evidence of material.
N8 PRE (EPA) - Presumptive evidence. The component has been tentatively identified based on mass spectral data.
NO PRE (EPA) - Presumptive evidence. There is indication that the analyte is present, but QC requirements for
confirmation were not met
o (ESC) Sample diluted due to matrix interferences that impaired the ability to make an accurate analytical
determination. The detection limit is elevated in order to reflect the necessary dilution.
o1 (ESC) The analyte failed both the method required serial dilution test and subsequent post-spike criteria. These
failures indicate matrix interference.
P NRP(EPA)-Non-Reproducible: Results of two or more injections are not comparable
P1 RPD value not applicable for sample concentrations less than 5 times the reporting limit.
Q (ESC) Sample held beyond the accepted holding time.
R REJ(EPA)-Rejected: Results have been rejected by the lab and should not be used
S Subcontracted (ESC) - This analysis was performed by a subcontractor chosen to meet the project requirements.
T (ESC) - Additional method/sample information: Sample collected using improper field protocol
Tl (ESC) - Additional method/sample information: Sample(s) received at greater than 4 degrees C.
T2 (ESC) - Additional method/sample information: The laboratory analysis was from an unpreserved or improperly
preserved sample.
T3 (ESC) - Additional method/sample information: TOX analysis. Greater than 10% Breakthrough
T4 (ESC) - Additional method/sample information: QNS - Quantity Not Sufficient
T5 (ESC) - Additional method/sample information: QNS - Quantity not sufficient for reanalysis or replication as
required by method.
T6 (ESC) - Additional method/sample information: Method used is an alternative to current approved methodology
T7 (ESC) - Additional method/sample information: Method 1664 (Total Oil & Grease), performed without silica gel
T8 (ESC) - Additional method/sample information: Sample(s) received past/too close to holding time expiration.
T9 (ESC) - Additional method/sample information: The sample result represents blank correction
U BDL (EPA) - Below Detectable Limits: Indicates that the compound was analyzed but not detected.
A\ (ESC) - Additional QC Info: The sample concentration is too high to evaluate accurate spike recoveries.
Vi (ESC) - Additional QC Info: Estimated concentration: due to inability to achieve ending QC standard as a result of
sample matrix interference.
V2 (ESC) - Additional QC Info: The Total Cyanide value was below the reporting limit. Amenable Cyanide is assumed
not to be present.
V3 (ESC) - Additional QC Info: The internal standard exhibited poor recovery due to sample matrix interference. The
analytical results will be biased high. BDL results will be unaffected.
V4 (ESC) - Additional QC Info: Cont. Calibration Verification exhibited a response outside of the QC criteria, but
within a 5% window. The associated analytical results are biased high. Non-detect results are unaffected.
V5 (ESC) - Additional QC Info: The Laboratory Control Sample exhibited a response outside of the QC criteria, but
within a 5% window. The associated analytical results are biased high. Non-detect results are unaffected.
V6 (ESC) - Additional QC Info: The ICV responded above the recovery range for one of the following: Al, Ca, K, Fe,
Na, Zn. The associated analytical results are biased high.
V7 (ESC) - Additional QC Info: This compound is not a 524.2 compound and was therefore evaluated using 8260B QC
Criteria.
V8 (ESC) - Additional QC Info: The Interference Check Standard responded above the acceptable recovery range. The

associated analytical result may be biased high for this element.
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Table
5.10.2 ESC Qualifiers and Descriptions (Updated 7/15/09)
QUAL DESCRIPTION
V9 (ESC) - Additional QC Info: Please refer to the Case Narrative provided with the report.

A\ (ESC)-The laboratory analysis was from a sample collected in an improper container
W1 (ESC) - The laboratory analysis was from a sample collected in containers provided by the client.
W2 (ESC) - Insufficient sample amount to perform method as required. Sample amount approved per client instruction.
W3 (ESC) - BOD cannot be determined due to apparent toxicity exhibited by the sample.

X (ESC)-Holding time exceeded due to National Emergency

X1 (ESC)-National Emergency: Temperature requirement has been exceeded due to delayed transportation.

Y This sample most closely matches the laboratory standard for Kerosene

YO0 Significant peaks were detected outside of the hydrocarbon range defined by the method.
Y1 This sample most closely matches the laboratory standard for Diesel
Y2 This sample most closely matches the laboratory standard for #6 Fuel Oil

Y3 This sample most closely matches the laboratory standard for Hydraulic Fluid

Y4 This sample most closely matches the laboratory standard for Motor Qil

Y5 This sample has responded in the Diesel range, however it does not appear to be a hydrocarbon product

Y6 This sample has responded in the Oil range, however it does not appear to be a hydrocarbon product

Y7 This sample most closely matches the laboratory standard for Gasoline

Y8 This sample has responded in the Gasoline range, however it does not appear to be a hydrocarbon product
Y9 Sample has one or more single components in the gasoline range but the chromatographic trace is not characteristic

of gasoline.
Z (ESC)-Too many colonies were present(TNTC), the numeric value represents the filtration volume.

QUALIFIER REPORT INFORMATION:

ESC rec

ognizes and utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory

Program. ESC firmly believes that relevant information pertaining to sample analysis be made available
to the ESC client. In addition to the EPA qualifiers adopted by ESC, the laboratory has implemented

ESC qualifiers to provide more information pertaining to analytical results. Each qualifier is designated
in the qualifier explanation as either EPA or ESC. Definitions used in this table can be found in Section

3.

5.10.3 Optional Test Report Items

Where necessary, the final report contains a statement on the estimated
uncertainty of measurement.

5.10.4 Calibration Certificates

ESC does not perform calibration activities for clients and therefore does not issue
calibration certificates.
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5.10.5 Opinions and Interpretations

5.10.6

5.10.7

5.10.8

Opinions and interpretations are allowed in final reports, in the form of qualifiers,
provided that it is clear that the qualifiers are present to provide additional
analytical information. In the event that a report must be issued with a revision,
the original report remains unaltered and the revision is clearly identified. See
SOP #030223, Report Revision.

Results from Subcontractors

ESC receives analytical reports from subcontracted laboratories. Results from
subcontracted laboratories are clearly identified on the ESC client report.

Electronic Transmission of Results

Data packages are provided when requested by the client. They range from QC
summaries to “CLP-like” packages with raw data. When a data package is
requested at the beginning of a project, the level of package is identified, and it is
then logged into the LIMS using the appropriate product code.

The analyst performing the analysis or a QC Specialist generates the QC
documentation. The package is generated using the following process:

o Data and Supporting documentation is gathered by the QC Specialist
(QCS)

The package is formatted to the client request and submitted for review:
Section Supervisor or Senior analyst

Technical Specialist, Department Manager, Lab Director or designee.
Once the reviews are complete, the package is logged,
copied/scanned/burned to CD, and shipped. The ESC preferred means of
delivery is via ESC's secure web site (PDF format) in recognition of the
paperwork reduction act.

o See Table 10.8 for typical data package information.

Format of Reports

ESC client reports are designed to represent the analytical results unambiguously.
Each client also has the option of using our web site to design a “custom” electronic
report that will present results, historical data, and show trends in a format that is
downloadable to a client database.

Client reports include the following information:



ESC Lab Sciences Section 5.0, Ver. 11.0
Quality Assurance Manual Date: April 15,2013
Technical Requirements Page: 69 of 75

Table 5.10.8 Data Package Contents
Final Analytical Report with qualifiers where necessary
Sub-Contract Final Report if applicable
Chain of Custody (COC) Form
Method Blank
Matrix Spike/Spike Duplicate Summary (MS/MSD) - with Control Limits
Laboratory Control Sample Summary (LCS) - with Control Limits
Reporting Limits listed on all reports
Surrogate Recoveries for GC and GC/MS analyses (on final report)

Case Narrative upon request
Level Il | Data Package Provided Upon Request
All QC Data Included in Levels | and Il plus:

MS/MSD analysis performed on specific sample upon request
Initial and Continuing Calibration Information

Instrument blank performance

:;A%Vdel LS Data Package Provided Upon Request
All QC Data Included in Levels I, Il and IlI plus:
Chromatograms, including Batch QC, and Samples
I,\_A%vdel 1S Data Package Provided Upon Request

Quantitation Reports
Analysis Log

Extraction Logs
Level IV  |Data Package Provided Upon Request
("CLP-Like" Validation Package)

All QC Data Included in Levels I, II, 11l and Il mod plus:

Multiple Sample Dilutions Reported

Before/After reports when manual integration is necessary (where requested)
Initial and Continuing Calibration Chromatograms and Quantitation
Surrogate, Tune, Internal Std & Method Blank summary forms

Standard Preparation Logs
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5.10.9 Amendments to Reports

Reports that are amended after issue to the client, the amended report is clearly
identified as such and a reference to the original report is made. The process is
described in SOP 030223, Report Revision.

5.11 LABORATORY DATA REDUCTION (SOP 030201 Data Handling & Reporting)

The primary analyst completes the majority of data reduction using the following:

5.11.1

5.11.2

5.11.3

Spreadsheet calculation.
Input of raw data for computer processing.
Direct acquisition of raw data by computer.

Spreadsheet Calculations

All data that are not captured by automatic acquisition are calculated using
approved and controlled spreadsheets. No hand-calculations are performed. Any
spreadsheets used are controlled, verified and locked to prevent unintentional
changes.

Data Input

If data is input and processed using a computer, a hard copy of the input and
output is reviewed to ensure that no discrepancies exist. The persons entering the
data and reviewing the data sign the data. The samples analyzed are evident. The
data is identified by date analyzed or sample log number; in addition, a disc or
tape backup is archived. Data files are uniquely identified by log
number/parameter or date analyzed.

Data Acquisition

If data is directly acquired from instrumentation and processed, the analyst
reviews the following for accuracy: sample log numbers, calibration constants,
response factors, reporting units, and established numerical values used for
detection limits (if a value is reported as less than the MDL). The analyst signs
and dates the resulting output.
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Data that are produced by instrumentation such as calibration curves, absorbance
responses, chromatograms, etc. are identified with the following information:

Date of analysis and initials of analyst
Initials of review analyst

Instrument Identification

Type of analysis

Instrument run logs can be cross-referenced by date to access information on
instrument conditions.

5.11.4 Analytical Data Records

Manual data entries are done wi