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Remedial Investigation /
Feasibility Study Work Plan
Former Gulf Oil Terminal Oceanside

Town of Hempstead, New York
NYSDEC Site No. 130165

1. Introduction

On behalf of Chevron Environmental Management Company (CEMC), ARCADIS U.S., Inc. (ARCADIS) is
submitting this Remedial Investigation/Feasibility Study Work Plan (RI/FS WP) to the New York State
Department of Environmental Conservation (NYSDEC) in accordance with the Order on Consent and
Administrative Settlement for the former Gulf Oil Terminal in Oceanside, Township of Hempstead, New York
(site).

Section 2 of this RI/FS WP presents the Remedial Investigation Work Plan (RIWP), which summarizes
current site conditions and proposed remedial investigation (RI) activities to be conducted at the site. Section
3 of this RI/FS WP presents the Feasibility Study Work Plan (FSWP), which evaluates remedial alternatives
for soil and groundwater at the site. The evaluation of alternatives is based on RI activities conducted at the
site to date. The FS will be reevaluated once additional RI activities (as presented in the RIWP) are
conducted and the results are evaluated.

This RI/FS WP has been prepared in accordance with the New York Codes, Rules, and Regulations, the
draft version of the NYSDEC's Division of Environmental Remediation-10 — Technical Guidance for Site
Investigation and Remediation (NYSDEC 2009), and the U.S. Environmental Protection Agency's
(USEPA's) Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA
(USEPA 1988).

1.1 Site Background

1.1.1 Site Description

The site consists of 7.2 acres located at 1 Industrial Place in Oceanside, Township of Hempstead, Nassau
County, New York. A Site Location Map is presented on Figure 1. The site is currently unoccupied and all
former buildings have been demolished. The site is bound to the south by Barnum’s Channel, to the east by
the Long Island Rail Road, to the north by the former Exxon Petroleum Terminal, and to the west by
Hampton Road. A junk yard and office buildings are located west of Hampton Road fronting Hog Island
Channel. Daly Boulevard is located north of the former Exxon Petroleum Terminal and another petroleum
terminal (Sprague) is located north of Daly Boulevard.

1.1.2 Site History
The site consists of three lots. A portion of the site (Lot 504) was first developed as a petroleum terminal by
Gulf Oil Corporation in 1931. Lots 503 and 502 were purchased by Gulf Oil Corporation in 1950 and 1956,

respectively. Chevron acquired Gulf Oil Corporation in the mid 1980s. As part of the purchase, Chevron was
required to divest the northeast division. In 1986, Cumberland Farms, Inc. (CFI) purchased the northeast
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marketing assets of the Gulf Oil Corporation from Chevron. The purchase included the Oceanside Terminal,
which was transferred to CFl in May 1986. In December 1993, CFl, in a joint venture with Catamount
Petroleum LP (Catamount), formed Gulf Oil Limited Partnership (Gulf). CFl owned two-thirds of Gulf as a
limited partner and Catamount owned one-third of Gulf as the general partner. In September 2005, CFI
exercised its option to buy out Catamount and reorganized Gulf under a new general partner. However,
ownership percentages of Gulf did not change during the reorganization. Gulf remains as the current
owner/operator of the site.

Operation of the petroleum terminal was ceased in the early 1990s. The demolition of the aboveground
storage tanks (ASTSs) at the former petroleum terminal was completed in 2003. The remaining on-site
buildings (maintenance building, office building and several small buildings associated with historical
petroleum terminal operations) were demolished in 2005. The site is currently vacant.

The site has undergone extensive investigation and remediation since the 1990s under NYSDEC oversight
(Spill No. 92-03883). In January 2007, the NYSDEC accepted Lowe’s Home Centers, Inc. (Lowe’s) as a
volunteer under the Brownfield Cleanup Program (BCP) — Site No. C130165. Following the decision by
Lowe’s to withdraw from the BCP in 2009, the NYSDEC transferred the site into the Hazardous Waste
Program (State Superfund Site). An Order on Consent and Administrative Settlement was executed
between the NYSDEC and CEMC on December 23, 2009 (Index # W3-1142-09-08, Site # 130165).

1.2 Geology and Hydrogeology

1.2.1 Regional Geology/Hydrogeology

The regional geology consists of upper glacial deposits (clay, sand, gravel and boulders) to a depth of 50
feet below ground surface (bgs), Gardiners Clay (clay, silt and lenses of sand) to a depth of 75 feet bgs,
Magothy Aquifer (sand with lenses of clay) to a depth of 800 feet bgs, Raritan Confining Unit (clay with
lenses of sand) to 900 feet bgs, and the Lloyd Aquifer (sand and gravel with lenses of clay) to 1,400 feet
bgs. Bedrock is present beneath the Lloyd Aquifer and consists of crystalline metamorphic and igneous rock
(muscovite-biotite schist, gneiss and granite).

1.2.2 Site Geology/Hydrogeology

Subsurface soil conditions encountered during previous environmental and geotechnical investigations have
revealed the site lithology to consist of the following:

® sand fill from the ground surface to approximately 8 feet bgs
®* meadow mat (silt with fibrous organics and trace clay) to approximately 17 feet bgs
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® underlying sand (coarse to fine sand, trace to some fine gravel) to approximately 65 feet bgs
® Gardiners Clay

With the exception of the bulkhead area, the meadow mat was encountered throughout the site at a
thickness ranging from 5 to 12 feet. Meadow mat was not observed during previous environmental
investigations conducted in the bulkhead area.

Groundwater has historically been detected at elevations ranging between 1.5 to 3.5 feet above mean sea
level (1 to 3 feet bgs). Groundwater flow direction is semi-radial with flow in the western portion of the site to
the west (toward Hog Island Channel), in the southern portion of the site to the south (toward Barnum'’s
Channel) and in the eastern portion of the site to the east (toward an unnamed channel). Tidal influence on
the site has been historically documented.

1.3 Previous Investigations

Historical reports that were submitted to the NYSDEC for investigations conducted at the site are listed
below:

®* Hydrogeologic Site Assessment Report (ERM 1986)

® Sensitive Receptor and Potable Well Strategic Assessment (W.E.S., Inc. 1995)

® Comprehensive Site Assessment Report (Eder Associates [Eder] 1996a)

® Comprehensive Site Assessment Report - Additional Site Investigation (Eder 1996b)

® Quarterly Groundwater Monitoring Report (Eder 1996c)

* Remedial Activity Report — Surface Water Collection & Treatment System (Eder 1996d)

® Quarterly Groundwater Monitoring Report (Eder 1996¢e)

®* Technical Specifications for On-Site Stormwater Treatment and Disposal System Upgrade Report (Eder
1996f)

® Quarterly Groundwater Monitoring Report (Eder 1997)

® Groundwater Sampling Results Report (Eder 1998)

®  First Quarter 1999 Groundwater Sampling (Gannett Fleming 1999a)

® Second Quarter 1999 Groundwater Sampling (Gannett Fleming 1999b)

®* Third Quarter 1999 Groundwater Sampling (Gannett Fleming 1999c)

®  Fourth Quarter 1999 Groundwater Sampling (Gannett Fleming 2000a)

®  First Quarter 2000 Groundwater Sampling (Gannett Fleming 2000b)

® Investigation Report (Leggette, Brashears and Graham Inc. [LBG] 2000)

® Second Quarter 2000 Groundwater Sampling (Gannett Fleming 2000c)

®  Third Quarter 2000 Groundwater Sampling (Gannett Fleming 2000d)
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®  Fourth Quarter 2000 Groundwater Monitoring & Annual Summary (Gannett Fleming 2000e)

® Soil Investigation (LBG 2001)

®  First Quarter 2001 Groundwater Monitoring (Gannett Fleming 2001a)

® Second Quarter 2001 Groundwater Monitoring (Gannett Fleming 2001b)

®  Third Quarter 2001 Groundwater Monitoring (Gannett Fleming 2001c)

® Corrective Action Plan (Blasland, Bouck and Lee, Inc. [BBL] 2002a)

® Corrective Action Plan Addendum (BBL 2002b)

® Corrective Action Status Report (BBL 2003a)

® Soil Investigation Letter Report (LBG 2003)

®* Remedial Action Report (BBL 2003b)

®* Remedial Action Progress Report (BBL 2003c)

®* Remedial Action Progress Report (BBL 2004a)

®* Remedial Investigation Work Plan for the Vapor Recovery Unit Area (BBL 2004b)

®* Remedial Action Progress Report (BBL 2004c)

®* Environmental Investigation Report (Langan 2004)

* Revised Remedial Investigation Work Plan for the Vapor Recovery Unit Area (BBL 2004d)

®* Remedial Action Progress Report (BBL 2004e)

® Corrective Action Plan (BBL 2004f)

®* Remedial Action Progress Report (BBL 20049)

® Chemical Oxidation Pilot Test (Cedar Creek Engineering 2005)

* Remedial Investigation Report and Corrective Action Plan (BBL 2005)

®* Remedial Action Progress Report (BBL 2006)

® Brownfield Cleanup Program Application (Lowe’s 2006)

® Chlorinated Volatile Organic Compound Due Diligence Investigation Letter Report (Langan Engineering
and Environmental Services [Langan] 2007a)

®* Remedial Investigation Workplan and Remedial Action Workplan (Langan 2007b)

Each report listed above is summarized in the Remedial Investigation Workplan and Remedial Action
Workplan prepared by Langan of EImwood Park, New Jersey, and submitted to the NYSDEC in June 2007
(Langan 2007Db).

The above reports document that the Gulf site operated from 1932 until the 1990s as a petroleum storage
terminal. Nine large-quantity ASTs containing fuel oil, kerosene and gasoline; two small 550-gallon ASTs
containing fuel oil for the on-site garage and office building; three underground storage tanks (USTSs)
containing fuel oil (one 550-gallon, one 1,000-gallon and one 5,000-gallon); one 1,000-gallon UST
containing waste oil; a loading rack; a retention pond; a maintenance garage; and an office complex were
previously located on the Gulf parcel. Four of the nine large ASTs were demolished prior to 2000, with the
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remaining five large ASTs reportedly demolished in 2003. The two 550-gallon ASTs containing fuel oil for the
maintenance garage and the office building were demolished in 2005.

Historically, approximately 60 monitoring wells were located on the Gulf parcel. Currently, the following
monitoring wells exist on site:

® four overburden (fill) wells (MW-8, MW-11, P-18 and P-26)

® seven shallow underlying sand well pairs (MW-23D, MW-24D, MW-25D, MW-27D, MW-28D, MW-29D
and MW-30D) and five shallow underlying sand wells (MW-32D, MW-33D, MW-34D, MW-35D and MW-
36D) installed with screened intervals below the meadow mat

* five deep underlying sand wells (MW-24VD, MW-25VD, MW-26VD, MW-29VD and MW-30VD)

The approximate location of the former building, structures, tanks and monitoring wells are depicted on the
Site Plan (Figure 2).

Light nonaqueous phase liquid (LNAPL), consisting of a mixture of No. 2 and No. 4 fuel oil, kerosene, and
gasoline, was previously detected in a monitoring well near the bulkhead at the southern portion of the site
at a thickness of 2.28 feet. LNAPL was also encountered near the former vapor recovery unit (VRU) and the
former garage building. Although measurable thicknesses of LNAPL have not been recently observed at the
site, several of the monitoring points in areas where LNAPL was previously observed have been destroyed.

Soil impacted with volatile organic compounds (VOCSs) at concentrations above NYSDEC Soil Cleanup
Obijectives is present primarily in the western and southern portions of the site, with VOC-impacted
groundwater documented in the northeastern, northwestern, central and southern portions of the site. In
addition to petroleum-impacted soil and groundwater, chlorinated VOCs (CVOCSs), including trichloroethene
(TCE), cis-1, 2-dichlorethene (cis-1,2-DCE), trans-1,2-dichloroethene and vinyl chloride (VC) were detected
at the site near the former VRU. The highest concentration of CVOCs in groundwater was detected in the
deep sand layer underlying the meadow mat. Tables and figures summarizing historical impacts in soil and
groundwater are presented in the Remedial Investigation Workplan and Remedial Action Workplan (Langan
2007b).

Isopleth contour maps depicting the extents of VOC and semivolatile organic compound (SVOC) impacts in
soil and groundwater are depicted on Figures 3 through 9.

1.4 Site Redevelopment Plan

Currently, tentative plans are being explored to redevelop the site for use as a Costco.
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2. Remedial Investigation Work Plan
2.1 Remedial Investigation Objectives
The proposed RI objectives are:

®* Complete supplemental investigations to address data gaps and to horizontally and vertically delineate
soil and groundwater impacts. The results will be used to estimate the contaminants mass and
distribution in the shallow sand fill, the underlying meadow mat and the deeper sand.

® Conduct additional pre-remedial design investigation (e.g., aquifer testing, bench-scale testing, specific-
capacity testing, slug testing) to adequately understand the hydrogeologic and geochemical site
characteristics to evaluate, select and design the appropriate remedial design for this site.

® Characterize the sources of contamination, migration pathways and actual or potential receptors of
contaminants on or through air, soil, sediment, groundwater and surface water.

® Collect and evaluate additional data, as needed, to evaluate the remedial action alternatives.

® Collect data, as needed, to evaluate the actual and potential threats to public health and the
environment.

® Collect and evaluate information for a Fish and Wildlife Resource Impact Analysis.
2.2 Remedial Investigation Scope of Work
The RI scope of work consists of the following:

1. Inspect existing monitoring wells on site to assess their conditions (e.g., number of existing wells,
suitability for sampling). If any of the mapped existing wells are found to have been destroyed or are
unsuitable for sampling and monitoring, CEMC will assess the need for well replacement.

2. Install additional monitoring wells in the shallow sand fill layer and the deep sand layer for vertical
delineation of petroleum impacts as well as CVOCs. ARCADIS proposes to install seven monitoring
wells in the shallow sand fill layer: four monitoring wells along the bulkhead and three monitoring wells in
VRU area. ARCADIS also proposes to install three deep monitoring wells: two monitoring wells
replacing known destroyed wells (MW-26D and MW-31D) and one new monitoring well for vertical
delineation (monitoring well MW-25D3) at the former VRU. The proposed locations of the monitoring
wells are depicted on Figure 10.
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Perform test pit/trench excavations in the vicinity of the former barge dock and former garage building. A
total of nine test pits/trenches will be excavated: six test pits near the former locations of the barge dock
buildings and three test pits near the former garage building. The test pits will be excavated to a depth
between 5 and 9 feet, depending upon the depth to water. The test pit excavations will be used to
assess the extent of residual LNAPL and petroleum impacts in the shallow sand fill layer. The proposed
locations of the test pits/trenches are depicted on Figure 11.

Conduct a soil boring investigation at the former VRU, including advancing three soil borings to
complete further vertical delineation within the meadow mat. The soil borings will be drilled to an
approximate maximum depth of 16 feet. The proposed locations of the soil borings are depicted on
Figure 12.

Analyze select soil samples from soil borings and test pits for VOCs, SVOCs, Target Analyte List (TAL)
metals, total organic carbon and ferrous iron.

Conduct aquifer testing of the deep sand layer. ARCADIS proposes to conduct a step pumping test
and/or a 24-hour pumping test at monitoring well MW-30D. MW-30D was selected because this area
and depth horizon may be the subject of future focus, to reduce the amount of and exposure to
groundwater affected by higher concentrations of CVOCs.

Perform tracer testing at the deep sand layer. A nonreactive tracer (e.g., fluorescein) will be used to
further assess hydraulic characteristics of the water-bearing units beneath the site.

Groundwater sampling of existing and newly installed monitoring wells. The groundwater samples will
be analyzed for VOCs, SVOCs, methane, ethane, ethene, total dissolved solids, alkalinity, alkalinity-
bicarbonate, sulfate, sulfide, nitrate, nitrite, nitrogen as ammonia, phosphorous as orthophosphate,
calcium, total dissolved organic carbon, magnesium (total and dissolved), iron (total and dissolved), and
TAL metals (total and dissolved).

Conduct specific-capacity testing during the proposed groundwater sampling event (ltem 7 above).

Conduct bench-scale testing of soil and groundwater to estimate the soil oxidant demand and efficacy of
persulfate under differing activation scenarios to evaluate the feasibility of an in-situ chemical oxidation
(ISCO) remedial option for saturated soil and groundwater in both the shallow and deep sand layers.
Soil samples for bench-scale testing will be collected during installation of the additional monitoring wells
and during the soil boring investigation. Groundwater samples for bench-scale testing will be collected
during the proposed groundwater sampling event (Item 7 above). Bench-scale tests will be conducted
on samples collected from the meadow mat for thermal resistivity. Other bench-scale tests may be
conducted, as necessary, as Rl work progresses at the site.
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11. Perform remediation hydraulics evaluations as needed to refine the understanding of contaminant fate
and transport, aquifer architecture, and refinement of the conceptual site model.

After completing and evaluating the proposed RI work scope, additional remedial or pre-design investigation
activities will be proposed if remaining data gaps are identified.

2.3 Remedial Investigation Report

Upon completion of the RI activities, ARCADIS, on behalf of CEMC, will prepare a Remedial Investigation
Final Report for submittal to the NYSDEC for review and approval.

2.4 Supporting Documents

The following documents are included as appendices to this RI/FS Work Plan:

® Quality Assurance Project Plan (Appendix A)

® Health & Safety Plan (Appendix B)

® Tentative RI Implementation Schedule (Appendix C)
® Historical Soil and Groundwater Data (Appendix D)
®  Community Air Monitoring Plan (Appendix E)
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3. Feasibility Study Work Plan

This FSWP evaluates remedial alternatives for site soil and groundwater, with the goal of mitigating potential
human health and environmental risks associated with the contaminants of concern (COCs) identified at the
site. This FSWP provides a detailed analysis of preferred remedial technologies and remedial approaches,
which are protective of human health and the environment, cost effective, implementable, and limit the
migration of contaminants.

This FSWP is based on the site characterization results available to date. The results of additional RI
activities described in Section 2 will be used to reevaluate the remedial alternatives presented herein.

3.1 Summary of Historical Remedial Actions
Remedial actions conducted at the site are discussed below.
3.1.1 Hotspot Soil Excavation — October 2002

In October 2002, BBL completed four hotspot excavations to remove previously observed LNAPL-impacted
soil and areas of elevated petroleum-hydrocarbon-contaminated soil. The four hotspot excavation areas
included the area surrounding the VRU/small AST pad, an area west of the former garage building, an area
southeast of the former truck loading racks and an area southeast of the former garage building. The
approximate locations of the excavated areas are depicted on Figure 2.

The excavations were completed to 4 feet bgs. Approximately 438 tons of soil was excavated for off-site
disposal. Certified clean fill was used to backfill the excavations. The post-excavation soil sampling analytical
results revealed that benzene, toluene, ethylbenzene and xylenes (BTEX) and naphthalene were detected
above the NYSDEC Recommended Soil Cleanup Objectives in each of the four excavations.

LNAPL was observed seeping into the excavations and was recovered with a vacuum truck until only sheen
remained. A total of 2,300 gallons of LNAPL/water were removed via vacuum truck for off-site disposal.

3.1.2 In-Situ Chemical Oxidation Pilot Test — December 2002/January 2003
An ISCO pilot test was completed in December 2002 and January 2003. The pilot test consisted of the
injection of a 20 percent solution of sodium permanganate into the subsurface at Excavation A (Figure 2).

The injection rates in the fill were found to be low, with each injection point accepting only %2 to % of a drum
over several hours.
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One round of groundwater sampling was completed in March 2003 to assess the effectiveness of the ISCO
pilot test. A significant decrease in groundwater concentrations was observed within wells reinstalled in the
former excavation areas and was attributed to the October 2002 hotspot soil excavation. In addition, a
decrease in CVOCs by 25 to 100 percent near the VRU was noted, suggesting that the ISCO pilot test was
effective at treating CVOCs.

3.1.3 In-Situ Chemical Oxidation Pilot Test — November 2004

An ISCO pilot test study was completed in November 2004 within the Former Turbine Pump Area. A
Modified Fenton’s Reagent consisting of ferrous sulfate, citric acid and hydrogen peroxide was used for the
pilot test. The pilot test used 2 and 4 percent aqueous solutions.

Two types of injection methods were tested. The first method involved Geoprobe™ injection points and the
second method used temporary well injection points. The reagent was injected at 20 pounds per square inch
pressure in the Geoprobe points, whereas gravity feed was used in the temporary well injection points. Pre-
and post-injection soil samples were collected and analyzed and results indicated no significant modification
(less than 10 percent increase or decrease) to the concentration subsequent to injection. Fenton’'s Reagent
was determined to be an ineffective means of delivering the reagent to the soil due to poor reagent-soil
mixing.

3.2 Soil Conditions

VOC soil impacts in the shallow sand fill are primarily located at the former VRU and the former garage
building. VOC impacts in the underlying meadow mat and the deep sand layer are localized in the former
VRU, with the exception of methylene chloride in the deep sand layer, which is detected in the former Truck
Loading Area. The COCs present in each soil layer are presented in Sections 3.2.1, 3.2.2 and 3.2.3.
Appendix D Figures 1, 2 and 3 present the historical soil concentrations for the COCs in each soil layer.

3.2.1 Shallow Sand Fill

The following COCs were detected in the shallow sand fill at concentrations exceeding the NYSDEC
Unrestricted Use Soil Cleanup Objectives:

® BTEX at the former VRU and the former garage building

® TCE at the former VRU

® cis-1,2-DCE at the former VRU

® VC at the former VRU

®* methylene chloride at the former VRU and the former garage building

g:\div11\doc10\6518040\6518040_0041011100_ri-fs work plan.doc 10
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3.2.2 Meadow Mat

The following COCs were detected in the meadow mat at concentrations exceeding the NYSDEC
Unrestricted Use Soil Cleanup Objectives:

® BTEX at the former VRU

® TCE at the former VRU

® cis-1,2-DCE at the former VRU

®* VC at the former VRU

®* methylene chloride at the former VRU

3.2.3 Deep Sand Layer

The following COCs were detected in the deep sand layer at concentrations exceeding the NYSDEC
Unrestricted Use Soil Cleanup Objectives:

® BTEX at the former VRU

® TCE at the former VRU

® (is-1,2-DCE at the former VRU

® VC at the former VRU

®* methylene chloride at the former Truck Loading Area

3.3 Groundwater Conditions

VOC groundwater impacts in the shallow sand fill are located at the eastern, southern and western portions
of the site (at the former VRU, former retention pond, former ASTs and the bulkhead area), with CVOCs
being mainly detected at the former VRU. VOC impacts in the deep sand layer are localized in the former
VRU. The COCs present in each groundwater zone are presented in Sections 3.3.1 and 3.3.2. Appendix D
Figures 4 and 5 present the historical groundwater concentrations for the COCs in each groundwater zone.

LNAPL, consisting of a mixture of No. 2 and No. 4 fuel oil, kerosene, and gasoline, was detected in
monitoring wells near the bulkhead at the southern portion of the site and near the former VRU and the
former garage building.

3.3.1 Shallow Sand Fill

The following COCs were detected in the shallow groundwater at concentrations exceeding the NYSDEC
Groundwater Quality Standards:
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® BTEX at the former VRU, former garage building, bulkhead area, former detention pond and former AST
area

* methyl tert-butyl ether (MTBE) at the former VRU, former garage building, bulkhead area, former
retention pond and former AST area

® TCE at the former VRU

® (is-1,2-DCE at the former VRU

® VC at the former VRU

3.3.2 Deep Sand Layer

The following COCs were detected in the deep sand layer at concentrations exceeding the NYSDEC
Groundwater Quality Standards:

® BTEX mainly at the former VRU

® MTBE at the former VRU and the former truck loading area
® TCE at the former VRU

® cis-1,2-DCE at the former VRU

® VC at the former VRU

®* methylene chloride at the former VRU

3.4 Soil and Groundwater Cleanup Objectives
3.4.1 Soil Cleanup Objectives

Soil cleanup objectives are based on the NYSDEC Technical & Operational Guidance Series (TOGS) for
Soil, Subpart 375-6: Remedial Program Soil Cleanup Obijectives (effective December 14, 2006) (NYSDEC
2006). The Unrestricted Use Soil Cleanup Objectives for all compounds that have been detected on the site
are included in Table 1. If unrestricted use soil cleanup objectives cannot be reasonably be obtained,
restricted (commercial) soil clean up objectives will be requested based on the location of the property and
its proposed use as a commercial facility.
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3.4.2 Groundwater Cleanup Objectives

Groundwater cleanup objectives are based on the NYSDEC TOGS for Groundwater, Section 703.6
(effective August 4, 1999) (NYSDEC 1999). Groundwater cleanup standards for all compounds that have
been detected on the site are included in Table 2.

3.5 Development and Screening of Remedial Alternatives for Soil and Groundwater

This section identifies and screens remedial technologies and process options that ensure protection of
human health and the environment for the site. The identification and screening process outlined below was
developed based on 6 NYCRR Part 375 (effective December 14, 2006). The technology/process
identification, screening and selection process is divided into three phases:

1. Phase | — development of alternatives

2. Phase Il — screening of alternatives

3. Phase lll — detailed analysis of alternatives

Preliminary results of the development and screening of remedial alternatives completed to date discussed
in Sections 3.5.1 and 3.5.2; A complete presentation of Phases | thru Il will be presented in the Focused
Feasibility Study Report to be submitted to the NYSDEC following the RI proposed in Section 2 of this RI/FS
WP.

3.5.1 Phase | — Development of Alternatives

The alternative development process consists of a series of analytical steps that involve making
successively more specific definitions and analysis of potential remedial activities.

The development of alternatives phase consists of the following general steps:

®* develop remedial action objectives (RAQOSs) specifying contaminants and media of interest at the site

* develop general response actions for each media of interest to satisfy remedial objectives for the site

® identify technology types and process options applicable to the site and eliminate those that cannot be
implemented technically
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3.5.1.1 Development of Remedial Action Objectives

RAOs are site-specific cleanup objectives established to protect human health and the environment. RAOs
specify contaminants and media of concern, potential exposure pathways, and receptors. RAOs indicate
both a contaminant level and an exposure route, because protection of human and ecological receptors may
be achieved by reducing or eliminating exposure pathways as well as by reducing contaminant
concentrations.

RAOs have been established as part of the FS to evaluate remedial alternatives that will protect human
health and the environment; consider the requirements of New York’s Standards, Criteria and Guidance;
provide practical, cost-effective remediation; and select permanent remedies that can be expedited as
required and to the extent possible. Site-specific RAOs are developed based on the extent of identified
impacts and on the site geologic and hydrogeologic conditions. COCs for impacted groundwater at the site
are summarized in the RIWP (Section 2) and Sections 3.2 and 3.3 of this RI/FS Work Plan.

Groundwater is not used for potable or production purposes at the site. Thus, there is no direct exposure to
contaminants in groundwater. However, because VOCs have been detected in soil and groundwater at the
site above the applicable NYSDEC standards, the RAO for soil and groundwater at the site is to reduce the
concentration of VOCs in soil and groundwater to the NYSDEC applicable standards, to the extent
practicable (Tables 1 and 2, respectively).

3.5.1.2 Development of General Response Actions

General response actions are remediation alternatives and/or techniques that can be used individually or in
combination to achieve the RAO established for soil and groundwater at the site.

The general response actions focus on:

® achieving the soil and groundwater RAO

® limiting concentrations in place

® preventing exposure to soil and groundwater with impacts above the applicable NYSDEC standards and
unacceptable risk levels associated with soil and groundwater

The general response actions identified for the site include hotspot soil excavation and in-situ treatment.
These response actions and specific technologies are discussed in Sections 3.5.1.3 and 3.5.1.4.
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3.5.1.3 Soil Remedial Action Alternatives

Groundwater at the site is encountered at 1 to 3 feet bgs. Thus, impacts in the shallow sand fill, meadow mat
and deep sand layer will be addressed along with the groundwater because the impacted soil is in the
smear/saturated zone (except for hotspot excavation within the shallow sand fill).

In addition to hotspot excavation, in-situ soil mixing (a physical treatment technology for remediating soils
contaminated with VOCs) combined with chemical oxidation and focused LNAPL recovery will be
considered as a treatment alternative for this site.

3.5.1.4 Groundwater Remedial Action Alternatives

Groundwater impacts at the site include VOCs. This section summarizes the available remedial technology
groups and specific remedial techniques for treatment of groundwater at the site. As indicated in Section
3.5.1.3, soil impacts will be addressed by addressing groundwater impacts because soil impacts are within
the smear/ saturated zone (shallow water table at the site encountered at 1 to 3 feet bgs). In-situ remedial
alternatives are evaluated below.

In-situ treatment technologies are those technologies used to treat impacted soil and groundwater “in place.”
The in-situ treatment technologies applicable for remediation of soil and groundwater impacts at the site are
discussed in Sections 3.5.1.4.1, 3.5.1.4.2,3.5.1.4.3 and 3.5.1.4.4.

3.5.1.4.1 Biological Treatment

In-situ bioremediation is the enhancement of naturally occurring biological activity in groundwater to degrade
chemical constituents present in the subsurface. In-situ bioremediation through biostimulation involves
injecting certain compounds into the subsurface to stimulate the activity of indigenous microorganisms and
increase rates of natural biodegradation. The effectiveness of in-situ bioremediation as a treatment
technology is affected by the nature and distribution of contaminants at the site, biodegradability of the
constituents, mineralization potential of constituents, existing microbial and substrate conditions, availability
of nutrients, site geology and hydrogeology, and biogeochemical parameters and conditions in the
subsurface. In-situ biological treatment alternatives including anaerobic bio-oxidation of petroleum
hydrocarbons (i.e., sulfate amendments), anaerobic reductive dechlorination of chlorinated solvents (i.e.,
carbohydrate injections) and aerobic bioremediation of petroleum hydrocarbons (e.g., injection of
oxygenated water, biosparging) will be further evaluated as potential remedial approaches for the shallow
sand fill soil and groundwater at the site.

3.5.1.4.2 In-Situ Chemical Oxidation

ISCO normally consists of manipulation of groundwater chemistry to create oxidation reactions in
groundwater for the in-situ treatment of impacts in groundwater.
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In-situ oxidation is a potential chemical treatment technology that can be used to destroy on-site
groundwater impacts in place. The addition of powerful oxidizing chemicals such as permanganate,
persulfate, ozone or hydrogen peroxide into the groundwater can often result in destruction of VOCs.

ISCO using sodium permanganate was tested at the site in December 2002 and January 2003, with
favorable results for oxidation of CVOCs. However, permanganate is least effective with petroleum
hydrocarbons (e.g. BTEX). Permanganate works best with a double carbon bond. Second, some COCs
react so rapidly with permanganate that the kinetics of contaminant disappearance will not be a limiting
factor in almost any design scenario. Benzene reacts so slowly with permanganate that effective remediation
with permanganate will be hard to achieve under most circumstances. Thus, ISCO using permanganate will
not be considered for this site.

ISCO using a Modified Fenton’s Reagent consisting of ferrous sulfate, citric acid and hydrogen peroxide was
tested at the site in November 2004. Results of the pre- and post-injection soil samples revealed no
significant modification (less than 10 percent increase or decrease) to the concentration subsequent to
injection. Fenton’s Reagent was determined to be an ineffective means of delivering the reagent to the soil
due to poor reagent-soil mixing. Thus ISCO using Fenton’s Reagent will not be further considered for this
site.

ISCO using activated persulfate will probably oxidize both the petroleum hydrocarbons and the CVOCs in
groundwater. Persulfate is an emerging oxidant that has a relatively long lifetime, lasting from weeks to
months in most subsurface conditions. However, its stability comes along with slow reaction kinetics. Hence,
persulfate is usually injected in conjunction with an activator (such as chelated iron, base or hydrogen
peroxide) to increase reaction kinetics. The activator converts the slow persulfate kinetics into sulfate
radicals, which are stronger oxidants with faster kinetics. This treatment alternative will be evaluated further
as a remedial alternative for treatment of the meadow mat and the deep sand layer.

3.5.1.4.3 Physical Treatment

Physical treatment is a remedial technique whereby subsurface mass transfer conditions are enhanced to
provide mass removal from groundwater. One of the most common physical treatment techniques is air
sparging. Air sparging is an in-situ remedial technique in which air is injected under pressure below the
water table. Air sparging is primarily used for the treatment of VOCs dissolved in groundwater and adsorbed
to saturated soils. Air sparging is typically used in combination with soil vapor extraction (SVE) for the
treatment of VOCs.

In-well sparging is a modification of the conventional method of air sparging and uses a double-cased well.
The outer casing is screened in both the impacted zone and at the top of the water table. Compressed air is
injected through a drop tube to the base of the well, which is screened in the impacted zone, inducing the
water column within the inner casing to be lifted upward (similar to pumping) and to overflow the top of the
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casing. Due to the mixing of air and the impacted water, as the air/water mixture rises inside the inner tube,
VOCs can be stripped and captured for treatment. Simultaneous with the injection of air into the bottom of
the inner casing, a vacuum is applied to the wellhead and extracted air is directed through vapor phase
treatment prior to discharge to the atmosphere. Treated, clean water, which spills over the top of the inner
casing, is injected back into the formation via the top outer screen without actually leaving the subsurface.

Based on the nature of COCs identified at the site, either air sparging/SVE or in-well sparging may be
suitable remedial alternatives. However, due to the shallow depth of the water table, an SVE system cannot
be installed at the site (thus, stripped VOCs cannot be captured). In addition, the presence of LNAPL will
limit the use of air sparging at the site. Therefore, these technologies will not be further evaluated for use at
this site.

3.5.1.4.4 Thermal Treatment

In-situ thermal heating methods were first developed by the petroleum industry for enhanced oil recovery.
These methods were adapted to the treatment of soil and groundwater. Initial variations included hot water
injection, steam injection, hot air injection and electrical resistive heating (ERH). In the late 1980s and early
1990s, thermal conductive heating was developed. Thermal treatment will be primarily considered for low-
permeability zones at the site, where the contaminant mass is adsorbed and entrapped.

Steam injection, ERH and thermal conductive heating are used for remediation of soil and groundwater in
source zones contaminated with chlorinated solvents.

3.5.1.4.4.1 Steam Enhanced Extraction

Steam enhanced extraction typically involves the injection of steam into the subsurface to dissolve, vaporize
and mobilize contaminants that are then recovered. Mobilized contaminants are extracted from the
subsurface using vapor and liquid extraction equipment. Extracted vapors and liquids are treated using
conventional aboveground treatment technologies, such as condensation, air stripping, carbon adsorption
and thermal oxidation. In low-permeability soil, steam cannot penetrate the pore space as rapidly, resulting
in higher heat losses and, in some cases, the inability to completely heat the area. In addition, smaller pore
diameters create higher capillary pressures and, as a result, lower the rate of evaporation of contaminants.

3.5.1.4.4.2 Electrical Resistive Heating

ERH involves the application of electrical current through the subsurface, which generates heat. ERH uses
the natural electrical resistance within the subsurface where energy is dissipated through ohmic (or resistive)
losses. This manner of in-situ heating allows energy to be focused into a specific source zone. Steam is
generated when the subsurface temperature is increased to the boiling point of the pore water or the
saturated media in the treatment zone. The steam strips contaminants from the soils and enables them to be
extracted from the subsurface. ERH is particularly suited to the treatment of lower permeability strata and to
dense nonaqueous phase liquids that have become consolidated within lower permeability zones with higher
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organic content. ERH will be evaluated further as a remedial alternative for treatment of the meadow mat
and the deep sand layer at the site.

3.5.1.4.4.3 Thermal Conductive Heating

Thermal conductive heating involves simultaneous application of heat and vacuum to subsurface soils with
an array of vertical heater/vacuum wells or, much less commonly, with surface blanket heaters and a
vacuum insulated shroud. In both of these configurations, heat originates from a heating element and is
transferred to the subsurface largely via thermal conduction and radiant heat transport, which dominates
near the heat sources. There is also a contribution through convective heat transfer that occurs during the
formation of steam from pore water. Because this technology can achieve elevated soil temperatures (in
excess of 500 degrees Celsius), a significant portion (reported up to 99 percent at some sites) of organic
contaminants either oxidize (if sufficient air is present) or pyrolize once high soil temperatures are achieved.
Therefore, this technology is also considered to be an in-situ destruction method.

Low boiling point compounds such as chlorinated solvents can be treated with thermal conductive heating
through achievement of steam distillation temperatures in the bulk of the interwell regions. Locations close to
heaters may achieve temperatures well above the boiling point of water. However, boiling off all of the soil
water is not necessary. Removal rates in excess of 99 percent have been measured for thermal conductive
heating of chlorinated solvents. Thermal conductive heating will be evaluated further as a remedial
alternative for treatment of meadow mat and the deep sand layer at the site.

3.5.2 Phase Il — Screening of Alternatives
In the alternative preliminary screening process phase, remedial alternatives are evaluated based on
effectiveness, implementability and cost. At the completion of this evaluation, remedial alternative

technologies are eliminated or retained for a detailed analysis.

Based on screening of identified technology types and process options, the following remedial alternatives
have been selected for preliminary evaluation:

* Alternative 1 — Hot-spot soil excavation and off-site disposal of the shallow sand fill layer.

® Alternative 2 — Injection of sulfates for anaerobic bio-oxidation of petroleum hydrocarbon impacts in
shallow sand fill. This will target impacts in both soil and groundwater.

® Alternative 3 — ISCO of groundwater impacts in the deep sand layer, and impacts in the meadow mat
and the deeper sand layer.
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* Alternative 4 — Thermal treatment of groundwater impacts in the deep sand layer, and impacts in the
meadow mat and the deep sand layer.

® Alternative 5 — In-situ soil mixing with chemical oxidation and focused LNAPL recovery.
* Alternative 6 — Aerobic treatment for the shallow sand layer.
3.5.3 Ciriteria for Preliminary Evaluation of Remedial Alternatives

The above alternatives will be screened based upon the COCs at the site, subsurface hydrogeologic
conditions, anticipated future industrial land use, ability of the technology to meet the RAO and the criteria
presented in Sections 3.5.3.1, 3.5.3.2 and 3.5.3.3.

3.5.3.1 Effectiveness

The remedial technologies and processes are evaluated based on their effectiveness relative to other
potential processes based on their ability to achieve the RAO and to reliably treat the identified COCs.
Effectiveness may be determined based on historical knowledge of the remedial process and/or the results
of laboratory-scale or pilot testing. Common factors in determining the effectiveness of a technology are the
ability of the remedial process to reduce toxicity, mobility and/or mass of constituents.

3.5.3.2 Implementability

Implementability encompasses the technical and institutional feasibility of implementing a remedial
technology or process option. Technical implementability will be evaluated in relation to existing site
conditions, such as hydrogeology and the distribution of constituents. Remedial alternatives that are
ineffective and inapplicable to site conditions will be eliminated based on the following factors:

¢ difficulty in constructing or operating

® potentially adverse health and environmental impacts

* potential difficulties associated with material handling

® adverse effects of the chemicals and other materials used by the remedial process
® adverse effects to other selected remedial technologies implemented at the site

3.5.3.3 Cost

Remedial alternatives, which are higher in cost without offering greater implementability and effectiveness in
relation to the other alternatives, will be eliminated.
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A detailed analysis of each alternative versus the above criteria will be presented in the Focused Feasibility
Study to be submitted to the NYSDEC following the RI proposed in Section 2 of this RI/FS WP.

3.6 FS Report

A FS Report will summarize the information developed during the FS process as described above. In
accordance with NYSDEC guidance, a comparative analysis of each remedial action alternative for
addressing impacted media at the Site using the evaluation criteria discussed above will be conducted. The
purpose of the comparative analysis will be to identify the relative advantages/disadvantages of each
remedial action alternative and to highlight the differences between the alternatives. The results of the
comparative analysis will be presented in the FS Report and will be used as the basis for recommending a
remedial alternative for addressing impacted media at the Site. The FS Report will be submitted to the
NYSDEC for review and approval.
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A preliminary schedule for implementation of the RI/FS tasks detailed herein is included in Appendix C.
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5. Certification
This is to certify that the Remedial Investigation/Feasibility Study Work Plan for the Former Gulf Oil Terminal,

Oceanside, New York, Site # 130165 was prepared in accordance with the Order on Consent, Index # W3-
1142-09-08, as entered into by the NYSDEC.
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Table 1. Summary of Soil Cleanup Objectives, Former Gulf Oil Terminal, Oceanside, Town of Hempstead, New York

Notes:

Soil Cleanup Objectives

Compounds of Concern

Unrestricted Use

Detected Volatile Organics

1,1-Dichloroethene 0.33
1,2,4-Trimethylbenzene 3.6
1,3,5-Trimethylbenzene 8.4
Acetone 0.05
Benzene 0.06
Carbon Disulfide NS
cis-1,2-Dichloroethene 0.25
Ethylbenzene 1
Isopropylbenzene NS
Methyl tert-butyl ether 0.93
Methylene Chloride 0.05
Naphthalene 12
n-Butylbenzene 12
n-Propylbenzene 3.9
p-Isopropyltoluene NS
sec-Butylbenzene 11
Styrene NS
tert-Butylbenzene 5.9
Tertiary butyl alcohol NS
Tetrachloroethene 1.3
Toluene 0.7
trans-1,2-Dichloroethene 0.19
Trichloroethene 0.47
Vinyl Chloride 0.02
Xylenes (total) 0.26
Detected Semivolatile Organics
2-Methylnaphthalene NS
Acenaphthene 20
Acenaphthylene 100
Anthracene 100
Benzo(a)anthracene 1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100
Benzo(Kk)fluoranthene 0.8
bis(2-Ethylhexyl)phthalate NS
Chrysene 1
Dibenzo(a,h)anthracene 0.33
Fluoranthene 100
Fluorene 30
Indeno(1,2,3-cd)pyrene 0.5
Phenanthrene 100
Pyrene 100
Additional Detected Parameters

Total Organic Carbon NS
Total Petroleum Hydrocarbons NS

All Soil Cleanup Objectives are in parts per million (ppm) or milligrams per kilogram (mg/kg).

NS - Not Specified.

Reference:

Subpart 375-6: Remedial Program Soil Cleanup Objectives; Effective December 14, 2006.

9/2/2010

G:\DIV11\DOC10\6518040_0041011100_RI-FS Work Plan_Tables_rev.xls

Page 1 of 1



Table 2. Summary of Groundwater Effluent Limitation - Class GA, Former Gulf Oil Terminal, Oceanside,
Town of Hempstead, New York

Limitations

Compounds of Concern Class GA
Detected Volatile Organics
1,1,2,2-Tetrachloroethane 5
1,1-Dichloroethane 5
1,1-Dichloroethene 5
1,2-Dichloroethane 0.6
1,3,5-Trimethylbenzene 5
2-Butanone 50
Acetone 50
Acrylonitrile
Benzene

Bromodichloromethane
Carbon Disulfide
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
Ethylbenzene
Isopropylbenzene
m&p-Xylene

Methyl tert-butyl ether
Methylene Chloride
Naphthalene
n-Butylbenzene
n-Propylbenzene
0-Xylene
p-Isopropyltoluene
sec-Butylbenzene
tert-Butylbenzene
Tertiary butyl alcohol
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride

Xylenes (total)
Detected Semivolatile Organics
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2,4-Dimethylphenol 50
Acenaphthene 20
Acenaphthylene NS
Anthracene 50
Benzo(a)anthracene 0.002
Benzo(a)pyrene NS !
Benzo(b)fluoranthene 0.002
Benzo(g,h,i)perylene NS
Benzo(k)fluoranthene 0.002
bis(2-Ethylhexyl)phthalate 5
Chrysene 0.002
Dibenzo(a,h)anthracene NS
Di-n-Butylphthalate 50
Fluoranthene 50
Fluorene 50
Hexachlorocyclopentadiene 5
Hexachloroethane 5
Indeno(1,2,3-cd)pyrene 0.002
Naphthalene 10
Nitrobenzene 0.4
Pentachlorophenol NS 2
Phenanthrene 50
Phenol 1
Pyrene 50
Additional Detected Parameters

Chloride 250,000
Total Dissolved Solids 1,000,000 *
Total petroleum hydrocarbor NS

Notes:

Groundwater Effluent Limitations are in micrograms per liter (ug/l)

NS - Not Specified.

1. The maximum allowable concentration in listed as "ND".

2. The sum of all phenolic compounds (total phenols) must be less than 1 ug/L.
3. Only applies in Nassau and Suffolk County.

References:

- Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations; Effective August 4, 1999.

- Technical & Operational Guidance Series 1.1.1: Ambient Water Quality Standards and Guidance Values and Groundwater
Effluent Limitation; Published June 1998 and addended January 1999, April 2000, and June 2004.
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Appendix A

Quality Assurance Project Plan



Chevron Environmental Management Company

Quality Assurance Project Plan

Former Gulf Oil Terminal Oceanside
Town of Hempstead, New York
NYSDEC Site No. 130165

June 2010

Imagine the result
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Executive Summary

This Quality Assurance Project Plan (QAPP) was prepared for the Former Gulf Oil Terminal located in
Oceanside, Town of Hempstead, New York (site). This QAPP will support future work plans for the site.

This QAPP was prepared in a manner consistent with the following reference and guidance documents:

e United States Environmental Protection Agency (USEPA) guidance document entitled EPA
Requirements for Quality Assurance Project Plans, EPA-QA/R-5 (USEPA 2001), which replaces
QAMS-005/80, Interim Guidance and Specifications for Preparing Quality Assurance Project Plans
(USEPA 1980)

e USEPA Guidance for Quality Assurance Project Plans (USEPA 2002b)

Information contained in this QAPP has been organized into the following sections:

Section | Content

Project Management

1 Project Organization
2 Project Background
3 Project Description
4 Quality Objectives and Criteria for Measurement Data
5 Special Training Requirements/Certification
6 Documentation and Records

Measurement/Data Acquisition
7 Sampling Process Design
8 Sampling Method Requirements
9 Sample Handling and Custody Requirements
10 Analytical Method Requirements
11 Quality Control Requirements
12 Instrument/Equipment Testing, Inspection, and Maintenance Requirements
13 Instrument Calibration and Frequency
14 Inspection/Acceptance Requirements for Supplies and Consumables
15 Data Acquisition Requirements for Non-Direct Measurements
16 Data Management

Assessment/Oversight
17 Assessment and Response Actions
18 Reports to Management
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Section Content
Data Validation and Usability

19 Data Reduction and Review
20 Data Validation and Verification
21 Reconciliation with User Requirements

Each of the subjects listed above are discussed in the subsequent sections. This QAPP also contains
pertinent information from the Remedial Investigation/Feasibility Study Work Plan (RI/FS WP) related to
measuring and evaluating the analytical data.
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ASP

BCP

CEMC

CFlI

CLP

CcoC

CvocC

DQO

EDD

GC/MS

GIS

Gulf

MS

MSD

NYSDEC

OSHA

QA

QAC

QAPP

Analytical Services Protocol

Brownfield Cleanup Program

Chevron Environmental Management Company
Cumberland Farms, Inc.

Contract Laboratory Program

chain-of-custody

chlorinated volatile organic compound

data quality objective

electronic data deliverable

gas chromatography/mass spectrometry
geographic information system

Gulf Oil Limited Partnership

matrix spike

matrix spike duplicate

New York State Department of Environmental Conservation
Occupational Safety and Health Administration
quality assurance

Quality Assurance Coordinator

Quality Assurance Project Plan
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quality assurance/quality control

quality control

remedial investigation

Remedial Investigation /Feasibility Study Work Plan
relative percent difference

sample delivery group

Former Gulf Oil Terminal located in Oceanside, Town of Hempstead, New York
Standard Operating Procedure

semivolatile organic compound

Target Analyte List

total organic carbon

United States Environmental Protection Agency
volatile organic compound

vapor recovery unit
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1. Project Organization

1.1 Project Organization
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Investigations performed as part of the Remedial Investigation /Feasibility Study Work Plan (RI/FS WP) at
the Former Gulf Oil Terminal located in Oceanside, Town of Hempstead, New York (site), will require
integration of personnel from the organizations identified below, collectively referred to as the “project

team.” The responsibilities for each member of the project team are described below.

1.1.1 Overall Project Management

On behalf of Chevron Environmental Management Company (CEMC), ARCADIS has overall responsibility
for the remedial investigation (RI) activities at the site. ARCADIS personnel will perform related sampling
activities, evaluate data and prepare the deliverables as specified in the RI/FS WP. Project direction will be
provided by CEMC, with oversight by the New York State Department of Environmental Conservation
(NYSDEC). A list of key project management personnel is provided below.

Company/Organization Title Name Phone Number
NYSDEC Project Manager Heidi Dudek 518.402.9622
Quality Assurance Manager TBD TBD

Chevron

Project Coordinators

Peter Kasbhohm

770.984.3145

ARCADIS

Project Officer

John Vogeley

925.274.1100

Project Manager

William McCune

315.671.9172

Field Manager Andy Korik 315.671.9353
Quality Assurance Coordinator Dennis K. Capria 315.671.9299
Lab — TestAmerica Project Manager Tony Bogolin 716.504.9822

Quality Assurance Manager

Paula Benham

716.504.9833

1.1.2 Task Managers

The staff performing the investigations and site activities will be directed by representatives of the project
team. The personnel responsible for each of the site activities are listed below.

Company/Organization

Title

Name

Phone Number

ARCADIS

Field Task Manager

Andy Korik

315.671.9353

Health and Safety Officer TBA
Database Administrator TBA
Data Validator TBA
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1.2 Team Member Responsibilities
The responsibilities of the various team members are summarized below by organization.
1.2.1 Chevron Environmental Management Company

Project Coordinator

Responsibilities and duties include:
e Provide overall direction of site actions.
e Direct ARCADIS project team members.

e Review ARCADIS work products, including data, memoranda, letters, reports and all other
documents transmitted to the NYSDEC.

1.2.2 ARCADIS

Project Officer

Responsibilities and duties include:

e Oversee ARCADIS work products.

e Provide ARCADIS approval for major project deliverables.

Project Manager

Responsibilities and duties include:

e Manage and coordinate the project as defined in the RI/FS WP, focusing on the objectives of the site
activities.

e Review documents prepared by ARCADIS.

e Ensure that corrective actions are taken for deficiencies cited during any audits of site activities.

G:\DIV11\DOC10\6518040_0031011100_QAPP.doc



Quality Assurance
Project Plan

Former Gulf Oil Terminal
Oceanside, Town of
Hempstead, New York
Revision: Date:

Task Managers

The RI components will be managed by various Task Managers, as set forth in Section 1.1.2. Duties of
each Task Manager include, as appropriate:

e Manage relevant daily activities.

e Develop, establish and maintain files on relevant site activities.

e Review data reductions from the relevant site activities.

e Perform final data review of field data reductions and reports on relevant site activities.

e Ensure that corrective actions are taken for deficiencies cited during audits of relevant site activities.
e Perform overall quality assurance/quality control (QA/QC) of the relevant portions of the site activities.
e Review relevant field records and logs.

¢ Instruct personnel working on relevant site activities.

e Coordinate field and laboratory schedules pertaining to relevant site activities.

e Request sample bottles from laboratory.

o Review field instrumentation, maintenance and calibration to meet quality objectives.

e Prepare reports pertaining to relevant site activities.

e Maintain field and laboratory files of notebooks/logs, data reductions and calculations; transmit
originals to the Project Manager.

Field Personnel
Responsibilities and duties include:
o Perform field procedures associated with the investigations identified in the RI/FS WP.

e Perform field analyses and collect quality assurance (QA) samples.
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e Calibrate, operate and maintain field equipment.
e Reduce field data.

e Maintain sample custody.

e Prepare field records and logs.

Quality Assurance Coordinator

Responsibilities and duties include:
e Review laboratory data packages.
e Oversee and interface with the analytical laboratory.

e Coordinate field QA/QC procedures with Task Managers (including audits of field activities),
concentrating on field analytical measurements and practices to meet data quality objectives (DQOSs).

o Review field reports.
e Perform and review audit reports.
e Prepare interim QA/QC compliance reports.

e Prepare a QA/QC report in accordance with United States Environmental Protection Agency (USEPA)
Region Il guidelines, which includes an evaluation of field and laboratory data and data usability reports.

1.2.3  Analytical Laboratories

General responsibilities and duties of the analytical laboratories include:

e Perform sample analyses and associated laboratory QA/QC procedures.
e Supply sampling containers and shipping cartons.

e Maintain laboratory custody of sample.

e Strictly adhere to all protocols in this Quality Assurance Project Plan (QAPP).
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Project Manager

Responsibilities and duties include:

e Serve as primary communication link between ARCADIS and laboratory technical staff.
e Monitor workloads and ensure availability of resources.

e Oversee preparation of analytical reports.

e Supervise in-house chain-of-custody (COC).

Quality Assurance Manager

Responsibilities and duties include:

e Supervise personnel reviewing and inspecting all project-related laboratory activities.
e Conduct audits of all laboratory activities.

1.24 NYSDEC

Project Manager

Responsibilities and duties include:

e Provide NYSDEC review and approval of the RI/FS WP, supporting documents and future
deliverables.

e Monitor the progress of site activities.

Quality Assurance Manager

Responsibilities and duties include:
e Review and approval of the QAPP.

o Review of the QA/QC portion of any submitted report.
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e Monitor the progress of the RI/FS.

e Ensure that all activities are performed in compliance with applicable federal, state and regional
requirements.

e Perform field and laboratory audits, if necessary.
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2. Project Background
2.1 Site Location and Description

The site consists of 7.2 acres located at 1 Industrial Place in Oceanside, Township of Hempstead, Nassau
County, New York. A Site Location Map is presented in the RI/FS WP on Figure 1. The site is currently
unoccupied and all former buildings have been demolished. The site is bound to the south by Barnum’s
Channel, to the east by the Long Island Rail Road, to the north by the former Exxon Petroleum Terminal
and to the west by Hampton Road. A junk yard and office buildings are located west of Hampton Road,
fronting Hog Island Channel. Daly Boulevard is located north of the former Exxon Petroleum Terminal and
another petroleum terminal (Sprague) is located north of Daly Boulevard.

2.1.1 Site History

The site consists of three lots. A portion of the site (Lot 504) was first developed as a petroleum terminal
by Gulf Oil Corporation in 1931. Lots 503 and 502 were purchased by Gulf Oil Corporation in 1950 and
1956, respectively. Chevron acquired Gulf Oil Corporation in the mid 1980s. As part of the purchase,
Chevron was required to divest the northeast division. In 1986, Cumberland Farms, Inc. (CFl) purchased
the northeast marketing assets of Gulf Oil Corporation from Chevron. The purchase included the
Oceanside Terminal, which was transferred to CFl in May 1986. In December 1993, CFl, in a joint venture
with Catamount Petroleum LP (Catamount), formed Gulf Oil Limited Partnership (Gulf). CFl owned two-
thirds of Gulf as a limited partner and Catamount owned one-third of Gulf as the general partner. In
September 2005, CFI exercised its option to buy out Catamount and reorganized Gulf under a new
general partner. However, ownership percentages of Gulf did not change during the reorganization. Gulf
remains as the current owner/operator of the site.

Operation of the petroleum terminal ceased in the early 1990s. Demolition of the former petroleum
terminal aboveground storage tanks was completed in 2003. The remaining on-site buildings
(maintenance building, office building and several small buildings associated with historical petroleum
terminal operations) were demolished in 2005. The site is currently vacant.

The site has undergone extensive investigation and remediation since the 1990s under NYSDEC
oversight (Spill No. 92-03883). In January 2007, the NYSDEC accepted Lowe’s Home Centers, Inc.
(Lowe’s) as a volunteer under the Brownfield Cleanup Program (BCP) — Site No. C130165. Following the
decision by Lowe’s to withdraw from the BCP in 2009, the NYSDEC transferred the site into the
Hazardous Waste Program (State Superfund Site). An Order on Consent and Administrative Settlement
was executed between the NYSDEC and CEMC on December 23, 2009 (Index # W3-1142-09-08, Site #
130165).
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Project Description

3.1 Remedial Investigation Objectives

The proposed RI objectives for this site are:

Complete supplemental investigations to address data gaps and to horizontally and vertically
delineate soil and groundwater impacts. The results will be used to estimate the contaminant mass
and distribution in the shallow sand fill, the underlying meadow mat, and the deep sand.

Conduct additional pre-remedial design investigation (e.g., aquifer testing, bench-scale testing,
specific-capacity testing, slug testing) to adequately understand the hydrogeologic and geochemical

site characteristics to evaluate, select and design the appropriate remedial design for this site.

Characterize the sources of contamination, migration pathways and actual or potential receptors of
contaminants on or through air, soil, sediment, groundwater and surface water.

Collect and evaluate additional data, as needed, to evaluate the remedial action alternatives.

Collect data, as needed, to evaluate the actual and potential threats to public health and the
environment.

Collect and evaluate information for a Fish and Wildlife Resource Impact Analysis.

3.2 Remedial Investigation Scope of Work

The RI scope of work consists of the following:

1.

Inspect existing monitoring wells on site to assess their conditions (e.g., number of existing wells,
suitability for sampling). If any of the mapped existing wells are found to have been destroyed or are
unsuitable for sampling and monitoring, CEMC will assess the need for well replacement.

Install additional monitoring wells in the shallow sand fill layer and the deep sand layer for vertical
delineation of petroleum impacts as well as chlorinated volatile organic compounds (CVOCSs).
ARCADIS proposes to install seven monitoring wells in the shallow sand fill layer: four monitoring
wells along the bulkhead and three monitoring wells in vapor recovery unit (VRU) area. ARCADIS also
proposes to install three deep monitoring wells: two monitoring wells replacing known destroyed wells
(MW-26D and MW-31D) and one new monitoring well for vertical delineation (monitoring well MW-
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25D3) at the former VRU. The proposed locations of the monitoring wells are depicted in the RI/FS
WP on Figure 10.

Perform test pit/trench excavations at the former barge dock and the former garage area. A total of
nine test pits/trenches will be excavated: six test pits at the former locations of the barge dock
buildings, and three test pits at the former garage area. The test pits will be excavated to a depth
between 5 and 9 feet, depending upon the depth to water. The test pit excavations will be used to
assess the extent of residual light nonaqueous phase liquid and petroleum impacts in the shallow
sand fill layer. The proposed locations of the test pits/trenches are depicted in the RI/FS WP on Figure
11.

Conduct a soil boring investigation at the former VRU, including advancing three soil borings to
complete further vertical delineation within the meadow mat. The soil borings will be drilled to an
approximate maximum depth of 16 feet. The proposed locations of the soil borings are depicted in the
RI/FS WP on Figure 12.

Analyze select soil samples from soil borings and test pits for volatile organic compounds (VOCSs),
semivolatile organic compounds (SVOCSs), Target Analyte List (TAL) metals, total organic carbon and
ferrous iron.

Conduct aquifer testing of the deep sand layer. ARCADIS proposes to conduct a step pumping test
and/or a 24-hour pumping test at monitoring well MW-30D. MW-30D was selected because this area
and depth horizon may be the subject of future focus, to reduce the amount of and exposure to
groundwater affected by higher concentrations of CVOCs.

Perform tracer testing at the deep sand layer. A nonreactive tracer (e.g., fluorescein) will be used to
further assess hydraulic characteristics of the water-bearing units beneath the site.

Complete groundwater sampling of existing and newly installed monitoring wells. The groundwater
samples will be analyzed for VOCs, SVOCs, methane, ethane, ethene, total dissolved solids,
alkalinity, alkalinity-bicarbonate, sulfate, sulfide, nitrate, nitrite, nitrogen as ammonia, phosphorous as
orthophosphate, calcium, total dissolved organic carbon, magnesium (total and dissolved), iron (total
and dissolved) and TAL metals (total and dissolved).

Conduct specific-capacity testing during the proposed groundwater sampling event (Item 7 above).
Conduct bench-scale testing of soil and groundwater to estimate the soil oxidant demand and efficacy

of persulfate under differing activation scenarios to evaluate the feasibility of an in-situ chemical
oxidation (ISCO) remedial option for saturated soil and groundwater in both the shallow and deep sand
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layers. Soil samples for bench-scale testing will be collected during installation of the additional
monitoring wells and during the soil boring investigation. Groundwater samples for bench-scale
testing will be collected during the proposed groundwater sampling event (Item 7 above). Bench-scale
tests will be conducted on samples collected from the meadow mat for thermal resistivity. Other
bench-scale tests may be conducted as necessary as Rl work progresses at the site.

11. Perform remediation hydraulics evaluations as needed to refine the understanding of contaminant fate
and transport, aquifer architecture, and refinement of the conceptual site model.

After completing and evaluating the proposed RI work scope, additional remedial or pre-design
investigation activities will be proposed if remaining data gaps are identified.
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4. Quality Objectives and Criteria for Measurement Data

The DQO process, as described in the USEPA QA/G-4 QAPP (2006) instructions document, is intended
to provide a “logical framework” for planning field investigations. This section addresses each of the seven
sequential steps in the USEPA QA/G-4 QAPP DQO process.

4.1 Step 1: State the Problem

The RI/FS will be conducted at the site in two phases, including source investigation and characterization,
and bench-scale testing. The sampling and analysis program is intended to generate data to evaluate
remedial measures for treatment of the source areas.

4.2 Step 2: Identify the Goal of the Study

The initial use of the data is descriptive (distribution and concentration of the constitutes of concern) and
there is no decision point for this descriptive application. Subsequent to review of the descriptive
information, an exposure evaluation will be performed based on the findings of the site investigation.

4.3 Step 3: Identify Information Inputs

Decision inputs incorporate both concentrations and the distribution of constitutes of concern in site
media. A fundamental basis for decision-making is that a sufficient number of data points of acceptable
quality are available from the investigation to support the decision. Thus, the necessary inputs for the
decision are: 1) the proportion of non-rejected (usable) data points and 2) the quantity of data needed to
evaluate remedial measures.

The data will be evaluated for completeness, general conformance with requirements of this QAPP and
consistency among data sets and with historical data, as appropriate.

4.4 Step 4: Define the Boundaries of the Study

The site consists of 7.2 acres located at 1 Industrial Place in Oceanside, Township of Hempstead, Nassau
County, New York. The site is bound to the south by Barnum’s Channel, to the east by the Long Island
Rail Road, to the north by the former Exxon Petroleum Terminal and to the west by Hampton Road. A
junk yard and office buildings are located west of Hampton Road, fronting Hog Island Channel. Daly
Boulevard is located north of the former Exxon Petroleum Terminal and another petroleum terminal
(Sprague) is located north of Daly Boulevard.
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4.5 Step 5: Developing the Analytical Approach

The decision on whether data can be used in the exposure evaluation will be based on the validation
results. Following validation, the data will be flagged, as appropriate, and any use restrictions will be
noted. The sampling plan has been devised so that the loss of any single data point will not hinder
description of the distribution of constitutes of concern or the development of a risk assessment. Given
this, a reasonable decision rule will be that 90 percent of the data points not be rejected and deemed
unusable for exposure evaluation purposes. Applicable actions will be evaluated, if needed based on the
results of the exposure evaluation.

4.6 Step 6: Specify Performance or Acceptance Criteria

Specifications for this step call for: 1) giving forethought to corrective actions to improve data usability and
2) understanding the representative nature of the sampling design. This QAPP meets both specifications
for this step. The sampling and analysis program has been developed based on a review of previous site
data and knowledge of present site conditions. Corrective actions are described elsewhere in the
document and in the appended documents. The representative nature of the sampling design has been
assured by discussions among professionals familiar with the site and the appropriate government
agencies.

Step 7: Develop the Plan for Obtaining Data

The overall QA objective is to develop and implement procedures for field sampling, COC, laboratory
analysis and reporting that will provide results to support the evaluation of the site data consistent with
National Contingency Plan requirements. DQOs for the sampling investigation efforts are summarized in
Section 4.7. The summary includes stated DQOs relative to data uses, data types, data quantity, sampling
and analytical methods, and data measurement performance criteria.

4.7 Data Categories

Three data categories have been defined to address various analytical data uses, and the associated
QA/QC effort and methods required to achieve the desired levels of quality. These categories are
discussed in Sections 4.7.1, 4.7.2 and 4.7.3.

4.7.1 Screening Data

Screening data affords a quick assessment of site characteristics or conditions. This DQO is applicable to
data collection activities that involve rapid, nonrigorous methods of analysis and QA. This objective is
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generally applied to physical and/or chemical properties of samples, degree of contamination relative to
concentration differences, and preliminary health and safety assessment.

4.7.2 Screening Data with Definitive Confirmation

Screening data allows rapid identification and quantitation, although the quantitation can be relatively
imprecise. This DQO is available for data collection activities that require qualitative and/or quantitative
verification of a select portion of sample findings (10 percent or more). This objective can also be used to
verify less rigorous laboratory-based methods.

4.7.3 Definitive Data

Definitive data are generated using analytical methods such as approved USEPA reference methods.
Data are analyte-specific, with confirmation of analyte identity and concentration. Methods produce raw
data (e.g., chromatograms, spectra, digital values) in the form of paper printouts or computer-generated
electronic files.

ARCADIS anticipates that both screening and definitive data categories will be used during the
investigation. Field parameters (e.g., turbidity, conductivity, temperature and pH), which will be obtained
during water column sampling for use in qualitatively interpreting other site data will be determined using
screening techniques. All remaining parameters will be determined using definitive techniques.

For this project, the following three levels of data reporting have been defined:

4.7.3.1 Level 1 — Minimal Reporting

Minimal or “results only” reporting is used for analyses that, either due to their nature (i.e., field
monitoring) or the intended data use (i.e., preliminary screening), do not generate or require extensive
supporting documentation.

4.7.3.2 Level 2 — Modified Reporting

Modified reporting is used for analyses that are performed following standard USEPA-approved methods

and QA/QC protocols and that, based on the intended data use, require some supporting documentation,
but not full Contract Laboratory Program- (CLP-) type reporting.
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4.7.3.3 Level 3 —Full Reporting:
Full CLP-type reporting is used for those analyses that, based on intended data use, require full
documentation. This reporting level would include Analytical Services Protocol (ASP) Superfund and

Category B reporting.

During the RI/FS, the following analytical methods will be used: USEPA SW-846 methods with NYSDEC
ASP Revision 2005, QA/QC requirement, and Category B reporting deliverables.

4.8 Field Investigations

As part of the RI/FS, field investigations will be conducted to support the DQOs. Details of the field
sampling investigations are described in the RI/FS WP.
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5. Special Training Requirements/Certification

In compliance with the Occupational Safety and Health Administration’s (OSHA) final rule, Hazardous
Waste Operations and Emergency Response, 29CFR§1910.120(e), all personnel performing RI/FS
activities at the site will have completed the requirements for OSHA 40-Hour Hazardous Waste
Operations and Emergency Response training. Persons in field supervisory positions will have also
completed the additional OSHA 8-Hour Supervisory Training.
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6. Documentation and Records
6.1 General

Samples of the various media will be collected as described in the RI/FS WP. This section describes the
documentation and associated reporting requirements.

6.2 Sample Designation System

6.2.1 Sample Codes

Samples will be identified with a unique designation system that will facilitate sample tracking. The sample
designation system to be employed during the sampling activities will be consistent, yet flexible enough to
accommodate unforeseen sampling events and conditions. An alpha-numeric system is considered
appropriate and will be used by field personnel to assign each sample with a unique sample identification
number.

The samples types will be designated using the following codes:

e Surface Soil - “SS”

e Soil Boring —“SB”

e Groundwater — “MW”"

e Trip Blank — “TB”

e Equipment Blank — “EB”

The two-digit sample number beginning with “01” will be assigned in the field and incremented by one as
samples are collected. Where necessary, the code system will be supplemented to accommodate
additional sample identification information. For example, the code for soil samples will include a qualifier
to identify the section increment (e.g., 0 to 0.5 feet).

Additional sample volumes collected for matrix spike (MS) and matrix spike duplicate (MSD) analysis will
be noted on the COC forms, and the associated additional sample containers will be labeled with the
appropriate suffix (MS or MSD). Rinse blanks will use the same coding scheme noted above, substituting

the location code with the prefix “RB” (e.g., the first rinse blank associated with soil collection will be
named RBSDO01). Field duplicates will be labeled as ordinary field samples with a unique identification
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number (e.g., the first field duplicate associated collection will be named DUPSBO01). Duplicate samples
will not be identified and the laboratory will analyze them as “blind” QC samples.

6.2.2 Field Documentation

Field personnel will provide comprehensive documentation covering all aspects of field sampling, field
analysis and sample COC. This documentation constitutes of a record that allows reconstruction of all
field events to aid in the data review and interpretation process. All documents, records and information
relating to the performance of the field work will be retained in the project file.

The various forms of documentation to be maintained throughout the project include:

e Daily Production Documentation. A field notebook consisting of a waterproof, bound notebook that will
contain a record of all activities performed at the site.

o Sampling Information. Detailed notes will be made as to the exact sampling location, physical
observations and weather conditions (as appropriate).

e Sample COC. COC forms will provide the record of responsibility for sample collection, transport and
submittal to the laboratory. COC forms will be filled out at each sampling site, at a group of sampling
sites, or at the end of each day of sampling by ARCADIS's field personnel designated to be
responsible for sample custody. If the samples are relinquished by the designated sampling person to
other sampling or field personnel, the COC form will be signed and dated by the appropriate
personnel to document the sample transfer. The original COC form will accompany the samples to the
laboratory and copies will be forwarded to the project files. A sample COC form is included in
Attachment 3A.

Persons will have custody of samples when the samples are in their physical possession, in their view
after being in their possession or in their physical possession and secured so they cannot be
tampered with. In addition, when samples are secured in a restricted area accessible only to
authorized personnel, they will be deemed to be in the custody of such authorized personnel.

e Field Equipment, Calibration and Maintenance Logs. To document the calibration and maintenance of

field instrumentation, calibration and maintenance logs will be maintained for each piece of field
equipment that is not factory-calibrated.
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6.3 Laboratory Documentation Files
6.3.1 Laboratory Project Files

The laboratory will establish a file for all pertinent data. The file will include all correspondence, faxed
information, phone logs and COC forms. The laboratory will retain all project files and data packages for 5
years.

6.3.2 Laboratory Logbooks

Workbooks, bench sheets, instrument logbooks and instrument printouts will be used to trace the history
of samples through the analytical process and document important aspects of the work, including the
associated QCs. As such, logbooks, bench sheets, instrument logs and instrument printouts will be part of
the permanent record of the laboratory.

Each page or entry will be dated and initialed by the analyst at the time of entry. Errors in entry will be
crossed out in indelible ink with one stroke, corrected without the use of white-out or by obliterating or
writing directly over the erroneous entry, and initialed and dated by the individual making the correction.
Pages of logbooks that are not used will be completed by lining out unused portions.

Information regarding the sample, analytical procedures performed and results of the testing will be
recorded on laboratory forms or personal notebook pages by the analyst. These notes will be dated and
will also identify the analyst, instrument used and instrument conditions.

Laboratory notebooks will be periodically reviewed by the laboratory group leaders for accuracy,
completeness and compliance with this QAPP. The laboratory group leader will verify all entries and
calculations. If all entries on the pages are correct, the laboratory group leader will initial and date the
pages. Corrective action will be taken for incorrect entries before the laboratory group leader signs.

6.3.3 Computer Tape and Hard Copy Storage

All electronic files and deliverables will be retained by the laboratory for not less than 5 years; hard copy
data packages (or electronic copies) will also be retained for not less than 5 years.

6.4 Data Reporting Requirements

Data will be reported both in the field and by the analytical laboratory, as described in Sections 6.4.1 and
6.4.2.
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6.4.1 Field Data Reporting

Information collected in the field through visual observation, manual measurement and/or field
instrumentation will be recorded in field notebooks or data sheets and/or on forms. Such data will be
reviewed by the appropriate Task Manager for adherence to the RI/FS WP and for consistency. Concerns
identified as a result of this review will be discussed with the field personnel, corrected if possible, and, as
necessary, incorporated into the data evaluation process.

If applicable, field data forms and calculations will be processed and included in appendices to the
appropriate reports (when generated). The original field logs, documents and data reductions will be kept
in the project file at the ARCADIS office in Syracuse, New York.

6.4.2 Laboratory Data Reporting

The laboratory is responsible for preparing ASP Category B data packages for all VOCs, SVOCs,
inorganics, total cyanide and total organic carbon (TOC) data; reduced data packages; and case
narratives for all other analyses.

Data reports for all parameters will include, at a minimum, the following items:

Narrative. Summary of activities that took place during sample analysis, including the following
information:

® laboratory name and address

® date of sample receipt

® cross reference of laboratory identification number to contractor sample identification
® analytical methods used

® deviations from specified protocol

® corrective actions taken
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Analytical Results. Reported according to analysis type and including the following information, as
acceptable:

sample ID

® laboratory ID

® date of collection
® date of receipt

® date of extraction
® date of analysis
® detection limits

Sample results on the report forms will be collected for dilutions. Soil samples will be reported on a dry
weight basis. Unless otherwise specified, results will be reported uncorrected for blank contamination.

The data for VOCs, SVOCs, inorganics and TOC analyses will be expanded to include all supporting
documentation necessary to provide a Category B package. This additional documentation will include,
but is not limited to, all raw data required to recalculate any result, including printouts, chromatograms and
guantitation reports. The report also will include standards used to calibrate and calculate analytical
results; sample extraction, digestion and other preparation logs; standard preparation logs; instrument run
logs; and moisture content calculations.

G:\DIV11\DOC10\6518040_0031011100_QAPP.doc

20



7. Sampling Process Design

Quality Assurance
Project Plan

Former Gulf Oil Terminal
Oceanside, Town of
Hempstead, New York
Revision: Date:

Information regarding the sampling design and rationale and associated sampling locations are presented

in the RI/FS WP.
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8. Sampling Method Requirements

Source materials, groundwater and soil samples will be collected as described in the RI/FS WP and in the
standard operating procedure (SOP) for field activities contained in Attachment 3. The RI/FS WP also
contains procedures that will be followed to drill and sample soil borings; install and develop monitoring
wells; measure water levels; collect groundwater samples; perform field measurements; and handle,
package and ship collected samples.
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9. Sample Handling and Custody Requirements
9.1 Sample Containers and Preservation

Appropriate sample containers, preservation methods and laboratory holding times for samples collected
during the RI/FS are shown in Table 4.

The analytical laboratory will supply appropriate sample containers and preservatives, as necessary.
Precleaned bottles will be purchased according to USEPA Office of Solid Waste and Emergency
Response Directive 9240.05A requirements. The field personnel will be responsible for properly labeling
containers and preserving samples (as appropriate). Sample labeling procedures are discussed in Section
9.2.2.

9.2 Field Custody Procedures

The objective of field sample custody is to assure that samples are not tampered with from the time of
sample collection through the time of transport to the analytical laboratory. Persons will have custody of
samples when the samples are in their physical possession, in their view after being in their possession or
in their physical possession and secured so they cannot be tampered with. In addition, when samples are
secured in a restricted area that is accessible only to authorized personnel, they will be deemed to be in
the custody of such authorized personnel.

Field custody documentation consists of both field logbooks and field COC forms.

9.2.1 Field Logbooks

Field logbooks will provide the means of recording data for the collection activities performed during the
RI/FS. Entries will be described in detail so that persons going to the site can reconstruct a particular
situation without reliance on memory.

Field logbooks will be bound field survey books or notebooks. Logbooks will be assigned to field

personnel, but will be stored in a secure location when not in use. Each logbook will be identified by the
project-specific document number. The title page of each logbook will contain the following information:

® person to whom the logbook is assigned
®* Jogbook number

® project name
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® project start date

® enddate

Entries into the logbook will contain a variety of information. At the beginning of each entry, the date, start
time, weather, names of all sampling team members present, level of personal protection being used and
signature of the person making the entry will be entered. The names of visitors to the site, field sampling
or investigation team personnel, and the purpose of their visit will also be recorded in the field logbook.
Field personnel will record measurements made and samples collected. Entries will be made in ink and no
erasures will be made. If information is entered incorrectly, the information will be crossed out with one
strike mark. Whenever a sample is collected or a measurement is made, the location of the station will be
described in detail. The number of photographs taken of the station, if any, will also be noted. All
equipment used to make measurements will be identified, along with the date of calibration.

Samples will be collected following the sampling procedures documented in the RI/FS WP. The
equipment used to collect samples will be noted, along with the time of sampling, sample description,
depth at which the sample was collected, volume and number of containers. Sample identification
numbers will be assigned prior to sample collection. Field duplicate samples, which will receive an entirely
separate sample identification number, will be noted under sample description.

9.2.2 Sample Labeling

Preprinted sample labels will be affixed to sample bottles prior to delivery at the sampling site. The
following information is required on each sample label:

® project

¢ date collected
® time collected
® Jlocation

® sampler

® analysis to be performed
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® preservative
® sample number
9.2.3 Field COC Forms

Completed COC forms will be required for all samples that are submitted for analysis. COC forms will be
initiated by the field sampling personnel. The COC forms will contain the unique sample identification
number, sample date and time, sample description, sample type, preservation (if any), and analyses
required. The original COC form will accompany the samples to the laboratory. Copies of the COC will be
made prior to shipment (or multiple copy forms used) for field documentation. The COC forms will remain
with the samples at all times. The samples and signed COC forms will remain in the possession of the
field sampling personnel until the samples are delivered to the express carrier (e.g., Federal Express) or
hand delivered to a mobile or permanent laboratory, or placed in secure storage.

Sample labels will be completed for each sample using waterproof ink. The labels will include sample
information such as: sample number and location, type of sample, date and time of sampling, sampler's
name or initials, preservation, and analyses to be performed. The completed sample labels will be affixed
to each sample bottle and covered with clear tape.

Whenever samples are split with a government agency or other party, a separate COC will be prepared
for those samples and marked to indicate with whom the samples are being split. The person
relinquishing the samples to the facility or agency should request the signature of the facility or agency
representative who acknowledges receipt of the sample. If the representative is unavailable or refuses,
this must be noted in the “Received By” space.

9.3 Management of Investigation-Derived Materials and Wastes

Management of investigation-derived materials and wastes will be performed consistent with the Guide to
Management of Investigation — Derived Wastes, 9345.3-03FS (USEPA 1992). Disposable equipment
(including personal protective equipment) and debris will be containerized and appropriately labeled
during the sampling events, and will be disposed of accordingly. All purged groundwater and water
generated during equipment decontamination will be containerized and temporally staged on site in a 55-
gallon drum, and will be disposed of appropriately based on analytical results. Equipment will be
decontaminated, as appropriate, as discussed in the Attachment 3B. All soil cuttings associated with
drilling soil borings will also be collected and temporally stored on site in a 55-gallon drum(s), and
disposed of properly following receipt of analytical results.
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9.4 Packing, Handling and Shipping Requirements

Sample packaging and shipment procedures are designed so that the samples will arrive intact at the
laboratory, with the COC.

Samples will be packaged for shipment as described below:

® Securely affix sample labels to the sample containers with clear packing tape.

® Check the caps on the sample containers so that they are properly sealed.

®* Wrap the sample container cap with clear packing tape to prevent it from becoming loose.

® Complete the COC form with the required sampling information and ensure that the recorded
information matches the sample labels. NOTE: If the designated sampler relinquishes the samples to
other sampling or field personnel for packing or other purposes, the sampler will complete the COC
prior to this transfer. The appropriate personnel will sign and date the COC form to document the
sample custody transfer.

® Using duct tape, secure the outside drain plug at the bottom of the cooler.

®*  Wrap sample containers in bubble wrap or other cushioning material.

® Place 1 to 2 inches of cushioning material at the bottom of the cooler.

® Place the sealed sample containers into the cooler.

® Place ice in plastic bags and seal. Place loosely in the cooler.

® Fill the remaining space in the cooler with cushioning material.

® Place COC forms in a plastic bag and seal. Tape the forms to the inside of the cooler lid.

® Close the lid of the cooler, lock and secure with duct tape.

®* Wrap strapping tape around both ends of the cooler at least twice.
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®* Mark the cooler on the outside with the following information: shipping address, return address,
“Fragile” labels and arrows indicating “this side up.” Cover the labels with clear plastic tape. Place a
signed custody seal over the sample cooler lid.

Samples will be hand-delivered or delivered by an express carrier within 48 hours of the time of collection.
Shipments will be accompanied by the COC form identifying the contents. The original form will
accompany the shipment; copies will be retained by the sampler for the sampling office records. If the
samples are sent by common carrier, complete a bill of lading form. Receipts or bills of lading will be
retained as part of the permanent project documentation. Commercial carriers are not required to sign off
on the COC form as long as the forms are sealed inside the sample cooler and the custody seals remain
intact.

The analytical laboratory will provide sample custody seals and packing materials for filled sample
containers. Place the filled, labeled and sealed containers in a cooler on ice and pack carefully to
eliminate the possibility of container breakage.

Additional procedures for packing, handling and shipping environmental samples are presented in the
RI/FS WP.

9.5 Laboratory Custody Procedures
9.5.1 General

Upon sample receipt, laboratory personnel will be responsible for sample custody. The original field COC
form will accompany all samples requiring laboratory analysis. The laboratory will use COC guidelines
described in the USEPA guidance documents. Samples will be kept secured in the laboratory until all
stages of analysis are complete. All laboratory personnel having samples in their custody will be
responsible for documenting and maintaining sample integrity.

9.5.2 Sample Receipt and Storage

Immediately upon sample receipt, the laboratory sample custodian will verify the cooler seal, open the
cooler and compare the contents against the field COC. The laboratory sample custodian will notify
ARCADIS if a sample container is missing or received broken, the sample is in an inappropriate container,
or the samples has not been preserved by appropriate means. The laboratory sample custodian will be
responsible for logging the samples in, assigning a unique laboratory identification number to each
sample, labeling the sample bottle with the laboratory identification number and moving the sample to an
appropriate storage location to await analysis. The laboratory sample custodian will record the following
information in the laboratory tracking system: project name, field sample code, date sampled, date
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received, analysis required, storage location and date, and action for final disposition. Relevant custody
documentation will be placed in the project file.

9.5.3 Sample Analysis

Analysis of an acceptable sample will be initiated by worksheets that contain all pertinent information for
analysis.

Samples will be organized into sample delivery groups (SDGSs) by the laboratory. An SDG may contain up
to 20 field samples (field duplicates, trip blanks and rinse blanks are considered field samples for SDG
assignment). All field samples assigned to one SDG will be received by the laboratory over a maximum of
7 calendar days and must be processed through the laboratory (preparation, analysis and reporting) as a
group. Every SDG must include a minimum of one site-specific MS/MSD pair, which will be received by
the laboratory at the start of the SDG assignment.

9.5.4 Sample Storage Following Analysis

Samples will be maintained by the laboratory for at least 1 month after the final report is delivered to
ARCADIS. The laboratory will be responsible for the eventual and appropriate disposal of the samples.
The analytical laboratory will inform ARCADIS before disposing of any samples. Unused portions of the
samples, sample extracts and associated wastes will be disposed of by the laboratory in accordance with
applicable rules and regulations as specified in their SOP for waste disposal.
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10. Analytical Method Requirements

10.1 Field Parameters and Methods

Field analytical procedures will include the measurement of pH, turbidity, temperature, conductivity and
groundwater levels. Specific field measurement protocols are provided in the RI/FS WP and in the SOPS
contained in Attachment 3.

10.2 Laboratory Parameters and Methods

The methods listed below include the range of analyses expected to be performed. The associated
laboratory SOPs are included in Attachment 1.

Laboratory analytical requirements presented in Sections 10.2.1, 10.2.2 and 10.2.3 include a general
summary of requirements, specifics related to each sample medium to be analyzed and details of the
methods to be used for this project. SW-846 methods with NYSDEC ASP 2005 Revision, QA/QC and
reporting deliverables requirements will be used for all analytes.

10.2.1 General

The following tables summarize general analytical requirements:

Table Title

Table 1 Environmental and Quality Control Analyses

Table 3 Parameters, Methods and Target Reporting Limits

Table 4 Sample Containers, Preservation Methods and Holding Times

10.2.2 Remedial Investigation/Feasibility Study Sample Matrices
10.2.2.1 Groundwater

Analyses will be performed following the methods listed in Table 1. Analytical results for all analyses will
be reported in units identified in Table 3.

10.2.2.2 Soll

Analyses of soil samples will be performed following the methods listed in Table 1. Results will be
reported as dry weight, in units presented in Table 3. Moisture content will be reported separately.
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10.3 Analytical Requirements

The primary sources to describe the analytical methods to be used during the investigation are provided in
USEPA SW-846 Test Methods for Evaluating Solid Waste, Third Edition; and USEPA Methods for
Chemical Analysis of Water and Waste with NYSDEC ASP 2005 Revision, QA/QC and reporting
deliverables requirements. Detailed information regarding QA/QC is provided in NYSDEC ASP 2005 and
methods and laboratory SOPs.
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11. Quality Control Requirements

11.1 Quality Assurance Indictors

The overall QA objective for this QAPP is to develop and implement procedures for sampling, COC,
laboratory analysis, instrument calibration, data reduction and reporting, internal QC, audits, preventive
maintenance, and corrective action, to generate valid data. These procedures are presented or
referenced in the following sections of the QAPP. Specific QC checks are discussed in Section 11.2.
QA indicators are generally defined in terms of five parameters:

1. Representativeness

2. Comparability

3. Completeness

4. Precision

5. Accuracy

Each parameter is defined below. Specific objectives for the site actions are set forth in other sections of
this QAPP as referenced below.

11.1.1 Representativeness

Representativeness is the degree to which sampling data accurately and precisely represent site
conditions, and is dependent on sampling and analytical variability and the variability of environmental
media at the site. The actions have been designed to assess the presence of the chemical constituents at
the time of sampling. The RI/FS WP presents the rationale for sample quantities and location. This QAPP
presents field sampling and laboratory analytical methodologies. The use of the prescribed field and
laboratory analytical methods with associated holding times and preservation requirements are intended
to provide representative data.

11.1.2 Comparability
Comparability is the degree of confidence with which one data set can be compared to another.

Comparability between this investigation, and to the extent possible, with existing data will be maintained
through consistent sampling and analytical methodology set forth in the RI/FS WP and this QAPP, SW-

G:\DIV11\DOC10\6518040_0031011100_QAPP.doc



Quality Assurance
Project Plan

Former Gulf Oil Terminal
Oceanside, Town of
Hempstead, New York
Revision: Date:

846 analytical methods with NYSDEC ASP Revision 2005, QA/QC requirements, and Category B
reporting deliverables, and through use of QA/QC procedures and appropriately trained personnel.

11.1.3 Completeness

Completeness is defined as a measure of the amount of valid data obtained from an event and/or
investigation compared to the total amount that was obtained. This will be determined upon final
assessment of the analytical results, as discussed in Section 11.6.

11.1.4 Precision

Precision is the measure of reproducibility of sample results. The goal is to maintain a level of analytical
precision consistent with the project objectives. To maximize precision, ARCADIS will follow the sampling
and analytical procedures established in this QAPP. All work for this investigation will adhere to
established protocols presented in the RI/FS WP. Checks for analytical precision will include the analysis
of MSDs, laboratory duplicates and field duplicates. Checks for field measurement precision will include
obtaining duplicate field measurements. Precision QC checks are discussed in Section 11.4.

11.1.5 Accuracy

Accuracy is the deviation of a measurement from the true value of a known standard. ARCADIS will
monitor both field and analytical accuracy through initial and continuing calibration of instruments. In
addition, ARCADIS will use internal standards, MSs, blank spikes and surrogates (system monitoring
compounds) to assess the accuracy of the laboratory analytical data. These QC samples are discussed in
Section 11.5.

11.2 Field Quality Control Checks

11.2.1 Field Measurements

To verify the quality of data using field instrumentation, ARCADIS will obtain and report all duplicate field
measurements. A duplicate measurement involves obtaining a second measurement at the same
sampling location.

11.2.2 Sample Containers

The laboratory will supply certified-clean sample containers in accordance with Exhibit | of the NYSDEC
ASP Revision 2005 (Eagle Picher precleaned containers or equivalent).
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11.2.3 Field Duplicates

ARCADIS will collect field duplicates from the different site materials to verify the reproducibility of the
sampling methods. Field duplicates will be prepared by placing well-homogenized aliquots (except
samples for VOC analysis) from the same sample location into individual sample containers, which will be
submitted blind to the laboratory. Field duplicate water samples and soil samples for VOC analysis will
constitute co-located samples rather than homogenized aliquots. In general, field duplicates will be
analyzed at a 5 percent frequency (every 20 samples) for the chemical constituents. Table 1 provides an
estimated number of field duplicates to be prepared for each applicable parameter and matrix.

11.2.4 Rinse Blanks

Rinse blanks are used to monitor the cleanliness of the sampling equipment and the effectiveness of the
cleaning procedures. Rinse blanks will be prepared and submitted for analysis once per day per matrix.
Rinse blanks will be prepared by filling sample containers with analyte-free water (supplied by the
laboratory) that has been routed through a cleaned sampling device. When dedicated sampling devices or
sample containers are used to collect the samples, rinse blanks will not be necessary. Table 1 provides
an estimated number of rinse blanks for environmental media samples to be collected during the RI/FS.

11.2.5 Trip Blanks

Trip blanks will be used to assess whether site samples have been exposed to non-site-related volatile
constituents during storage and transport. Trip blanks will be analyzed at a frequency of once per day, per
cooler containing samples to be analyzed for volatile organic constituents. A trip blank will consist of a
container filled with analyte-free water (supplied by the laboratory) that remains unopened with field
samples throughout the sampling event. Trip blanks will only be analyzed for VOCs. Table 1 provides an
estimated number of trip blanks collected for each matrix and parameter during the RI/FS.

11.3 Analytical Laboratory Quality Control Checks

11.3.1 General

Internal laboratory QC checks will be used to monitor data integrity. The TestAmerica Quality Manual is
provided in Attachment 2. These checks will include method blanks, MS/MSDs, spike blanks, internal
standards, surrogate samples, calibration standards and reference standards. Project QC limits for

duplicates and MSs are identified in Table 2. Laboratory control charts will be used to determine long-term
instrument trends.
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11.3.2 Method Blanks

Sources of contamination in the analytical process, whether specific analyses or interferences, must be
identified, isolated and corrected. The method blank is useful in identifying possible sources of
contamination within the analytical process. For this reason, the method blank must be initiated at the
beginning of the analytical process and encompass all aspects of the analytical work. As such, the
method blank will assist in accounting for any potential contamination attributable to glassware, reagents,
instrumentation or other sources that could affect sample analysis. One method blank will be analyzed
with each analytical series associated with no more than 20 samples.

11.3.3 MS/MSDs

MS/MSDs will be used to measure the accuracy of analyte recovery from the sample matrices and will be
site-specific. MS/MSD pairs will be analyzed at a 5 percent frequency (every 20 samples or once every
week, whichever comes first).

When MS recoveries are outside QC limits, associated control sample and surrogate spike recoveries will
be evaluated, as applicable, to attempt to verify the reason for the deviation and determine the effect on
the reported sample results. Table 1 presents an estimated number of MS and MSD analyses for each
applicable parameter.

11.3.4 Surrogate Spikes

Surrogates are compounds that are unlikely to occur under natural conditions and have properties similar
to the analytes of interest. This type of control is primarily used for organic samples analyzed by gas
chromatography/mass spectrometry (GC/MS) and GC methods and is added to the samples prior to
purging or extraction. The surrogate spike is used to provide broader insight into the proficiency and
efficiency of an analytical method on a sample-specific basis. This control reflects analytical conditions
that may not be attributable to sample matrix.

If surrogate spike recoveries exceed specified QC limits, the analytical results must be evaluated
thoroughly in conjunction with other control measures. In the absence of other control measures, the
integrity of the data may not be verifiable and reanalysis of the samples with additional control may be

necessary.

Surrogate spike compounds will be selected using the guidance provided in the analytical methods.
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11.3.5 Laboratory Duplicates

For inorganics, laboratory duplicates will be analyzed to assess laboratory precision. Laboratory
duplicates are defined as a separate aliquot of an individual sample that is analyzed as a separate
sample. Table 1 presents an estimated number of laboratory duplicates for each applicable parameter.

11.3.6 Calibration Standards

Calibration check standards analyzed within a particular analytical series provide insight regarding the
instruments’ stability. A calibration check standard will be analyzed at the beginning and end of an
analytical series, or periodically throughout a series containing a large number of samples.

In general, calibration check standards will be analyzed after every 12 hours, or more frequently, as
specified in the applicable analytical method. In analyses where internal standards are used, a calibration
check standard will only be analyzed in the beginning of an analytical series. If results of the calibration
check standard exceed specified tolerances, then all samples analyzed since the last acceptable
calibration check standard will be reanalyzed.

Laboratory instrument calibration standards will be selected using the guidance provided in the analytical
methods, as summarized in Section 13.

11.3.7 Internal Standards

Internal standard areas and retention times will be monitored for organic analyses performed by GC/MS
methods. Method-specified internal standard compounds will be spiked into all field samples, calibration
standards and QC samples after preparation and prior to analysis. If internal standard areas in one or
more samples exceed the specified tolerances, the cause will be investigated, the instrument will be
recalibrated if necessary, and all affected samples will be reanalyzed.

The acceptability of internal standard performance will be determined using the guidance provided within
the analytical methods.

11.3.8 Reference Standards/Control Samples

Reference standards are standards of known concentration and independent in origin from the calibration
standards. The intent of reference standard analysis is to provide insight into the analytical proficiency
within an analytical series. This includes preparation of calibration standards, validity of calibration,
sample preparation, instrument set-up and the premises inherent in quantitation. Reference standards will
be analyzed at the frequencies specified within the analytical methods.
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11.4 Data Precision Assessment Procedures

Field precision is difficult to measure because of temporal variations in field parameters. However,
precision will be controlled through the use of experienced field personnel, properly calibrated meters and
duplicate field measurements. Field duplicates will be used to assess precision for the entire
measurement system, including sampling, handling, shipping, storage, preparation and analysis.

Laboratory data precision for organic analyses will be monitored through the use of MS/MSD and
laboratory duplicates as identified in Table 1.

The precision of data will be measured by calculating the relative percent difference (RPD) by the
following equation:

RPD = (A-B) x 100
(A+B)/2

Where:

A = Analytical result from one of two duplicate measurements
B = Analytical result from the second measurement

Precision objectives for MSD and laboratory duplicate analyses are identified in the NYSDEC ASP
Revision 2005 and contained in Table 2.

11.5 Data Accuracy Assessment Procedures

The accuracy of field measurements will be controlled by experienced field personnel, properly calibrated
field meters, and adherence to established protocols. The accuracy of field meters will be assessed by
review of calibration and maintenance logs.

Laboratory accuracy will be assessed via the use of MSs, surrogate spikes, internal standards and
reference standards. Where available and appropriate, QA performance standards will be analyzed
periodically to assess laboratory accuracy. Accuracy will be calculated in terms of percent recovery as
follows:

% Recovery = A-Xx 100

B
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Where:

A = Value measured in spiked sample or standard
X = Value measured in original sample
B = True value of amount added to sample or true value of standard

This formula is derived under the assumption of constant accuracy over the original and spiked
measurements. If any accuracy calculated by this formula is outside of the acceptable levels, data will be
evaluated to determine whether the deviation represents unacceptable accuracy, or variable but
acceptable accuracy. Accuracy objectives for MS recoveries and surrogate recovery objectives are
identified in the NYSDEC ASP 2005 Revision and contained in Table2.

11.6 Data Completeness Assessment Procedures

Completeness of a field or laboratory data set will be calculated by comparing the number of valid sample
results generated to the total number of results generated.

Completeness = Number valid results X 100
Total number of results generated

As a general guideline, overall project completeness is expected to be at least 90 percent. The
assessment of completeness will require professional judgment to determine data usability for intended
purposes.
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12. Instrument/Equipment Testing, Inspection and Maintenance Requirements
12.1 General

Testing and maintenance schedules have been developed for both field and laboratory instruments. This
section summarizes testing and maintenance activities to be performed during the RI/FS.

12.2 Field Instruments and Equipment

Prior to field sampling, each piece of field equipment will be inspected to ensure that it is operational. If
the equipment is not operational, it will be serviced prior to its use. All meters that require charging or
batteries will be fully charged and have fresh batteries. If instrument servicing is required, the appropriate
Task Manager or field personnel will follow the maintenance schedule and arrange for timely service.
Field instruments will be maintained according to the manufacturers’ instructions.

Logbooks will be kept for each field instrument. Each logbook will contain records of operation,
maintenance, calibration and any problems and repairs. Logbooks for each piece of equipment will be
maintained in project records. The Task Managers will review calibration and maintenance logs.

12.2.1 Equipment Maintenance

All measuring and test equipment to be used in support of the RI/FS activities that directly affect the
quality of the analytical data will be subject to preventive maintenance measures that minimize equipment
downtime. Equipment will be examined to certify that it is in operating condition. This includes checking
the manufacturer’s operating manual to ensure that all maintenance requirements are being observed.
Field notes from previous sampling events will be reviewed to ensure that any prior equipment problems
are not overlooked and that any necessary repairs to equipment have been carried out.

Field equipment returned from a site will be inspected to confirm that it is in working order. The inspection
will be recorded in the logbook or field notebooks, as appropriate. The last user of the equipment is
responsible for recording any problems with that equipment in the logbook. Nonoperational field
equipment will either be repaired or replaced. Appropriate spare parts will be made available for field
meters.

Consultant-/subcontractor-owned or leased equipment maintenance will be conducted in accordance with
the manufacturer’s instructions.
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12.3 Laboratory Instruments and Equipment
12.3.1 General

Laboratory instrument and equipment documentation procedures include details of any observed
problems, corrective measure(s), routine maintenance and instrument repair (which will include
information regarding the repair and the individual who performed the repair).

Preventive maintenance of laboratory equipment generally will follow the guidelines recommended by the
manufacturer. A malfunctioning instrument will be repaired immediately by in-house staff or through a
service call from the manufacturer.

12.3.2 Instrument Maintenance

Maintenance schedules for laboratory equipment will adhere to the manufacturer's recommendations.
Records will reflect the complete history of each instrument and specify the time frame for future
maintenance. Major repairs or maintenance procedures will be performed through service contracts with
the manufacturer or qualified contractors. Paperwork associated with service calls and preventive
maintenance calls will be kept on file by the laboratory.

Laboratory Systems Managers are responsible for the routine maintenance of instruments used in the
particular laboratory. Any routine preventive maintenance conducted will be logged into the appropriate
logbooks. The frequency of routine maintenance will be dictated by the nature of samples being analyzed,
the requirements of the method used and/or the judgment of the Laboratory Systems Manager.

All major instruments will be backed up by comparable (if not equivalent) instrument systems in the event
of unscheduled downtime. An inventory of spare parts is also available to minimize equipment/instrument
downtime.

12.3.3 Equipment Monitoring

The operation of balances, incubators, ovens, refrigerators and water purification systems will be checked

and documented daily. Any discrepancies will be immediately reported to the appropriate laboratory
personnel for resolution.
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13. Instrument Calibration and Frequency

13.1 Field Instruments and Equipment

The calibration of field instruments is governed by specific SOPs documented in Attachment 3 for the
applicable field analysis method, and such procedures take precedence over the following discussion.

Field personnel are responsible for maintaining a master calibration/maintenance log, following the
procedures specified for each measuring device. Where applicable, each log will include, at a minimum,
the following information:

®* name of device and/or instrument calibrated

® device/instrument serial/identification numbers

¢ calibration method

® tolerance

¢ calibration standard used

* frequency of calibration

® date(s) of calibration(s)

®* name of person(s) performing calibration(s)

Instruments and equipment used to gather, generate or measure environmental data will be calibrated at
the intervals specified by the manufacturer or more frequently, and in such a manner that accuracy and
reproducibility of results are consistent with the manufacturer’'s specifications. If an internally calibrated
field instrument fails to meet calibration/checkout procedures, it will be returned to the manufacturer for
service. Equipment found to be out of tolerance during the period of use will be removed from the field
and measuring and testing activities performed using the equipment will be addressed via the corrective
action system described in Section 17.4 of this QAPP.

13.2 Laboratory Instrument and Equipment

Instrument calibration will follow the specifications provided by the instrument manufacturer or specific
analytical method used. The analytical methods for target constituents are identified separately below.
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13.21 VOCs

Equipment calibration procedures will follow guidelines presented in SW-846 methods as modified by
laboratory SOPs.

13.2.2 SVOCs

Equipment calibration procedures will follow guidelines presented in SW-846 methods as modified by
laboratory SOPs.

13.2.3 Metals

Equipment calibration procedures will follow guidelines presented in SW-846 methods as modified by
laboratory SOPs.

13.2.4 TOC
Equipment calibration procedures will follow guidelines presented in Lloyd Kahn Method.

Equipment calibration procedures will follow guidelines presented in NYSDEC ASP 2005 Revision, Exhibit D
for the following parameter groups/methods: methane, chloride, nitrogen as ammonia, nitrate, sulfate,
sulfide, phosphorous as orthophosphate, total dissolved organic carbon, pH, oxidation-reduction potential,
alkalinity, alkalinity-bicarbonate, iron (filtered and unfiltered), manganese (filtered and unfiltered).

When analyses are conducted according to the USEPA SW-846 methods, the calibration procedures and
frequencies specified in the applicable method will be followed, as noted in the attached SOPs
(Attachment 1). For analyses governed by SOPs, see the appropriate SOP for the required calibration
procedures and frequencies. Records of calibrations will be filed and maintained by the laboratory. These
records will be subject to QA audit. For all instruments, the laboratory will maintain trained repair staff with
in-house spare parts or will maintain service contracts with vendors.

All standards used in the calibration of equipment are traceable, directly or indirectly, to the National
Institute of Standards and Technology. All standards received will be logged into standard receipt logs
maintained by the individual analytical groups. Each group will maintain a standards log that tracks the
preparation of standards used for calibration and QC purposes.
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14. Inspection/Acceptance Requirements for Supplies and Consumables

All supplies to be used in the field and laboratory will be available when needed and will be free of target
chemicals and interferences. All reagents will be tested prior to use with site samples. All standards will be
verified against a second source standard. The laboratory will follow a “first in first out” procedure for the
storage and use of all consumables to minimize the risk of contamination and degradation. The various
supplies and consumables required on site will be noted in the SOPs included in Attachment 3.
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15. Data Acquisition Requirements for Non-Direct Measurements

Historical data generated by outside parties is currently not anticipated to be used to complete the RI/FS,
but will be used as guidance in determining sampling locations.

Prior to their use, historical data sets will be reviewed according to the procedures identified in
subsequent sections of this QAPP to determine the appropriate uses of such data. The extent to which

these data can be validated will be determined by the analytical level and QC data available. The
evaluation of historical data for RI/FS purposes requires the following:

® identification of analytical levels
® evaluation of QC data, when available

* development of conclusions regarding the acceptability of the data for intended uses

Acceptability of historical data for intended uses will be determined by application of these procedures and
professional judgment. If the historical data quality cannot be determined, its use will be limited to general
trend evaluations.

G:\DIV11\DOC10\6518040_0031011100_QAPP.doc

43



Quality Assurance
Project Plan

Former Gulf Oil Terminal
Oceanside, Town of

Hempstead, New York
Revision: Date:

16. Data Management

The purpose of data management is to ensure that all of the necessary data are accurate and readily
accessible to meet the analytical and reporting objectives of the project. The field investigations will
encompass a large number of samples and analytes from a large geographic area. Due to the large
amount of resulting data, a structured, comprehensive and efficient program is necessary to manage the
data.

The data management program established for the project includes field documentation and sample
QA/QC procedures, methods for tracking and managing the data, and a system for filing all site-related
information. Specifically, data management procedures will be employed to efficiently process the
information collected such that the data are readily accessible and accurate. This section describes these
procedures in detail.

The data management plan has five elements:

=

sample designation system

2. field activities

3. sample tracking and management

4. data management system

5. document control and inventory

These elements are discussed in Sections 16.1 through 16.5, respectively.

16.1 Sample Designation System

A concise and easily understandable sample designation system is an important part of the project
sampling activities. It provides a unique sample number that will facilitate both sample tracking and easy
resampling of select locations to evaluate data gaps, if necessary. The sample designation system to be
employed during the sampling activities will be consistent, yet flexible enough to accommodate

unforeseen sampling events or conditions. A combination of letters and numbers will be used to yield a
unigue sample number for each field sampled collected, as outlined in Section 6.2.1.
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16.2 Field Activities

Field activities designed to gather the information necessary to make decisions during the RI/FS process
require consistent documentation and accurate record keeping. During site activities, standardized
procedures will be used for documentation of field activities, data security and QA. These procedures are
described in further detail in the following subsections.

16.2.1 Field Documentation

Complete and accurate record keeping is a critical component of the field investigation activities. When
interpreting analytical results and identifying data trends, investigators realize that field notes are an
important part of the review and validation process. To ensure that the field investigation is thoroughly
documented, several different information records, each with its own specific reporting requirements, will
be maintained, including:

* field logs

® COC forms

® instrument calibration records

A description of each of these types of field documentation is provided below.

16.2.1.1 Field Logs

Personnel performing the field activities will keep field logs that detail all observations and measurements
made during the RI/FS. Data will be recorded directly into site-dedicated, bound notebooks, with each
entry dated and signed. To ensure at any future date that notebook pages are not missing, each page will
be sequentially numbered. Erroneous entries will be corrected by crossing out the original entry, initialing
it and documenting the proper information. In addition, certain media sampling locations will be surveyed
to accurately record their locations. The survey crew will use their own field logs and will supply the
sampling location coordinates to the Database Administrator.

16.2.1.2 COC Forms

COC forms are used to document and track sample possession from time of collection to the time of
disposal. A COC form will accompany each field sample collected, and one copy of the form will be filed in

the field office. All field personnel will be briefed on the proper use of the COC procedure. COC
procedures and a sample form are included in Attachment 3A.
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16.2.1.3 Instrument Calibration Records

As part of data QA procedures, field monitoring and detection equipment will be routinely calibrated.
Instrument calibration ensures that equipment used is of the proper type, range, accuracy and precision to
provide data compatible with the specified requirements and desired results. Calibration procedures for
the various types of field instrumentation are described in Section 13.1. To demonstrate that established
calibration procedures have been followed, calibration records will be prepared and maintained to include,
as appropriate, the following information:

¢ calibration date and time

® type and identification number of equipment

® calibration frequency and acceptable tolerances

® identification of individual(s) performing calibration

* reference standards used

¢ calibration data

® calibration success or failure

The calibration record will serve as a written account of monitoring or detection equipment QA. All erratic
behavior or failures of field equipment will be subsequently recorded in the calibration log.

16.2.2 Data Security

Measures will be taken during the field investigation to ensure that samples and records are not lost,
damaged or altered. When not in use, all field notebooks will be stored at the field office or locked in the
field vehicle. Access to these files will be limited to the field personnel who use them.

16.3 Sample Management and Tracking

ARCADIS will maintain a record of all field documentation to ensure the validity of data used in the site

analysis. To effectively execute such documentation, specific sample tracking and data management
procedures will be used throughout the sampling program.
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Sample tracking will begin with the completion of COC forms, as summarized in Section 9.2.3. The
completed COC forms associated with samples collected will be faxed to the Quality Assurance
Coordinator (QAC). Copies of all completed COC forms will be maintained in the field office. The
laboratory will verify receipt of the samples electronically (via email) on the following day.

When analytical data are received from the laboratory, the QAC will review the incoming analytical data
packages against the information on the COCs to confirm that the correct analyses were performed for
each sample and that results for all samples submitted for analysis were received. The QAC will promptly
follow up on any discrepancies noted.

16.4 Data Management System

In addition to the sample tracking system, ARCADIS will implement a data management system. The
central focus of the data management system will be the development of a personal computer-based
project database. Anticipated computer hardware and software components are described in Sections
16.4.1 and 16.4.2.

The Database Administrator will maintain the project database, which will combine pertinent geographical,
field and analytical data. Information that will be used to populate the database will be derived from three
primary sources: survey of sampling locations, field observations and analytical results. These sources
are discussed in Sections 16.4.3, 16.4.4 and 16.4.5.

16.4.1 Computer Hardware

The database will be constructed on personal computer work stations connected through a network
server. The network will provide access to various hardware peripherals (e.g., laser printers, backup
storage devices, image scanners, modems). Computer hardware will be upgraded to industrial and
corporate standards, as necessary, in the future.

16.4.2 Computer Software

The database is web-based database provided by LOCUS Technologies. The laboratory EDDs will be
imported into the database and available to the project team through the Database Administrator.
Geographic information system (GIS) applications will be developed in ESRI ArcGIS, with additional
customization performed using Microsoft Visual Basic. Custom applets, such as for the generation of data
tables and other database reports will be generated through Microsoft Access in conjunction with
Microsoft Excel, Microsoft Word and/or Seagate Crystal Reports. These software products will be
upgraded to current industrial standards, as necessary.
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16.4.3 Survey Information

In general, each location sampled as part of the RI/FS will be surveyed to ensure accurate documentation
of sample locations for mapping and GIS purposes (if appropriate), to facilitate the resampling of select
sample locations during future monitoring programs and remediation activities. Field surveying activities
will consist of collecting information that will be used to compute a northing and easting in state plane
coordinates for each sample location and collecting information to compute elevations relative to the
National Geodetic Vertical Datum of 1988 for select sample locations, as appropriate. All field books
associated with the surveying activities will be stored as a record of the project activities.

16.4.4 Field Observations

Field observations are an important part of the information that will ultimately reside in the data
management system for use during the project. Following each sampling event, a status memorandum
may be prepared by the field personnel who performed the sampling activities. The purpose of the status
memorandum is to summarize and record the sampling event. Topics to be discussed include the
locations sampled, sampling methodologies used, QA/QC procedures, blind duplicate and MS/MSD
sample identification numbers, equipment decontamination procedures, personnel involved in the activity,
and any other noteworthy events that occurred.

Tables are typically attached to the memorandum and are used to summarize measurements that were
recorded in the field books. ARCADIS anticipates that these tables will be developed using a personal
computer spreadsheet program to reduce possible transcription error and to facilitate the transfer of
information to the data management system. For example, for soil samples, the table will present the
sampling date and time, water depth, soil depth, depth of soil recovered in a given core, depth increment
submitted for analysis, and description of the lithology.

Status memorandums are valuable tools to keep project personnel informed on the details of the field
activities and for use during the development of the final report. Each status memo will be reviewed for
accuracy and completeness by the respective sampling activity manager. Following the approval and
finalization of each memo, the status memo will be used to transfer field observations into the data
management system.

All pertinent field data will be manually entered into the appropriate database tables from the COC forms
and field notebooks.
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16.4.5 Analytical Results

Analytical results will be provided by the laboratory in both a digital and a hard copy format. The data
packages will be examined to ensure that the correct analyses were performed for each sample submitted
and that all of the analyses requested on the COC form were performed. If discrepancies are noted, the
QAC will be notified and will promptly follow up with the laboratory to resolve any issues.

Each data package will be validated in accordance with the procedures presented in Section 20. Any data
that does not meet the specified standards will be flagged pending resolution of the issue. The flag will not
be removed from the data until the issue associated with the sample results is resolved. Although flags
may remain for certain data, the use of that data may not necessarily be restricted.

Following completion of the data validation, the digital files will be used to populate the appropriate

database tables. An example of the electronic data deliverable (EDD) format is included in Table 5. This
format specifies one data record for each constituent for each sample analyzed. Specific fields include:

®* sample identification number
® date sampled

®* date analyzed

® parameter name

® analytical result

® units

® detection limit

® qualifier(s)

The individual EDDs, supplied by the laboratory in either an ASCIl comma-separated value format or in a
Microsoft Excel worksheet, will be loaded into the appropriate database table. Any analytical data that
cannot be provided by the laboratory in electronic format will be entered manually. After entry into the
database, the EDD data will be compared to the field information previously entered into the database to
confirm that all requested analytical data have been received.
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16.4.6 Data Analysis and Reporting

The data management system will have several functions to facilitate the review and analysis of the RI/FS
data. Data entry screens will be developed to assist in keypunching of field observations. Routines will
also be developed to permit the user to scan analytical data from a given site for a given media. ARCADIS
has developed several output functions that will be appropriately modified for use in the data management
system.

A valuable function of the data management system will be the generation of tables of analytical results
from the project databases. The capability of the data management system to directly produce tables
reduces the redundant manual entry of analytical results during report preparation and precludes
transcription errors that may occur otherwise. This data management system function creates a digital
comma-delimited ASCII file of analytical results and qualifiers for a given media. The ASCII file is then
processed through a spreadsheet, which transforms the comma-delimited file into a table of rows and
columns. Tables of analytical data will be produced as part of data interpretation tasks, the reporting of
data, and the generation of the RI/FS Report.

Another function of the data management system will be to create digital files of analytical results and
qualifiers suitable for transfer to mapping/presentation software. ARCADIS has created a function that
creates a digital file consisting of sample location number, state plane coordinates, sampling date and
detected constituents and associated concentrations and analytical qualifiers. The file is then transferred
to an AutoCAD work station, where another program has been developed to plot a location’s analytical
data in a "box" format at the sample location (represented by the state plane coordinates). This routine
greatly reduces the redundant keypunching of analytical results and facilitates the efficient production of
interpretative and presentation graphics.

The data management system can also produce a digital file of select parameters that exist in one or
more of the databases. This type of custom function is accomplished on an interactive basis and is best
used for transferring select information into several analysis tools, such as statistical or graphing
programs.

16.5 Document Control and Inventory

ARCADIS maintains project files at its Syracuse, New York office. Each client project is assigned a file/job
number. Each file is then broken down into the following subfiles:

1. Agreements/Proposals (filed chronologically)

2. Change Orders/Purchase Orders (filed chronologically)
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3. Invoices (filed chronologically)

4. Project Management (filed by topic)

5. Correspondence (filed chronologically)

6. Notes and Data (filed by topic)

7. Public Relations Information (filed by topic)

8. Regulatory Documents (filed chronologically)

9. Marketing Documents (filed chronologically)

10. Final Reports/Presentations (filed chronologically)
11. Draft Reports/Presentations (filed chronologically)

12. Documents Prepared by Others (filed chronologically)
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Originals, when possible, are placed in the files. These are the central files and will serve as the site-

specific files for the RI/FS.
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17. Assessment and Response Actions

This section discusses the performance and systems audits that will be completed in the field and in the
laboratory during the RI/FS.

17.1 Field Audits

The appropriate Task Manager will monitor field performance. Field performance audit summaries will
contain an evaluation of field activities to verify that activities are performed according to established
protocols. The ARCADIS QAC will review field reports and communicate concerns to the ARCADIS
Project Manager and/or Task Managers, as appropriate. In addition, the ARCADIS QAC will review the
rinse and trip blank data to identify potential deficiencies in field sampling and cleaning procedures.
Systems audits will be performed to compare scheduled QA/QC activities from this QAPP with actual
QA/QC activities completed. The appropriate Task Manager and QAC will periodically confirm that work is
being performed consistent with this QAPP, the RI/FS WP and the SOPs provided in Attachment 3.

17.2 Laboratory Audits

The laboratory will perform internal audits consistent with NYSDEC ASP 2005 Revision and in
accordance with method and laboratory SOP criteria. Internal laboratory audits are conducted by the
laboratory QAC. As part of the audit, the overall performance of the laboratory staff is evaluated and
compared to the performance criteria outlined in the laboratory QA manual and SOPs. Results of the
audits are summarized and issued to each department supervisor, the Laboratory Manager and the
Laboratory Director. The QAC will also perform a systems audit of each laboratory to determine if the
procedures implemented by each laboratory comply with the laboratory QA manual and SOPs.

In addition to the laboratory’s internal audits, as participants in state and federal certification programs, the
laboratory is audited by representatives of the regulatory agency issuing certification. Audits are usually
conducted annually and focus on laboratory conformance to the specific program protocols for which the
laboratory is seeking certification. The auditor reviews sample handling and tracking documentation,
analytical methodologies, analytical supportive documentation, and final reports. The audit findings are
formally documented and submitted to the laboratory for corrective action, if necessary.

ARCADIS reserves the right to conduct an on-site audit of the laboratory prior to the start of analyses for
the project. Additional audits may be performed during the project, as deemed necessary.
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17.3 Corrective Action

Corrective actions are required when field or analytical data are not within the objectives specified in this
QAPP or the RI/FS WP. Corrective actions include procedures to promptly investigate, document,
evaluate and correct data collection and/or analytical procedures. Field and laboratory corrective action
procedures are described in Sections 17.3.1 and 17.3.2.

17.3.1 Field Procedures

When conducting the field work, if a condition is noted by the field personnel that will have an adverse
effect on data quality, corrective action will be taken so as not to repeat this condition. Condition
identification, cause and corrective action implemented by the Field Manager or a designee, will be
documented on a Corrective Action Form and reported to the appropriate ARCADIS Task Manager, QAC
and Project Manager.

Examples of situations that will require corrective actions are provided below:

® Protocols defined in this QAPP and the RI/FS WP have not been followed.

® Equipment is not in proper working order or is not properly calibrated.

® QC requirements have not been met.

® |ssues resulting from performance or systems audits have not been resolved.

Project personnel will continuously monitor ongoing performance during daily work activities.

17.3.2 Laboratory Procedures

In the laboratory, when a condition is noted to have an adverse effect on data quality, corrective action will
be taken so as not to repeat this condition. Condition identification, cause and corrective action taken will
be documented and reported to the appropriate Project Manager and QAC.

Corrective action may be initiated, at a minimum, under the following conditions:

® Specific laboratory analytical protocols have not been followed.

® Protocols defined in this QAPP have not been followed.
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®* Predetermined data acceptance standards have not been obtained.

® Equipmentis not in proper working order or calibrated.

® Sample and test results are not completely traceable.

® QC requirements have not been met.

® |ssues resulting from performance or systems audits have not been resolved.

Laboratory personnel will continuously monitor ongoing performance during daily work activities.
Corrective action will be initiated when a problem is identified. At whatever level this occurs (analyst,
supervisor, data review or QC), it will be brought to the attention of the laboratory QAC and, ultimately, the
Laboratory Director. Final approval of any action deemed necessary is subject to the approval of the
Laboratory Director.

ARCADIS will implement any corrective action deemed necessary based on system or performance

audits or the results of data review. The corrective action may include sample re-extraction, re-
preparation, re-analysis, cleanup, dilutions, matrix modifications or other activities.
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18. Reports to Management

18.1 Internal Reporting

The laboratory will submit analytical reports to ARCADIS for review. If required, ARCADIS will submit the
analytical reports to the data validator for review. Supporting data (i.e., historical data, related field or
laboratory data) will also be reviewed to evaluate data quality, as appropriate. The ARCADIS Quality
Assurance Manager will incorporate results of the data validation reports (if required) and assessments of
data usability into a summary report (if required) that will be submitted to the ARCADIS Project Manager

and appropriate Task Managers. If required, this report will be filed in the project file at ARCADIS's office
and will include the following:

® assessment of data accuracy, precision and completeness for both field and laboratory data

® results of the performance and systems audits

® significant QA/QC problems, solutions, corrections and potential consequences

® analytical data validation report

18.2 Remedial Investigation/Feasibility Study Reporting

Upon sample transport to the laboratory, a copy of the COC will be forwarded to ARCADIS'’s Project
Manager. Upon receipt of the ASP - Category B Data Package from the laboratory, the ARCADIS Quality
Assurance Manager will determine if the data package has met the required DQOs. The analytical data

package will be submitted to the ARCADIS Project Manager and the analytical data will be incorporated
into the RI/FS Report in a table.
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19. Data Reduction and Review

After field and laboratory data are obtained, the data will be subject to the following:

1. reduction, or manipulation mathematically, or otherwise into meaningful and useful forms
2. review

3. organization, interpretation and reporting

»

data validation

19.1 Field Data Reduction and Review

19.1.1 Field Data Reduction

Information collected in the field through visual observation, manual measurement and/or field
instrumentation will be recorded in field notebooks or data sheets, and/or on forms. Such data will be
reviewed by the appropriate Task Manager for adherence to the RI/FS WP and this QAPP, and for
consistency. Concerns identified as a result of this review will be discussed with the field personnel,
corrected if possible, and, as necessary, incorporated into the data evaluation process.

19.1.2 Field Data Review

Field data calculations, transfers and interpretations will be conducted by the field personnel and reviewed
for accuracy by the appropriate Task Manager and the QAC. Logs and documents will be checked for:

1. general completeness

2. readability

3. use of appropriate procedures

4. appropriate instrument calibration and maintenance

5. reasonableness in comparison to present and past data collected
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6. correct sample locations

7. correct calculations and interpretations
19.2 Laboratory Data Reduction and Review
19.2.1 Laboratory Data Reduction

The calculations used for data reduction will be specified in each of the analytical methods referenced
previously. Whenever possible, analytical data will be transferred directly from the instrument to a
computerized data system. Raw data will be entered into permanently bound laboratory notebooks. The
data entered will be sufficient to document all factors used to arrive at the reported value.

Concentration calculations for chromatographic analyses will be based on response factors. Quantitation
will be performed using either internal or external standards.

Inorganic analyses will be based on regression analysis. Regression analysis is used to fit a curve
through the calibration standard data. The sample concentrations will be calculated using the resulting
regression equations.

Nonaqueous values will be reported on a dry-weight basis. Unless otherwise specified, all values will be
reported uncorrected for blank contamination.

19.2.2 Laboratory Data Review

Data will be subject to multilevel review by the laboratory. The group leader will review all data reports
prior to release for final data report generation. The QAC will review the final data reports, and the QA
Manager will review a cross-section of the final data reports prior to shipment to ARCADIS.

If discrepancies or deficiencies exist in the analytical results, corrective action will be taken as discussed
in Section 17. Deficiencies discovered as a result of internal data review, as well as the corrective actions
to be used to rectify the situation, will be documented on a Corrective Action Form. This form will be
submitted to the ARCADIS Project Manager.

19.3 Data Validation and Verification
All data generated for health and safety and engineering design/control purposes will be subjected to the

data validation and verification procedures outlined in Section 20. Data generated for disposal purposes
will not be reviewed.

G:\DIV11\DOC10\6518040_0031011100_QAPP.doc

57



Quality Assurance
Project Plan

Former Gulf Oil Terminal
Oceanside, Town of

Hempstead, New York
Revision: Date:

20. Data Validation and Verification

Data validation entails a review of the QC data and raw data to verify that the laboratory was operating
within required limits, the analytical results were correctly transcribed from the instrument read outs and
which, if any, environmental samples were related to any out-of-control QC samples. The objective of data
validation is to identify any questionable or invalid laboratory measurements.

ARCADIS will validate all data generated by producing a NYSDEC data usability summary report for each
individual SDG using the most recent versions of the USEPA'’s Functional Guidelines (USEPA 1999 and
2002a) and USEPA Region Il SOPs for data validation that are available at the time of project initiation,
where appropriate. These procedures and criteria may be modified as necessary to address project- and
method-specific criteria, control limits, and procedures. Data validation will consist of data screening,
checking, reviewing, editing and interpretation to document analytical data quality and to determine
whether the quality is sufficient to meet the DQOs.

The data validator will verify that reduction of laboratory measurements and laboratory reporting of
analytical parameters is conducted in accordance with the procedures specified for each analytical
method and/or as specified in this QAPP. Any deviations from the analytical method or any special
reporting requirements apart from that specified in this QAPP will be detailed on COC forms.

Upon receipt of laboratory data, the following procedures will be executed by the data validator:

Evaluate completeness of data package.

¢ Verify that field COC forms were completed and that samples were handled properly.

o Verify that holding times were met for each parameter. Document holding time exceedances, if they
occur. Flag data for all samples that exceed holding time requirements as either estimated or rejected.
The decision as to which qualifier is more appropriate will be made on a case-by-case basis.

e Verify that parameters were analyzed according to the methods specified.

e Review QA/QC data (i.e., make sure duplicates, blanks and spikes were analyzed on the required

number of samples, as specified in the method; verify that duplicate and MS recoveries are

acceptable).

e Investigate anomalies identified during review. If anomalies are identified, discuss them with the
Project Manager and/or Laboratory Manager, as appropriate.
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o |f data appears suspect, investigate the specific data of concern. Calculations will be traced back to
raw data; if calculations do not agree, the cause will be determined and corrected.

Deficiencies discovered as a result of the data review, as well as the corrective actions implemented in
response, will be documented and submitted in the form of a written report addressing the following topics
as applicable to each method:

assessment of the data package

e description of any protocol deviations

o failures to reconcile reported and/or raw data

e assessment of any compromised data

o overall appraisal of the analytical data

e table of site name, sample quantities, matrix and fractions analyzed

It should be noted that qualified results do not necessarily invalidate data. The goal to produce the best
possible data does not necessarily mean producing data without QC qualifiers. Qualified data can provide
useful information.

Resolution of any issues regarding laboratory performance or deliverables will be handled between the
laboratory and the data validator. Suggestions for reanalysis may be made by the ARCADIS QAC at this

point.

Data validation reports will be kept in the project file at the ARCADIS office in Syracuse, New York.

G:\DIV11\DOC10\6518040_0031011100_QAPP.doc

59



Quality Assurance
Project Plan

Former Gulf Oil Terminal
Oceanside, Town of
Hempstead, New York
Revision: Date:

21. Reconciliation with User Requirements

The data results will be examined to determine the performance that was achieved for each data usability
criteria. The performance will then be compared with the project objectives and DQOs. Deviations from
objectives will be noted. Additional action may be warranted when performance does not meet
performance objectives for critical data. Options for corrective action relating to incomplete information,
guestionable results or inconsistent data, may include any or all of the following:

e retrieval of missing information

e request for additional explanation or clarification

e reanalysis of sample from extract (when appropriate)

e recalculation or reinterpretation of results by the laboratory

These actions may improve the data quality, reduce uncertainty and eliminate the need to qualify or reject
data.

If these actions do not improve the data quality to an acceptable level, the following additional actions may
be taken:

e extrapolate missing data from existing data points

e use historical data

e evaluate the critical/noncritical nature of the sample

If the data gap cannot be resolved by these actions, the data bias and potential for false negatives and

positives can be evaluated. If the resultant uncertainty level is unacceptable, additional sample collection
and analysis must be performed.
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Table 1. Sample Quantities and Quality Control Frequencies, Quality Assurance Project Plan, Chevron Environmental Management Company, Former Gulf Terminal Site,

Oceanside, NY

Field QC Analyses Laboratory QC Sample
E_stlmated Trip Blank Rinse Blank Field Duplicate Matrix Spike Matrlx'Splke Lab Duplicate
Environmental Duplicate
Parameter Sample Quality | Freq. I No. Freq. I No. Freq. I No. Freq. I No. Freq. I No. Freq. I No. Total
Soil
Volatile Organic Compounds (SW-846 8260-TCL) 45 NA 10 1/day 10 1/20 3 1/20 3 1/20 3 1/20 3 77
Semivolatile Organic Compounds (SW-846 8270-TCL) 45 NA -- 1/day 10 1/20 3 1/20 3 1/20 3 1/20 3 67
TAL Metals (EPA Method 6010B and 7471A) 45 NA - 1/day 10 1/20 3 1/20 3 1/20 3 1/20 3 67
Ferrous Iron (SM3500-Fe-D) 45 NA - 1/day 10 NA 3 1/20 3 1/20 3 1/20 3 67
Total Dissolved Organic Carbon (SM5310-D) 45 NA - 1/day 10 NA 3 1/20 3 1/20 3 1/20 3 67
Soil (Leachate- TCLP)
TCLP-Volatiles (SW-846 1311/8260-Benzene) 3 NA - NA - NA - NA - NA - NA - 3
TCLP-Semivolatile (SW-846 8270C) 3 NA - NA - NA - NA - NA - NA - 3
TCLP-Metals (EPA 6010B TCLP) 3 NA -- NA -- NA -- NA -- NA - NA - 3
Reactivity 3 NA -- NA -- NA -- NA -- NA - NA - 3
Flash point (Ignitability) 3 NA - NA -- NA - NA - NA - NA - 3
Groundwater
Volatile Organic Compounds (SW-846 8260- TCL) 36 NA 10 1/day 10 1/20 3 1/20 3 1/20 3 1/20 3 68
Semivolatile Organic Compounds (SW-846 8270-TCL) 36 NA - 1/day 10 1/20 3 1/20 3 1/20 3 1/20 3 58
TAL Metals (EPA Method 6010B and 7471A) 36 NA - 1/day 10 1/20 3 1/20 3 1/20 3 1/20 3 58
Alkalinity (EPA Method 310.2) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Alkalinity-Bicarbonate (EPA Method 310.2) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Ethane (RSK175) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Ethene (RSK175) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Ferrous Iron (SM3500-Fe-D) 12 NA -- 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Manganese (EPA Method 6010) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Methane (RSK175) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Nitrate (EPA Method 353.2) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Nitrogen as ammonia (350.1) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Phosphorous as orthophosphate (SM4500-P-E) 12 NA -- 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Sulfate (ASTM D516-90) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Sulfide (SM4500-S-2D) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Total Dissolved Organic Carbon (SM5310-D) 12 NA -- 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Total Dissolved Solids (SM2540-C) 12 NA - 1/day 10 1/20 1 1/20 1 1/20 1 1/20 1 26
Notes:
Sample counts are an approximation.
1/day - One rinse blank per day or one per 20 samples, whichever is more frequent. Rinse blanks not required when dedicated sampling equipment is used.
Freq - Frequency.
NA - Not Applicable.
No. - Number.
QC - Quality Control.
6/10/2010
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Table 2. Analytical Quality Control Limits?, Quality Assurance Project Plan, Chevron Environmental Management Company, Former Gulf Terminal Site, Oceanside, NY

Accuracy - % Recovery

Precision - RPD

Parameter Surrogate |  MS/MSD | LCS MS/MSD Lab Duplicate | Field Duplicate
Soil
Volatile Organics 60-140 60-140 70-140 25 - 100
Semivolatile Organics 20-140 20-140 40-120 40 -- 100
Metals - 80-120 80-120 - 20 100
Total Organic Carbon -- 70-130 70-130 -- 30 100
Soil (leachates)
Volatile Organics 75-115 60-145 70-140 20 -- --
Reactivity -- -- 70-130 -- 30 --
Corrosivity -- -- 70-130 -- 30 -
Groundwater
Volatile Organics 75-115 60-145 70-140 20 - 50
Semivolatile Organics 20-140 20-130 40-120 40 - 50
Metals - 80-120 80-120 - 30 50
Wet Chemistry and Miscellaneous -- 70-130 70-130 -- 30 50

Note:

! The listed QC limits are based on SW-846 guidance and are advisory. The actual limits are determined based on laboratory performance.

Frequent failure to meet the QC limits; however, warrant investigation of the laboratory.

6/10/2010
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Table 3. Parameters, Methods, and Target Reporting Limits, Quality Assurance Project Plan, Chevron Environmental
Management Company, Former Gulf Terminal Site, Oceanside, NY

Water (ug/L) Soil (ug/kg)
NYS GW Laboratory | Laboratory Unrestricted Use Laboratory Laboratory

Analyte STD./G.V.2 MDL RL SCOos* MDL RL
Volatile Organic Compounds 8260 *
1,1,1-Trichloroethane 5 0.82 1 680 0.36 5
1,1,2,2-Tetrachloroethane 5 0.21 1 NA 0.81 5
1,1,2-Trichlorotrifluoroethane 5 0.31 1 NA 1.1 5
1,1,2-Trichloroethane 1 0.23 1 NA 0.65 5
1,1-Dichloroethane 5 0.38 1 270 0.61 5
1,1-Dichloroethene 5 0.29 1 330 0.61 5
1,2,4-Trichlorobenzene 5 0.41 1 NA 0.30 5
1,2-Dibromo-3-chloropropane 0.04 0.39 1 NA 2.5 5
1,2-Dibromoethane 0.0006 0.73 1 NA 0.64 5
1,2-Dichlorobenzene 3 0.79 1 1,100 0.39 5
1,2-Dichloroethane 0.6 0.21 1 20° 0.25 5
1,2-Dichloropropane 1 0.72 1 NA 2.5 5
1,3-Dichlorobenzene 3 0.78 1 2,400 0.26 5
1,4-Dichlorobenzene 3 0.84 1 1,800 0.70 5
2-Butanone 50 1.3 10 NA 1.8 25
2-Hexanone 50 1.2 5 NA 2.5 25
4-Methyl-2-pentanone NA 2.1 5 NA 1.6 25
Acetone 50 3.0 10 50 4.2 25
Benzene 1 0.41 1 60 0.24 5
Bromodichloromethane 50 0.39 1 NA 0.67 5
Bromoform 50 0.26 1 NA 2.5 5
Bromomethane 5 0.69 1 NA 0.45 5
Carbon disulfide 60 0.19 1 NA 2.5 5
Carbon tetrachloride 5 0.27 1 760 0.48 5
Chlorobenzene 5 0.75 1 1,100 0.66 5
Chlorodibromomethane NA 0.32 1 NA 0.64 5
Chloroethane 5 0.32 1 NA 1.1 5
Chloroform 7 0.34 1 370 0.31 5
Chloromethane 5 0.35 1 NA 0.30 5
cis-1,2-Dichloroethene 5 0.81 1 250 0.64 5
cis-1,3-Dichloropropene 0.4 0.36 1 NA 0.72 5
Cyclohexane NA 0.18 1 NA 0.70 5
Dichlorodifluoromethane 5 0.68 1 NA 0.41 5
Ethylbenzene 5 0.74 1 1,000 0.34 5
Isopropylbenzene 5 0.79 1 NA 0.75 5
Methyl acetate NA 0.50 1 NA 0.93 5
Methyl tert-butyl ether 10 0.16 1 930 0.49 5
Methylcyclohexane NA 0.16 1 NA 0.76 5
Methylene chloride 5 0.44 1 50 2.3 5
Styrene 5 0.73 1 NA 0.25 5
Tetrachloroethene 5 0.36 1 1,300 0.67 5
Toluene 5 0.51 1 700 0.38 5
trans-1,2-Dichloroethene 5 0.90 1 190 0.52 5
trans-1,3-Dichloropropene 0.4 0.37 1 NA 2.2 5
Trichloroethene 5 0.46 1 470 1.1 5
Trichlorofluoromethane 5 0.88 1 NA 0.47 5
Vinyl chloride 2 0.90 1 20 0.61 5
Xylenes (total) 5 0.66 2 260 0.84 10
Semivolatile Organic Compounds 8270
2,4,5-Trichlorophenol NA 0.48 5 NA 37 170
2,4,6-Trichlorophenol NA 0.61 5 NA 11 170
2,4-Dichlorophenol 5 0.51 5 NA 8.8 170
2,4-Dimethylphenol 50 0.50 5 NA 46 170
2,4-Dinitrophenol 10 2.2 10 NA 59 330
2,4-Dinitrotoluene 5 0.45 5 NA 26 170
2,6-Dinitrotoluene 5 0.40 5 NA 41 170
2-Chloronaphthalene 10 0.46 5 NA 11 170
2-Chlorophenol NA 0.53 5 NA 8.6 170
2-Methylnaphthalene NA 0.60 5 NA 2.0 170
2-Methylphenol NA 0.40 5 NA 5.2 170
2-Nitroaniline 5 0.42 10 NA 54 330
2-Nitrophenol NA 0.48 5 NA 7.7 170
3,3"-Dichlorobenzidine 5 0.40 5 NA 150 170
See Notes on Page 3.
Revised 9/2/2010
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Table 3. Parameters, Methods, and Target Reporting Limits, Quality Assurance Project Plan, Chevron Environmental
Management Company, Former Gulf Terminal Site, Oceanside, NY

Water (ug/L) Soil (ug/kg)
NYS GW Laboratory | Laboratory Unrestricted Use Laboratory Laboratory

Analyte STD./G.V.2 MDL RL SCOos* MDL RL
Semivolatile Organic Compounds 8270 2 (Cont.)
3-Nitroaniline 5 0.48 10 NA 39 330
4,6-Dinitro-2-methylphenol NA 2.2 10 NA 58 330
4-Bromophenyl-phenylether NA 0.45 5 NA 54 170
4-Chloro-3-methylphenol NA 0.45 5 NA 6.9 170
4-Chloroaniline 5 0.59 5 NA 50 170
4-Chlorophenyl-phenylether NA 0.35 5 NA 3.6 170
4-Methylphenol NA 0.36 10 NA 9.4 330
4-Nitroaniline 5 0.25 10 NA 19 330
4-Nitrophenol NA 1.5 10 NA 41 330
Acenaphthene 20 0.41 5 20,000 2.0 170
Acenaphthylene NA 0.38 5 100,000 * 1.4 170
Acetophenone NA 0.54 5 NA 8.7 170
Anthracene 50 0.28 5 100,000 ? 4.3 170
Atrazine 7.5 0.46 5 NA 7.5 170
Benzaldehyde NA 0.27 5 NA 19 170
Benzo(a)anthracene 0.002 0.36 5 1,000 ° 2.9 170
Benzo(a)pyrene ND 0.47 5 1,000 © 4.1 170
Benzo(b)fluoranthene 0.002 0.34 5 1,000 © 3.3 170
Benzo(g,h,i)perylene NA 0.35 5 100,000 2.0 170
Benzo(k)fluoranthene 0.002 0.73 5 800 © 1.9 170
Biphenyl NA 0.65 5 NA 11 170
bis(2-Chloroethoxy)methane 5 0.35 5 NA 9.2 170
bis(2-Chloroethyl)ether NA 0.40 5 NA 15 170
Bis(2-chloroisopropyl) ether NA 0.52 5 NA 18 170
bis(2-Ethylhexyl)phthalate 5 1.8 5 NA 54 170
Butylbenzylphthalate 50 0.42 5 NA 45 170
Caprolactam NA 2.2 5 NA 73 170
Carbazole NA 0.30 5 NA 2.0 170
Chrysene 0.002 0.33 5 1,000 ¢ 1.7 170
Dibenz(a,h)anthracene NA 0.42 5 330° 2.0 170
Dibenzofuran NA 0.51 10 NA 1.8 170
Diethylphthalate 50 0.22 5 NA 5.1 170
Dimethylphthalate 50 0.36 5 NA 4.4 170
Di-n-butyl phthalate 50 0.31 5 NA 58 170
Di-n-octyl phthalate 50 0.47 5 NA 3.9 170
Fluoranthene 50 0.40 5 100,000 * 2.4 170
Fluorene 50 0.36 5 30,000 3.9 170
Hexachlorobenzene 0.04 0.51 5 NA 8.4 170
Hexachlorobutadiene 0.5 0.68 5 NA 8.6 170
Hexachlorocyclopentadiene 5 0.59 5 NA 51 170
Hexachloroethane 5 0.59 5 NA 13 170
Indeno(1,2,3-cd)pyrene 0.002 0.47 5 500 © 4.7 170
Isophorone 50 0.43 5 NA 8.4 170
Naphthalene 10 0.76 5 12,000 2.8 170
Nitrobenzene 0.4 0.29 5 NA 7.5 170
N-Nitrosodiphenylamine 50 0.54 5 NA 13 170
N-Nitrosos-di-n-propylamine 50 0.51 5 NA 9.2 170
Pentachlorophenol 1 2.2 10 800" 58 330
Phenanthrene 50 0.44 5 100,000 3.5 170
Phenol 1 0.39 5 330° 18 170
Pyrene 50 0.34 5 100,000 1.1 170
Metals
Aluminum 100 45 200 NA 580 10000
Antimony 3 6.79 20 NA 540 15000
Arsenic 25 5.55 10 13,000 © 220 2000
Barium 1,000 0.3 2 350,000 © 10 500
Beryllium 3 0.22 2 7,200 6 200
Cadmium 5 0.33 1 2,500 © 30 200
Calcium NA 100 500 NA 3300 50000
Chromium 50 0.87 4 1,000 ° (hexavalent) 920 500

30,000 ° (trivalent)

Cobalt 5 0.63 4 NA 50 500
Copper 200 15 10 50,000 60 1000
Iron 300 19.3 50 NA 1100 10000

See Notes on Page 3.

Revised 9/2/2010
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Table 3. Parameters, Methods, and Target Reporting Limits, Quality Assurance Project Plan, Chevron Environmental
Management Company, Former Gulf Terminal Site, Oceanside, NY

Water (ug/L) Soil (ug/kg)
NYS GW Laboratory | Laboratory Unrestricted Use Laboratory Laboratory

Analyte STD./G.V.2 MDL RL SCOos* MDL RL
Metals (Cont.)
Lead 25 3 5 63,000 ° 120 1000
Magnesium 35,000 43.4 200 NA 927 20000
Manganese 300 0.19 3 1,600,000 ¢ 32 200
Mercury 0.7 0.12 0.2 180 ° 8 20
Nickel 100 1.26 10 30,000 80 5000
Potassium NA 50 500 NA 3000 30000
Wet Chemistry and Miscellaneous
Alkalinity (total) (EPA Method 310.2) NA 400 10000 NA NA NA
Alkalinity-Bicarbonate (EPA Method 310.2) NA 400 10000 NA NA NA
Ferrous Iron (SM3500-Fe-D) 300 19.3 50 NA NA NA
Manganese (EPA Method 6010) 300 0.19 3 NA NA NA
Methane (RSK 175) NA 22 1 NA NA NA
Ethene (RSK 175) NA 52 1.5 NA NA NA
Ethane (RSK 175) NA 49 1.5 NA NA NA
Nitrate (EPA Method 353.2) 10000 11 5 NA NA NA
Nitrite(EPA Method 353.2) NA 20 50 NA NA NA
Nitrogen as ammonia (EPA Method 350.1) 2000 9 20 NA NA NA
Phosphorous as orthophosphate (SM4500-P-E) 20 6 20 NA NA NA
Sulfate (ASTM D516-90) 250000 1490 50000 NA NA NA
Sulfide (SM4500-S-2D) 50 52 10000 NA NA NA
Total Dissolved Solids (SM2540-C) NA 400 10000 NA NA NA
Total Dissolved Organic Carbon (SM5310-D) NA 434 1000 NA NA NA

Notes:

1 USEPA. Office of Solid Waste and Emergency Response. Test Methods for Evaluating Solid Waste SW-846 3rd ed. Washington, D.C. 1996.

2 The target reporting limits are based on wet weight. The actual reporting limits will vary based on sample weight and moisture content.

3 Water guidance values (GV) are as presented in the NYSDEC, Division of Water, Technical and Operation Guidance Series (TOGS) document
titted, Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations (TOGS 1.1.1), dated June 1998, last revised

April 2000.

4 Unrestricted use Soil Cleanup Objectives (SCOs) are as presented in Table 375-6.89(a) of 6 NYCRR Part 375-6.8 effective as of December 14, 2006.

The following footnotes on the unrestricted use SCOs are taken directly from Table 375-6.89(a):
 The SCOs for unrestricted use were capped at a maximum value of 100 ppm. See Technical Support Document (TSD), section 9.3.
® For constituent where the calculated SCO was lower than the contract required quantitation limit (CRQL), the CRQL is used as the Track 1 SCO value.

° For constituents where the calculate SCO was lower than the rural soil background concentration, as determined by the Department and
Department of Health rural soil survey, the rural soil background concentration is used as the Track 1 SCO value for this use of the site.

* Based on response to MDL Verification due to non-linearity compound.

** MDL Verification spike did not yield any recovery at calculated MDL. MDL adjusted to reflect concentration which can be detected (spike

level of replicates).

Revised 9/2/2010
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Table 4. Sample Containers, Preservation, and Holding Times, Quality Assurance Project Plan, Chevron Environmental Management Company,
Former Gulf Terminal Site, Oceanside, NY

Parameter Method* Bottle Type Preservation Holding Time®
Soil
TCL Volatile Organic Compounds SW-846 8260B 1 - 2 oz glass jar with Teflon®-lined lid Cool to 4°C 12 days to analysis
TCL Semivolatile Organic Compounds SW-846 8270C 1 - 4 oz glass jar with Teflon®-lined lid Cool to 4°C 10 days to extraction
Ferrous Iron SM3500-Fe-D 1 - 4 oz glass jar with Teflon®-lined lid Cool to 4°C immediately after extraction
Total Mercury EPA Method 7471A 1 - 8 oz poly container HNO3 to pH<2 28 days to analysis
TAL Metals EPA Method 60108 1 -4 o0z glass jar Cool to 4°C 180 days to analysis
Soil Leachates
Reactivity SW846 Sect. 7.3 withdrawn 1 - 4 oz glass jar with Teflon®-lined lid Cool to 4°C 180 days to analysis
Cyanide ( Reactive) SW846 Sect. 7.3 withdrawn 1 - 4 oz glass jar with Teflon®-lined lid Cool to 4°C 180 days to analysis
Sulfide (Reactive) SW846 Sect. 7.3 withdrawn 1 - 4 oz glass jar with Teflon®-lined lid Cool to 4°C 180 days to analysis
Flash point (Ignitability) EPA Method 1010 1 - 4 oz glass jar with Teflon®-lined lid Cool to 4°C 180 days to analysis
TCLP-Volatiles SW-846 1311/8260-Benzene 1 - 4 oz glass jar with Teflon®-lined lid Cool to 4°C 5 days to TCLP extraction
TCLP Volatile Organic Compounds EPA Method 8260B 1- 4 o0z glass jar Cool to 4°C 12 days to analysis
TCLP Semivolatile Organic Compounds EPA Method 8270C 1-16 oz glass jar Cool to 4°C 5 days to analysis
TCLP Metals EPA Method 6010B 1-16 oz glass jar Cool to 4°C 180 days to analysis
TCLP Mercury EPA Method 7470A 1-16 oz glass jar Cool to 4°C 26 days to analysis

Water

TCL Volatile Organic Compounds

EPA Method 8260B

2 - 40 ml glass vials with Teflon®-lined lid

HCI to pH<2, Cool to 4°C

12 days to analysis

TCL Semivolatile Organic Compounds EPA Method 8270 2 - 1 liter amber glass bottle with Teflon®-lined lid Cool to 4°C 5 days to extraction
Alkalinity (total) EPA Method 310.2 1 - 8 oz poly container, no headspace Cool to 4°C 12 days to analysis
Alkalinity-Bicarbonate EPA Method 310.2 " " 12 days to analysis
Ferrous Iron SM3500-Fe-D 1 - 4 oz plastic Cool to 4°C immediately

Manganese EPA Method 6010 1 - 8 oz plastic HNO3 to pH<2 180 days to analysis
Methane RSK 175 2 - 40 ml glass vials with Teflon®-lined lid HCI to pH<2, Cool to 4°C 12 days to analysis
Ethane RSK 175 2 - 40 ml glass vials with Teflon®-lined lid HCI to pH<2, Cool to 4°C 12 days to analysis
Ethene RSK 175 2 - 40 ml glass vials with Teflon®-lined lid HCI to pH<2, Cool to 4°C 12 days to analysis
Nitrate EPA Method 353.2 1 - 8 oz plastic Cool to 4°C 24 hours to analysis
Nitrite EPA Method 353.2 1 - 8 oz plastic Cool to 4°C 24 hours to analysis
Nitrogen as ammonia EPA Method 350.1 1 - 8oz plastic H2S04 to pH<2 26 days to analysis
Phosphorous as orthophosphate EPA Method 4500-PE 1 - 8 oz plastic Cool to 4°C 24 hours to analysis
Sulfate ASTM D516-90 1 - 8 oz plastic Cool to 4°C 26 days to analysis

Sulfide

SM4500-S-2D

1 - 8 oz plastic

Zinc Acetate + NaOH to pH>9

5 days to analysis

TAL Metals

EPA Method 6010B

1 - 8 oz plastic

HNO3 to pH<2

180 days to analysis

Total Mercury

EPA Method7470A

1 - 8 oz plastic

HNO3 to pH<2

26 days to analysis

Total Dissolved Solids

EPA Method 2540C

1 - 4 oz plastic

Cool to 4°C

5 days to analysis

Total Dissolved Organic Carbon

EPA Method 5310D

2 - 40 ml glass vials with Teflon®-lined lid

HClI to pH<2, filtered

26 days to analysis

Notes:

! USEPA. Office of Solid Waste and Emergency Response. Test Methods for Evaluating Solid Waste. SW-846 3rd ed. Washington, D.C. 1996.
USEPA. Methods for Chemical Analysis of Water and Waste. EMSL-Cincinnati. 1983.
APHA. Standard Methods for the Examination of Water and Wastewater. Washington, DC. 1998.
ASTM International. 2003. Annual Book of ASTM Standards 2003 Section 4 Construction, Volume 04.08. West Conshohocken, PA. ASTM International.
Department of the Army. 1986. Engineering Manual Laboratory Soils Testing. Washington, D.C. Department of the Army, Office of the Chief of Engineers.
2 Al holding times are measured from date of collection.
VTSR = Verified Time of Sample Receipt (ASP 2005 hold times expressed as VTSR).

Revised 9/2/2010
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Table 5. Electronic Data Deliverable (EDD) Format, Quality Assurance Project Plan, Chevron Environmental Management Company, Former Gulf Terminal Site, Oceanside, NY

Part of [ Default
Must Be | Must Be [ Maximum [Has List Of [Unique| Value Populated |Position In
Field Required Date Number | Length Values Index |Available By EIM EDD Description Comments
FIELD_SAMPLE_ID Cond 25 Yes 1 ID assigned to the sample by field Must be left blank for lab-originated
sampling team or other site, facility, or samples (e.g., lab control samples,
project personnel. method blanks, blank spikes, etc.).
Should be populated for lab duplicates
and matrix spikes and duplicates (if the
sample that is spiked is the client
sample).
LAB_ID Yes 10 Yes Yes 2 ID assigned to a laboratory. This should
be a meaningful value as it is used in
many drop-down lists.
ANALYTICAL_METHOD Yes 30 Yes Yes 3 Number/ID of an analytical method.
ANALYSIS_DATE Yes Yes Yes 4 Date sample was analyzed.
PARAMETER_CODE Yes 12 Yes Yes Yes 5 ID/Code assigned to the analytical
parameter. This should be the CAS
Number unless the parameter does not
have one.
RESULT_TYPE_CODE Yes 5 Yes Yes Yes 6 Coded value for type of result. Associated|Generally, the entry in the sample
with list of valid values. Typical entries purpose field determines whether a result
here are TRG (Target), SPK (Spike), and |ends up in the Field or Lab Sample Result
TIC (Tentatively Identified Compound. tables. The one exception is Surrogates.
Those associated with Field Samples are
loaded into the Lab Sample Result table.
LAB_RESULT Cond Yes 10 Yes 7 Result reported by the lab. If the Required of all samples except
parameter was not detected, the value in [surrogates and spikes. If not detected,
this field should be the same as the entry [enter the laboratory reporting limit here
in the LAB_DETECTION_LIMIT column. [unless project requirements dictate that
nondetects be reported at the method
detection limit. Results for spikes and
surrogates are reported in the
SPIKE_ADDED, SPIKED_RESULT, and
SPIKE_RECOVERY fields.
LAB_UNITS Yes 10 Yes 8 Units associated with the entries in the Enter the units associated with the entry
LAB_RESULT, in the LAB_RESULT or
ORIGINAL_LAB_RESULT, and SPIKED_RESULT column.
LAB_DETECTION_LIMIT columns in the
FIELD_SAMPLE_RESULT and
LAB_SAMPLE_RESULT tables.
LAB_DETECTION_LIMIT Yes 10 Yes 9 The lab reporting limit should be recorded
in this field. This is the lowest
concentration at which an analyte can be
detected in a sample and its
concentration reported with a reasonable
degree of accuracy and precision.
METHOD_DETECTION_LI 10 10 Standard method detection limit (MDL) as
MIT defined by US EPA.

See Notes on Page 3.
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Table 5. Electronic Data Deliverable (EDD) Format, Quality Assurance Project Plan, Chevron Environmental Management Company, Former Gulf Terminal Site, Oceanside, NY

Part of [ Default
Must Be [Must Be | Maximum [Has List Of [Unique| Value Populated [Position In
Field Required Date Number | Length Values Index [Available By EIM EDD Description Comments
LAB_REPORTING_LIMIT_ 10 Yes 11 Coded value identifying the type of
TYPE reporting limit (e.g., practical quantitation
limit, instrument detection limit, etc.).
Required for Geotracker exports
(equivalent column in Geotracker is
REPDLVQ). Associated with a list of
values.
LAB_MATRIX Yes 10 Yes 12 Matrix of the lab sample.
LAB_SAMPLE_ID Yes 20 13 Internal ID assigned to the sample by the |Often historical data do not have a lab
lab. sample ID, and as such, this field can be
left blank in EIM. However, all new data
should have an entry in this field. The
validation module will not work without it.
ANALYSIS_TIME Yes 5 Yes Yes 14 Time that a sample was analyzed.
LAB_QUALIFIER 10 15 Quialifier assigned to the analytical result [In the Validation module, entries with a U
by the lab. in them are assumed to be nondetects
and those with a J estimated values.
DILUTION_FACTOR No 7 16 Dilution factor. Should be provided when sample is
diluted.
PREP_METHOD No 30 17 Method used to extract or otherwise Report a value only if sample was
prepare the sample prior to analysis. extracted or otherwise prepped before it
was analyzed.
PREP_DATE No Yes 18 Date that sample was extracted or Report a value only if sample was
otherwise prepared. extracted or otherwise prepped before it
was analyzed.
SAMPLE_DELIVERY_GRO 20 19 ID/Name of Sample Delivery Group. Although Sample Delivery Group is not a
upP required field, it must be populated for
EIM's validation module to work.
PARAMETER_NAME Yes 60 20 Name of the analytical parameter.
ANALYSIS_TYPE_CODE Yes 5 Yes Yes Yes 21 Coded value designating the type of
analysis. Associated with list of valid
values. Typical entries here are INIT
(Initial), REEXT (Reextraction), and
REANL (Reanalysis).
FILTERED_FLAG Yes 1 Yes Yes Yes 22 Flag (generally Y/N) indicating whether
the sample was filtered by lab. At a
project's/site's discretion, this value can
be updated if sample was initially filtered
in the field.
LEACHED_FLAG Yes 1 Yes Yes Yes 23 Flag (generally Y/N) indicating whether
the sample was leached. Associated with
list of valid values.
SAMPLE_DATE Yes Yes Yes 24 Date field sample collected in field or date|This field must be filled in for all samples.

or origin of lab sample.

See Notes on Page 3.
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Table 5. Electronic Data Deliverable (EDD) Format, Quality Assurance Project Plan, Chevron Environmental Management Company, Former Gulf Terminal Site, Oceanside, NY

Part of [ Default
Must Be [Must Be | Maximum [Has List Of [Unique| Value Populated [Position In
Field Required Date Number | Length Values Index [Available By EIM EDD Description Comments

SAMPLE_PURPOSE Yes 5 Yes 25 Coded value identifying purpose of This field must be filled in for all samples.
sample. Associated with list of values.
Typical entries in this column are REG
(Regular Sample), FD (Field Duplicate),
and TB (Trip Blank).

LOCATION_ID Yes 30 Yes 26 ID/Name assigned to the sampling
location. Should be same as well ID if well
has only one screen. If well has multiple
screens, each different screened interval
should be assigned its own unique
Location ID.

SAMPLE_NAME 40 27 Descriptive name assigned to sample by
field/project/site personnel.

SAMPLE_TIME Yes 5 Yes 28 Time sample was collected/prepared in
field.

SAMPLE_MATRIX Yes 10 Yes 29 Matrix of sample. Associated with list of
valid values. Typical entries here are
WATER and SOIL.

SAMPLE_START_DEPTH Yes 8 30 Starting depth of sampling interval.

SAMPLE_END_DEPTH Yes 8 31 Ending depth of sampling interval.

SAMPLE_DEPTH_UNITS 10 Yes 32 Units associated with entries in the
SAMPLE_START_DEPTH and
SAMPLE_END_DEPTH columns.

SAMPLE_TYPE Yes 10 Yes 33 Coded value for type of sample.

Associated with list of valid values.
Typical entries here are GW
(Groundwater), SW (Surface water), and
BW (Blank water).

Notes:

1. The information provided is based on LOCUS/EIM formatting.
2. Depth-related fields may be left blank for samples and matrices for which they are not applicable.

6/10/2010
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Scope and Application

This SOP is specific for methods (SW-846) 6010B, 200.7, and CLP. This SOP discusses
the procedures as they are performed at TestAmerica Buffalo. Table 17.15 summarizes
the actual method criteria.

At TestAmerica Buffalo, there are two ICP Analyzers. They are designated as Trace #1 and
Trace #2.

Table 17.1 lists the elements that are analyzed on each Trace.

Tables 17.2 and 17.3 list the approximate instrument detection limits (IDL's) which can be
achieved on each Trace. IDL's are recalculated quarterly or when a significant
instrumentation change occurs.

Table 17.4 lists the wavelengths and typical background points used on each Trace.

The linear range is the concentration range over which the instrument response to an analyte
is linear. Table 17.5 lists the approximate linear ranges of each Trace. Linear ranges are
recalculated quarterly or when a significant instrumentation change occurs.

Interelement correction factors (IECs) are used to correct for interferences caused by
spectral overlap of elemental lines. At TestAmerica Buffalo, IECs are verified and calculated
guarterly or when an instrumentation change occurs.

All samples, standards, and blanks are matrix matched to achieve an agueous solution
containing 6% HNO; and 5% HCI by volume.

Analytes, Matrix(s), and Reporting Limits

1.9.1 Soluble water samples and digestates of waters, TCLPs, total recoverables, soils,
sludges, sediments, and other wastes.

1.9.2 Tables 17.2 and 17.3 list achievable Instrumental Detection Limits (IDLs) and
Method Detection Limits. The laboratory IDLs are updated quarterly and the MDLs are
updated annually. The current IDLs and MDLs are maintained in the laboratory LIMs
system.

1.9.3 The laboratory standard Practical Quantitation Limits (PQLSs) are also listed in
Tables 17.2 and 17.3. The standard laboratory PQLS remain static and are only changed
if there is a major update to the analytical system.

1.9.4 On occasion clients may request modifications to this SOP. These modifications
are handled following the procedures outlined in the Quality Assurance Manual.

Summary of Method

Samples are nebulized and the aerosol that is produced is transported to the plasma torch
where excitation occurs. Characteristic atomic-line emission spectra are produced by radio

Company Confidential & Proprietary
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frequency inductively coupled plasma (ICP). The spectra are dispersed by a grating
spectrometer and the intensities of the emission lines are monitored by photomultiplier tubes.
The photocurrents from the photomultiplier tubes are processed and controlled by a
computer system. A background correction technique is required to compensate for variable
background contribution to the determination of trace elements. Background must be
measured adjacent to analyte lines during analysis. The position selected for the
background intensity measurement, on either or both sides of the analytical line, will be
determined by the complexity of the spectrum adjacent to the analyte line. The position used
must be free of spectral interferences and reflect the same change in background intensity
as occurs at the analyte wavelength measured.

This SOP contains the procedures for the daily operation of the ICAP 61E Trace Analyzer.
This SOP also contains procedures for calibration, standard and sample preparation,
maintenance, data handling, and quality control. This SOP is based on methods 6010B
(SW-846), 200.7 and CLP.

On a given day the normal steps in operating the Trace include:

- Perform any routine maintenance, if required.

- Instrument start-up and warm-up, if instrument is not already conditioned

- Preparation of standards. All standards and quality control standards are prepared
from stock solutions, as needed (6-month expiration date.) The Calibration Standards
are made every 3-7 days.

- Type-up a run to analyze. A run is simply a sequence of samples with all required
guality control that is analyzed as a single unit.

- Set-up the autosampler.

- Prepare all the samples for analysis including the required spikes, serial dilutions,
and other quality control samples.

- Analyze the samples.

- When the analysis is complete, check the data for compliance with 60108, 200.7, or
CLP whichever is applicable.

- Log in compliant data.

- Dispose of samples and standards appropriately. Clean-up lab area.

If the instrument is not operating properly or requires any maintenance, refer to Section 10.3
for help with routine maintenance and troubleshooting.

Definitions

Trace - Abbreviation for Thermo Jarrell Ash ICAP 61E Trace Analyzer. The Trace ICP has a
viewing angle along the long axis of the torch.

IECs - Interelement correction factors. Used to correct for interferences caused by spectral
overlap of element lines. See Section 9.0.16 for procedures on determining IECs.

Linear Range - Also referred to as linear dynamic range. The linear range is the
concentration range over which the instrument response to an analyte is linear. Refer to
Section 9.16 for the determination of linear ranges.

IDL - Instrument detection limit. The IDL of an element is the lowest calculated concentration
that the instrument can measure. See section 9.0.16 for procedures on determining IDLSs.
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MDL — Method Detection Limit. The minimum amount of a substance that can be measured
with a specified degree of confidence that the amount is greater than zero.

PQL — Practical Quantitation Limit. The minimum amount of a substance that can be
quantitatively measured with a specified degree of confidence and within accuracy and

precision guidelines.

Calibration Standards - A series of solutions containing known amounts of each element with
a matrix similar to samples. These solutions are used to calibrate the instrument.

ICV - Initial calibration verification, which must be from a source different from that of the
calibration standard

ICB - Initial calibration blank.
IFA - Interference check sample containing only high levels of Al, Fe, Ca, and Mg.

IFB - Interference check sample containing high levels of Al, Fe, Ca, and Mg, and low levels
of all other elements that are analyzed by the Trace.

CCV - Continuing calibration verification.
CCB - Continuing calibration blank.

BS - Blank Spike. A quality control sample containing known concentration of analytes that
is taken through the entire digestion and analysis procedure.

BLK- Method Blank - A blank sample that is taken through each step of the analytical
procedure, including the digestion procedure if it is used.

Method of Standard Addition - Involves the analysis of an unknown sample and the analysis
of an unknown sample with a known amount of a standard added. This procedure may be
used when matrix interference is suspected.

Calibration Blank - A blank solution containing 6% HNO3; and 5% HCI for calibration.

Total Metals — The concentration determined on an unfiltered sample following vigorous
digestion.

Soluble or Dissolved Metals — The concentration determined on a sample after passing
through a 0.45 um membrane. Acidification and digestion are performed after filtration.

ELGA water — This is blank reagent water that is deionized, filtered, and has a resistivity of
18 MQcm'™.

Calibration Curvefit- This process allows individual element wavelengths to be standardized
using an extended calibration with more standards to produce a more linear and precise
response over a greater range. The calibration is then fitted to a curve, which can be
resloped during the instrument standardization.
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Interferences

There are four main types of interferences. They are - spectral, physical, chemical and
memory interferences.

Spectral Interferences

These types of interferences are caused primarily from the overlap of elemental lines
and background contributions. Interferences from spectral overlap are eliminated by
the use of interelement correction factors. Interferences caused by background
contributions are eliminated by the use of background correction. Table 17.4 lists the
typical background points.

Physical Interferences

These types of interferences are caused by differences between the physical
properties of standards and samples. The major source of these interferences is a
high dissolved solids concentration in a sample. Physical interferences are minimized
by using an internal standard, diluting the samples and/or performing the method of
standard addition.

Additionally, high salt concentrations can cause a buildup of salt at the tip of the
nebulizer. This effect is minimized on the Trace by use of an Argon Saturator and a
Noordermeer V-Groove nebulizer designed for high dissolved solid use.

Chemical Interferences

These are generally caused by molecular compound formation, ionization effects,
and solvent evaporization effects. These effects can be minimized by careful
selection of the operating conditions, by buffering the sample, or by standard addition
procedures. At TestAmerica Buffalo, buffer solution of Li (NOs) is added on-line to
minimize the ionization effects of the high level of easily ionized elements such as K
and Na.

Memory Interferences

Memory interferences result when analytes in a previous sample contribute to the
signals measured in a new sample. To minimize memory effects, a rinse period of at
least 60 seconds is used between samples and standards. If memory interference is
suspected, the sample must be reanalyzed after a rinse period of sufficient length.

The following tests may be performed to check for physical and chemical interferences. A
serial dilution is performed on a representative sample from each sample batch. A post
digestion spike is performed based upon client requirements. The sample batch does not
exceed twenty samples.

451 Serial Dilution (SRD)
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A serial dilution (1:5) is performed on a representative sample of each matrix
of each sample group. See Table 17.15 for recovery criteria for each method.
If the analyte concentration is high enough, the serial dilution must agree
within 10% of the original sample. If the serial dilution is outside the 10%
limit, a chemical or physical interference effect should be suspected.

Spike Addition

A post-spike is performed when required per method being analyzed. A
representative sample within the sample group (client job) is spiked.
Generally, the spike is performed on the same sample as the one on which
the serial dilution is performed, unless there is limited volume. Spiking a
sample consists of adding a specified amount of four separate spike solutions
to the unknown sample. Each spike solution contains various elements of
interest. See Table 17.15 for recovery criteria for each analyte.

4.5.3 The four spike solutions for Non-CLP samples are:

- Spike 1 (Custom Inorganic Standard) Made by Ultra Scientific
This ULTRAgrade ™ standard was gravimetrically prepared and the true value listed is
the concentration calculated from gravimetric and volumetric measurements performed
during the preparation of the standard.

ANALYTE TRUE VALUE
Antimony 40.0 pg/mL
Arsenic 40.0 pg/mL
Beryllium 40.0 pg/mL
Cadmium 40.0 pg/mL
Chromium 40.0 pg/mL
Cobalt 40.0 pg/mL
Copper 40.0 pg/mL
Lead 40.0 pg/mL
Manganese 40.0 pg/mL
Molybdenum 40.0 ug/mL
Nickel 40.0 ug/mL
Selenium 40.0 ug/mL
Thallium 40.0 ug/mL
Vanadium 40.0 ug/mL
Zinc 40.0 ug/mL
Titanium 40.0 pg/mL
Cacium 2000.0 pg/mL
Iron 2000.0 pg/mL
Magnesium 2000.0 pg/mL

Matrix: 5% HNO; in water

All weights are traceable to NIST traceable weights CAT#ICUS-1370.

NOTE: These concentrations might be slightly different between different lots. Current
concentrations may be found in the binder of the Certificates of Analysis and in Element.
This NOTE is also applicable to Spike 2, Spike 3 and Spike 4.
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- Spike 2 (Custom Inorganic Standard) Made by Ultra Scientific

This ULTRAgrade ™ standard was gravimetrically prepared and the true value listed is
the concentration calculated from gravimetric and volumetric measurements performed
during the preparation of the standard.

ANALYTE TRUE VALUE
Barium 40.0 pg/mL
Boron 40.0 pg/mL
Aluminum 2000.0 pg/mL
Potassium 2000.0 pg/mL
Sodium 2000.0 pg/mL

Matrix: 5% HNO; in water

All weights are traceable to NIST traceable weights CAT# ICUS-574

- Spike 3
ANALYTE TRUE VALUE
Silver 10 pg/mL
See 7.10 for preparation.
- Spike 4
ANALYTE TRUE VALUE
Tin 40 pg/mL

See 7.11 for preparation.
Table 17.6 lists the final concentration of each element spiked.

To prepare a spike, add 0.05 mL of Spike 1, Spike 2, Spike 3 and Spike 4 to 9.80 mL
of sample. Mix thoroughly and analyze.

The three spike solutions for CLP samples are:

CLP-1Madeby ULTRA SCIENTIFIC

ANALYTE TRUEVALUE (41) TRUEVALUE (5.2)
Aluminum 2000 pg/mL 2000 pg/mL
Barium 2000 pg/mL 2000 pg/mL
Beryllium 50.0 pg/mL 50.0 pg/mL
Chromium 200.0 pg/mL 200.0 pg/mL
Cobalt 500.0 pg/mL 500.0 pg/mL
Copper 250.0 pg/mL 250.0 pg/mL
Iron 1000 pg/mL 1000 pg/mL
Manganese 500.0 pg/mL 500.0 pg/mL
Nickel 500.0 pg/mL 500.0 pg/mL
Silver 50.0 pg/mL 50.0 pg/mL
Vanadium 500.0 pg/mL 500.0 pg/mL
Zinc 500.0 pg/mL 500.0 pg/mL

Company Confidential & Proprietary
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CLP-2Madeby ULTRA SCIENTIFIC
ANALYTE TRUE VALUE (4.0) TRUE VALUE (5.0)
Antimony 500.0 pg/mL 100.0 pg/mL

CLP-3Madeby ULTRA SCIENTIFIC

ANALYTE TRUE VALUE (4.0) TRUE VALUE (5.0)
Arsenic 2000 pg/mL 40 ng/mL
Cadmium 50 pg/mL 50 pg/mL
Thallium 2000 pg/mL 50 pg/mL
Selenium 2000 pg/mL 10 pg/mL
Lead 500 pg/mL 20 pg/mL

Refer to sample preparation SOPs for the preparation of matrix spikesfor CLP samples.
The spike recovery criteriamay be found in table 17.15

5.0 Safety

51

5.2

5.3

54

Many of the metallic elements analyzed for in this method are known to be hazardous to
health. Care should be taken in the handling and disposing of all standards and samples.
See section 14.0 for procedures on the disposal of standard and sample waste.

The matrix of all ICP standards and samples is 6% HNO3, 5% HCI by volume. Gloves must
be used when handling all standards and samples. Safety glasses must be worn at all times.
Extra care should be taken when dispensing concentrated acids. Concentrated acids should
be dispensed only in the fume hood.

The plasma emits strong UV light and is harmful to vision. AVOID LOOKING DIRECTLY AT
THE PLASMA.

The RF generator produces strong radio frequency waves, most of which are unshielded.
People with pacemakers should not go near the instrument while in operation.

Employees must abide by the policies and procedures in the Corporate Environmental
Health and Safety Manual (CW-E-M-001), Radiation Safety Manual and this document.
This procedure may involve hazardous material, operations and equipment. This SOP
does not purport to address all of the safety problems associated with its use. It is the
responsibility of the user of the method to follow appropriate safety, waste disposal and
health practices under the assumption that all samples and reagents are potentially
hazardous. Safety glasses, gloves, lab coats and closed-toe, nonabsorbent shoes are a
minimum.

Primary Materials Used
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SOP No. BF-ME-009, Rev. 2
Effective Date: 02/09/2010
Page No.: 9 of 65

080T

The following is a list of the materials used in this method, which have a serious or significant
hazard rating. Note: This list does not include all materials used in the method. The table
contains a summary of the primary hazards listed in the MSDS for each of the materials
listed in the table. A complete list of materials used in the method can be found in the reagents
and materials section. Employees must review the information in the MSDS for each material
before using it for the first time or when there are major changes to the MSDS.

Material (1) Hazards | Exposure Signs and symptoms of exposure
Limit (2)
Nitric Acid Corrosive | 2 ppm- Nitric acid is extremely hazardous; it is corrosive,
Oxidizer TWA reactive, an oxidizer, and a poison. Inhalation of vapors
Poison 4 ppm- can cause breathing difficulties and lead to pneumonia
STEL and pulmonary edema, which may be fatal. Other
symptoms may include coughing, choking, and irritation
of the nose, throat, and respiratory tract. Can cause
redness, pain, and severe skin burns. Concentrated
solutions cause deep ulcers and stain skin a yellow or
yellow-brown color. Vapors are irritating and may cause
damage to the eyes. Contact may cause severe burns
and permanent eye damage.
Hydrochloric Acid | Corrosive | 5 ppm- Inhalation of vapors can cause coughing, choking,
Poison Ceiling inflammation of the nose, throat, and upper respiratory
tract, and in severe cases, pulmonary edema,
circulatory failure, and death. Can cause redness, pain,
and severe skin burns. Vapors are irritating and may
cause damage to the eyes. Contact may cause severe
burns and permanent eye damage.
1 — Always add acid to water to prevent violent reactions.
2 — Exposure limit refers to the OSHA regulatory exposure limit.

6.0 Equipment and Supplies

6.1 Instrumentation
Thermo Jarrell Ash ICAP 61E Trace Analyzer is equipped with an autosampler, computer,
printer, and source of argon. There are two Trace Analyzers at TestAmerica Buffalo. They
are designated as Trace #1 and Trace #2.
0 Spare parts for the Trace:
- nebulizers
- torches
- spray chambers
- platens

0 Red/Red/Red pump tubing
0 Orange/Green/Orange pump tubing
o0 Orange/Orange/Orange pump tubing

o Internal Standard tubing mixing kit
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0 Autosampler sample probes (TJA #4097-30)
Supplies

e Volumetric flasks in various sizes from 50 mL to 1000 mL. These are used
for standard preparation and sample dilution.

e Eppendorfs in various sizes. These are used for standard and sample
preparation. The Eppendorfs and re-pipettors are verified using an analytical
balance on a daily basis. They are calibrated on a quarterly basis along with
the re-pipettors. An electronic spreadsheet contains the calibration results.
At least one Eppendorf in each of the following ranges are used:

10 uL —» 100 pL

50 yL —» 200 pL

50 yL —» 250 pL
100 pL — 1000 pL
500 pL — 2500 pL
2000 pL — 10000 pL

e Disposable polypropylene pipette tips for the Eppendorfs in various sizes.

e Disposable 17x100 mm polypropylene culture tubes used in the autosampler
as the sample containers.

e 28 mL Nalgene brand disposable sample vials used to hold standards and
guality control samples in the autosampler.
e 500 mL graduated cylinder.

Parafilm
e Repipettors for acids and dilutions.

Reagents and Standards

All standards and samples are prepared such that the matrices are matched.

All standards and samples are prepared using 18 MQcm™ ELGA water. The metals lab has
an ELGA water system attached to a deionized water system. The ELGA water is monitored
daily by the Wet Chemistry department and maintenance is performed as needed.

All standards are prepared with volumetric flasks, and calibrated Eppendorfs.

All standards and samples are prepared with Trace Metals Grade Nitric and Hydrochloric
Acids.

All the standards and samples are prepared in the same matrix containing 6%HNO; and 5%
HCI by volume.
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Standards are prepared as needed, every 3 to 7 days for Calibration Standards.

Table 17.7 lists all the reagents and stock solutions that are purchased as starting materials.
All stock solutions are certified and the certifications are kept for a record. All stock solutions
are logged into an incoming logbook that is stored in the lab.

The multi-element calibration standards and other solutions required (except the quality
control sample used for ICVs and CCVs) are prepared from stock solutions purchased from
ULTRA SCIENTIFIC. The quality control sample used for ICVs and CCVs are prepared from
stock solutions purchased from HIGH PURITY. The use of two vendors ensures a second
source verification of standards. The ionization buffer LiINO3 is purchased as a solid from
MALLINCKRODT.

There are two types of solutions that are prepared from the purchased stock standards.
They are prepared stock solutions and the working standards. Prepared stock solutions are
used as intermediate standards for preparing the working standards. Prepared stock
solutions are recorded in Element. They expire in six months or when the original starting
stock standards expire, whichever is first. Prepared stock solutions are labeled with their
name, the preparation date, the expiration date, and the initials of the analyst preparing the
solution.

The working standards are prepared from the purchased stock standards and the prepared
stock solutions. The working standards are also recorded in Element.

Solutions prepared by the analyst are recorded in the LIMS. The following information is
recorded:

- Name or concentration of the solution
- Date prepared
- Initials of analyst preparing the solution
- The manufacturer of the starting stock solution
- The lot number of the starting stock solution
- The name or concentration of the starting stock solution
- The volume of the starting stock solution used
- The final volume of the solution being prepared
- The source of the HNO3
- The source of the HCI

Blank solutions contain 6% HNO; and 5% HCI in ELGA water. The blank solution is used for
the following:

- Calibration blank
- ICB

- CCB’s

- Sample dilutions

The Blank Solution is prepared by adding 1200 mL concentrated HNO3; and 1000 mL
concentrated HCI to a 20 liter plastic carboy half filled with ELGA water. Bring up to volume
with ELGA water. This procedure may be scaled up or down. Use a 500 mL graduated
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cylinder to add the acids. Be extremely careful when handling conc. acids in these amounts
(work in the fume hood wearing lab coat, gloves and safety glasses).

7.8.1 The instrument rinse is prepared in a 20-liter plastic carboy. The rinse blank
is prepared by adding 1200 mL of concentrated HNO3; and 1000 ml of concentrated
HCI to the carboy half filled with ELGA water. Fill the carboy to the 20-liter mark with
ELGA water.

The following stock solutions are prepared:

- Spike 3, containing 10 ug/mL Ag and Spike 4, containing 40 ug/mL Sn
- 200 g/L LiNOj3 solution

Begin with ULTRA SCIENTIFIC stock standards.

Spike 3 is prepared by adding 1.0 mL of 1,000 ug/mL Ag to a 100 mL volumetric flask half
filled with 2% HNO; Blank Solution. Bring up the final volume with 2% HNO; Blank Solution.
This spike is used for the post-spike.

Spike 4 is prepared by adding 4.0 ml of 1,000 ug/ml Sn to a 100 ml volumetric flask filled with
blank solution. Bring up the final volume with Blank solution. This spike is used for the post-
spike.

The 200.0 g/L LINO; (0.1%) solution is prepared by weighing out 200.0 g of LINOs; and
dissolving in a 1000 mL volumetric flask half filled with Blank Solution. Dilute to one liter with
Blank Solution. This is the buffer for the internal standard.

The following calibration standards and solutions are to be prepared in the laboratory:

- CAL2

- CAL3

- CAL4

- IFA

- IFB

- Ccv

- Internal Standard
-LCV

- NAKCAMG100

- NAKCAMG400

These standards and solutions are prepared from ULTRA SCIENTIFIC stock standards and
prepared stock solutions.

7.13.1 CAL2 is prepared by adding 20 mL of CAL4 (Section 7.13.3) to a 200 mL
volumetric flask half filled with Blank Solution. Bring up to final volume with Blank
Solution. See Table 17.8 for concentrations of elements in CAL2.

7.13.2 CAL3 is prepared by adding 100 mL of CAL4 (Section 7.13.3) a 200 mL

volumetric flask half filled with Blank Solution. Bring up to final volume with Blank
Solution. See Table 17.8 for concentrations of elements in CALS3.
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7.13.3 CAL4 is prepared by adding 5.0 mL ICUS-575, 5.0 mL ICUS-576, 0.5 mL
1000 pg/mL Sn and 0.5 mL 1000 pug/mL Ag to a 500 mL volumetric flask half filled
with Blank Solution. Bring up to final volume with Blank Solution. See Table 17.8 for
concentrations of elements in CAL4.

7.13.4 The IFA is prepared by adding 50.0 mL of IFA stock solution (ICM-441) to a
500 mL volumetric flask half filled with Blank Solution. Bring up to final volume with
Blank Solution. See Table 17.9 for concentrations of elements in the IFA.

7.13.5 The IFB is prepared by adding 50.0 mL of stock solution (ICUS-919) to a 500
mL volumetric flask half filled with Blank Solution. Bring up to final volume with Blank
Solution. See Table 17.9 for concentrations of elements in the IFB.

7.13.6 The NAKCAMGL100 is prepared by adding 1.0 mL of each 10,000ppm stock
solutions Na (ICP-111-5), K (ICP-119-5), Ca (ICP-120-5), Mg (ICP-112) to a 100 mL
volumetric flask half filled with Blank Solution. See Table 17.9 for concentrations of
elements in the NAKCAMG100.

7.13.7 The NAKCAMGA400 is prepared by adding 4.0 mL of each 10,000ppm stock
solutions Na (ICP-111-5), K (ICP-119-5), Ca (ICP-120-5), Mg (ICP-112) to a 100 mL
volumetric flask half filled with Blank Solution. See Table 17.9 for concentrations of
elements in the NAKCAMG400.

7.14  The following standards are prepared from HIGH PURITY

7.14.1 A quality control sample (called the CCV) is prepared from HIGH PURITY
stock standards. See Table 17.10 for true values for the CCV. The CCV is prepared
by adding 5.0 mL CAL STD. #2 —R Solution A, 5.0 mL CAL STD.#2-R Solution B, 0.5
mL of 1000 ug/mL Ag and 0.5 mL of 1000 ug/mL Sn to a 1000 mL volumetric flask
half filled with Blank Solution. Bring up to volume with Blank Solution. Final
concentrations can be found in Table 17.10.

7.14.2 The Initial Calibration Verification (ICV) is prepared using the same stock as
the CCV. It is prepared by adding 75.0ml of the CCV to a 100ml volumetric flask and
bringing it up to volume with Blank Solution. Final concentrations can be found in
Table 17.10.

7.14.3 Yttrium — 5 mg/l: The internal standard/profile is prepared by adding 0.5 mL
of 10,000 ug/mL Y stock solution to a 1000 mL volumetric flask half filled with Blank
Solution. Add 50.0 mL of the 200 g/L LiNO; solution. Bring up to final volume with
Blank Solution.

7.14.4  Low Level Verification Standard:

The LCV is prepared by adding 50 ml ICUS-1932 to a 500 mL volumetric flask half
filled with Blank Solution. Bring up to final volume with Blank Solution.
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Sample Collection, Preservation, Shipment and Storage

The maximum holding time for metals samples is 180 days from sample collection. Agueous
samples are preserved with nitric acid to a pH<2. Soil samples do not require additional
preservation.

Soil and total water samples are prepared by a digestion procedure in the digestion lab. The
digestates are brought to the instrumental lab by the Digestion analyst. The digestates are
stored on a shelf in the instrumental lab. When analysis on the digestates is complete, the
digestates are placed in a main sample storage area. The main storage area is located near
the digestion lab. The main storage area is used to store the original total samples,
digestates, and soluble samples. The main storage area is kept locked when unattended.
The digestates are kept for 6 months before they are finally disposed of. For CLP work the
digestates are stored for 365 days after delivery of the data package. For all CLP samples,
samples must be refrigerated at 4 degrees C from the time of collection until digestion. CLP
samples may be disposed of after 60 days in a manner that complies with all applicable
regulations.

Controlled Access Storage: CLP samples require controlled access storage with strict
Chain-of-Custody procedures. Digestates for these samples are obtained from and returned
to the cooler custodian. The custodian maintains both the original samples and the
digestates in the locked controlled access storage cooler.

8.3.1 The original samples are kept for 60 days following delivery of the final
report package.

8.3.2 Digestates are maintained for 365 days for CLP samples;

Most total and dissolved samples have already been preserved by sample control when they
were received or in the field when the samples were taken. Preservation is required by the
laboratory analyst in cases that samples have not been filtered and preserved. A comment,
listing lot numbers of the acid and filter used, is placed in the particular job affected

Sample container, preservation techniques and holding times may vary and are dependent on
sample matrix, method of choice, regulatory compliance, and/or specific contract or client requests.
Listed below are the holding times and the references that include preservation requirements.

Sample | Min. Sample
Matrix | Container Size Preservation Holding Time* Reference
Waters HDPE 50 mLs HNO3, pH < 2; 180 Days 40 CFR Part 136.3
Cool 4 + 2°C
Soils Glass 3 grams Cool 4 + 2°C 180 Days N/A

!Inclusive of digestion and analysis.

9.0

Quality Control

Overview: This section provides the guidelines of the quality control that are used to
determine if data are useable or not. Depending on the clients’ requests and each specific
protocol, some QC samples may not be prepared and/or analyzed to each job. Any observed
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deviations must be documented for future references. If the analyst cannot make a decision
about the usability of data, the supervisor must be consulted and the resolution must be
documented. If data are unusable, the samples must be re-digested and/or re-analyzed
depending on the situation. For details on how an actual analytical run is laid out see
Section 10.0 - Procedures. For details on any of the calculations which are required in this
section see Section 11.0 - Calculations.

Standards - To insure quality data, all working standards are prepared from high quality
certified stock standards. All prepared standards are logged into the LIMS to insure
traceability. Stock solutions are purchased as often as necessary to insure a fresh source.

Instrument Calibration - The instrument is calibrated daily at the beginning of each analytical
run. All relevant information is printed for reference. A blank and three levels of standards
are used to calibrate each element. A linear plot of each element is produced. The
correlation coefficient (which is printed right after the calibration standards have been
analyzed) for each element must be 0.995 or greater. If the correlation is less than 0.995 for
a particular element, then the data for that element may not be used from that particular
analytical run.

ICV - The ICV is prepared from a separate source other than the calibration standards. Table
17.15 for ICV control limit criteria. If the ICV is outside the control limits for an element, then
the instrument must be recalibrated or that element cannot be used from that analytical run.
The measured values must be within +/- 10% of the true value for CLP and method 6010B.
The measured values must be within +/- 5% of the true value for method 200.7. See Table
17.10 for the true values of the ICV.

CCV's - The CCV is prepared from a separate source other than the calibration standards. It
is analyzed after every ten samples and at the end of the analytical run. See Table 17.15 for
CCV control limit criteria. If the CCV is outside the control limits for an element, the ten
samples before and after that CCV should be reanalyzed for that element. See Table 17.10
for the true values of the CCV.

ICB and CCB's - After analyzing the ICV, analyze an ICB. After analyzing each CCV,
analyze a CCB. See Table 17.15 for blank control criteria.

IFA — See Table 17.15 for recovery criteria for the IFA standard. If the IFA is outside the
control limit for an element, that element cannot be used from that analytical run. See Table
17.9 for the true values of the IFA.

IFB -- After analyzing the IFA, analyze an IFB. See Table 17.15 for recovery criteria. If the
IFB is outside the control limits for an element, that element cannot be used from that
analytical run. See Table 17.9 for the true values of the IFB.

Method Blank (BLK) — For each batch of digestions, one method blank is digested for every
20 samples. Table 17.15 summarizes method blank compliance criteria.

BS - For each batch of digestions of water samples, a BS (Blank Spike) is prepared. Refer
to Table 17.15 for compliance criteria. If the BS for an element is outside the control limits,
then all the samples for that element must be re-digested. See Table 17.6 for the
concentrations of each element.
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SRM - For each batch of digestions of soil samples, a SRM (Standard Reference Material) is
prepared. The certified values are different from lot to lot, and the certified values can be
found in the binder of the Certificate of Analysis and in Element. The acceptance limits are
provided by the supplier. If the SRM for an element is outside the control limits, all the
samples for that element must be re-digested.

Matrix Duplicate (MD) - For CLP + per client request, one matrix duplicate is performed per
digestion batch. See table 17.15 for duplicate compliance criteria. If the RPD is outside the
control limits for an element, the data should be reviewed to determine cause. If lab error
suspected, reanalyze or re-digest. Generally MD is performed only for CLP digestions.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) - For each batch of samples, two
matrix spikes are performed (one is MS and the other is MSD). See Table 17.6 for the
concentrations of the matrix spikes for each element. See table 17.15 for criteria for spike
recovery and precision. If the RPD is outside the control limits for an element, the data
should be reviewed to determine cause. If lab error suspected, reanalyze or re-digest. If the
recovery for an element is outside the control limits, matrix effect is suspected for digestion
and/or the determination. Generally MSD is performed for SW-8463 and CFR protocols.

Post Spike - A post digestion spike is performed based on client requirements. It is
performed on the base sample that has an MS associated with it. The spike recovery must
agree within the limits specified in Table 17.15. If the post spike for an element is outside the
control limits, the matrix effect is suspected in the ICP determination.

Serial Dilution (SRD) - A serial dilution is performed on the base sample in the batch of 20
that has a matrix spike. If the serial dilution is outside the control limit, the matrix effect is
suspected in the ICP determination. The dilution is a 1:5 (one part of the sample to four
parts of the blank solution).

IEC, IDL, AND LINEAR RANGE DETERMINATION

9.16.1 IEC's - The IEC's (interelement correction factors) are determined by first
analyzing the following solutions:

- 100 pg/mL Cr 100 pg/mL Sn

- 100 pg/mL Mn 100 pg/mL Be
- 100 pg/mL V 100 pg/mL Ba
- 1000 pg/mL Fe 100 pg/mL Ni

- 1000 pg/mL Al 100 pg/mL Cd
- 1000 pg/mL Ca 1000 pug/mL Mg
- 100 pg/mL TI 100 pg/mL Co

- 100 pg/mL Ti 100 pg/mL Mo
- 100 pg/mL Cu

Each of the above (except Sn, which is 1000 ug/ml) solutions is prepared from
individual 10,000 ug/ml (Ultra Scientific) stock standards at the above concentrations.
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Next, check to see whether there are any false positive or negative readings for the
other elements in each of the solutions. If there are any, then an IEC calculation is
necessary.

To calculate the IEC factor, divide the false reading for an element by the actual
reading of the interfering element.

Sample Calculation:
The following results are obtained after running a 200.0 pg/mL Fe solution:

Fe = 208.0 pg/mL
Cd =1.21 pg/mL

The IEC factor for Cadmium would be:

L2l 0.00582

208.0

9.15.2 IDL’s — For non-CLP protocols, the IDL is determined by analyzing a blank
solution 7 times. Calculate the standard deviation of the 7 readings for each element.
The IDL is 3 times the standard deviation. For CLP protocol, the IDL is determined
by multiplying 3, the average of the standard deviations obtained on three
nonconsecutive days from the analysis of a standard solution at a concentration 3x-
5x the estimated IDL’s, with seven consecutive measurements per day.

9.15.3 Linear Ranges - The linear range is the highest standard the instrument can
read which is 5% of the known value. Analyze a series of standards for each
element. The highest that is within £5% establishes the linear range.

The internal standard counts are monitored for every analysis. The internal standard counts
must fall between 50 and 150 percent of the counts of the internal standard in the initial
calibration blank. If the internal standard fails to fall between 50 and 150 percent of the initial
blank the data from that particular sample may not be used from that analytical run.
Recalibrate and reanalyze the sample.

Sample QC - Refer to Table 17.15 for acceptance criteria for QC measurements

Instrument QC Refer to Table 17.15 for acceptance criteria for QC measurements
Contingencies for Handling Out-of —Control or Unacceptable Data
9.19.1 Contingencies for unacceptable data will have to be evaluated on a client-
by -client or even by a sample-by-sample basis by the supervisor, the lab

manager or the QA manager. Corrective action will be prescribed
accordingly.
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9.19.2 In the event acceptable data can not be obtained, a Job Exception Form
must be filed with the project manager and the client notified.

9.19.3 If calibration fails, i.e., correlation coefficient is lower than 0.995, ICV
and/or ICB are out of control limit, IFA and/or IFB are not recovered
guantitatively, the analysis procedure must be terminated, the problems
must be solved, and re-calibration must be started over.

9.19.4 If CCV and/or CCB fail, affected analytes in the 10 samples before and
after that CCV/CCB pair must be reanalyzed.

9.19.5 If the BS or SRM do not meet criteria, the whole digestion batch must be
reanalyzed. If the reanalysis still fails, that whole digestion batch must be
re-prepared.

9.18.6 If the Method Blank fails for an analyte, but samples do not contain that
analyte higher than the reporting limit or samples contain that analyte
higher than 10x the Method Blank, the data is usable and reportable.
Otherwise, the digestion batch must be re-prepared for that analyte.

9.18.7 If RPD for MSD or MD is out of control limits, the data should be reviewed
to determine cause. If redigestion and reanalysis are still out of limits, the
sample might be inhomogeneous and the data should be reported with
gualification. Refer to table 17.15 for RPD criteria.

9.18.8 If Post Spike or Serial Dilution are outside of control limits, matrix effects in
determination are suspected.

9.18.9 If BS, Post Spike and Serial Dilution are within QC limits but MS fail, matrix
interference can be assumed and corrective action is not required.

9.18.10 For CLP if the percent recovery of the LCV falls outside the control limits
of 70-130% (50-150%for Sbh, Pb, Tl), the LCV must be re-analyzed for the
outlying analytes. 9.20.11

9.18.11If, the internal standard counts for any analysis fail to fall between 50 and
150 percent of the counts of the internal standard in the initial calibration
blank, recalibrate and reanalyze the affected sample/samples.

10.0 Procedure

The matrix of all standards and samples for ICP are acidic. Purple nitrile gloves must be
worn when handling all standards and samples. Safety glass must be worn at all times in the
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laboratory. Extra care will be taken when dispensing concentrated acids and are to be dispensed
only in a fume hood.

10.1 Sample Preparation

10.1.1 All samples are checked for the proper preservation at time of sample receipt in the
sample receiving area. If the samples were not preserved, they are acidified and held for 18
hours. A sticker is affixed to the sample bottles. The pH is rechecked prior to
digestion/analysis following the 18 hour waiting period.

10.1.2 Refer to the sample digestion sop’s for details: BF-ME-002, BF-ME-003, BF-ME-
005, BF-ME-007, and BF-ME-008.

10.2 Calibration

10.2.1 The daily standardization of the 61E Trace analyzer is done automatically at the
beginning of each run and approximately every 60 samples. The calibration standards are
programmed into the autosampler table. The programming procedure and the standards
used are outlined in section 10.

10.2.2 Calibration Curvefit is used to calibrate the Na, K, Ca, and Mg wavelengths. This
procedure uses an extended calibration with more standards to produce a more linear and
precise response over a greater range. The calibration is then fitted to a curve, which can be
resloped during an instrument standardization using the low and high standards of the daily
calibration. A Calibration Curvefit is preformed bi-annually or if significant instrument changes
occur. The procedures below explain the steps to run a calibration curvefit.

10.2.3 Calibration Curvefit Sample Table Setup and Modification

The following procedure is used to select the elements to be standardized and the
concentrations of the standards used during a curvefit, or to modify an existing
standards table.

- Starting from the main menu, go to “Development”.

- Goto “Calibration-Standards”.

- Type table name to be create or modified.

- To add a standard press <F1>.

- Add elements to the standard by pressing <F1>.

- To add an element on the periodic table highlight the element to be added and
press <F1>. To remove an existing element press <F2>.

- Press <F9> when done.

- Type in the concentration of the each element in the standard.
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Press <F9> when done.

To modify an existing standard in the table, highlight it, and press <F1>. This will
allow you to change the elements and concentrations in the standard by following
the instructions above.

To delete a standard press <F5>.

NOTE: The blank and highest standard of the daily curve must be represented exactly in the
cunv/fit table including the same concentrations. If this is not done the fitted curve will not
automatically be resloped during daily calibration.

10.2.4 Analysis of the Calibration Curvefit Standards

10.2.5

10.2.6

This procedure is used when analyzing a curve to be fitted.

Starting from the main menu go to “Development”.

Go to “Calibration —Analysis”

Enter the standards table name and designate a calibration data file using a one
digit run number, three letter month abbreviation, two number day date, and the
last two digits of the year (example: 1IMAROQ705).

Press <F9 Done to continue.

To analyze a standard, begin by manually aspirating the standard, then
press<F1>Run Standard, and skip comments section by pressing <F1>Run.
When analysis is complete press <F9>Done.

Repeat above two steps for each standard in the table.

When all standards have been analyzed press <F9>Done.

Fitting the Curve

These steps are used to fit the analyzed standards or refit an existing data set.

Starting at the main menu, go to “Development”.

Go to “Calibration-Curvefit”.

Select or enter the standards table and data file used during analysis.
Press <F9>Done to continue.

Select the element/line to be fitted.

Press <F1>Fit Element.

Press <F1>Fit Element.

Under fit type select “Full Fit".

Under Weight select “Concentration Zero Factor “100.000.
Press <F9>Done Calc.

Check that the Correlation Coefficient > 0.995.

Press <F9>Done.

Repeat for the rest of the elements to be fitted.

Integrating the Calibration Curvefit into the Instrument Method

The following procedure is used to integrate the Calibration Curvefit into the chosen

method. This will allow the Calibration Curvfit to be resloped with the daily curve
using the blank and high standard.

Starting on the main menu, go to “Development”.
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Go to “Methods”.

Type the method name.

Press <F5>Element Info

Highlight the fitted element. The drop down menu below the line marked “Stdzn
Method” should read “2-pt Calib” and the high and low standards names should
match both the daily curves high and low standards as well as the two matching
standards in the curve fit table. If these are correct check the remaining curvefit
elements.

If any of the criteria are incorrect press <PgDwn> twice.

Highlight the incorrect item and type correction or press spacebar for drop down.
Press <F9>Done to save.

Repeat for the remaining curvefit elements.

Press <F9>Done/Keep to save changes.

Next from “Modifying Existing Method” page press <F3>Method Info.

At the bottom left of the page enter the “Calibration Data File” and the “Calibration
Stds” table name.

Press <F9>Done/Keep.

These steps should have completed Calibration Curvefit standardization and
integration into the method. Run a daily curve to confirm.

10.3 Sample Analysis

The following is a daily checklist for the operation of 61E Trace analyzer. This is only a
summary of the basic steps. Each step is followed by a reference for further information.

1.

LNFAEN

Empty the main drain waste and the autosampler drain waste, if necessary.
See Section 10.3.6.1

Fill the autosampler rinse, if necessary. See Section 10.3.6.2

Refill the internal standard, if necessary. See Section 10.3.6.3

Inspect the pump tubing daily. Either change tubing or change side to side.

See section 10.3.6.7

5.

Change the torch, if necessary. The torch should be changed when

necessary. See Section 10.3.6.4. The procedure for cleaning the torch is described
in Section 10.3.6.5

6.
7.
8.
9.
10.

Check the argon pressure, if necessary. See Section 10.3.6.6

Fill the Argon Saturator if necessary. See Section 10.3.6.12

Ignite the plasma. See Section 10.3.7.1

Start the peristaltic pump. See Section 10.3.7.1

Prepare the standards and QC samples. These must be re-poured daily.

See Section 7.0

11. Type the run into an autosampler table and print the table. See section 10.4

12. Change the data file name for each run. See Section 10.4.4

13. Place the standards and QC samples in the autosampler. See Section 10.4.7

14. Run a profile before each run. See Section 10.4.6

15. Prepare the samples and place them into the autosampler. See Section
10.4.7

16. Start the analysis. See Section 10.5

17. When the analysis is complete, print the data in a condensed format. See
Section 10.6
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18. Turn off the plasma unless you want to perform another analysis. See
Section 10.7

19. Empty the samples and standards into a waste receptacle.

20. Perform validation of the data. See Section 10.8

Instrument Layout and Maintenance
This section contains information on the layout of the instrument and any
maintenance that the analyst might perform. Any maintenance beyond what is stated will be

performed by Thermo Jarrell Ash service personnel.

10.3.1 There are two 61E Trace Analyzers at TestAmerica Buffalo. They are both
set up in a similar manner.

10.3.2 See Section 17.11 for a diagram of the main instrument layout.

10.3.4 See Section 17.12 for a diagram of the tubing layout.

10.3.5 See Section 17.13 for a diagram of the torch/spray chamber/nebulizer
assembly.

10.3.5.1 See Section 17.14 for a diagram showing the layout of the
autosampler. Rack #1 holds the 28 mL disposable polypropylene
sample vials and are used for the calibration standards and quality
control standards.
10.3.5.2 Racks #2, #3, #4, and #5 hold the disposable
polypropylene culture tubes and are used for the samples.
10.3.6 The following is a list of maintenance topics and problems that need
troubleshooting:
— Emptying the waste (See Section 10.3.6.1).
— Filling the autosampler rinse (See Section 10.3.6.2).
— Filling the Internal Standard (See Section 10.3.6.3).
— Filling Argon Saturator (See Section 10.3.6.12).
— Changing the torch (See Section 10.3.6.4).
— Cleaning the torch (See Section 10.3.6.5).
— Check the argon pressure (See Section 10.3.6.6).

— Changing the pump tubing (See Section 10.3.6.7).
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The cooling water level is low (See Section 10.3.6.8).

The red warning light on the power supply comes on (See Section 10.3.6.9).

The "By Pass" light comes on (See Section 10.3.6.11).

10.3.6.1 Emptying the Waste

080T

Droplets form on the wall on the inside of the spray chamber (See Section
10.3.6.10).

There is one waste container for the 61E Trace

Analyzer. One waste line comes from the

excess sample draining from the spray chamber (this
is called main instrument drain). The other waste line
comes from the autosampler rinse station. Both lines
run into a central container and are acid wastes and
must be disposed of properly. The analyst is
responsible for disposal of the acid wastes. Make sure
that the 5 gal. waste container is labeled for nitric acid

(AN) waste.

The following steps are used when emptying the

instrument waste container:

— Unscrew the instrument waste cap.

— Replace full carboy container with an empty one.
— Replace the cap being sure not to tangle the tubing.

10.3.6.2 Filling the Autosampler Rinse

Pull the tubing from the 20 liter rinse container.

Refill the rinse container with reagent blank prepared
Replace the tubing into the rinse container.

Place the lid of the rinse container on to keep dust out.

10.3.6.3 Filling the Internal Standard

Pull the tubing out of the internal standard flask.

CAUTION:  Always wear gloves and safety glasses when handling

Fill the flask with the internal standard prepared according to Section

7.0.7.3.
Place the tubing back into the internal standard flask.

Place a piece of parafilm on the top of the flask to keep dust out.
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10.3.6.4 Changing the Torch - Refer to the diagram in Section 17.13
to aid in changing the torch. Use the following steps:

— Turn the plasma off.

— Pull the spray chamber out.

— Remove the two screws holding the white cover in place.

— Remove the white cover.

— Pull out the gray collar. Be careful not to bump the quartz end.

— Remove the two argon lines from the gray collar by unscrewing the
connectors.

— Remove the black O ring from the end of the gray collar.

— Tip the gray collar until the torch slides out.

— Place a clean torch in the instrument and follow steps 1 through 8 in
reverse order.

— Ignite the plasma

10.3.6.5 Cleaning the Torch — Rinse the torch with a 1:1
HNO; solution (equal parts of HNO; acid and ELGA water). Rinse the torch
with ELGA water and allow to dry.

Prepare the 1:1 HNO; solution (equal parts of HNO; acid and ELGA
water) by adding 100 mL of ELGA water using a graduated cylinder to
a 400 mL beaker. Carefully add 100 mL of conc. HNO; acid. Be very
careful when working with concentrated acids in this quantity. Work in
the fume hood and wear gloves, lab coat, and safety glasses.

10.3.6.6 Checking the Argon Pressure

- The argon regulator is installed on the wall next to the door. Check
the pressure to make sure it is 80 psi.

10.3.6.7 Changing the Pump Tubing

There are three types of pump tubing used (use the diagram in
Section 17.12 for reference):

— orange/orange/orange - used for the samples.
— orange/green/orange - used for the internal Standard

— red/red/red - used for the autosampler rinse and main instrument
waste.

To replace the pump tubing, first pull the tubing from each end of the
pump tubing. Insert the tubing into the ends of the new pump tubing.
10.3.6.8 The Cooling Water Level is Low

If the cooling system light comes on, the water level is low. Use the
following steps to add water to the cooling system:
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— Remove the cover from the top of the cooling system.
— Remove the cap inside.

— Add DI water.

— Replace the inside cap.

— Replace the top cover.

10.3.6.9 The Red Warning light on the Power Supply Comes On

This indicates that the filter on the back of the power supply is dirty.
Use the following steps to clean the filter.

— Remove the filter from the power supply.
— Rinse the filter with water.

— Pat the filter dry with a paper towel.

— Allow the filter to dry.

— Replace the filter on the power supply.

10.3.6.10 Droplets Form on the Wall on the Inside of the Spray
Chamber

Aspirate a solution of 1:1 Nitric acid (equal parts of HNO; acid and
ELGA water). Do not aspirate for more than 10 seconds at a time.
Prepare the 50% Nitric acid solution by adding 50 mL of conc. Nitric
acid to ~50 mL of ELGA water.

WARNING! Conc. Nitric acid is extremely hazardous! Work in the fume hood
and wear gloves, lab coat, and safety glasses. Pull the hood sash down to
protect your face.

10.3.6.11 The "By Pass" Light Comes On

The "By Pass" light comes on if the instrument loses the vacuum due to
a power outage or pump failure. If the pump fails, it needs to be fixed
first. Use the following steps to regain the vacuum:

— Go to the back of the instrument and turn the switch labeled HV
(high voltage) to the off position.

— Dial the Red needle on the vacuum gauge all the way to the right.

— Push the start button.

— When the black needle reads less than 20, dial the Red needle to

20.
— Turn the HV (high voltage) to on.
— Ignite the plasma.
10.3.6.12 Filling the Argon Saturator

If the water level is below “min” line, refilling is necessary with the
following steps:
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- Turn plasma off.

- Unscrew Argon Saturator cap.

- Fill with Elga Water to about ¥z inch below the red “Max” line.
- Replace cap

- Restart plasma.

Instrument Start-Up

10.3.7 The instrument should always be left on. This is required to maintain the
vacuum. If it ever becomes necessary to turn off the instrument, make sure that the
high voltage (HV) switch on the back of the instrument is turned to off. If the
instrument is not being used on a given day, it is only necessary to turn the computer,
monitor, and printer off.

If the computer has been turned off, and if only the C:\ prompt comes up when it is
turned on, then type STNRUN and press (Enter) to get into the software. Once in the
software the plasma is ready to ignite.

10.3.7.1 The following steps are used to ignite the plasma and
start the peristaltic pump.

Starting from the main menu. Go to "Setup".

Go to "Plasma Control Panel".

Press (Enter).

Press (F1) for plasma on.

Press (F9) to continue.

If the plasma does not ignite, then press (F1) and try again. Make sure there is

sufficient argon first and that the valve on the argon tank is open.

up.

When the plasma ignites, press (Enter) for O.K.

Press (ESC) to go back to the main menu.

Go to "Operation”.

Press (Enter).

Type in the name of the method you want to run.

Press (Enter). This will start the peristaltic pump. The instrument is now warming
Allow the instrument to warm up for 30 to 60 minutes.

Typing an Analytical Run

Calibration

10.4.1 Each Non-CLP analytical run is typed in the following format:

SEQ-CAL1
SEQ-CAL2
SEQ-CAL3
SEQ-CAL4
SEQ-ICV
SEQ-ICB
SEQ-LCV
SEQ-IFA
SEQ-IFB
SEQ-CCV
SEQ-CCB

————
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T

10 samples

SEQ-CCV
SEQ-CCB
T

10 samples

SEQ-CCV
SEQ-CCB
T

10 samples

SEQ-CCV
SEQ-CCB

T
10 samples

l
SEQ-CCV
SEQ-CCB

T

10 samples

SEQ-CCV
SEQ-CCB
SEQ-LCV Client specific.
SEQ-IFA

SEQ-IFB

SEQ-CCV
SEQ-CCB

[€—|4—1<—<—

Run a CCV and CCB after every 10 samples and at the end of the analytical run. Run the
LCV, IFA, and IFB at the beginning and end of the analytical run if Client specific.

NOTE: To be compliant with all protocols and clients’ particular requests, extensive QC
samples are routinely prepared and run. However, not all these QC samples are required for
a particular protocol. For example, the ending LCV, IFA and IFB are not required by SW-864
and 40 CFR protocol. Therefore, a particular run may not include ending LCV, IFA and IFB if
that procedure only involves standard SW-864 and 40 CFR protocols. This note is also
applicable to CLP procedure.

10.4.2 Each CLP analytical batch is typed in the following format:

SEQ-CAL1
( SEQ-CAL2
Calibration { SEQ-CAL3
L SEQ-CAL4
SEQ-ICV
SEQ-ICB
SEQ-LCV
SEQ-IFA
SEQ-IFB
SEQ-CCV
SEQ-CCB
T

10 samples

4

SEQ-CCV

SEQ-CCB
T

7 samples
SEQ-LCV
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SEQ-IFA
SEQ-IFB
N
SEQ-CCV
SEQ-CCB
T

10 samples

SEQ-CCV
SEQ-CCB

T
7samples
SEQ-LCV
SEQ-IFA
SEQ-IFB

!
SEQ-CCV
SEQ-CCB

10.4.3 Typing the Autosampler Table

Type the analytical run into the autosampler table according to the following steps:

— Starting from the main menu, go to "Exit".
— Goto "ASEDIT.EXE".
— Press (Enter).
— Type in the name of the autosampler table. Use one of the saved templates.
— Press (Enter).
— Press (F1) to edit set.
— Press (F1) to edit samples.
— Use the arrow keys to toggle down to the CCB.
— Holding the (ALT) key down, press:
(F1) - to add a sample,
(F3) -to add a QC,
(F5) - to add calibration standards, or
(F7) - to add a blank.
— Type in the ID's of the samples and QC as written in the analytical run log.
— Under the check table column type:
ICV - for each ICV,
CCV —for each CCV
FUCRI —for each LCV,
B - for each ICB and CCB,
ICSA - for each IFA
ICSAB - for each IFB
— After all the samples have been typed in, note the position of the last sample.
— Press (F9) for Done/Keep.
— Press (F5) for modify set.
— Type in the last sample position (from step 12).
— Press (F9) for Done/Keep.
— Press (F9), again, for Done/Keep.
— Press (F2) to print the autosampler table.
— Press (F9) for Done/Keep.
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10.4.4 Entering the Data File Name

Each analytical run requires its own specific data file name. Use the following procedure to
enter the data file name prior to the start of the analytical run:

— Starting from the main instrument menu, go to "Development".
— Go to "Methods".

— Press (Enter).

— Type in the method name of the method you are going to run.
— Press (Enter).

— Press (Enter) for method info.

— Use the arrow keys to toggle down to "Analysis Data File".

— Enter the new data file name.

Examples:
For Trace #1
1100500
Key: 1=run#(1,2, 3, etc.)
10 = month
05 = day
00= the last two digits of the year
For Trace #2
A100500
Key: A =run# (AB,C, etc.)
10 = month
05 = day

00 = the last two digits of the year

— Press (F9) for Done/Keep.
— Press (F9), again, for Done/Keep.

10.4.5 Using the autosampler printout and the autosampler layout diagram (See 17.14), set-
up the calibration standards and the quality control samples. Use the 28 mL disposable
polypropylene sample vials to hold the calibration standards and the quality control samples.

10.4.6 Instrument Profile

Before each analytical run, a profile of the instrument must be performed. The profile is
performed using the Internal Standard, which is a 5 PPM Yitrium solution according to the
following steps:

— Starting from the main menu, go to "Operation".

— Goto "analysis".

— Press (Enter).

— Type in the name of the method you are going to run.
— Press (Enter).

— Press (F5) for profile.

— Press (F3) for automatic.
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— Press (F1) to run scan.
— When the scan comes up, check the "Peak Position". The "Peak Position" should be
between negative 0.05 and positive 0.05.

If yes, then press (F9) for done/keep.
If no, then press (F1) to calc. SS. Check the vernier position on the
computer. This should be the same as the vernier position on the instrument.
Press (Enter). Dial in the new vernier position.

— Press (F9) for Done/Keep.

10.4.7 Preparing Samples for the Autosampler

Using the autosampler table printout and the autosampler layout diagram (See Table 17.14,
set-up the samples in the autosampler. Use the disposable polypropylene culture tubes.
Pour the samples into the culture tubes and place in the autosampler.

For ‘Total Metals’ and ‘Soluble Metals’, the samples consist of the digestates received
from the metals preparation department.

10.4.7.1 To prepare post spikes, add the following amounts of each spike solution to
9.80 mL of sample:

50 pL - Spike 1 (Section 4.1.2)
50 pL - Spike 2 (Section 4.1.2)

50 pL — Spike 3 (Section 4.1.2)
50 uL — Spike 4 (Section 4.1.2)

Mix each post spike thoroughly and place in autosampler.

10.4.7.2 To prepare the 1:5 serial dilution, add 2.0 mL of sample to 8.0 mL of
calibration blank.

10.5 Starting an Analysis

The determination parameters, such as integration time (13 seconds), rinsing time (60
seconds), number of replicates (2), standard concentrations are already entered, and in very
rare cases these parameters may be changed. Refer to the instrument operation manual for
modifying these values when necessary.

Once the autosampler table has been prepared, the samples, standard and quality control
samples have been placed in the autosampler, and the instrument has been profiled, you are
ready to begin the analysis. Use the following steps to begin the analysis.

— From the main menu, go to "Operation".

- Goto "Analysis".

— Press (Enter).

— Enter the method name of the method you wish to run.

— Press (Enter).

— Press (F9) for autosampler.

— Type in the autosampler table name under "Sample Name:".
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Press (Enter).
If you want to have the instrument shut off automatically then press (F7) until the

"Terminating Action:" reads "shutdown".

Press (F1) to start the analysis.

10.6  Printing Data in Condensed Format

The trace instrument will print data during an analysis. A simplified, condensed version of
the data may be prepared after the analysis is completed according to the following
procedure:

the data

Starting from the main instrument menu, go to "IMS".
Go to "Report Writer".
Press (Enter).
Enter the file name of the file you wish to print according to the following steps:
- Press (F6) for a list of files.
- Press (F2) to deselect all files.
- Enter the number preceding the file you wish to print.
- Press (Enter).
- Press (F9) for Done/Keep.
Use the arrow keys to go to "Method name".
Enter the name of the method used to generate the data file.
Press (Enter).
Using the arrow keys to toggle back and forth, enter the start date and the end date of
file you wish to print. You don't need to enter anything for the times.
Use the arrow keys to go to "Sample type".
Press the space bar to bring up a list of options.
Use the arrow keys to toggle up to "All Types".
Press (Enter).
Press (F9) to continue.
Use the arrow keys to toggle down to "Show Internal Standards".
Change the No to Yes by pressing the "y" key.
Use the arrow keys to toggle down to "Report format".
Press the space bar to bring up a list of options.
Use the arrow keys to toggle down to "vertical".
Press (Enter).
Press (F9) for Done/Go to start printing the data file.
After printing the data file, press (ESC) to return to the main menu.

10.7 Plasma Shutoff

To turn the plasma off, use the following steps:

From the main menu, go to "Setup"”.
Go to "Plasma Control Panel".

Press (Enter).

Press (F5).

Press (Enter).

After about one minute, press (ESC).
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10.8 Validation of the Data

When the analytical run is complete, the data must be checked for compliance with the
method. Using Section 9.0 - Quality Control - check all the quality control samples (ICV, ICB,
CCV’'s, CCB's, IFA, IFB, CAL Standards, LCV, and digested blank and BS/SRM) for
compliance. If a quality control sample falls outside the required limits for an element, then
that element must be rerun on another analytical run.

Also check the spikes and serial dilution for any matrix effects that might require a diluted
sample run.

Calculations / Data Reduction

Refer to Table 17.15 to determine if data are valid for each element. Any sample reading
over the linear range must be diluted. Diluted samples must be run on required samples.
Analyzing the sample and a series of spiked aliquots of the sample at different known
concentrations performs an MSA.

11.1 The following calculations are illustrated:

- Relative Percent Difference (RPD) (See Section 11.1.1).

- Post spike calculation (See Section 11.1.2).

- Method of Standard Addition (MSA) calculation (See Section 11.1.3).

11.1.1 The formula for calculating the relative percent difference is:

Di-D2
(D1t D2)/2

% RPD = X 100

Where,
RPD = relative percent difference
D, = first sample value
D, = second sample value (replicate)

Sample calculation: A sample gave a reading of 2.51 pug/mL and the replicate reading was
2.39 pg/mL.

%RPD= 2(2.51-2.39) X100
2.51+2.39

RPD=4.90%.

11.1.2 The formula for calculating the post spike recovery is:
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% Recovery = SQ—SA& X 100

Where, S, = the post spiked sample reading
S; = the sample reading
SA = the spike added

Sample Calculations:
A sample gave a reading of 0.250 ug/mL. The sample was post spiked with 2.000 ug/mL
and gave a reading of 2.289 pg/mL.

% Recovery %0550 X100
% Recovery = % X 100

% Recovery =102.0%
11.1.3 The formula for calculating the simplest version of MSA (single-addition method) is:
Where,

_ SaVsCs
Cxy=7—7—7—
(SB - SA)VX

Sg = the concentration of the spiked sample
Sa = the concentration of the unspiked sample
Vs = volume of spike solution added.

Cs = concentration of spike solution

V, = volume of sample before adding spike

C, = the unknown sample concentration

Sample calculation:
A sample gave a reading of 0.792 pg/mL. 50 pL of a 200 pg/mL spike solution was added to
10.0 mL of the sample. The spiked sample reading was 1.512 pg/mL.

_ (0.792)(0.05)(200.0)
1.512-0.792)(10.0)

X
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C.= 7.92
720
Cx= 1.10ppm

12.0 Method Performance

This SOP is applicable to digested sample matrices and soluble water samples.

12.1 Extensive quality control is used to insure compliance with method 6010B, 200.7 and CLP
protocol.

12.2  Thorough documentation is employed to insure traceability of reagents and standards.

12.3 Approximate detection and reporting limits for Trace #1 and Trace #2 are found in Tables
17.2 and 17.3.

12.4 Samples that read above the instrument’s linear range must be diluted.
12.5 Method_Detection Limit Study (MDL)

The method detection limit (MDL) is the lowest concentration that can be detected for a given
analytical method and sample matrix with 99% confidence that the analyte is present. The MDL is
determined according to the laboratory’'s MDL procedure in the QA Manual. MDLs reflect a
calculated (statistical) value determined under ideal laboratory conditions in a clean matrix, and may
not be achievable in all environmental matrices. The laboratory maintains MDL studies for analyses
performed; these are verified at least annually unless method requirements require a greater
frequency.

12.6 Demonstration of Capabilities

Reference the corporate QA Manual. All employees analyzing the methods listed in the sop have
documented Initial demonstration of capabilities, as well as demonstration of capabilities each
year after. This documentation is forwarded to QA for approval and record keeping.

12.7 Training Requirements

The QA Manual or a Training SOP may be referenced for training requirements. If applicable,
state required concentration of samples prepared for Precision and Accuracy study or alternate
training procedure.

13.0 Pollution Control

It is TestAmerica’s policy to evaluate each method and look for opportunities to minimize waste
generated (i.e., examine recycling options, ordering chemicals based on quantity needed,
preparation of reagents based on anticipated usage and reagent stability). Employees must abide
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by the policies in Section 13 of the Corporate Environmental Health and Safety Manual (CW-E-M-
001) for “Waste Management and Pollution Prevention.”

14.0 Waste Management

Waste management practices are conducted consistent with all applicable rules and regulations.
Excess reagents, samples and method process wastes are disposed of in an accepted manner.
Waste description rules and land disposal restrictions are followed. Waste disposal procedures
are incorporated by reference AWM-HAZ.MG-01. The following waste streams are produced
when this method is carried out.

14.1 All acidic waste consisting of sample and rinse solution: Dispose of as HNO; waste in
an “AN” waste container.

15.0 References / Cross-References

15.1 Method 6010B, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-
846, 3" Edition, Final Update IlI, Revision 2, December 1996.

15.2 ICAP 61E Trace Analyzer Operator's Manual.

15.3 ILMO04.1, USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis
and Classical Chemistry Parameters.

15.4 ILMO05.2, USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis
and Classical Chemistry Parameters.

15,5 ILMO05.3, USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis
and Classical Chemistry Parameters.

15.6 Method 200.7, “Determination of Metals and Trace Elements in Water and Wastes by
Inductively Coupled Plasma-Atomic Emission Spectrometry”, Revision 3.3, 40CFR Part 136,
Appendix C, April 1991. (Approved for CWA compliance testing)

15.7 Method 200.7, “Determination of Metals and Trace Elements in Water and Wastes by

Inductively Couple Plasma-Atomic Emission Spectrometry”, Revision 4.4, US EPA / EMSL,
May 1994. (Approved for SDWA compliance testing)

16.0 Method Modifications:

ltem Method xx Modification

1 3005A Adopted prep method for preparation of water samples for
6010B and 200.7. See SOP BF-ME-002 for maodifications.
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17.0 Attachments

17.1  Elements which are analyzed on ICP’s

17.2  Approximate Water Detection Limits for the ICAP 61E Trace Analyzers

17.3  Approximate Soil Detection Limits for the ICAP 61E Trace Analyzers

17.4 Wavelengths and Background Points Used for Each Element on the ICAP 61E Trace
Analyzer

17.5 Approximate Linear Dynamic Range of Each Element on the ICAP 61E Trace Analyzer

17.6  Concentration of each analyte for BS, SRM, Post-digestion Spike, Non-CLP matrix spike and
CLP matrix spike.

17.7 Reagents and Stock Solution which are purchased as Starting Materials for Preparation of
Trace Standards

17.8 Concentration of Calibration Standards

17.9 Values for IFA and IFB

17.10 Values for CCV and ICV

17.11 Main Instrument Layout

17.12 Tubing Layout

17.13 Torch/Spray Chamber/Nebulizer Assembly

17.14 Auto sampler Layout

17.15 Method Summary

17.16 CLP Contract Required Detection Limits (CRDLS)

17.17 Concentration of Each Element in the LCV Standard Solutions

17.18 Data Review Summary for Metals

17.19 Certificates of Analysis for Custom Blend Standards

18.0 Revision History
e Revision 2, Dated January 18, 2010

° Removed 3.8 ICL-HCV-The highest calibration standard re-run
directly after calibrating the instrument.

o Section 4.5.1 Removed “such that the analyte in the diluted sample
is at least a factor of 10 above the IDL”

. Section 4.5.3 Added in the Note under the Table “ Current

concentrations may be found in the binder of the Certificates of
Analysis and also in Element.”

. Section 6.1 Changed STL: Buffalo to TestAmerica Buffalo
. Section 7.6 Removed standard logbook and added in Element
. Remove 8.3 “ Soluble samples are stored in the main storage area

with the digestates and the original total samples. All samples
taken from the storage area must be logged out in the sample
custody logbook that is kept in the digestion lab. Samples are
logged back in when complete. The main storage area is kept
locked when unattended. The key to the storage area can be
obtained from the sample control personnel and returned to them
when finished.”

. Remove 9.3 “ICL-The ICL is the highest calibration standard that is
analyzed after the instrument is calibrated.”

° Section 9.4 Removed “It is analyzed after the ICL.”

° Section 9.10 Changed LFB to BS. Changed Laboratory Fortified

Blank to Blank Spike.
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. Section 9.11 Changed LCS to SRM. Changed Laboratory Control
Sample to Sample Reference Material.

Section 9.21.5 Changed LFB and LCS to BS and SRM.
Section 9.21.9 Changed LCS to BS.

Section 10.3.1 Changed STL Buffalo to TestAmerica Buffalo
Section 10.3.6.2 Changed “a piece of parafilm” with the lid.
Section 10.4.1 Removed HCV

Section 10.4.2 Removed HCV

Section 16.0 Added method modification

Removed Tables 17.19 and 17.20

Table 17.4 Added nm next to wavelength

Section 2.3 Removed AFCEE reference

Section 10.4.1 removed AFCEE references

Section 12.4 removed USACE reference

Section 7.6 changed ‘standards logbook’ to LIMS

Section 9.1 changed ‘stndards logbook’ to LIMS

Section 10.3.6.5 reword the procedure to clean the torch.
Section 17.7 removed ICUS-573 standard. No longer used

Revision 1, Dated July 07, 2009

New LIMS nomenclature changes:

BLANK became CAL1

Std.1 became CAL2

Std.2 became CAL3

Std.3 became CAL4

Std.3 VER became HCV

CRI became LCV

ICSA became IFA

ICSAB became IFB

MBLK became BLK

LCS became SRM

LFB became BS

SD became MSD

10.3.6.12 Filling Argon Saturator: “Lower neb. pressure” deleted,

replaced with “Turn plasma off.” “Turn neb. pressure on” deleted,

replaced with “Restart plasma.”

o] 10.4 Typing an Analytical Run: “SEQ-“ added before all calibration
and QC standards, names updated.

o] 17.7 1,000 ug/ml Y replaced with 10,000 ug/ml Y under “From
ULTRA SCIENTIFIC;” 10,000 ug/ml Y deleted from “From HIGH

OO0OO0OO0OO0OO0OO0OOOOOOOO

PURITY.”

o] 17.0 Example of a Data Review Summary Form for Metals replaced
with an Example of a Bench Sheet for Metals.

o] Metals Department manager change, signature.

Revision 0, Dated June 09, 2008
o] Integration for TestAmerica operations
o] Quality Manager change, signature
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Elements Which are Analyzed on the ICAP 61E Trace Analyzer:

Aluminum Al Magnesium Mg
Arsenic As Manganese Mn
Antimony Sh Molybdenum Mo
Barium Ba Nickel Ni
Beryllium Be Sodium Na
Boron B Potassium K
Cadmium Cd Selenium Se
Calcium Ca Silver Ag
Chromium Cr Thallium Tl
Cobalt Co Vanadium \
Copper Cu Zinc Zn
Iron Fe Tin Sn
Lead Pb Titanium Ti
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17.2 Approximate Water Detection Limits for the ICAP 61E Trace Analyzers.

Element Estimated IDL (mg/L) Estimated MDL (mg/L) Lab PQL (mg/L)
Al 0.020 0025 02
D 0.004 0.005 0.02
As 0.003 0.005 001
Ba 0.0002 0.0002 0.002
Be 0.0001 0.0003 0.002
B 0.001 0.005 0.05
cd 0.00032 0.0006 0.001
Ca 0.014 002 05
cr 0.0008 0.001 0.004
Co 0.0008 0.001 0.004
Cu 0.001 0.002 001
Fe 0.02 0.030 0.05
Pb 0.002 0.004 0.006
Mg 0.015 0.02 02
Mo 0.001 0.002 001
Ni 0.00090 0.002 001
K 0.052 0075 05
Se 0.003 0.005 0015
Na 0.250 03 10
Ag 0.00075 0.0008 0.003
Tl 0.003 0.005 0.02
v 0.001 0.002 0.005
Zn 0.004 0.007 002
Sn 0.003 0.004 001
Ti 0.00035 0.0008 0.005
Mn 0.0005 0.0003 0.003
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17.3 Approximate Soil Detection Limits for the ICAP 61E Trace Analyzers.

Element Estimated IDL (mg/kg) Estimated MDL (mg/kg) Lab PQL (mg/kg)
Al 20 20 100
D 04 5 150
As 03 05 20
Ba 0.02 0.1 05
Be 001 0.03 02
B 0.1 05 20
cd 0.03 0.06 02
Ca 1.0 20 100
cr 0.08 01 05
Co 0.1 01 05
Cu 01 02 10
Fe 20 30 100
Pb 02 04 10
Mg 20 20 200
Mo 01 02 10
Ni 0.1 02 05
K 50 8.0 300
Se 03 05 40
Na 25 30 140.0
Ag 0.1 01 05
Tl 03 10 6.0
% 0.1 02 05
Zn 04 07 20
S 03 04 20
Ti 0.05 01 05
Mn 0.05 0.05 02
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Waveengths and Background Points Used for Each Element on the ICAP 61E Trace Analyzer.

Background Points

Element Wavelength (nm) Trace#1 Trace#2
Al 3082.15 +10 +10
Sb 2068.38 +10 +10
As 1890.42 -10 -10
Ba 4934.09 +10 +10
Be 3130.42 -10 +10
B 2946.78 +10 +10
Cd 2265.02 -10 -10
Ca 3179.33 -10 -10
Cr 2677.16 -10 +10
Co 2286.16 +10 -10
Cu 3247.53 +10 +10
Fe 271441 +10 +10

Pb 2203.53 +10/-10 +10/-10
Mg 2790.78 -10 +10
Mo 2020.30 NA -10
Ni 2316.04 +10 +10
K 4047.35/7664.35 -28 -28

Se 1960.26 +10/-10 +10/-10
Na 3302.32 +10 -10
Ag 3280.68 -10 -10
Tl 1908.64 +10 -10
\% 2924.02 +10 +10
Zn 3062.00 +10 +10
Sn 2899.89 -10 -10
Ti 3372.80 +10 -10
Mn 2576.10 -10 +10
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Approximate Linear Dynamic Range of Each Element on the ICAP 61E Trace Analyzer.

Element Trace#1 (mg/L) Trace#2 (mg/L)
Al 500 500
Sb 25 25
As 50 50
Ba 10 10
Be 10 10
B 25 25
Cd 5 5
Ca 500 500
Cr 25 25
Co 5 5
Cu 20 20
Fe 200 200
Pb 10 25
Mg 500 500
Mo NA 25
Ni 10 10
K 500 500
Se 10 50
Na 500 500
Ag 10 10
Tl 25 50
\% 200 200
Zn 200 200
Sn 10 10
Ti 5 5
Mn 50 50
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Concentration of each analyte for BS, SRM, Post-digestion Spike, Non-CLP matrix spike and
CLP matrix spike:

Element LFB, Post-digestion CLP Matrix CLP Matrix Soil Post-digestion Estimated CLP Matrix CLP Matrix
Spike and Non-CLP Spike (4.1) Spike (5.2,3) Spike and Non- Soil LCS Spike Soil (4.1) Spike Soil
Matrix Spike (mg/L) (mg/L) (mg/L) CLP Matrix Spikes (ma/kg) (mg/kg) (5.23)
(mg/kg) Changes (mg/kg)
with new
lot
Al 10.0 2,00 2.00 100 6340
Sb 0.20 0.500 0.100 20 34 20 20
As 0.20 2,00 0.040 20 192 8 8
Ba 0.20 2,00 2.00 20 417 400 400
Be 0.20 0.050 0.050 20 99.9 10 10
B 0.20 20 131
Cd 0.20 0.050 0.050 20 125 10 10
Ca 100 100 3370
Cr 0.20 0.200 0.200 20 133 40 40
Co 0.20 0.500 0.500 20 56.8 100 100
Cu 0.20 0.250 0.250 20 939 50 50
Fe 10 1.00 1.00 100 11600
Pb 0.20 0.500 0.020 20 160 4 4
Mg 10.0 100 2000
Mo 0.20 20 62.9
Ni 0.20 0.500 0.500 20 174 100 100
K 10.0 100 1890
Se 0.20 2,00 0.010 20 97 2 10
Na 10.0 100 241
Ag 0.20 0.050 0.050 20 115 10 10
Tl 0.20 2.00 0.050 20 79.1 10 10
\ 0.20 0.500 0.500 20 92.7 100 100
Zn 0.20 0.500 0.500 20 246 100 100
Sn 0.20 20 117
Ti 0.20 20 327
Mn 0.20 0.500 0.500 20 320 100 100
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Reagents and Stock Solutions which are Purchased as Starting Materials for
Preparation of Trace Standards.

From ULTRA SCIENTIFIC:

ICUS-575
ICUS-576
ICM-441

ICUS-574
ICUS-919
ICUS-1932
1,000 pg/mL Ag
10,000 ug/ml Y
1,000 pg/mL Sn
CLP-1

CLP-2

CLP-3

From JT-BAKER

10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
1,000 pg/mL
10,000 pg/mL
1,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL
10,000 pg/mL

Concentration HCI (Trace Metals Grade)
Concentration HNO; (Trace Metals Grade)

From HIGH PURITY:

Solid LiNO;
1,000 pg/mL Ag
1,000 pg/mL Sn

CAL STD #2-R Solution A

CAL STD #2-R Solution B

Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Mo
Ni
K
Se
Na
Ag
Tl
Zn
Sn
Ti

Certificates of Analysis are attached for the custom blend standards listed as ICUS(...) above.
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Table 17.8 Concentrations of Calibration Standards: (in mg/L)
Element Std. 1 Std. 2 Std. 3 NAKCAMG100 | NAKCAMG400
Al 5.0 25.0 50.0
Sb 0.1 05 1.0
As 0.1 05 1.0
Ba 0.1 05 1.0
Be 0.1 05 1.0
Cd 0.1 05 1.0
Ca 5 25 50 100 400
Cr 0.1 05 1.0
Co 0.1 05 1.0
Cu 0.1 05 1.0
Fe 5 25 50
Mg 5 25 50 100 400
Mn 0.1 05 1.0
Ni 0.1 05 1.0
Ag 0.1 05 1.0
Tl 0.1 05 1.0
Zn 0.1 05 1.0
\Y 0.1 05 1.0
B 0.1 05 1.0
Mo 0.1 05 1.0
Ti 0.1 05 1.0
Sn 0.1 05 1.0
Se 0.1 05 1.0
Na 5 25 50.0 100 400
K 5 25 50.0 100 400
0.1 05 1.0
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Table 17.9 Values for IFA and IFB (in mqg/L)

Element IFB IFA
Al 500.0 500
Ca 500.0 500
Fe 100.0 200
Mg 500.0 500
Ba 05 -
Be 0.5 -
Cd 10 -
Co 0.5 -
Cr 05 -
Cu 0.5 -
Mn 05 -
Ni 10 -

0.05 -
\% 0.5 -
Zn 10 -
S 0.6 -
As 0.1 -
T 01 -
Se 0.05 -
Ag 0.2 -
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Element ccv ICV
Al 25.0 18.75
Sh 05 0.375
As 05 0.375
Ba 05 0.375
Be 05 0.375

B 05 0.375
Cd 05 0.375
Ca 25.0 18.75
Cr 05 0.375
Co 05 0.375
Cu 05 0.375
Fe 25.0 18.75
Pb 05 0.375
Mg 25.0 18.75
Mn 05 0.375
Mo 05 0.375
Ni 05 0.375

K 25.0 18.75
Se 05 0.375
Na 250 18.75
Ag 05 0.375
Tl 05 0.375
\% 05 0.375
Zn 05 0.375
Sn 05 0.375
Ti 05 0.375
Mn 05 0.375
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17.11 Main Instrument Layout:

The vacuum pump —not shown- is located behind the instrument. The auto
sampler — not shown- is placed in front of the instrument.

Exhaust l

S

o] Q
P \ 7o Drain Wests Container
Water
Cooling System /3 A €&~ POWER SUPPLY
= o ' o <€—  Red Waming Light
2y <€}——  Main Switch

f
o O -€— Reset
\Io/ —1 E g— " Profile

1

Red Needle
® ¢ ‘ o o Start Button A ¥
Black Necdie” ' c\o Power  on  off

\
Vacuhm Gauge “By Pass” Light
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17.12 Tubing Layout:

Tubing
#1 cranpeformnge/orange
#2 orange/green/orange
33 red/redfred

A4 red|red|red

Imernal Standard ‘
Sppm Yitrium
S RCL
7. N Dy

Autosampler Rinse

L/ Nidvie
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V"Nbing Kit
Plastic Y
Conneetor
' Autosamples

e Autosampler Waste
{separnse from main
instrument drain.)
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17.13 Torch/Spray Chamber/Nebulizer Assembly:

Torch Black O Ring

\ White Cover
A

Quartz Collar ﬁ IK-\ : /
Argon Lines
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17.14 Autosampler Layout:

Rinse
7> 9 / 10 > 19
A =)
A <— Rack #1
1 > o7. -
> >
> a2 —> 144
R:l:k #2 Rach#4
|49 > 20. Ny
L > >
» 96 > &3
— Rack #3 ’ Rack #5
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Method =
Parameter U

EPA Series
Method 200.7

SW-846B
Method 6010B

CLP

Method Validation (2)

Initial demonstration of performance:

1. Determination of the linear
dynamic range. Verify linear
cdibration range limit by analyzing a
high concentration standard. Results
must be within 5% of the true value.

2. Analyze LCS within £10% of
stated vaue.

3. Establish MDLs using L aboratory
fortified blanks. MDLs must meet
regulatory levels.

Same

QC Check
Standards/Samples (ICV)

Verify each element calibration with
aControl Sample (ICV) prepared
from asource different than the
cdibration standards at the following
concentrations: Silver at a maximum
of 0.5mg/L, other elements>1.0
mg/L. The ICV must be within 3%
RSD.

%R =95-105

Verify each element calibration with
an Instrument Check Standard
prepared from a source different
from the calibration standards at a
concentration equivaent to the
midpoint of the calibration curves.
The ICV must be within 5% RSD.

%R=90-110

Initia cdibration verified with
independent standard.

%R=90-110

Method Detection Limit

IDL’s are determined quarterly.
MDLs are determined annudly

IDL’s are determined quarterly.
MDLs are determined annudly

IDL’s are determined quarterly.
MDLs are determined annually.

Standard Solution Stocks: yearly or specified by (same) (same)
Expiration(3) supplier
Intermediate: 6 mos.
Working: 3 daysto 7 days
Initial Calibration Per instrument manufacturer’s Per instrument manufacturer’s Per instrument manufacturer’s

specification. Minimum of ablank
and one standard.

specifications (should consist of 3
levels and ablank).

specifications. Minimum of ablank
and one standard.

Continuing Cdlibration

Analyze instrument performance
check (ICV) solution immediately
following calibration, after every 10
samples and at the end of therun.
For initid analyss, %R=95-105, for
subsequent analyses of standard.

%R=90-110.

Analyze instrument check standard
after every 10 samples and at the end
of therun.

%R=90-110.

Calibration checked &fter every 10
samples or 2 hourswhichever is
more frequent with amid-range
calibration standard.

%R=90-110.

Accuracy/Precision

-One MS/MD per 10 samples or each
batch %R=75-125%.

%RPD < 20%
- A laboratory fortified blank (LFB)

prepared with each batch of samples
digested. %R=85-115.

-One MS/MD per 10 samples or each
batch %R=75-125%.

%RPD < 20%
- A laboratory fortified blank (LFB)

prepared with each batch of samples
digested. %R=80-120

OneMS and one duplicate per
sample delivery group or per similar
matrix type.%R=75-125.
%RPD<20.

Anadyze apost-digestion spike if the
pre-digestion spike recovery is
outside control limits and the sample
result does not exceed 4 times the
spike added.
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Method = EPA Series SW.5468 cLp
Method 200.7 -
Parameter U Method 60108
Blanks One method blank with each batch of | One method blank per batch of One method blank per sample
samples. When values congtitute samples processed a the sametime. delivery group or per sample process
10% or more of the analyte level or batch, whichever is more frequent.
are 2.2 timesthe analyte MDL, Analyze cdibration blank after each
whichever is greater, the entire Instrument Check Standard (CCV). Analyze calibration blanks after
preparation and analysisis repeated. initial and continuing calibration
Analyze caibration blank after each Blank < 3x IDL. verification or every 10 samples.
instrument check standard (CCV).
Blank < 3x IDL. If absolute value of blank for any
andyte >CRDL, terminate analysis,
correct problem, and reanayze dll
samples since last compliant blank.
Interference Check Standard | Interference Check Solutions Interference Check Solutions Analyze IFA and IFB solutions a a

containing known concentrations of
interfering elements and the elements
of interest are analyzed at the
beginning of each analytical run.
%R=80-120. Reanayze highest
standard after calibration for
checking (not required by the
method). %R=95-105.

containing known concentrations of
interfering elements and the elements
of interest are analyzed at the
beginning of each analyticd run.
%R=80-120. Reanalyze highest
standard after calibration for
checking (not required by the
method). %R=95-105.

frequency of not greater than 20
andytical samples. Must be followed
immediately by CCV/CCB pair.

IFA: For target andytes with CRDL
<10 pg/L, results should fall within +
CRDL of theandyte struevaue,
otherwise use alternate method to
quantitate results for affected
anaytes. IFB: %R=80-120

IDL Standard (LCV)

Run LCV Standard at the beginning
of each analytica run directly
following ICB. %R=50-150. Not
required per method..

Run LCV Standard &t the beginning
of each analytica run directly
following ICB.. %R=50-150. Not
required per method.

Run LCV Standard every 20
analytical samplesand at the
beginning and end of each analytica
run.

%R=50-150 For Antimony, Lead,
and Thallium

%R=70-130 All other elements

Serid Dilution 1:5 Dilution on each new matrix per 1:5 Dilution on each new matrix per 1:5 Dilution on each new matrix per
job. % Difference=10% job. % Difference=10% SDG. % Difference=10%

Matrix Spike %R=75-125 %R=75-125 %R=75-125

Post Digestion Spike %R=85-115 %R=75-125 %R=75-125

Holding Time (4) 180 days from collection 180 days from collection 180 days from receipt (VTSR)
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Table 17.16 Contract Required Detection Limits (CRDL)

SOP No. BF-ME-009, Rev. 2
Effective Date: 02/09/2010

CRDL (4.0) CRDL (5.0)

Analyte (ng/mL) (ng/mL)
Aluminum 200 200
Antimony 60 5
Arsenic 10 5
Barium 200 20
Beryllium 5 1
Cadmium 5 2
Cacium 5000 5000
Chromium 10 5
Cobalt 50 5
Copper 25 5
Iron 100 100
Lead 3 3
Magnesium 5000 5000
Manganese 15 10
Mercury 0.2 0.1
Nickel 40 20
Potassium 5000 5000
Selenium 5 5
Silver 10 5
Sodium 5000 5000
Thdlium 10 5
Vanadium 50 10
Zinc 20 10
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17.17 Concentration of each element in the LCV standard solution and reading on

the instrument.

Analyte Stlc;cclzvStd Lev
Aluminum 20 0.2

Antimony 0.2 0.02
Arsenic 01 0.01
Barium 0.02 0.002
Beryllium 0.02 0.002
Boron 0.2 0.02
Cadmium 0.01 0.001
Cdcium 50 0.05
Chromium 0.04 0.004
Cobalt 0.04 0.004
Copper 0.1 0.01
Iron 05 0.05
Lead 0.05 0.005
Magnesium 20 0.2

Manganese 0.03 0.003
Nickel 0.1 0.01
Potassium 5.0 05

Selenium 0.15 0.015
Silver 0.03 0.003
Sodium 10.0 10

Thalium 0.2 0.02
Tin 0.1 0.01
Vanadium 0.05 0.005
Zinc 01 0.01
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Certificates of Analysis for Custom Blend Standards

SOP No. BF-ME-009, R
Effective Date: 02/09/
Page No.: 57

ML 1-17

Certificate of Analysis

ev. 2
2010
of 65
080T

Custom tmorgamic Standard

—Catalog Number ICUS575
~ Lot Number: D00396

Expiration Date: 08/2004

This ULTRAgrade{TM) standard was gravimetrically prepared, and the true value listed is the concentration
calculated from gravimetric and volumetric measurements performed during the preparation of the standard.
The standard uncertainty is + 0.5% relative, uniess otherwise specified.

Analyte True Value
antimony 100.0
arsenic 100.0
beryllium 100.0
cadmiam 100.0
chromium 100.0
cobalt 100.0
copper 100.0
lead 100.0
manganese 100.0
miolybdenum 100.0
nickef 100.0
selenium 100.0
thallium 100.0
titanium 100.0
vanadium 100.0
zinc 100.0
calcium 4899.7
iron {99.999%) £5000.0
magnesium 5000.0

Matrix: 5% nitric acid in water

pg/mt.
pg/mL
Hg/mbL
pg/mL
yg/ml.
pg/mL
ug/mL
pg/mL
pgimL
ug/mbL
pg/mL
ug/mi
po/mL
Hg/mL
pg/mL
Hg/mL
ug/mL
pa/mL
pg/mL

Adl weights are traceable to NIST traceable weights

1SC-9001:2000 1SO 17025
Registered by Cerlified by
e

Aeg. No. 00-R1182rev.1 Cert. No, 0851-01

Anaiytical
Method
gravimetric
gravimetric
gravimetric
gravimetric
gravimatric

gravimetric -

gdravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric

A T

John E. Russa, Chem. Eng.
Quality Gontrcl Manager
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Certificate of Analysis MpL-2-27

Custom Inorganic Standard Catalog Number: ICUS-576
Lot Number: D0O0385
Expiration Date: 08/2004

This ULTRAgrade(TM) standard was gravimetrically prepared, and the true value listed is the concentration
calculated from gravimetric and volumetric measurements performed during the preparation af the standard.
The standard uncertainty is + 0.5% relative, unless otherwise specified.

Analyte True Value Analytical
Methaod
barium 100.0 pg/mL gravimetric
boron 100.0 pa/mbL gravimetric
aluminum 5000.0  upg/mL gravimetric
pctassium §000.0  pg/ml gravimetric
sodium 5000.0 pg/mL gravimetric

"Matrix: 5% nitric acid in water

All weights are traceable to NIST traceable weights

N

Jdohn E. Russs, Chem. Eng.
Guality Conteol Manager

Company Confidential & Proprietary
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Certificate of Analysis

CLP ICP Interference Check Standard |

Catalog Number: ICM-441

Lot Number: D00226

Expiration Date: 05/2006

This ULTRAgrade(TM) standard was gravimetrically prepared, and the true value listed is the concentration
calculated from gravimetric and volumetric measurements rerformed during the preparation of the standard.
The standard uncertainty is = 0.5% relative, unless otherwise specified.

Analyte True Value
aluminum 5000.0
calcium 5000.0
iron 2000.0
magnesium 4999.8

Matrix: 5% nitric acid in water

ug/mb
pg/mtb
pg/mL
ug/mL

All weights are traceable tc NIST traceable weights

Analytical
Method
ICP
ICP
IGP
ICP

NIST
SRM#
3101a
31092
3126a
3131a

A T

Johr E. Russo, Chem. Eng.
Quality Contrnl Manager
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R

Certificate of Analysis MDL-7-1¢

' Custom Inorganic Standard

Catalog Number: ICUS-574

Lot Number: D00347
Expiration Date: 08/2005

This ULTRAgrade(TM) standard was gravimetrically preparad, and the frue value listad is the concentration
calculated from gravimetric and volumetric measurements performed during the preparation of the standard,
The standard uncertainty is + 0.5% relative, uniess otherwise specified.

Analyte True Valueg
barium 40.0
btoron 40.0
aluminum 2000.0
potassium 2000.0
sadium : 2000.0

Malrix. 5% nitric acid and water

pg/mi
Hgfmb
Hg/mL
pg/mL
Mg/mL

All weights are traceable to NIST traceable weights

1ITOA O -

Analytical
Meathod
gravimetric
gravimetric
gravimetric -
gravimedfric
gravimetric

«Jahn E. Russo, Chem. Eng.
Quelity Cortrol Manager

Company Confidential & Proprietary



SOP No. BF-ME-009, Rev. 2
Effective Date: 02/09/2010
Page No.: 61 of 65

Certificate of Analysis

Sustom Inorganic Standard Catalog Number: ICUS-919
" Lot Number: E00155

Job Number: J00003691
Expiration Date: 06/2005

This ULTRAgrade(TM) standard was gravimetrically prepared, and the true value listed Is the concentration
calculated from gravimetric and volumetric measurements performed during the preparation of the standard
The standard uncertainty is = 0 5% relative, unless otherwise specified

Analyte True Value Analytical
Method
silver 2.0 mg/L gravimetric
arsenic 10 mg/L. gravimetric
barium 50" ma/L gravimetric
beryllium 50 mg/l. gravimetric
cadmium 100 mg/L gravimetric
cobalt 50 mall gravimetric
chromium 50 mg/L gravimetric
copper 50 mg/L gravimetric
manganese 50 mg/L gravimetric
nickel 100 mg/L gravimetric
lead 05 mg/L gravimetric
antimony 60 mg/L gravimetric
selenium 05 mg/L gravimetric
thallium 10 mg/L gravimetric
vanadium 50 mg/L gravimetric
zinc 100 mg/L gravimetric
aluminum 50000 mg/L. gravimetric
calcium 50000 mg/L gravimetric
iron 10000 mg/L gravimetric
magnesium 50000 mg/L gravimetric

Matrix. 5% nitric acid in water

All weights are traceable to NIST traceable weights

150-9001:2000 IS0 17025 |
Regstered by Certlfied by / %
N Yy Y /

ol DDO
%% -__
I T ey John E Russo, Chem. Eng
Guality Control Manager

Reg No 00-R1192rev 1 Cert. No 0851-01

ULTRA SCIENT/F/C 250 Smith Street, North Kingstown, Rl 02852 « 401-294-9400 + fax 401-295-2330 » www ultrasci.com

Company Confidential & Proprietary
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Certificate of Analysis

Inorganic Custom Standard

SOP No. BF-ME-009, Rev. 2
Effective Date: 02/09/2010
Page No.: 62 of 65
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s e\t

y/r»oL'\o

Catalog Number: ICUS-1932
Lot Number: H00359
Job Number: J00006946

Lot Issue Date: 05/08/2007
Expiration Date: 06/30/2008

This Certified Reference Material (CRM) was manufactured and verified In accordance with ULTRA's ISO 9001:2000
registered quality system, and the analyte concentrations were verified by our ISO 17025 accredited laboratory.
The true value and uncertainty value at the 95% confidence level for each analyte, determined gravimetrically, is listed below

Analyte

aluminum
antimony
arsenic
barium
beryllium
boron
cadmium
calcium
chromium
cobalt
copper

iron

lead
magnesium
manganese
molybdenum
nickel
potassium
selenium
silver
sodium
thallium

tin

titanium
vanadium
zinc

True Value

2,000
0.2000
0.1000
0.0200
0.0200
0.2000
0.0100

5.000
0.,0400
0.0400
0,1000
0.5000
0.0500

2.000
0.0300
0.1000
0.1000

5.000
0.1500
0.0300

10.00
0.2000
0.1000
0.0500
0.0500
0.1000

t
ES
+
+
£
S
E
+
+
ES
+
+
S
+
*
+
kS
+
+
t
t
ES
+
-
S
+

Matrix: 5% nitric acid, and trace tartaric acid, in water

0.010
0.0010
0.0005
0.0001t

' 0.0001
1 0.0010

0.0001
0.025
0.0002
0.0002
0.0005
0.0025
0.0003
0.010
0.0002
0.0005
0.0005
0.025
0.0008
0.0002
0.05
0.0010
0.0005
0.0003
0.0003
0.0005

ug/mL
sg/mL
ug/mL
pg/mL
ug/mL
ug/mb
Hg/mL
ug/mL.
ug/mL
ug/mL
pg/mL
ug/ml
ug/mL
ug/mL.
ug/mlL
ug/ml.
ugimiL
ug/mt.
pg/mL
pgfml
pg/mbL
ug/ml
pg/mL
Mg/mL
pg/mb
pg/ml.

Analytical
Method
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric i
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric
gravimetric

ULTRA uses purified acids, 18 megohm double deionized water, calibrated Class A glassware & meticulously cleaned bottles ‘
in the manufacturing of ULTRAgrade standards. Balances used in the manufacturing of this standard are calibrated with weights
traceable to NIST in compliance with ANSI/NCSL. Z-540-1 and ISO 8001

®

ACCREDITED
1SO 9001: 2000 IS0 17025
Registered Accredited
TUV USA Inc. A2LA

Cett. No. 06-1004  Cert. No. 0851.01

250 Smith Street, North Kingstown, Rl 02852 USA
401-294-9400 Fax: 401-295-2330

www.ultrasci.com

554.{;,/72?—/

Dr. Edward Fitzgerald,
Senior Scientist I

Company Confidential & Proprietary
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P.O. Box 41727
Charleston, SC 28423
TEL: (843) 767-7900
@ FAX: (843) 767-7906
- r?

A HIGH-PURITY
°  STANDARDS

Certificate of Analpsis

SM-606-044 (CAL STD. #2-RR)
Solution A

Lot#417517
Source Standard
Source Purity Matrix Concentration
High Purity Metals 99.99+% HNO;, 5% peg/mL + 0.5%
Salts or Oxides See elements listed on back

This spectrometric standard solution has been prepared from high-purity reference
materials. Subboiled high-purity acid has been used to place the materials in solution and to
stabilize the standard. The matrix is as noted above in 18 megaohm deionized water. The
reference materials have been assayed by optical emission spectrometry and atomic absorption
spectrometry.

The standard has been prepared gravimetrically by weighing the reference material to 5
significant figures. Volumetric glassware has been calibrated gravimetrically to 5 significant

figures.

The Standard Concentration has been certified by spectrometric analysis against an
independent source which is directly traceable to National Institute of Standards and Technology,
Standard Reference Material No. 3100 series, and checked by ICP prior to shipping.

This solution is valid for a period of one year from the shipping date provided the solution
is kept tightly capped and stored under normal laboratory conditions.

Sk B

Theodore C. Rains, Ph.D.
Exp. Date JUL 0 5 President

|MSDS ATTACHED |

Company Confidential & Proprietary
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PO. Box 41727

Charleston, SC 29423

TEL: (843) 767-7900
FAX: (843) 767-7906

&
=4 HIGH-PURITY

STANDARDS

Certificate of Analpsis

SM-606-044 (CAL STD. #2-RR)
Solution B

Lot#417517
Source Standard
Source Purity Mairix Concentration

High Purity Metals 99.99+% HNO;, 5% 100 pg/mL + 0.5%

Salts or Oxides + Tr HF Antimony
Molybdenum
Titanium

This spectrometric standard solution has been prepared from high-purity reference
materials. Subboiled high-purity acid has been used to place the materials in solution and to
stabilize the standard. The matrix is as noted above in 18 megaohm deionized water. The
reference materials have been assayed by optical emission spectrometry and atomic absorption
spectrometry.

The standard has been prepared gravimetrically by weighing the reference material to §
significant figures. Volumetric glassware has been calibrated gravimetrically to 5 significant

figures.
The Standard Concentration has been certified by spectrometric analysis against an

independent source which is directly traceable to National Institute of Standards and Technology,
Standard Reference Material No. 3100 series, and checked by ICP prior to shipping,

This solution is valid for a period of one year from the shipping date provided the solution
is kept tightly capped and stored under normal laboratory conditions.

JUL O B Theodore C. Rains, Ph.D.

Exp. Date President
iMSDS ATTACHED |

Company Confidential & Proprietary
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Effective Date: 02/09/2010
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——
Indrgafiv®astom Standard Catalog Number: ICUS-1378
Lot Number: FOG019
Job Number: J00004351
Expiration Date: 02/2006
This ULTRAgrade(TM) standard was gravimetrically prepared, and the true value listed is the concentration
calculated from gravimetric and volumetric measurements performed during the preparation of the standard
The standard uncertainty is + 0.5% relative, unless otherwise specified
Analyte ) True Value Analytical
Method
antimony 40 00 + 020 pg/mL gravimetric
arsenic 40.00 + 020 pg/mL gravimetric
beryllium 40,00 + 020 pg/mL gravimetric
cadmium 4000 + 020 pg/mb gravimetric
chromium 40 00 + 020 pg/mL gravimetric
cobalt 40 00 + 020 pg/mL gravimetric
copper 40.00 + 020 pg/ml gravimetric
lead 4000 + 020 pg/mi gravimetric
mangarese 4000 z 0720 wg/mi gravimetric
molybdenum 4000 x 020 ug/mL gravimetric
nickel 40.00 + 020 pg/ml. gravimetric
selenium 4000 + 020 pg/mL gravimetric
thalium 40.00 + 020 pg/mL gravimetric
vanadium 40 00 + 020 pg/mL gravimetric
zinc 40 00 + 020 pg/mL gravimetric
fitanium 4000 & 020 pg/mL gravimetric
calcium 2000 + 10 pg/mb gravimetric
iron 2000 + 10 pg/ml gravimetric
magnesium 2000 & 10 pg/mL gravimetric
Matrix: 5% nitric acid in water
All weights are traceable to NIST traceable weights
V] @
Endoroed ACCREDITED| e e
?S"é"gggf 250 Smith Street, North Kingstown, Ri 02852 USA Dt. Edward Fitzgerald,
SAl Globat 1SO 17025 401-294-3400 Fax: 461-295-2330 Senior Sclentist
Registered Cerl. No. 0851- 01 www.ultrasci.com

Company Confidential & Proprietary



TestAmerica Buffalo

SOP No. BF-WC-031, Rev. 1
Effective Date: 12/31/2009
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Title: Total Organic Carbon
Method: 415.1, 9060 and SM5310

Once printed, this is considered an uncontrolled document

Approvals (Signature/Date):

[7{6& f@ 12/28/09

Lisa Matecki Date
Department Manager

@ﬁm \h\ﬂa ] 12/28/09

Peggy Gray-Erdmann Date
Quality Assurance Manager

% f 12/28/09

Kenneth Kasperek Date
Health & Safety Manager / Coordinator

éf 12/28/09

Christopher Spencer Date
Laboratory Director

Copyright Information:

This documentation has been prepared by TestAmerica Laboratories, Inc. andits affiliates
(“TestAmerica”), solely for their own use and the use of their customers in evaluating their qualifications
and capabilities in connection with a particular project. The user of this document agrees by its acceptance
to return it to TestAmerica upon request and not to reproduce, copy, lend, or otherwise disclose its
contents, directly or indirectly, and not to use if for any other purpose other than that for which it was
specifically provided. The user also agrees that where consultants or other outside parties are involved in
the evaluation process, access to these documents shall not be given to said parties unless those parties
also specifically agree to these conditions.

THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION.
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN
AUTHORIZATION OF TESTAMERICA IS STRICTLY PROHIBITED. THIS UNPUBLISHED WORK BY
TESTAMERICA IS PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES. IF
PUBLICATION OF THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL APPLY:

©COPYRIGHT 2007 TESTAMERICA LABORATORIES, INC. ALL RIGHTS RESERVED

Facility Distribution No. Distributed To:
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3.0

SOP No. BF-WC-030, Rev. 1
Effective Date: 12/31/2009
Page No.: 2 of 18

095T

Scope and Application

Analytes, Matrix(s), and Reporting Limits

This SOP was derived from EPA Method 415.1, Standard Methods 5310 and SW846
Third Edition Method 9060.

Applicable matrices are all aqueous samples or solid wastes.

The standard reporting limit is 1.0 mg/I.

On occasion clients may request modifications to this SOP. These modifications are handled
following the procedures outlined in Section 10 in the Quality Assurance Manual.

Summary of Method

This method is applicable to all agueous samples including ground, drinking, surface, and
saline waters, as well as domestic and industrial wastes.

Solid waste may be analyzed for leachable Total Organic Carbon after first generating a
leachate using the ASTM Shake Extraction Procedure.

Total Carbon (TC), Total Inorganic Carbon (TIC) and Total Organic Carbon (TOC) are alll
determined by wet oxidation. Each form of carbon is ultimately measured as carbon dioxide
(CO,) by a nondispersive infrared detector (NDIR) that has been calibrated to directly display
the mass of CO, detected.

TIC is determined by measuring the carbon dioxide released by sample acidification. As the
pH of the sample is lowered, carbonate and bicarbonate ions are converted to dissolved
carbon dioxide. The dissolved carbon dioxide is carried into a NDIR calibrated to directly
display the mass of carbon dioxide detected.

TOC is determined by measuring the carbon dioxide released by chemical oxidation of the
organic carbon in the sample. After the sample has been acidified and purged of TIC,
sodium persulfate, a strong oxidizer is added. This oxidant quickly reacts with organic
carbon in the sample at 100°C to form carbon dioxide. When the oxidation reaction is
complete, the carbon dioxide is purged from the solution and detected as described for
TIC.

TOC is determined by measuring the carbon dioxide released by complete oxidation of all
carbon present in the sample (inorganic and organic). For this analysis, first add acid and
persulfate to the sample and allow a specific reaction time to convert all carbon present to

carbon dioxide. When the reaction is complete, the resulting carbon dioxide is purged
from the solution and detected as described for TIC.

Glassware for this analysis must be HCI washed.
Definitions

All definitions are consistent with those described by TestAmerica’s Corporate Quality
Assurance Management Plan.

Company Confidential & Proprietary
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3.1 Organic carbon: carbon present in the form of organic carbon-based compounds.

3.2 Inorganic carbon: carbon present in the form of inorganic compounds; usually carbon
dioxide.

4.0 Interferences

Inorganic halides in samples compete with the organics for persulfate. The Model 1010 is
able to analyze samples with up to 30 mg of chlorine without any modification. When
samples contain over 30 mg of chlorine, additional persulfate reagent, increased TOC
reaction time and a halide scrubber option are necessary.

5.0 Safety

Employees must abide by the policies and procedures in the Corporate Safety Manual,
Radiation Safety Manual and this document.

This procedure may involve hazardous material, operations and equipment. This SOP
does not purport to address all of the safety problems associated with its use. It is the
responsibility of the user of the method to follow appropriate safety, waste disposal and
health practices under the assumption that all samples and reagents are potentially
hazardous. Safety glasses, gloves, lab coats and closed-toe, nonabsorbent shoes are a
minimum.

5.1 Specific Safety Concerns or Requirements

Sodium Persulfate is a strong oxidizer. Avoid contact with combustible materials, organic
materials, strong reducing agents, and excess heat.

5.2 Primary Materials Used

The following is a list of the materials used in this method, which have a serious or significant
hazard rating. Note: This list does not include all materials used in the method. The table
contains a summary of the primary hazards listed in the MSDS for each of the materials
listed in the table. A complete list of materials used in the method can be found in the reagents
and materials section. Employees must review the information in the MSDS for each material
before using it for the first time or when there are major changes to the MSDS.

Material * Hazards Exposure Signs and symptoms of exposure
Limit®
Sulfuric Acid Corrosive 1 mg/m® | This material will cause burns if comes into contact with the
Oxidizer skin or eyes. Inhalation of vapors will cause irritation of the
Dehydra- nasal and respiratory system.
dator
Phosphoric Corrosive 1 Mg/M3 | Inhalation is not an expected hazard unless misted or heated
Acid TWA to high temperatures. May cause redness, pain, and severe
skin burns. May cause redness, pain, blurred vision, eye
burns, and permanent eye damage.

Company Confidential & Proprietary
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Sodium Oxidizer 0.1 Mg/M3- | Causes irritation to the respiratory tract. Symptoms may
Persulfate Corrosive TWA as include sore throat, shortness of breath, inflammation of nasal

Persulfate | passages, coughing, and wheezing. Causes severe irritation
or burns to the skin and eyes. Symptoms include redness,
itching, pain and burns. May cause allergic skin reactions.
Can cause eye damage.

' _ Always add acid to water to prevent violent reactions.

> _ Exposure limit refers to the OSHA regulatory exposure limit.

6.0

6.1

7.0

7.1

7.2

7.3

7.4

7.5

Equipment and Supplies

Sample vials (40-mL vials with caps and septa).

100 mL and 1000 mL volumetric flasks

Class A pipettes.

Eppendorfs with a range of 100ul to 1000ul and 500ul to 5000ul.
A 100 mL and a 50 mL graduated cylinder

Instrumentation
O-l-Analytical Carbon Analyzer (Model 1010 and 1030) with corresponding autosampler

Reagents and Standards

Carbon-free mili-Q water used for initial calibration blanks (ICB), initial calibration verification
(ICV), laboratory control samples (LCS), continuing calibration verifications (CCV), method
blanks (MBLK) and the ERA to make up all standards or with any dilution a sample may
need.

1000ppm Stock Standard KHP standard purchased from two separate vendors. ERA
standard purchased from Environmental Resource Associates may be substituted for 60
PPM KHP standard and used for ICV when calibrating a new curve.

A 60.0PPM and a 30.0PPM initial calibration verification (ICV) and Laboratory Control
Standard (LCS):

e Dilute 60.0-ml stock 1000PPM KHP STD to 1000 ml of mili-Q water in a volumetric flask
e Dilute 30.0-ml stock 1000PPM KHP STD to 1000 ml of mili-Q water in a volumetric flask

Matrix Spike Solution (MS): 880 ul of 1000 mg/l| KHP STD is added to 44 mls of sample. The
final expected concentration of spike in the sample is 20 mg/l. If a dilution is required, only
800 ul of 1000mg/l KHP STD is added to 40mls of sample.

Sodium Persulfate (20%) reagent- Pre-purchased from Ol Analytical.

e |f needed to make: add 400g of Na,S,0gto carbon free mili-Q water to create a total final
reagent volume of 2 liter. Stirring may be necessary; do not heat. The shelf life for this
solution is approximately three weeks. Solution made according to Ol Operations
Manual.

Company Confidential & Proprietary




7.6

7.7

8.0

Phosphoric Acid (5%) reagent- Pre-purchased from Ol Analytical.

SOP No. BF-WC-030, Rev. 1
Effective Date: 12/31/2009

Page No.: 5 of 18
095T

e If needed to make: prepare a (5%) phosphoric acid solution by adding 118.0 ml of
reagent grade (85%) HzPO,to carbon free mili-Q water to create a total final volume of 2
liters. (caution; exothermic). Solution made according to Ol Operations Manual.

UHP Nitrogen tanks (carrier gas).

Sample Collection, Preservation, Shipment and Storage

Sample container, preservation techniques and holding times may vary and are dependent on
sample matrix, method of choice, regulatory compliance, and/or specific contract or client requests.
Listed below are the holding times and the references that include preservation requirements.

Sample Min. Sample
Matrix | Container Size Preservation Holding Reference
Time
Water Vials with 40 mLs HCL with a pH <2 28 Days 40 CFR 136.3
caps and and zero SW846 3" edition
septa headspace; Standard Methods 5310
Cool 4 + 2°C
Soil Glass wide 4oz Cool 4 + 2°C N/A
jar
9.0 Quality Control

9.1

Sample QC - The following quality control samples are prepared with each batch of
samples.

Quality Controls Frequency Control Limit

Method Blank (MBLK) 1in 10 or fewer samples < Rpt. Limit

3

Laboratory Control Sample (LCS) | 1in 10 or fewer samples Statistical Limits

3

1in 10 for method 415.1 Statistical Limits

1 in 20 for method 9060

Matrix Spike (MS)*

3

1 in 10 for method 415.1 | Statistical Limits

1 in 20 for method 9060

MS Duplicate (MSD)*

! The samples selected for MS/MSD are random, unless specifically requested by a client.
2 Analytical and QC samples (MBLK, LCS, MS/MSD)
% Statistical control limits are updated annually and are updated into LIMS.

9.2

9.21

Instrument OC

Initial Calibration Verification (ICV) - Initial Calibration Verification: must be analyzed
immediately after the calibration curve using a second source standard (separate from the
curve) to verify that the calibration curve is acceptable.

Company Confidential & Proprietary
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9.2.2 Initial Calibration Blank (ICB) - Calibration blanks must be analyzed after every calibration
curve.

9.2.3 Laboratory Control Sample (LCS) - must be analyzed at the beginning of every sequence,
and for every 10 or fewer samples analyzed.

9.2.4 Method Blank (MBLK) - Method blanks must be analyzed at the beginning of every
sequence, and for every 10 or fewer samples analyzed.

9.2.5 Matrix Duplicate (MD) and a sample Matrix Spike (MS) must be analyzed every 20
samples or fewer for method 415.1 and every 10 samples of fewer for method 9060.

e 3rd Edition and 40 CFR protocols require MD and MS every 20 samples.
o New York State ASP protocol requires MD and MS for every 10 samples.

Include a line for each appropriate parameter you used above.

Step | Standards | Type | Control Limit | Frequency
Initial Cal 0-50PPM for LINEAR R=<0.995 Minimum every 3 months
instrument 1010;
and 0-100PPM for
instrument 1030
ICV ERA LINEAR 90-110% EVERY 3 MONTHS
ICB Milli-Q water LINEAR <1.0 mg/l EVERY 3 MONTHS
LCS 60PPM LINEAR 90-110% EVERY 3 MONTHS
MBLK Milli-Q water LINEAR <1.0 mg/I Before a run and every 10
samples
MD Sample LINEAR Statistically 9060: every 10 samples;
derived and stored | 415.1/SM5310: every 20 samples
in LIMS
MS 20PPM LINEAR Statistically 9060: every 10 samples;
derived and stored | 415.1/SM5310: every 20 samples
in LIMS

A calibration curve may be fitted to the calibration solution concentration/response data using the
computer. Acceptance or control limits should be established using the difference between the
measured values of the calibration solution and the “true value” concentration.

10.0 Procedure

o The autosampler carousel is capable of holding up to 51 sample vials for instrument 1010 and
87 samples for instrument 1030. Place LCS's, Blanks, MS, MD and samples in appropriate
slots in the carousel. It is recommended that 5 reagent blanks be run at the beginning of
each analytical run as an instrument clean up.

e The autosampler carousel is secured to the autosampler deck and covered with the carousel
cover. (Note: the carousel cover must be in place to operate the autosampler.)

Company Confidential & Proprietary
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e Set up the analytical sequence by entering the number of samples and number of injections per
sample (consult the instrument software manual for details).

- Method 415.1 requires two injections with an MD and MS every 20 samples.
-Method 9060 requires four injections with an MD and MS every 10 samples.

e Activate "Start" from the software menu (consult the instrument software manual for details). A
printout of results will follow. (Consult O-I's Technical manuals for software specific functionality).

e Dilute any samples that have an excessive amount of particles with mili-Q water, as to not
clog the needle and contaminate the tubing within the system. (Note dilution on run log).

e Leachable TOC samples are prepared using ASTM Leaching procedure. The extract is
transferred into a pre-preserved HCL vial with a septa and analyzed on the instrument.

¢ Dry weights must be performed on all soil samples to adjust the final reported concentration.

¢ The pH must be checked after the analytical sequence has been completed on each sample
that has been analyzed past 48 hours from sampling. If a sample is analyzed within 48 hours
of being sampled, it is unnecessary to do a pH check on it. This is documented on the
analytical run sequence sheets for every batch.

10.1 Calibration

Before any instrument is used as a measurement device, the instrument response to known
reference materials must be determined. The manner in which various instruments are calibrated
depends on the particular type of instrument and its intended use. All sample measurements must
be made within the calibration range of the instrument. Preparation of all reference materials used
for calibration must be documented.

e Prepare calibration standards by diluting the following volumes of 1,000 mg/| KHP STD with 100
ml carbon free mili-Q water in a 100ml volumetric flask. Prepare standards as indicated in the
following table. The Control Limit for all area counts on a curve need to be < 20 RSD

Instrument 1030 Calibration:

Concentration Volume

100.0 mg/l 10.0 ml 1,000mg/l KHP STD dilute up to 100 ml with carbon free mili-Q
water

50.0 mg/l 5.0 ml 1,000mg/l KHP STD dilute up to 100 ml with carbon free mili-Q
water.

10.0 mg/l 1.0 ml 1,000mg/l KHP STD dilutes up to 100 ml with carbon free mili-Q
water.

5.0 mg/l 0.5 ml 1,000mg/l KHP STD dilute up to 100 ml with carbon free mili-Q
water.

1.0 mgl/l 0.1 ml 1,000mg/l KHP STD dilute up to 100 ml with carbon free mili-Q
water.

0 mg/l 100ml Carbon free mili-Q water
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Instrument 1010 Calibration:

Concentration Volume

50.0 mg/l 5.0 ml 1,000mg/l KHP STD dilute up to 100 ml with carbon free mili-Q
water.

25.0 mg/I 2.5 ml 1,000mg/l KHP STD dilutes up to 100 ml with carbon free mili-Q
water.

5.0 mg/l 0.5 ml 1,000mg/l KHP STD dilute up to 100 ml with carbon free mili-Q
water.

1.0 mg/l 0.1 ml 1,000mg/l KHP STD dilute up to 100 ml with carbon free mili-Q
water.

0 mgl/l 100ml Carbon free mili-Q water

11.0 Calculations / Data Reduction

If the result of any injection exceeds the linear range of the calibration, the sample must be re-
analyzed using a dilution.

11.1 Leachable TOC samples and soil QC are calculated in AIMS:

TOC result (ma/l) x final volume (soil and de ionized water) (ml)
Weight of the sample (g)

Then dry weight correct this calculated result. Result is divided by Dry Weight.

11.2 ICV/CCV,LCS % Recovery = observed concentration x 100

known concentration

11.3 MS % Recovery = (spiked sample) - (unspiked sample) x 100

11.4 Precision (RPD) =

spiked concentration

[} =% 100

X, +X,
2

11.5 Matrix Duplicate (MD) = |orig. sample value - dup. sample value| x 100

[(orig. sample value + dup. sample value)/2]

11.6 Concentration =mg/kgorL =CxVxD

Where:

w

C = sample concentration in extract (ppm)

V = Volume of extract (mL)

D = Dilution Factor

W = Weight/Volume of sample aliquot extracted (grams or mLs)

NoOTE: All dry weight corrections are made in LIMS at the time the final report is prepared.
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12.0 Method Performance

12.1 Method Detection Limit Study (MDL)

Method Detection Limit: A valid method detection limit for each analyte of interest must be
generated. The MDL must be below the reporting limit for each analyte. The procedure for
determination of the method detection limit is given in 40 CFR Part 136, Appendix B. See
TestAmerica’s, “Method Detection Limit Studies,” current revision, for further guidance. Current
TA Buffalo MDLs are maintained the QA department and are easily viewed in the laboratory LIMs
system.

12.2 Demonstration of Capabilities

A one—time initial demonstration of performance for each individual method for both soils and
water matrices must be generated.

12.2.1 This requires quadruplicate analysis of a mid—level check standard containing all
of the standard analytes for the method using the same procedures used to
analyze samples, including sample preparation.

12.2.2 Calculate the average recovery and standard deviation of the recovery for each
analyte of interest.

12.2.3 Compare these results with the acceptance criteria given in the Method or to
laboratory historical limits (if available).

12.2.4 Repeat the test for any analyte that does not meet the acceptance criteria.

Repeated failure for any analyte indicates the need for the laboratory to evaluate
the analytical procedure and take corrective action.

12.3 Training Requirements

e The supervisor has the responsibility to ensure that an analyst who has been properly trained
in its use and has the required experience performs this procedure.

e The following analyst validation information is maintained for this method in the laboratory QA
files.

e The analyst must complete the laboratory safety orientation training that includes, but is not
limited to, chemicals, PPE requirements, and electrical safety.

e The analyst must read and understand this SOP.
e The analyst must read and understand the Method used as reference for this SOP.
e The analyst must complete a DOC or successfully analyze PT samples annually.

e The analyst must complete the TA Quality Assurance Training.
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13.0 Pollution Control

It is TestAmerica’s policy to evaluate each method and look for opportunities to minimize
waste generated (i.e., examine recycling options, ordering chemicals based on quantity
needed, preparation of reagents based on anticipated usage and reagent stability).

14.0 Waste Management

All waste will be disposed of in accordance with Federal, State and Local regulations.
Where reasonably feasible, technological changes have been implemented to minimize
the potential for pollution of the environment. Employees will abide by this method and
the policies in section 13 of the Corporate Safety Manual for “Waste Management and
Pollution Prevention.”

The following waste streams are produced when this method is carried out.
-Acidic waste from the auto-analyzer must be disposed of in the “A” waste container.
15.0 References /Cross-References

15.1 Standard Methods for the Examination of Water and Wastewater, 18th Edition, American
Public Health Association/ American Water Works/ Water Environment Federation,
Washington, DC.

15.2 Method 415.1, “Methods for Chemical Analysis of Water and Wastes”, U.S. Environmental
Protection Agency, Environmental Monitoring and Support Laboratory, Revised March
1983

15.3 Method 9060, “Test Methods for Evaluating Solid Waste”; SW-846, Third Edition, 12/96.

16.0 Method Modifications:

Item Method Modification
1 9060 Reagents in section 7.5 and 7.6 made according to
SM5310 instrument( Ol analytical) operational manual
415.1

17.0 Attachments

17.1  Analytical Run Sequence for Instrument 1030
17.2  Analytical Run Sequence for Instrument 1010
17.3  Analytical Batch for Instrument 1030
17.4  Analytical Batch for Instrument 1010

17.5 Wet Chemistry Batch Summary and Data Review Checklist

18.0 Revision History

e Revision 1, dated 31 December 2009
o Updated Sodium Persulfate reagent, 15% to 20%
o Updated attachments

e Revision 0, dated 19 December, 2007
o Integration for TestAmerica and STL operations.
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o Updated attachments
o Added pH check and documentation to section 10.0
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Attachment 1
Analytical Run Sequence for the 1030

INSTRUMENT: TOC AURORA
DIL. | REPS DIL. REPS
1 RINSE 45
2 LCS 46
3 MBLK 47
4 48
5 49
6 50 LCS
7 51 MBLK
8 52
g 53
i0 54
11 55
12 56
13 57
14 LCS 58
15 MBLK 59
15 80
17 81
18 52 LCS
19/ 53 MBLK
20 54
21 85
22 66
23 67
24 B8
25 69
26 LCS 70
27 MBLK 71
28 72
29 73
30 74 LCS
3 75 MBLK
32 76
33 77
34 78
35 79
36 80
37 81
38 LCS 82
39 MBLK 83
40 84
41 85
42 86 LCS
43 87 MBLK
44 88
DATE: pH Checked:
ANALYST:
BATCH # allpH< 2.0
LCS =ERALOT#
ACTUAL VALUE=
RANGE=
SOLUTIONS:

Date of Curve:

Curve Range:

Company Confidential & Proprietary
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Analytical Run Sequence for Instrument 1010

Rinse

Dilution

Reps

LCS

MBLK

LCS

MBLK

LGS

MBLK

LCS

MBLK

LCS

MBLK

Date:

Analyst:
Batch#
Instrument #
LCS = ERA Lot#

Actual value=
Range=

Date of Curve=

Range of Curve:

Solutions

pH Checked:
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Attachment 3
Analytical Batch for instrument 1030

Ol Analytical - TOC Reporter - Wet-Chemistry
Instrument ID: E616730030
User ID: toc

12-23-2009 03:40 PM

Calibration - Quick View -TOC

Revision: 1-2009-12-22; 07:57 PM

Modified By: toc

Date Created: 2008-11-11; 06:17 Ph

t.ast Modified: 2009-12-17; 04:56 P\

Reagent Blank(cts). 2,396

RF(ugClk-cnt): 0.2311

R2: 0.9997

Offset Area(cts): 11,042

Offset Mass(ugC): -2.55

Std # Conc (PPM) Volume {mL) # Reps Area Std. Dev %RSD Date Analysed

RW 0.000 2.000 2 4,889 526 10.77 2009-11-11; 11:36PM

1 4.000 2.000 2 15,620 547 3.50 2009-11-11; 11:56PM
2 5.000 2.000 2 55,021 691 1.26 2009-11-12; 12:11AM
3 10.000 2.000 2 104,132 913 0.88 2009-11-12; 12:28AM
4 50.000 2.000 2 450,871 613 0.14 2009-11-12; 12:44AM
5 100.000 2.000 2 872,051 1,454 0.17 2009-11-12; 01:00AM

Company Confidential & Proprietary



Ol Analytical - TOC Reporter - Wet-Chemistry

Instrument ID: EB16730030
User ID: foc

Results - Workspace View - TOC

GID SamplelD

Clean Up 12/22/2009
12/22/2008
12/22/2009
12/22/2009
12/22/2009
12/22/2009

RINSE 1212212009
12/22/2009
12/22/2009
12/22/2009
121222009
12/22/2009

O\LQVS\B’] 16

12/2212008

LCS o \ @
12/22/2009
O\/\ ’ 12/22/2009

\ oM

12122/2009

MBLK ' K/\ 12/22/2008
A\
o L) s

12/22i2008

RSLO757-03 12/22/2009
12/22/2009
12/22/2009
12/22/2009

RSLO757-04 T 2iR212009
12/2212000
12/22/2009
12/22/2009

Date/Time Analysed

6:36:55PN
6:44:48P\
5:52:39P\
7:00:27PA
7:08:17P\
7:16:11P)

7:26:34P)
7:32:25PN
7:3%:07Ph
7:44:54P\
7:50:54Ph
7:56:50Ph

8:08:09Ph
8:14:40PN
8:21:27Ph
8:28:13P)

8:41:50P\
8:47:30PN
8:54:27P\
9:00:20PN

9:10:55P\
9:16:45PN
9:23:13Ph
9:30:15PM

9:38:48P\
9:45:01Ph
2:51:19Ph
9:57:50Ph

Rep #

A bW -

Avg
Std. Dev
%RSD

Std. Dev

PN PRI

Avg
Std. Dev
%RSD

W N -

E-N

Std. Dev
%RSD

HoLw N -

Area
(Counts)

6048
5563
4522
4236
4300
4118
4798

806
16.81

1777
1791
2069
1551
1680
1519
1731
200
11.55

507805
500285
505933
499425
503362
4136
0.82

1585
1487
1747
1558
1594
110
6.90

148849
150344
162396
150447
153000

6301

412

25434
23605
23900
21403

SOP No. BF-WC-030, Rev. 1
Effective Date: 12/31/2009
Page No.: 15 of 18

12-23-2009 03:24 PM

Mass
(ugC)

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

116.976
116.238
116.5643
115.039
115.950

0.000
0.000
0.000
0.000
0.000

33.852
34197
36.983
34.221
34810

"5:.3257

4.902
4.971
4,393

Company Confidential & Proprietary

Conc
{PPM)

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

58.488
57.618
58.272
57.520
57.974

0.000
0.000
0.000
0.000
0.000

16.926
17.099
18.492
17.111
17.407

2663

2.451
2.485
2.197
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CALIBRATION

*

PR Y A R R R R 2 R LA R E A A SR RN A LR RS SR A S AR SRS REE SR EEEREREREEE LSS EEEES]

111109CURVE Wed Nov 11 13:13:21 2009

Std. # Used Conc. (ppm)
1 Yes 0.000
2 Yes 1.000
3 Yes 5.000
4 Yes 25.000
5 Yes 50.000
Rep Std. 1 Std. 2
T 285 14186
2 280 1489
3 - -
4 - -
S - -
6 - -
7 - -
8 - -
9 - -
10 = =

Volume

4196
4143

{mL)

19249
19024

RF (ugC/k-cts):
R-Squared:
Offset (cts):
Cffset (ugC):

Calibration Mode:

Allow Editing:

. (* =

Company Confidential & Proprietary
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310
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Pos/ Run
vial Type

Bk
Blk
Blk
Blk
Blk
Blk

W

wx spl

spl
Spl
Spl
Spl
Spl
spl
spl

SRRV

** Chkl

Chkl
Chkl
Chk
<hk
Chk

[NECEEENES

v Spl

SplL
Spl
Spl
Spl
Spl

W W W

*w Spl

spl
Spl
Spl
$pl
Spl

E XN

#*% Spl

Spl
spl
Spl
Spl
spl

[LELRE RV RG]

*% Spl

[« == - =TTC -] |- -
Rep Run Run Area Mass Conc Area
n Date Time [cts) {ugC) (ppm) {ees)
1 23Dec2003% 1626 330 = - 646
2 23Decz009 16:36 2318 - 532
3 23Dec2009 16:46 33 & = 478
4 23Dec2009 16:5¢ 64 = - azz
6 23Dec2d09 17:06 125 2 - 116
6 23Dec2009% 17:16 85 & S 328
Name : RINSE Data File: LD86S
Remarks: <nones
1 23Dec009 17:26 323 0.301 0.299 448
2 23Dec2009 17:36 306 0.279 0.277 438
3 23Dec2009 17:45 353 0.3490 0.338 477
4 23Dec2009 17:55 370 0.362 0.360 480
Avg 3238 0.320 0.319 160
Shev 28.856 20.934
IRSE 8.54 4.5
L22055-BD)
Name LCS Data File: DDB6S
Remarks: <none»
1 23Dec2009% 18:05 2 & e 22425
2 23Dec2009 18:35 - = 22777
Avg 22601
shev 248.902
%RSD 1.10
QLLBOSS” B
Wame : MBLK (-’ NData File: LDBET
Remarks: <none>
1 23Dec2609 :8:25 110 0.413 0.411 520
2 23Dec2009 18:35 352 0.338 ©.337 429
Avg 381 0.376 0.379 469
SDev 41,022 57.276
%RSD 10.76 12.20
Nawme : RSLOS12-09 2X Data File: DDB6S
Remaxkg: <nones S—
1 23pec2002 18:45 3555 4.489 4.467 1018
2 23pec2p09 18:55 3300 4.159 q.138 1046
Avg 3127 4.324 9.202 1030
Sbev 180.312 21.920
%RSD $.26 2.13
Name : L056402 Data File: DDBEY
Remarks: <nones>
1 23Dec2009 19:08 %8287 75.420 75,045 561
2 23Dec2009 19:15 58274 75.403 75.4928 560
Avg $8280 75,412 75,9036 560
SDaev 9.192 0.707
%RED 0.02 0.13
Name: LO56402 Data File: DD87¢

- TOC

Ma

coooo

28.
29,
28.

o oo

oo

©co

88

{ug)

.078
.065
L1185
.119
094

859
1%
887

.813
.853
-833

.224
. 223
221

0.
C.
0.
0.
0

077
064
15
119

094

I
Area
{cts!

0
a
9

.808
.843
.828

- 223
.222
222
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Mass Cong
{ugC) {ppm)
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Attachment 5
Wet Chemistry Batch Summary and Data Review Checklist

WET CHEMISTRY BATCH SUMMARY

PARAMETER

METHOD

BATCH

COMMENTS

JOB NUMBER

‘WC Historical confirms within Hold Time

‘WC Historical NO coafirm & RE outside of HT

WC Hold Time Exceedance-Dilution required

‘WC Hold Time Exceedance-Instrument Failure

WC Holding Time Exceedance by Date

WC Holding Time Exceedance by Hours

WC LCS within ERA limits outside internal

WC LCS high recovery, sample ND

WC MBLXK hit but samples > 10X blank value

‘WC RPD Exceedance for MS / 8D

WC Spike Failure HIGH MS only

WC Spike Failure LOW MS only

WC Spike Failure MS and SD

WC BOD HT met- Oxygen depleted-RE out HT

‘WC Carbonate Alkalmty, LCS/MBLK.

WC Reactivity Qualification

‘WC TDS/Conductivity ratio outside of range

WC TOX Breakthrough- no volume for redo

WC TOX samples were centrifuged

Other
DILUTION CODES REASON

002 Sample matrix effects
003 Excessive foaming
004 High levels of non-target compounds
008 High concentration of target analytes
009 Sample turbidity
010 Sample color
011 Insufficient volume for lower dilution
012 Sample viscosity
013 other

ICAL Compliant? YES NO NA IF NO, Why?

LCS/CCV Compliant? YES NO NA IF NO, Why?

CCB Compliant? YES NO NA IF NO, Why?

RPD Compliant? YES NO NA IF NO, Why?

ERA Compliant? YES NO NA IF NO, Why?

NUMBER of REANALYSIS FOR THIS BATCH:

Analyst Date,

Time Critical Batch Review Date

Secondary Review & Closure Date WC Summary Revs / 05-2008

Company Confidential & Proprietary

095T



TestAmerica

TUE LCADERSR ONIEGRMEATAL TEBTIND . SOPInterimChange
AT ‘ Rev.1
. o e
. TestAmerica Buffalo
SOP Interim Change Form

Once printed, this Is considered an uncontrolled docﬁment.

SOP Number: BF-OP-001 S IC Number:

. 3OP Tiﬂe:,Toxjcity Characteristic Leaching Procedure (TCLP) EPA Method 1311 -

3JOP Sections Affected by Change: 10.1.3

' Reason for Addition or Change:

f samples are not 100% dry the multi-phase spreadsheet must be used.

" Jse the following procedure in conjunction with tab 2 of the excel spreadsheet.

The samples are filtered under pressure through glass Microfiber filters. o

rior to-assembly of the filtration apparatus, clean all parts by washing with soapy water followed by rinsing with - -
- leionized water.. ' : . '

tollow all steps listed in tie excel spreadsheet, Cells in green need to be filled in.. Cells in orange are calculations or
sonstants. Cells in yellow are informational. ' ‘ - L : . ,

Record weight of empty container used to collect the liquid phase from sample, Label container with job number, and
iquid phase. This volume is saved for recombination after tumbling. - :

You will be filtering the entire sample voluine; so check to make sure there are no other analysis assigned.
Record the weight of the sample added to the p:_'es‘sufc filtration unit.

Jerify that the empty container is in place to collect the liquid that is being filtered out. Transfer séfnple to iltration vnit,
aking care to spread the sample evenly over the filter paper. o '

Sradually apply pressure until liquid flow has ceased and pressurizing gas moves thrbugh the filter. Do not exceed 50
i, : ‘ - o o . -
{ecord the Wéight of ,ﬂie liquid filtered and the container in the spreadsheet. Récord the pH reading of the liquid 'ﬁ]tﬂed

[be spreadsheet autofnatically calculates the % Solids. The Weight of Dry-sample after pressure filtration gives an "
ipproximate weight of the amount of soil remaining on the filter paper. Use this information to determine if there is
:nough solid material to set the sample (100 gram minimum for Metals and Extractable, 25 gram minimum for Volatile).




TestAmerica
A
THE LEATCA (4 EorROmCHTAL TEBTING. . SOPInterimChange
Rev.1
11/6/07

Zontinue with procedure as ourtlined in sections 10.1.4-10.1.9.

. After-18 +/- 2 hours of tumbling record tumbler end time, and mm/max temperature readings. Remove samples from the -
umbler. Test a small aliquot of the liquid portion ﬁltered before tumbling and 1.he liquid from the tumbled portion for

niscibility.

f samples are mcompatlble, they can'not be recombined and must be relmqmshed as md1v1dua1 samples

£ samples are compatrble filter the tumbled pornon with regards to the analys:s assrgned. (Metals samples are filtered
hrough nitric rinsed filter paper, Extractable samples are ﬁltered through unpreserved ﬁlter paper) :

Record the volume of ﬁltered samiple. The spreadsheet automancally calculates how much hqmd filtered using: pressure
iltration to add to the I1qu1d filtered from the tumbled portlon.

submitted By: 1 1-20-09
\PPROVED BY:
_ )eparl:ment Supervrsor

Date:__11:20-09 -

QAManager : Q%’a@mmw Date ’o? /;g'/oﬁ :
Laboratory Manager: Q{fMﬂ‘%pﬂf\\?w Date: lQ-l 16l Oq
e 22l

_aboratory Director:
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THE LEADER IN ENVIRONMENTAL TESTING SOPInterimChange

Rev.1
11/6/07
TestAmerica Buffalo
SOP Interim Change Form
SOP Number: BF-OP-001 IC Number:

SOP Title: Toxicity Characteristic Leaching Procedure (TCLP) EPA Method 1311

SOP Sections Affected by Change: 10.1.10, 10.1.11

Reason for Addition or Change:
If samples are mixed phase, use Multi-phase tab on TCLP spreadsheets.

For TCLP Metals/Extractables: Record weight of empty filtrate container (record in
spreadsheet). Add 100 grams of mixed phase sample to filtration unit (weight of Wet + Dry
sample in spreadsheet). Gradually increase pressure until all liquid is filtered from sample.
Weigh Liquid + Contdiner and record in spreadsheet. The spreadsheet will automatically
calculate the % solids, weight of the dry sample, and the @propﬁatc amount of extraction fluid
to add. Tumble the solid portion for 18 +/- 2 hours, store the liquid portion for evaluation after
the solid portion has tumbled. After tumbling test a small portion of both liquids for
compatibility. If compatible, combine filtered liquid portion with tumbled portion. Filter entire
volume following filtration procedures outlined in section 10.1.9. If incompatible, relinquish
both portions to analytical departments for analysis.

For VOA TCLP: All filtration is to be done in ZHE unit used to set the sample in.

Record weight of empty filtrate container (use a VOA vial to collect) in spreadsheet. Add 25
grams of mixed phase sample to filtration unit (weight of Wet + Dry sample in spreadsheet).
Gradually increase pressure until all liquid is filtered from sample. Weigh Liquid + Container
and record in spreadsheet. The spreadsheet will automatically calculate the % solids, weight of
the dry sample, and the appropriate amount of extraction fluid to add. Tumble the solid portion
for 18 +/- 2 hours, store the liquid portion. for evaluation after the solid portion has tumbled.
After tumbling test a small portion of both liquids for compatibility. Take care to minimize
exposure of either portion to air to reduce Joss of target analytes. If compatible, combine
filtered liquid portion with tumbled portion. If incompatible, relinquish both portions to
analytical departments for analysis.
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1.0 Scope and Application .

If a total analysis of any of the waste demonstrates that individual anaiytcs are pot present in
the waste, or that they are present but at such low concentrations that the appropriaie
regulatory levels could not possibly be exceeded, the TCLP need not be run.

If an amalysis of any one of the liquid fractions of the TCLP exiract indicates that a
regulated compound is present at such high concentrations that, even afier accounting for
dilution from the other fractions of the extract, the concentration would be above the
regulatory level for that compound, then the waste is hazardous and it is not necessary to
analyze the remaining fractions of the extract. '

1.1 Analytes, Matrix(s), and Reporting Limits
This method is applicable to liquid, solid and multiphasic wastes.
Reporting Limit: N/A |

On occasion clients may request modifications to this SOP. These modifications are
handled following the procedures outlined in the Quality Assurance Manual.

20  Summary of Method

The wastes are initially characterized and defined by matrix (liquid, solid or mixed
phase) and by pH. This preliminary characterization determines the type of TCLP
extraction procedure to be applied. Wastes containing less than 0.5 percent dry solid
material are classified as liquid wastes and after filtration, are defined as the final TCLP
extract, If the wastes contain greater than or equal to 0.5 percent solids, the liquid, if any,
js separated from the solid phase and stored for later analysis. The solid phase is -
extracted with an amount of extraction fluid equal to 20 times the weight of the solid
phase. Samples for volatiles analysis are extracted in a special pressurized extraction
vessel. Exiractions are conducted for a period of 18 + 2 hours, followed by analysis of
the extracts by approved EPA methodologies.

3.0 Definitions

TCLP ; Toxicity Characteristic Leaching Procedure
Standard definitions can be found in section 5.1 of the laboratory quality manual

Percent Solids: That fraction of a waste sample from which no liquid may be forced out
by an applied pressure.

Combpany Confidential & Proprietary
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4.0  Interferences

Potential interferences that may be encountered during analysis are discussed in
individual analytical methods. '

Glassware and equipment contamination may result in analyte degradation. Soap residue
on glassware and equipment may contribute to this. All glassware and equipment should
be rinsed very carefully to avoid this problem. All glassware and equipment used for
TCLPs destined for metals analysis must be rinsed with 12.5 percent nitric acid prior to
washing to minimize metals contamination.

Phthalates may be eliminated by proper glassware cleanup and by avoiding plastics.
- Only glass, Teflon or stainless steel tumblers may be used for leachates to be analyzed
for organics. Plastic tumblers may be used for leachates to be analyzed for metals.

50 Safety

Employees must abide by the policies and procedures in the Corporate Environmental
Health and Safety Manual (CW-E-M-001), Radiation Safety Manual and this document.
This procedure may involve hazardous material, operations and equiproent. This SOP
does not address all of the safety problems associated with its use. It is the responsibility
of the user of the method to follow appropriate safety, waste disposal and health practices
under the assumption that all ‘samples and reagents are potentially hazardous. Safety
glasses, gloves, Iab coats and closed-toe, nonabsorbent shoes are-a minimum. ‘

5.1  Specific Safety Concerns or Requirements

The use of safety plasses and protective clothing are required throughout the entire
procedure. - ,

The solvents and reagents used in this extraction procedure are hazardous if improperly
handled. Care must be taken during preparation and use of acetic acid, hydrochloric acid,
nitric acid and sodium hydroxide solutions. Additional bealth and safety information is
available and must be read from the Material Safety Data Sheets (MSDS) maintained in the
laboratory.

The acetic acid extraction fluid in the nomvolatile extraction vessels may react with
carbamates in the sample to form CO2 gas. Pressure buildup could potentially cavse the
vessels to explode. The vessels should be periodically vented during extraction, and once
again prior to removal from the rotation apparatus to prevent this occurrence.

Proper precautions must be taken when using pressurized nitrogen during the filtration and
pressurized procedures. All steps of procedure should be done under a fume hood.

52  Primary Materials Used

Company Confidential & Proprietary
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The following is a list of the materials used in this method, which have a serious or

significant hazard rating.

Note: This list does not include all materials used in the

method. The table contains a summary of the primary hazards listed in the MSDS
for each of the materials listed in the table. A complete list of materials used in the
method can be found in the reagents and materials section. Employees must review the
information in the MSDS for each material before using it for the first time or when there

Signs and symptoms of exposure

Contact with concentrated solution may cause serious
damage to the skin and eyes. Inhalation of concentrated
vapors may cause serious damage to the lining of the nose,
throat, and lungs. Breathing difficulties may occur.

Inhalation of vapors can cause coughing, choking,
inflammation of the nose, throat, and upper respiratory
tract, and in severe cases, pulmonary edema, circulatory

| failure, and death. Can cause redness, pain, and severe skin

burns. Vapors are irritating and may cause damage to the
eyes. Contact may cause severe bums and permanent eye
damage.

"Nitric acid is extremely hazardous; it is corrosive, reactive,

an oxidizer, and a poison. Inhalation of vapors can cause
breathing difficulties and lead to pneumonia and pulmonary
edema, which may be fatal. Other symptoms may include
coughing, choking, and irritation of the nose, throat, and
respiratory tract. Can cause redness, pain, and severe skin
bumns. Concentrated solutions cause deep ulcers and stain
skin a yellow or yellow-brown color. Vapors are irritating -
and may cause damage to the eyes. Contact may cause
severe burns and permanent eye damage.

are major changes to the MSDS.
Material (1) | Hazards Exposure
‘ Limit (2)
Acetic Acid | Comosive 10 ppm-
Poison TWA
Flammable
Hydrochloric | Corrosive 5 ppm-
Acid Poison Ceiling
Nitric Acid | Corrosive 2 ppm-
Oxidizer TWA
Poison 4 ppm-
STEL
Sodium Corrosive 2 Mg/M3-
Hydroxide Ceiling

Severe jrritant. Effects from inhalation of dust or mist vary
from mild irritation to serious damage of the upper
respiratory tract, depending on severity of exposure.
Symptoms may include sneezing, sore throat or ninny nose.
Contact with skin can cause irritation or severe bums and
scarring with greater exposures. Causes irritation of eyes,
and with greater exposures it can cause bums that may
result in permanent impairment of vision, even blindness.

1 — Always add acid to water to prevent violent reactions.

2 — Exposure limit refers to the OSHA regulatory exposute limit.

Company Confidential & Proprietary
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6.0 Equipment and Supplies

6.1  Instrumentation

Agitation apparatus: The rotation apparatus must be capable of rotating the extraction vessel
in an end-over-end fashion at 30 + 2 rpm. : '

PH meter: calibrated daily

6.2 Supplies
Extraction Vessels:

Zeio-Headspace Extraction Vessel (ZHE)-This device is for use only when the waste is
. being tested for the mobility of volatile analytes. The ZHE allows for liquid/solid separation
within the device and effectively precludes headspace. The vessels shall have an internal
volume of 500-600 mL and be equipped to accommeodate a 90-1 10mm filter. The device
contains O-rings, which should be replaced frequently. S :

Bottle Extraction Vessel- Borosilicate medium walled glass, Teflon screw cap, for setni-
- yolatile and pesticides. :

2 Liter plastic extraction bottles with lids, for metal only extractions.
TCLP-ZHE Filtration Apparatus.
ZHE Extraction Fluid Transfer Device

A pH Meter and pH. probe-accurate to * 0.05 units at 25° C. Prior to TCLP pH
‘measurements, calibrate the pH ‘meter and electrode in accordance with the
manufacturer’s recommendations. Calibrate the pH meter using buifers, which bracket
the pH of the samples and extraction fluid. : :

Laboratory Balance-balance must be accurate to within * 0.0} grams. All weight
measurements are to be within + 0.1 grams.

Magnetic stirrer

Glassware:
Beakers, glass 250mL
Graduated cylinders, 2000mL.
Erlenmeyer flasks, glass, 1000-mL.
Whatman Glass Microfiber Filters — grade GF/F.
Pre-washed Nitric filters purchased by ESS.
Pre-preserved 40-mL vials.

Mortar and Pestle.
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Standard Sieve 9.5mm.
Compressed Nitrogen

7.0 Reagents and Standards

Water for nonvolatile extractions is ASTM Type I from the deionized water system in the
Organic Prep Lab.

Reagent Water for Volatile extractions is generated from the Volatile-Free purification
system located in Organic Prep area. o :

Glacial Acetic Acid, ACS reagent grade.
Hfdro_chloric Acid (IN), ACS reagent grade.
Sodium hydroxide (1N), ACS reagent grade.
Nitric acid (1N), ACS reagent grade.
Extraction Fluid #1, pH=4.93 (Section 10).

- Extraction Fluid #2, pH=2.88 (Section 10).

8.0 Sample Collection. Preservation, Shipment and Storage

A minimum of 130g of sample is required . for Organics:Metals. A minimum of 30g is
required for VOA. 8 :

Preservatives shall not be added to samples prior to exiraction.

‘When the waste is to be evaluated for volatiles analytes, care shall be taken to minimize the
loss of volatiles. Samples shall be collected and stored in order to prevent the loss of
volatiles analytes. ‘

TCLP extractions and the analysis of the extracts must be conducted within the time period
specified in Section 9. Extracts to be analyzed for metals must be preserved with IN ACS
reagent grade nitric acid to a pH of less than 2, unless precipitation occurs. Extracts should
be preserved for other analytes according to the guidance given in the individual analysis
methods. Extracts for volatiles shall not be allowed to come into contact with the
atmosphere (no headspace) to prevent losses.

Company Confidential & Proprietary
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9.0 Quality Control
9.1 © Sample QC
Extraction Vessel Blanks

The nonvolatile extraction vessels are 2-L. borosilicate glass bottles with screw caps. Each
extraction vessel must be demonstrated to be free of contamination by performing a blank .
extraction in each vessel. The extraction blanks are set up in vessels, which are rotated as
samples . One blank must be extracted per extraction fluid per rotation. The vessel selected
for EBLK tumbling is rotated each time. A separate blank is required for ZHE extractions.

A separate blank is required for metal extractions done in plastic containers.

Using a 2000mL graduated cylinder add extraction fluid #1 (or extraction fluid #2)
depending on preliminary sample evaluation, to the vessel. Place the container in the
tumbler and secure the lid. Rotate the vessel at 30 £ 2 rpm for 18 + 2 hours. -

A minimum of one blank (using the same extraction ﬂuid— as used for the samples) must be
analyzed for every 20 extractions that bave been conducted in an extraction vessel. This
applies to both volatile and nonvolatile extractor vessels.

TCLP extractions, preparations and analyses must be conducted within the following time
periods: '

From Field Collection to TCLP Extraction (Filtration)

Volatiles 14 days -
Semivolatiles 14 days
Mercury © 28 days
Metals, except mercury 180 days
From TCLP Extraction to Preparation Extraction
Volatiles Not Applicable
Semivolatiles 7 days
Mercury Not Applicable
Metals, except mercury Not Applicable
From Preparation Extraction to Analysis
~ Volatiles 14 days
Semivolatiles 40 days
Mercury 28 days
Metals, except mercury 180 days
Total Efapsed Time
Volatiles 28 days
Semivolatiles 61 days
Mercury 56 days
Metals, except mercury 360 days
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9.2 Instrument QC

N/A -
10.0 Procedure

10.1 Sample Preparation

The 'ICLP preparation procedure can be broken down into four sections:

Preliminary Sample Evaluation’

Preparation of Extraction Fluids

TCLP Extraction Procedure for Nonvolatile Analytes
TCLP Extraction Procedure for Volatile Compounds

10.1 1 Preliminary Sample Evaluatmn

, A prehmmary evaluation of the samples is performed prior to TCLP extraction. The results.
of the evaluation determine how the extraction is conducted and how the results are
reported. The preliminary evaluation includes the following: -

. Verification that sample contains no obvious liquid phase. Press down on sample'
with tongue depressor. If sample contains no obvious liquid, proceed to particle size
reduction. If sample does yield 11qu1d, determine percent solids

. Determination of percent solids using page 2 tab of spreadsheet.

. Determination if the waste contains insignificant amount of solid material, and is
therefore the TCLP extract after ﬁltranon

. Determination if the solid part of the waste needs particle size reduction.
. Determination of the extraction fluid to be used for the nonvolatile extractions,
based on the pH of the waste.

10.12 Liquid Samples Extraction (Filter Only samples):

If the samples have been found to contain less than 0.5% dry solids, the filtrate is the
TCLP extract.

Using a GF/F filter and filter apparatus collect the filtrate into the appropnate container. If
metals are to be analyzed, acid treated filter papers are used.

Once filtered, samples are relinquished to the appropriate department.

Company Confidential & Proprietary
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If the filtrate is 1o be analyzed for metals, the pH is adjusted by the Metals Department to
less than 2 with 1N metals grade nitric acid. Check an aliquot for precipitation before
acidifying the entire extract. If a precipitate does form, do not adjust the pH of the extract.
Analyze the extract for metals as soon as possible. | _

The Extractable portion is stored at 4° C in main sample cooler.

10.1.3 Percent Solids Determimnation: -

If samples are not 100% dry, the amount of solid material in the sample must be
determined. ‘

' NOTE: If the sample is a mixed phase sample, contact the PM to determine which
phase the client is interested in. : B

~ Use the followiﬁg procedure in conjunction with tab 2 of the excel spreadsheet. |
The samples are filtered under pressure through .glass Microfiber filters.

Prior to assembly of the filtration apparatus, clean all parts by washing with soapy water
followed by rinsing with deionized water and reagent grade water.

‘Weigh a Whatman glass microfiber filter (grade GF/F) and record the weight in the TCLP
spreadsheet.

Set up filiration apparatus.
Rinse the glass filter paper and the metal filter screen with deionized water.

Place the filter paper on the screen and in the extractor such that the glass fiber filter will be
facing the sample. :

Transfer 100g (to the nearest 0.1 g) of a representative aliquot of the sample into a tared 250
mL beaker, record the total weight in the spreadsheet.

Carefully pour or spread the sample onto the filter paper in the cylinder. Material may stick
to the sides of the beaker. Quantitatively determine the amount transferred to the filtration
apparatus by weighing the filter container and record the weight in the spreadshest,

Gradually apply vacuum or gentle pressure of 10-50 psi, until air or pressurizing gas moves
through the filter. If this point is not reached under 50 psi, and if no additional liquid has
passed through the filter in any 2 minute interval, slowly increase the pressure in 10 psi
increments to a maximum of 50 psi. After each incremental increase of 10 psi, if the
pressurizing gas has not moved through the filter, and if no additional liquid has passed
through the filter in any 2 minute interval, proceed to the next 10 psi increment. When the

Company Confidential & Proprietary
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pressurizing gas begins to move through the filter, or when liquid flow has ceased at 50 psi,
Sltration does not result in any additional filtrate within any 2 minute period, stop the
filiration. ‘

NOTE: Some wastes, such as oily wastes and some paint wastes, will obviously
contain some material that appears to be a llquid. Even after applying vacuum or
pressure filtration, this material may not filter. If this is the case, the material
within the filtration device is defined as a solid. Do not replace the original filter
with a fresh filter under any circumstances. Use only one filter. :

Percent Dry Solids = (Wt of dry waste  Filter) — Wt of filter X 10
- Tnitial Wt of Waste .

Pe_rcént solids = Weight of solids X 100
Total weight of waste

Yf the percent solids exceeds 0.5%, the liquid. If any, is saved for cither future combination.
with the TCLP extract or for separate analysis. '

10.1.4 Particle Size Reduction:

1If the solid material in the sample can pass through a 9.5 mm sieve (less than 1 cmin
diameter), particle size reduction is unnecessary.

If the samples need particle size reduction, crush or grind the sample with a mortar and
pestle or whatever means necessary to reduce the sample's particle size. Record in
spreadsheet.

10.1.5 Fluid Determination for Non volatile Analyses:

An aliquot of sample is initially tested for pH. The results determine which fluid is used
for nonvolatile TCLP Extraction. Volatile TCLP extraction uses only extraction fluid #1 ,
prepared with volatile free reagent water. '

Weigh out 5.0 g of representative sample. Record weight in spreadsheet.

Using a 100-mL graduated cylinder, add 96.5 ml of DiH20 and stir the sample for 5
minutes using a magnetic stirrer.

Measure the pH of the sample using a calibrated pH meter and record in the spreadsheet.
Calibrate the pH meter using buffers, which bracket the pH of the samples and extraction
fluid. -

If pH is less than 5, use extraction fluid #1 for the TCLP sample extraction.
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If pH is greater than 5, using a disposable 10mL pipette, add 3.5 ml of IN HCI1 and swirl.
Warm the sample on a hotplate to 50°C and hold at that temperature for 10 minutes.

Allow the solution to cool to room temperature, measure the pH, record in the logbook.
If the pH is now less than 5, use extraction fluid #1. If the pH is still greater than 5, use
extraction fluid #2. ‘

10.1.,6 Preparing Extraction Fluid:

If the extraction fluid is made more than 24 hours before use, the pH must be checked prior
to
exiraction.

Care must be taken to ensure adequate mixing of Jarge volumes to make certain that a stable
pH has been reached prior to recording the result ' :

Preparation of Extraction Fluid #1 (pH 4.93 + 0.05) '
Tomake a carboy (24 L): add 136.8ml glacial acetic acid, 154.3 1IN NaOH and dilute to
the mark with DiH,O. Invert repeatedly to mix well. Using the pH meter, monitor the pH
of the solution. Stir with a magnetic stirrer until the pH stabilizes. The pH must be in the
" range of4.93 + 0.05, Ifitis not, it must be remade. Record the pH, lot number of the
acids and volumes into Element. Record the tracking number Element assigns in
spreadsheet. Pre-made fluid concentrate, purchased from Environmental Express can
also be used. ‘ '

Preparation of Exiraction Fluid #2 (pH 2.88 + 0.05) N

To make a 20L carboy add 130mL of acetic acid into 16L DiH20 and invert repeatedly to
mix well. The pH of this fluid must be 2.88 +0.05. If it is not, it must be remade. .Record
the pH, lot number of the acids and volumes into Element. Record the tracking number
Element assigns in spreadsheet. Pre-made fluid concentrate, purchased from
Environmental Express can also be used. | 3

Preparation of the Volatile Free Extraction Fluid for ZHE (pH 4.93 + 0.05)

To make a carboy (24 L): add 136.8ml glacial acetic acid, 154.3 1N NaOH and dilute to the
16L mark with volatile free water. Invert repeatedly to mix well. Using the pH meter,
monitor the pH of the solution. Stir with a magnetic stirrer until the pH stabilizes. The pH
must be in the range of 4.93 + 0.05. If itis not, it must be remade. Record the pH, lot
number of the acids and volumes into Element.. Record the tracking number Element
assigns in spreadsheet. :

10.17 TCLP Extraction Procedure- Nonvolatile Samples Metals/Extractables
This procedure describes the TCLP extraction of samples for Extractables (semivolatile,
pesticide, herbicide) and metal analysis. o

10.1.8 Glassware Preparation:
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All extraction vessels, glassware and utensils used for the extraction procedure must be
washed with soapy water, rinsed with dilute nitric acid, rinsed with tap water and then
followed by a rinse with reagent grade water.

10.1.9 Setting Solid Phase Samples (T CLP Organics, TCLP Metals):

If the sample is found to be 100% solids, and requires no particle size reduction (or has
undergone reduction).

Weigh out 100g sample and transfer to the extraction vessel. Record the weight and the
vessel number in the spreadsheet.

The volume of the extraction fluid used is 20 times the sample weight (100g sample aliquot
to 2000mL of extraction fluid). If there is insufficient volume the client must be notified
‘before proceeding

After the sample and appropriate extraction fluid has been added to the vessel record the -
initial pH of extract in the spreadsheet. Cap the vessel and clamp the vessels to the rotator.

Rotate the vessel at 30 £ 2 rpm for 18 + 2 hours. Record the analyst, date, time and
temperature at the beginning and end of the extraction. The temperature in the room should
be maintained at 23+ 2° C and checked using a min/max thermometer.

When the extractions are complete, remove the extractors from the rotator and separate the
liquid and solid phases be filtering through a new glass fiber filter {(GF/F). C

Carefully decant the extraction fluid into the filtration apparatus. Collect the fluid in
appropriate containers; glass for extractables and plastic for the metals. Discard the solid
rnaterial left in the vessel.

Measure and record the final pH of the final extract.

If metals are to be analyzed, the filter mmst be acid washed and the pH of the extract
corrected to < 2 with 1N metals reagent grade nitric acid.

Store the extractable portion in the afcee sample cooler. Release the metals portion to the
metals digestion analyst. Update status of the samples in the LIMS System.

10.1.10 Mixed Phase Samples:

If the samples are mixed phase, decant and filter the liquid part first, using sufficient sample
to perform the required analysis.

After the liquid part of the aliquot has been filtered, pour or spread the solid material onto

the same filter. Complete the filtration procedure, and record the weights of the filtrate and
the solid material.
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Hold the liquid portion for future analyses, or for combination with the TCLP extract.
Evaluate the solid portion of the sample and transfer to the extraction vessel.

When transferring the solid material in the filtration apparatus to the extraction vessel,
include the filter. Record all weights in the spreadsheet.

Conduct the extraction of the solid material.

If the filtered liquid phase of the mixed phase sample is compatible with the liquid extract
from the solid phase extraction, combine the phases. This combination is the final mixed -
phase TCLP extract. : ' :

Analyze the TCLP extracts according to the appropriate analytical methods.

10.1.11  Setting Solid Phase Samples (TCLP ZHE):

This method is used for the TCLP exiraction of samples for volatile analysis. Care must be
taken to minimize the loss of volatiles by limiting the exposure of the samples, the filirate,
and the extracts to the atmosphere. Headspace should not be allowed in any of the
extraction or collection containers. ' ' ‘

NOTE: If the sample consists of pure oil, paint or solvent, consult the supervisor
‘before proceeding. If the sample matrix is deemed unacceptable for the ZHE extractor,
the supervisor is required to contact the Project Manager to.notify the client. The project
manager and client would then evaluate if a total Volatile analysis of the sample will
meet the needs of the project. The analytical test would be updated to reflect a total
analysis. The results of this “Total Analysis’ should be considered approximately 20
times higher than a TCLP leaching procedure. -

Assemble the ZHEs: 7
All pieces of ZHE apparatus are labeled and assembled as a single unit. Assuming the
vessel is unassembled, first place the Model #3745-ZHE body (3) with either end up and
install the air side flange O-ring (12) in the gland on top of the body. :

Replace the piston O-rings (12) on the piston (5) by stretching them over the piston and into
the gland. NOTE: Be careful not to “roll” the O-rings into the gland. Wet the piston with
extraction fluid. '

Align the piston (5) carefully with the top of the body (3) and gently press it into the body. -
Continue pressing the piston into the body until it is completely inside the cylinder. NOTE:
Care is necessary not to damage the O-rings. Tt may be helpful to moisten the O-rings with
extraction fluid. B

Locate the air side flange (1) and place it on top of the ZHE. Visually align the holes in the

flange and the ZHE body and secure the flange with three knobs (8). Uniformly tighten the -
knobs.

Company Confidential & Proprietary



SOP No. BF-0OP-001, Rev, 1
Effective Date: 04/01/2009
Page No.: 14 of 30

- 098T

Invert the partially assembly ZHE such that the air side flange (1) is now down.

Prepare a new Filter-Pak by placing a glass filter element between the two Stainless steel
screens. Set the assembled filter-Pak to the side, until sample is added.

Locate the waste side flange (2) and install a Filter-Pak O-ring (12) in the inner gland of the
flange. Install the body O-ring (12} in the outer gland of the waste side flange. NOTE: Be
careful not to “roll” the O-rings into the glands.

Invert the waste side flange (2) and place it on top of the ZHE, aligning the holes atthe
same time. '

Place the assembled ZHE with liquid inlet/outlet valve (14) on the top.

Venfy that both the liquid inlet/outlet vaive (13) and the quick-exhaust/relief valve (16} are
open. NOTE: The quick exhaust/relief valve is open when the handle is up and the hquld .
inlet/outlet valve is open when the arrow points up. .

Tlansfer of Sample to the ZHE

If the sample matrix is 100% solid material, and particle size reduction is unnecessary,
weigh 25g of sample to the nearest 0.1g. Record weight in the spreadsheet.

If particle size reduction is needed, reduce size, then transfer 25g (+/- 0.1) to ZHE ‘

If the sample matrix is a mixed phase, use the percent solids information and the following
‘calculation to determine the correct sample size to use: ‘

‘Wt of Waste to Charge (grams) ZHE= 25 grams X 100

-Percent Solids

Pour the appropriate weight of the mixed waste slurry into a tared beaker and transfer to the
ZHE, quickly attaching the top flange. Reweigh the beaker and record in the weight ion the
spreadsheet. ‘
Introduce the sample to be extracted into the open top of the ZHE making sure that the
piston (5) is far enough into the body (3) to provide sufficient free volume. Weigh out a
representative sample of a maximum of 25.00 + 0.1 g. Record the weight in the spreadsheet
and the rmumber of the vessel being used.

Use the following formula to determine how much extraction fluid to add to the ZHE:

‘Wt of the extraction fluid= 20X percent solids X Wt of waste filtered
100

For example, if the sample has been classified as 100% solid, 500 mL of
extraction flnid will have to be mjected

Check that the body O-ring (12) is properly seated in its gland and reinstall the Filter-Pak in
the top of the ZHE. NOTE: Center the Filter-Pak carefully in its recess.
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Verify that the Filter-Pak O-ring (12) and the waste side flange O-ring (12) are properly
seated in their respective glands. Place the waste side flange (2) back on the unit and
uniformly tighten the three knobs to close the vessel. :

Close the quick-exhaust/ relief valve (16) on the air side flange (1). Do not close the liquid
inlet/outlet valve. NOTE: The quick-exhaust/relief valve is closed when the handle is
horizontal.

Introduce the proper amount of extraction fluid into the vessel using a peristaltic pump. The
object is to put the 500 ml of extraction fluid into the vessel without opening it as to not
expose the sample inside to the atmosphere. A metering purnp is now set up next to the
vessel.

First, with the tubing off of the top of the vessel, open the 2-way stainless steel valve and the
vent relief valve on the bottom of the vessel. Now, start the meétering pump (containing 500
ml of extraction fluid). When the fluid is almost to the end of the tubing, connect the tubing

to the Luer fitting on top of the vessel securely. The fluid should start flowing into the vessel,
pushing the piston back down to the bottom of the cylinder. The process may be slow. When
all the fluid has been pushed into the vessel, shut the pump off, close the 2-way stainless steel
valve, and close the vent relief valve on the bottom of the vessel. Disconnect the tubing and -
set the pump apparatus aside. : :

Close the liquid inlet/outlet valve (13) and the quick-exhaust/ relief valve (16). Close the
valve on the syringe and disconnect it from the ZHE. Physically rotate the vessel end over end
2 or 3 times and place it back on the chair (6) with the liquid inlet/outlet valve on top.

Connect the pressure source to the air side flange and set the line pressure at 5-10 psi. Slowly
open the liquid inlet/outlet valve (13) to bleed out any headspace that may have been
introduced during the addition of extraction fluid and close the liquid inlet/outlet valve at the
first sign of liquid. Allow. the pressure gage on the ZHE to stabilize and remove the pressure ..
source. NOTE: 10 psi is recommended.

Place the ZHE in the rotary agitator (tumbler) and tumble for 18 +2 hours at 30 +2 RPM.
The temperature in the room should be maintained at 23 + 2° C. Record the analyst, date, time
and femperature at the beginning and end of the extraction.

‘When rotation is complete, check that the pressure gauges still read 10 psi and record in
spreadsheet. If the vessel is no Jonger pressurized, repeat the extraction with a new sample.
Pressure readings are recorded in the excel spreadsheet. :

Remove the ZHEs from the rotation apparatus and let stand for two hours to settle.

10.1.12 Filtering TCLP ZHE

Once the contents of the ZHE have seitled, attach a pressure regulated source (set to 0 psi) of
filtered compressed air or dry nitrogen to the gas inlet quick disconnect {14) found on the air- -
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side flange (1)). Note: Compressed air must be prefiltered (Smicron rating} to prevent
particulate matter from scoring the walls of the ZHE.

Increase the supply pressure to 5-10 psi and note the pressure on the vessel gage (17) 1s
approximately 2-5 psi. This indicates that the piston (5) is in motion and removing the sample
headspace. At the first sign of liquid release from the liquid inlet/outlet valve (13)
immediately close the valve (13). Disconnect the pressure source and open the quick-
exhaust/relief valve (16) to depressurize the ZHE. NOTE: This will take a short period of time
depending on the volume of free air remaining on the sample side of the vessel. NOTE:
Pressure greater than 10 psi may be necessary.

Attach an appropriate filtrate collection container to the liquid inlet/outlet valve
and firmly havd tighten the Speed-Nut (10). Close the quick-exhaust/Teflon syringes.

Reattach the pressure source to the vessel and set the line pressure at 5-10 psi. Slowly open
the liquid inlet/outlet valve (13) on the ZHE. Gradually increase the supply pressure in 10 psi-
increments (up to the maximum of 50 psi) umtil no more initial Hquid phase is expelled in a
two minute interval or until the 40mL vial is full and free of any visible air bubbles. NOTE:
The pressure gage (17) on the. vessel should be allowed to stabilize at the line pressure seiting
before beginning the two-minute period.” .

Close the liquid inlet/outlet valve(s), disconnect the pressure source and remove the collection:
device. Depressurize the ZHE by slowly opening the quick-exhaust/relief valve (16). NOTE: -
Leave the quick-exhaust/relief valve open. ‘ ‘

10.1.13 Leak-testing the ZHE

Pressurize the ZHE to 50 psi and place in a large container of water. If bubbles escape from
* the vessel, the seals are leaking. :

De-pressurize the ZHE and open the side that is leaking and re-wet the O-rings. Recheck for
leaks in the seal. The leak check must be performed before every extraction and documented -
in the logbook. ‘

10.1.14 Cleaning and Maintaining the ZHEs

Before the ZHEs are assembled, wash all the parts with hot, soapy water followed by rinsing
with tap and deionized water. A sonic bath can be used to clean the more difficult parts.

After cleaning, the cylinder, piston, stainless steel screens, and any rubber O-rings can be
placed in the 103°C oven for a few hours. Only these parts can be heat treated as the heat
damages any part containing a valve. Make sure the parts are room temperature before .
sefting up samples. Make sure the pistons do not get interchanged. ZHE O-rings must be free
of cuts or cracks or the extractors may leak. Before assembly, examine the O-rings for
damage.
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10.1.15 Agqueous Samples

If the samples have been found fo contain less than 0.5 percent dry solids, the filtrate is the
TCLP extract. : ' o

Collect the filtrate directly into a40 mL VOA vial pre-preserved with HCL, allowing for pd
headspace to form. B :

Store the vials in the GC/MS sample cooler. Release sa-mple.s'in the LIMS System.

10.2 Calibration

- The pH meter is calibrated every day prior to use. The calibration is performed witha
'10.00 pH buffer solution and a 4.01 pH buffer solution, and then checked againsta 7.01 pH -
buffer solution. The check must be accurate within +0.05. If the check fails, repeat the
" calibration until a passing check has been achieved. S

Analytical balances are calibrated every 6 months and checked daily to ensure calibration
is maintained. - : : ‘ :

11.0 Calculation/ Data Reduction
See calculations noted in Procedure.

12.0 Method Performance

12.1 Method Detection Limit Study (MD1.,)

The method detection limit (MDL) is the lowest concentration that can be detected for a
given analytical method and sample mafrix with 95% confidence that the analyte is present.
The MDL is determined according to the laboratory’s MDL procedure in the QA Manual,
MDLs reflect a calculated (statistical) value determined under ideal laboratory conditions in
a clean matrix, and may not be achievable in all environmental matrices. The laboratory
maintains MDL studies for analyses performed; these are verified at least annually unless
method requirements require a greater frequency. g

12.2 Demonstration of Capabilities

Refer to the laboratory QA manual for specific demonstration of capabilities procedures.

12.3 Training Requirements
Refer to the laboratory QA manual for specific training requirements.

13.0 Pollution Control
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It is TestAmerica’s policy to evaluate each method and look for opportunities to
minimize waste generated (i.¢., examine recycling options, ordering chemicals based on
quantity needed, preparation of reagents based on anticipated usage and reagent
stability). Employees must abide by the policies in Section 13 of ‘the Corporate
Environmental Health and Safety Manual (CW-E-M-001) for “Waste Management and
Pollution Prevention.” . :

14.0 Waste Management

Waste management practices are conducted consistent with all applicable rules and
regulations. Excess reagents, samples and method process wastes are disposed of in an
~ accepted manner. Waste desctiption rules and land disposal restrictions are followed, .
All waste will be disposed of in accordance with Federal, State and Local regulations.
Waste disposal procedures are incorporated by referencing section 13 of the Corporate
. Safety Manual for “Waste Management and Pollution Prevention.”

The following waste streams are produced when this method is carried out:

Acidic waste from sample extract: All acid waste is disposed of in “A” wasté satellite
containers (except nitric acid waste). When full, the satellite container is transferred to
the secure waste storage area and disposed of by appropriately trained laboratory
technicians in accordance to all state and federal regulations. -

Solid waste from sample extract: The solid waste from the sample extract is dried and
disposed of in a “BE” satellite container. When full, the satellite container is transferred
to the secure waste storage area and disposed of by appropriately trained laboratory
technicians in accordance to all state and federal regulations.

Remaining TCLP extracts: The remaining TCLP extracts a_ré considered “A” waste and
are disposed of directly to a 55-gallon “A” ‘waste drum by appropriately trained
laboratory technicians in accordance to all state and federal regulations.

150 References/ Cross-References

Method 1311, “Test Methods for Evaluating Solid Waste”, EPA SW846 Third Edition,
12/96 .

16.0 Method Modifications:
N/A

17.0 Attachments

Figure 1: Tumbler- Rotary Agitation Apparatus
Figure 2: Zero Headspace Extractor (ZHE)
Figure 3: ZHE Specifications
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Figure 4: ZHE and Fluid Metering Purop

Figure 5: Flow chart ' :

Figure 6: Regulated analytes for Toxicity Characteristic with Regulatory Levels.
Attachment 1: Spreadsheet — TCLP Metals/Extractables

Attachment 2: Mixed Phase spreadsheet (Page 2 tab)

Attachment 3: Filter Only Spreadsheets for Metals/Organics/VOA

Attachment 4: Spreadsheet — TCLP VOA

18.0 Revision History

Revision 1, dated 13 March 2009

- Integration for TestAmerica operations

- Changed SOP references from logbook to spreadsheet
- . Updated attachments to include spreadsheets
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Figure 2. Zero Headspace Extractor (ZHE)
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Figure 4. ZHE and Fluid Métefing Pump
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Attachment 1  Spreadsheet — TCLP Metals/Extractables

- - - - - - - - - - -

. . SOLUTIONS:
_ . _Extraction Fluid Preparation. . . _
- Elornsn. Eﬂi‘ﬂpﬂ " Analyst . - Date | p_l;l_L - -
“Datef Time. ) i )
. " . -Filtration| - _ - -
Tumbier Calibration]
T Date - - - . -
* {30 +/- 2 pm) l : - - - - . - - - . -
i ) ) i ) Sample Prep. For " Final TCLP .
- - Extraction | ‘Extrack
M. vessal . ) :
‘M |- Applies to Final pH-after | Extraction | “Weight:of. | of Fluid |
£ [Extractable) . FuidUsed | Samgle: |

Comments
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Attachment2  Mixed Phase spreadsheet (Page 2 tab)
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‘Weigtof | Wel+Dr | of Liquid | of of fraliaud | 1 pHof | volume
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Filter Only Spreadsheets for Metals/Organics/VOA
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Attachment 4: TCLP ZHE Spreadsheet (VOAS)
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FLUID 1
. BATCH

SOLUTIONS:

‘Analyst Filter

Tumbler Stop
- “Time

) Tu:hbler Min,
Temp.

‘-'Turn'blar Max.-
: Temp.-

Datemme ‘
Filtration

s Analyst Set

.Date Set

- Thimbler-
Callblahon
Date

'(30+!~2 rpm) :

-Tumbler Start

Comments:

VOA Extration Fiuld Preparatnon

Analyst

“Element ID’

bate | pH

Samp!e Prep. For .

_ Firial TCLP Extract

Extractton

 Pressure -

Volumia of

Volume
" Filtered -

Data
Entry
By:

Date:

2nd Review
By:

Date:
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1.0 Scope and Application

1.1 Analytes, Matrix(s), and Reporting Limits

1.1.1 This method is applicable to drinking, surface, and saline waters, domestic and
industrial wastes.

1.1.2 The practical range of determination is from 10 mg/L to 20,000 mg/L.

On occasion clients may request modifications to this SOP. These modifications are handled
following the procedures outlined in the Quality Assurance Manual.

2.0 Summary of Method

Testing for total dissolved solids involves weighing a clean 250 ml beaker to the nearest
milligram, filtering a known volume of sample through a glass fiber filter and evaporating the
filtrate. Weigh the dish again with the resulting residue, and then subtract the two results to
determine the amount of milligram of residue per liter of water.

3.0 Definitions

3.1 Filterable residue is defined as those solids capable of passing through a glass fiber filter
and dried to constant weight of < 0.5 mg.

3.2 Standard definitions are found in section 3.0 of the Laboratory Quality Manual.

4.0 Interferences

4.1 Highly mineralized waters containing significant concentrations of calcium, magnesium,
chloride and/or sulfate may be hydroscopic and will require prolonged drying, desiccation

and rapid weighing.

4.2 Samples containing high concentrations of bicarbonate will require careful and possibly
prolonged drying at 180 degrees C to insure all the bicarbonate is converted to carbonate.

4.3 Too much residue in the beaker will crust over and entrap water that will not be driven off
during drying. Total residue should be limited to about 200 mg

5.0 Safety

Employees must abide by the policies and procedures in the Corporate Safety Manual, Radiation
Safety Manual and this document.

This procedure may involve hazardous material, operations and equipment. This SOP does not
purport to address all of the safety problems associated with its use. It is the responsibility of the
user of the method to follow appropriate safety, waste disposal and health practices under the
assumption that all samples and reagents are potentially hazardous. Safety glasses, gloves, lab
coats and closed-toe, nonabsorbent shoes are a minimum.

5.1 Specific Safety Concerns or Requirements
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Equipment and Supplies

Supplies
Glass fiber filter discs, 4.7 cm or 2.1 cm, without organic binder, Reeve Angel type 934-

AH, Gelman type A/E, or equivalent.

Filter holder, membrane filter funnel or Beaker adapter.
Suction flask, 1000mL

Beakers, 250mLs

Drying oven, 180 degrees C + 2 degrees.

Desiccator

Graduated cylinder, 100mLs

Reagents and Standards

LCS: 500 mg/L NacCl Std: Dissolve 0.5 g of sodium chloride into 1 liter of Di water.

Sample Collection, Preservation, Shipment and Storage

Preservation of the sample is not practical; analysis should be performed within 7 days after
sample collection. Refrigeration to 4 degrees C to minimize microbiological decomposition of
solids is recommended.

9.0
9.1

10.0
10.1

Quality Control

Sample QC -
9.1.1 Laboratory Control Sample (LCS): Analyze one LCS at the beginning and end of

the analytical procedure and another after every 20 samples or less. Obtained
values must be + 15% of the true value.

9.1.2 Method Blank: To determine freedom from contamination, prepare one blank at
the beginning and end of the analytical procedure and after every 20 samples or
less. The blank consists of 100mLs of Deionized water that goes through all the
steps of the analytical procedure as the samples and standards. The MBLK must
exhibit values less than the quantitation limit (10 mg/L).

9.1.3 A duplicate sample must be run every 20 samples.
Procedure

Heat a clean 250mL beaker to 180 +/- 2 degrees C for 1 hour. Cool in desiccator and
store until ready to use. Weigh immediately before use.
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10.2 Preparation of glass fiber filter disc: Place the disc on the membrane filter. While vacuum
is applied, wash the disc with three successive 20mL volumes of distilled water. Remove
all traces of the water by continuing to apply the vacuum after water has passed through.
Discard washings.

10.3 Use a maximum of 100mLs of sample volume. After the drying cycle, if 200mLs of sample
yields greater then 200mg of dried residue in the evaporating dish the sample must be
reanalyzed using less sample volume. If necessary perform Specific Conductance on the
sample to determine the proper volume to use. The conductivity result will determine the
volume of sample based on the following relationship:

Specific Conductance (uS)

Sample Volume to use for TDS

0-3000 100mL
3000-6000 50mL
6000-12000 25mL
12000+ 15mL

Excessive residue in a beaker may cause water-trapping crust, therefore limit the sample to no
more than 200mg for final residue. Using the historical data of a sample will indicate the amount
of sample needed for the analysis. The following table is a guide to determine the sample volume
based upon historical results:

Historical Result of TDS Values Sample Volume to use for TDS
(mg/l)
0-1500 100mL
1500-3000 50mL
3000-6000 25mL
6000-12000 15mL
12000-18000 10mL
18000-30000 5mL
30000 + 1mL

10.4 Assemble the filtering apparatus and begin suction. Shake the sample vigorously and
rapidly transfer volume to the funnel.

10.5 Filter the sample through the glass fiber filter, rinse with three 10mL portions of distilled
water and continue to apply vacuum for about 3 minutes after filtration is complete to
remove as much water as possible.

10.6 Transfer the filtrate including the washings to a weighed glass beaker and evaporate to
dryness.

10.7 Dry the sample over night at 180° + 2°. Cool in a desiccator and weigh. Repeat the

desiccation cycle until a constant weight is obtained or until weight change is less than
0.5mg.

11.0 Calculations / Data Reduction
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11.1 Total Dissolved Solids mg/L= (A-B) x 1000
C

A= weight of sample and dish in grams

B= weight of dish in grams

C= volume of sample used in liters
11.2 Relative Percent Difference (RPD):

[ X1 —%|
RPD = ——= x 100

X, + X,
2

analytical % recovery
replicate % recovery

where:
X1
X2

11.3 Percent Recovery for LCS:

% Recovery (LCS) =100 (%)

where:
E = obtained (experimental) value C = true value

12.0 Method Performance

12.1 Demonstration of Capabilities

12.1.1 A one-time initial demonstration of performance for each individual method for
water matrices must be generated.

12.1.1.1 This requires quadruplicate analysis of an LCS check standard and a
Method Blank containing all of the standard analytes for the method using
the same procedures used to analyze samples, including sample
preparation.

12.1.1.2 Compare these results with the acceptance criteria given in the Method or
to laboratory historical limits (if available).

12.1.1.3 Repeat the test for any analyte that does not meet the acceptance criteria.

Repeated failure for any analyte indicates the need for the laboratory to
evaluate the analytical procedure and take corrective action.

12.2 Training Requirements
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12.2.1 The supervisor has the responsibility to ensure that this procedure is performed by
an analyst who has been properly trained in its use and has the required
experience.

12.2.2 The following analyst validation information is maintained for this method in the
laboratory QA files.

12.2.3 The analyst must complete the laboratory safety orientation training that includes,
but is not limited to, chemicals, PPE requirements, and electrical safety.

12.2.4 The analyst must read and understand this SOP.
12.2.5 The analyst must read and understand the Method used as reference for this SOP.
12.2.6 The analyst must complete a DOC or successfully analyze PT samples annually.

12.2.7 The analyst must complete the Test America Quality Assurance Training.

13.0 Pollution Control
It is TestAmerica’s policy to evaluate each method and look for opportunities to minimize
waste generated (i.e., examine recycling options, ordering chemicals based on quantity
needed, preparation of reagents based on anticipated usage and reagent stability).
Employees must abide by the policies in Section 13 of the Corporate Environmental
Health and Safety Manual (CW-E-M-001) for “Waste Management and Pollution
Prevention.”

14.0 Waste Management

14.1  All waste will be disposed of in accordance with Federal, State and Local regulations.
Where reasonably feasible, technological changes have been implemented to minimize
the potential for pollution of the environment. Employees will abide by this method and
the policies in section 13 of the Corporate Safety Manual for “Waste Management and
Pollution Prevention.”

14.2  The following waste streams are produced when this method is carried out:

Any acidic sample waste generated by the analysis must be disposed of in “A”
waste containers.

15.0 References / Cross-References

15.1 EPA Method for Chemical Analyses of Water and Wastes, 1971, method 160.1

15.2 Standard Methods 19" Edition, method 2540C.

16.0 Method Modifications:

Item Method Modification
1 160.1 Samples are homogenized by vigorously shaking; a mechanical
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stirrer is not needed
2 160.1 Samples are not evaporated in the steam bath
17.0 Attachments
17.1  Analytical Sequence
17.2 Analytical Batch
17.3 Wet Chemistry Batch Summary Sheet
18.0 Revision History

e Revision 1, 03/06/2009

o Updated attachments 17.2, 17.3

e Revision 2, 01/27/2010

o Updated attachments

Company Confidential & Proprietary



LCS
MBLK
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE

SOP No. BF-WC-003, Rev. 2

Attachment 17.1
Analytical Sequence

SAMPLE DUPLICATE (MD)

LCS
MBLK
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Analytical Batch

Laboratory Bench Sheet
Total Dissolved Solids

Revision 5 - December 2009
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TestAmerica - Buffalo

Analyst AP T LCS Information: T JBATCH# || 10A0576
Start Date: 1-12-10 Lot # 9120892 Lot #
Start Time: 17:00 [Prep Date: Prep Date:
End Date: 1-13-10 [Concentration (mg/L.} [Concentration (mg/L):
End Time: 9:05 [Expiration Date: Expiration Date:
LGS~ [True value:[ 500 ICCV [True value 50
*Corrected
Temperature
o Carrocton
*Corrected Temperature (aer Measured iscir has boan
Oven #3 Measured Temperature. | Correcton fackar has been appied) Oven #2 | Temperature. |aphes)
Initial Temp 178.4 178.3|Initial Temp
EQL: 10.0 mg/L Final Temp 180.0 179.9|Final Templ
[‘Oven temperature Range= 178-182
Job# Sample ID Dish Sample Pre-wt. # 1 Post Wt # 2 Post Wt # 3 Post Wt Dilution |Post wt-Pre wi[ Final Conc. % Rec.
[©)] (©) ()] ()] (mg) | (mgl)
()
LCS TKN 100.0 106.3221 106.3693 106.3692 1.0 471 4710 94%
|MBLK JAWS 100.0 102.4699 102.4702 102.4698 1.0 0.1 ND
RTA0373 |01 Jw 100.0 104.7273 104.7314 104.7313 1.0 4.0 40.0
01DUP DuD 100.0 105.0564 105.0603 105.0600 1.0 36 36.0
RTA0133 |01 TAP 100.0 106.6333 106.6336 106.6332 1.0 -0.1 ND
CCV LAUGH | 100.0 102.1402 102.1867 102.1866 1.0 464 464.0 93%
CCB KISS 100.0 105.5405 105.6407 105.5409 1.0 04 4.0

Page 1 of 1
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Attachment 17.3
Wet Chemistry Batch Summary Sheet

WET CHEMISTRY BATCH SUMMARY

PARAMETER

METHOD

BATCH

COMMENTS

JOB NUMBER

‘WC Historical confirms within Hold Time

‘WC Historical NO confirm & RE outside of HT

WC Hold Time Exceedance-Dilution required

‘WC Hold Time Exceedance-Instrument Failure

WC Holding Time Exceedance by Date

WC Holding Time Exceedance by Hours

WC LCS within ERA limits outside internal

WC LCS high recovery, sample ND

WC MBLK hit but samples > 10X blank value

‘WC RPD Exceedance for MS / 8D

WC Spike Failure HIGH MS only

WC Spike Failure LOW MS only

WC Spike Failure MS and SD

WC BOD HT met- Oxygen depleted-RE out HT

WC Carbonate Alkalinity, LCS/MBLK

WC Reactivity Qualification

‘WC TDS/Conductivity ratio outside of range

WC TOX Breakthrough- no volume for redo

WC TOX samples were centrifuged

Other
DILUTION CODES REASON

002 Sample matrix effects
003 Excessive foaming
004 High levels of non-target compounds
008 High concentration of target analytes
008 Sample turbidity
010 Sample color
011 Insufficient volume for lower dilution
012 Sample viscosity
013 other

ICAL Compliant? YES NO NA IF NO, Why?

LCS/CCV Compliant? YES NO NA IF NO, Why?

CCB Compliant? YES NO NA IF NO, Why?

RPD Compliant? YES NO NA IF NO, Why?

ERA Compliant? YES NO NA IF NO, Why?

NUMBER of REANALYSIS FOR THIS BATCH:

Analyst Date

Time Critical Batch Review Date

Secondary Review & Closure Date WC Summary Revs / 05-2008

Company Confidential & Proprietary

110T



TestAmerica Buffalo

SOP No. BF-WC-032, Rev. 1
Effective Date: 12/31/2009
Page No.: 1 of 11

118T

Title: FLASH POINT
Method 1010

Once printed, this is considered an uncontrolled document

Approvals (Signature/Date):

z?f/ '5‘&-’ fl@ 12/28/09 ﬁ f 12/28/09

Lisa Matecki Date Kenneth Kasperek Date
Department Manager Health & Safety Manager / Coordinator

ﬁm ‘('3 12/28/09 é( 12/28/09
Peggy Gray-Erdmann Date Christopher Spencer Date
Quality Assurance Manager Laboratory Director

Copyright Information:

This documentation has been prepared by TestAmerica Laboratories, Inc. andits affiliates
(“TestAmerica”), solely for their own use and the use of their customers in evaluating their qualifications
and capabilities in connection with a particular project. The user of this document agrees by its acceptance
to return it to TestAmerica upon request and not to reproduce, copy, lend, or otherwise disclose its
contents, directly or indirectly, and not to use if for any other purpose other than that for which it was
specifically provided. The user also agrees that where consultants or other outside parties are involved in
the evaluation process, access to these documents shall not be given to said parties unless those parties
also specifically agree to these conditions.

THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION.
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN
AUTHORIZATION OF TESTAMERICA IS STRICTLY PROHIBITED. THIS UNPUBLISHED WORK BY
TESTAMERICA IS PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES. IF
PUBLICATION OF THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL APPLY:

O©COPYRIGHT 2007 TESTAMERICA LABORATORIES, INC. ALL RIGHTS RESERVED

Facility Distribution No. Distributed To:




SOP No. BF-WC-032, Rev. 1
Effective Date: 12/31/2009
Page No.: 2 of 11

118T

1.0 Scope and Application

1.1.

1.2.

1.3.

1.4.

1.5.

These test methods cover the determination of flash point by closed cup tester to
determine the flash point of all types of liquid and soil samples.

Flash point measures tendency of the sample to form a flammable mixture with aie under
controlled laboratory conditions. It is only one of a number of properties, which must be
considered in assessing the overall flammability hazard of a material

Flash point is used in shipping and safety regulations to define flammable and
combustible materials. One should consult the particular regulation involved for precise
definitions of classes.

Flash point can indicate the possible presence of highly volatile and flammable materials
in a relatively nonvolatile or nonflammable material.

Analytes, Matrix(s), and Reporting Limits

1.5.1. These methods determine the flash point of fuels, oils, suspensions of solids and
liquids including those that tend to form a surface film under test conditions and other
liquids of similar viscosity.

1.5.2. If no flash occurs, record the result as “>176°F”.

On occasion clients may request modifications to this SOP. These madifications are handled
following the procedures outlined in the Quality Assurance Manual.

2.0

2.1

2.2.

3.0

3.1.

Summary of Method

Method 1010 uses a closed-cup flash point tester technique to determine the flash point
of liquids according to ASTM D-93, method A or B. Liquids containing non-filterable,
suspended solids shall also be tested using this method. Crushed solid materials or soils
can be analyzed in the closed-cup instrument by method B with the stirrer removed or
immobilized.

Sample is heated in an automated closed-cup system at a slow, constant rate with
continual stirring if the sample is aqueous. An electrical igniter is automatically dipped
into the cup at regular intervals with simultaneous interruption of stirring. The lowest
temperature at which application of the coil causes vapors above the sample to ignite is
recorded as the flash point. The instrument detects the flash point by the sudden
increase in temperature. Flash point results are automatically corrected for the
barometric pressure by a sensor and software in the instrument.

Definitions

Flash point is the lowest temperature corrected to a barometric pressure, at which application
of a test flame causes the vapor of a specimen to ignite under specified conditions of the
test.

Company Confidential & Proprietary



3.2.

4.0

4.1.

4.2.

5.0

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

5.2
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Standard definitions are found in the Laboratory Quality Manual.
Interferences

Low boiling oils or neat liquids may boil over at temperatures below the 176 degree
Fahrenheit limit. If such a sample fails to flash below its boiling point, a result of “>(b.p.
Temperature)” may be assigned to the sample.

Drafts, incorrect starting temperature, incorrect heating rate and incorrect stirring rate will
affect the observed flash point. The automated closed-cup instrument is programmed to
operate within specifications of the method chosen (A or B) on the keyboard at the
beginning of the test.

Safety

Employees must abide by the policies and procedures in the Corporate Safety Manual,
Radiation Safety Manual and this document.

This procedure may involve hazardous material, operations and equipment. This SOP
does not purport to address all of the safety problems associated with its use. It is the
responsibility of the user of the method to follow appropriate safety, waste disposal and
health practices under the assumption that all samples and reagents are potentially
hazardous. Safety glasses, gloves, lab coats and closed-toe, nonabsorbent shoes are a
minimum.

Specific Safety Concerns or Requirements

In the event a sample ignites in the test apparatus, do not attempt to remove the sample.
Turn off the apparatus and flame. The flame should go out when the cup is closed. If this
does not happen the flame may be extinguished by covering the sample with on-
flammable material. After the apparatus has cooled the sample may be removed.

Be sure that this test is not conducted in an area where there may be vapors present from
highly flammable substances, such as ether.

Absolutely no flammable materials should be in the hood with the flash point
apparatus.

Fire extinguisher will be located near the flash point apparatus.

Be cautious with samples that exhibit flammable characteristics (e.g., smells like solvent)
when conducting this test.

Take appropriate safety precautions during the initial application of the test flame, since
samples containing low-flash material can give an abnormally strong flash when the test
flame is first applied.

Primary Materials Used

Company Confidential & Proprietary
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The following is a list of the materials used in this method, which have a serious or significant
hazard rating. Note: This list does not include all materials used in the method. The table
contains a summary of the primary hazards listed in the MSDS for each of the materials
listed in the table. A complete list of materials used in the method can be found in the reagents
and materials section. Employees must review the information in the MSDS for each material
before using it for the first time or when there are major changes to the MSDS.

Exposure
Material Hazards Limit* Signs and symptoms of exposure
P-Xylene | Flammable | 100 ppm- | Inhalation of vapors may be irritating to the nose and
Irritant TWA throat. Inhalation of high concentrations may result in

nausea, vomiting, headache, ringing in the ears and
severe breathing difficulties, which may be delayed in
onset. High vapor concentrations are anesthetic and
central nervous system depressants. Skin contact
results in loss of natural oils and often results in a
characteristic dermatitis. May be absorbed through
the skin. Vapors cause eye irritation. Splashes cause
severe irritation, possible corneal burns and eye
damage.

! _ Exposure limit refers to the OSHA regulatory exposure limit.

*Always add acid to water to prevent violent reactions.

6.0 Equipment and Supplies

6.1. Instrumentation

6.1.1. Herzog Model HFP 339, Automated Closed-Cup flash point tester. The apparatus
is set up on a level table in a draft-free area.

6.1.2. The thermometer is specific to the instrument and must be purchased from the
vendor. It is calibrated annually against a NIST-certified thermometer. The tester is
equipped with a barometric pressure sensor and automatically corrects the observed
flash point.

6.1.3. The instrument also requires a flash point sensor, an electrical igniter, a sample
cup and a lid that seals the cup. The stir paddle is attached to the cup lid.

7.0 Reagents and Standards

7.1.  P-Xylene; Flash point = 81 + 2°F (27.2 + 1.1°C)

8.0 Sample Collection, Preservation, Shipment and Storage

Company Confidential & Proprietary
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Sample | Min. Sample
Matrix | Container Size Preservation Holding Time Reference
Waters Glass 100g None 150 days ASTM D93-80,
Cool 4 + 2°C SW-846 3" edition
Soils Glass 100g None 150 days ASTM D93-80
Cool 4 + 2°C

8.1.

8.2.

9.0

9.1.

9.2.

9.3.

9.4.

9.5.

10.0

10.1.

10.2.

Samples are to be preserved by cooling to 4 +2°C and stored in glass containers. Do not
store samples in plastic container, since volatile material may diffuse through the walls of
the enclosure.

Erroneously high flash points may be obtained if precautions are not taken to avoid the
loss of volatile material. Do not open containers unnecessarily and make a transfer
unless the sample temperature is at least the equivalent of 18°F below the expected flash
point. Do not use samples from leaky containers for these test methods.

Quality Control

Begin and end each run of 20 samples or fewer with analysis of p-Xylene LCS. The
obtained value for p-Xylene should be within 79-83°F.

Run at least one duplicate every 20 samples or fewer. The relative percent difference
between duplicate analyses should be <10%.

All samples exhibiting a Flash point must be run in duplicate.

Sample QC - The following quality control samples are prepared with each batch of
samples.

Quality Controls Frequency Control Limit
Laboratory Control Sample (LCS) 1in 20 or fewer samples 81 + 2 degrees
Sample Duplicate * 1in 20 or fewer samples RPD <10%

The sample selection for duplicates is random, unless specifically requested by a client or if the sample flashes
below 176°F.

Instrument OC

Not Applicable

Procedure

Thoroughly clean and dry all parts of the cup and its accessories before starting the test,
being sure to remove any solvent. It is imperative to examine the Herzog electrical igniter
prior to operation for signs of mechanical or physical damage. A damaged igniter could
result in a high flash point. Do not clean the Herzog keyboard with any kind of solvent.

Fill the cup to the level indicated by the filling mark inside of the cup, approximately 70

Company Confidential & Proprietary



10.3.

10.4.

10.5.

10.6.

10.7.

10.8.

10.9.

10.10.

10.11.

10.12.

11.0
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mLs.

Mix the sample well. Viscous samples may be warmed but only enough to mix and
dispense the sample. Cool the sample to at least 20°F below the expected flash point for
the closed cup testing.

Fill the cup to the mark.

Place and lock the lid on the cup and insert the thermometer. Insert the thermometer
directly into any solid sample. Also insert the thermal detector and attach the drive rod.

If a liquid sample is being analyzed, attach the stirring mechanism. The instrument will
automatically stir the sample at the appropriate rate if the stirring mechanism is
assembled. Do not attempt to stir soil samples.

Note: Refer to the instrument manual for more detailed instructions, if needed.

The display should read “Ready”. If not, press the “Menu” key until “Ready” appears on
the screen. Press “Start”. Enter the sample number when prompted by the instrument.

Press “Start” again. You will be asked to enter an expected flash point. For the P-Xylene
standard, enter the lowest possible temperature as the expected flash point. If no flash is
expected, enter “140°F” as the expected flash point. If a sample apparently contains a
solvent, a lower temperature may be chosen. The igniter is applied beginning 41°F below
the expected flash point and continues for 36°F beyond the set point, unless a flash is
detected. If 140°F is used as the expected flash point, the test will begin at 99°F and end
at 176°F or when a flash is detected, whichever is lower.

Note: 140°F is the SW-846 ignitability hazard point.

After entering the expected flash point, press “Start” once again. You will be asked
whether or not to start the test. Enter “Yes”. After a brief self-check, the instrument will
automatically apply the ignition coil to the sample every 2 °F. The rate of temperature rise
and the stirring speed are also pre-programmed.

A buzzer will sound if a flash point is detected and the flash point will be displayed on the
screen. If no flash point is detected up to the temperature of 176°F, the screen will read
“error”. The cooling cycle will automatically begin when the test is over.

Sample Preparation

See section 10.0

Calibration

Not applicable

Calculations / Data Reduction

11.1. Record the sample number, the temperature at which the test was begun and the

observed flash point. The observed flash point is already corrected for barometric
pressure.
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11.2.

11.3.

12.0

12.1.

12.2.

12.3.

13.0

14.0
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Accuracy

The LCS must fall within 2 degrees of the expected Flash point for the standard

Precision (RPD)

Matrix Duplicate (MD)

_ X=X
RPD = —— x 100
X, +X,
=
where:
X1 = analytical % recovery

Xz = replicate % recovery

Method Performance

Method Detection Limit Study (MDL)

Not Applicable

Demonstration of Capabilities

12.2.1. A one-time initial demonstration of performance must be generated.

Training Requirements

12.3.1. The_supervisor has the responsibility to ensure that an analyst who has been
properly trained in its use and has the required experience performs this procedure

12.3.2. The following analyst validation information is maintained for this method in the
laboratory QA files.

12.3.2.1. The analyst must read and understand this SOP.

12.3.2.2. The analyst must complete a DOC or successfully analyze PT
samples annually.

12.3.2.3. The analyst must complete the TestAmerica Quality Assurance
Training.

Pollution Control

It is TestAmerica’s policy to evaluate each method and look for opportunities to minimize
waste generated (i.e., examine recycling options, ordering chemicals based on quantity
needed, preparation of reagents based on anticipated usage and reagent stability).

Waste Management
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Waste management practices are conducted consistent with all applicable rules and
regulations. Excess reagents, samples and method process wastes are disposed of in an
accepted manner. Waste description rules and land disposal restrictions are followed.
Waste disposal procedures are incorporated by reference to section 13 of the Corporate
Safety Manual for “Waste Management and Pollution Prevention”.

15.0 References / Cross-References

15.1. D93-80 Test Methods for Flash points by Pe
nsky- Martens closed tester, American Society for Testing and Materials. 1916 Race St.,
Philadelphia, PA 19103, 04.99, 1986.

15.2. Method 1010, “Pensky-Martens Closed Cup Method for Determining Ignitability”, Test
Methods for Evaluating Solid Waste, Physical/Chemical Methods, Final Update I,
September 1994.

16.0 Method Modifications

ltem Method Modification

NA NA NA

17.0 Attachments

17.1  Analytical Run sequence
17.2  Analytical Batch
17.3  Wet Chemistry Batch Summary & Data Review Checklist

18.0 Revision History

e Revision 1, dated 12/31/2009
o Updated Attachment 17.2-17.3

¢ Revision 0, dated 12/17/2007
o Integration for TestAmerica and STL operations.
o Revised SOP for new automated flash point tester
o Updated Attachment 2
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Attachment 17.1
Analytical Sequence

LCS
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE DUP
LCS
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Attachment 17.2
Analytical Batch

TestAmerica

Laboratory Bench Sheet
Flashpoint
Method 1010

Flashpoint _Template
Revision 9
Qetober, 2007

Herzog Instrument

Analyst; RMM BATCH # 8L30041
Date: 12/30/2009 p-Xylene 9111497
Acceptance Range= 79-83
Job# Sample 1D Start Temp °F Hashpoint Result °F Comment
SL30041 -BS1 77.0 82.0
RSL0918 -01 74.5 >176
RSL1074 01 765 >176
9L30041 -DUP1 84.5 >1768
RSL1066 -01 76.6 >178
RSLCS04 -1 725 >176
LCS p-Xylene 76.5 82.0
Page 1 of 1
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Wet Chemistry Batch Summary

WET CHEMISTRY BATCH SUMMARY

PARAMETER

METHOD

BATCH

Effective Date: 12/31/2009

Page No.: 11 of 11
118T

COMMENTS

JOB NUMBER

WC Reporting Limit < STL Quant Limit

‘WC Historical confirms within Hold Time

‘WC Historical NO confirm & RE outside of HT

WC Hold Time Exceedance-Dilution required

WC Hold Time Exceedance-Instrument Failure

WC Holding Time Exceedance by Date

‘WC Holding Time Exceedance by Hours

‘WC LCS within ERA limits outside internal

‘WC LCS high recovery, sample ND

WC MBLXK hit but samples > 10X blank value

‘WC RPD Exceedance for MS / SD

WC Spike Failure HIGH MS only

WC Spike Failure LOW MS only

WC Spike Failure MS and SD

WC BOD HT met- Oxygen depleted-RE out HT

WC Carbonate Alkalinity, LCS/MBLK

WC Reactivity Qualification

WC TDS/Conductivity ratio outside of range

‘WC TOX Breakthrough- no volume for redo

WC TOX samples were centrifuged

Other
PILUTION CODES REASON

002 Sampte matrix effects
003 Excessive foaming
004 High levels of non-target compounds
008 High concentration of target analytes
009 Sample turbidity
010 Sample color
011 Insufficient volume for lower dilution
012 Sample viscosity
013 other

ICAL Compliant? YES NO NA IF NO, Why?

LCS/ICCV Compliant? YES NO NA IF NO, Why?

CCB Compliant? YES NO NA IF NO, Why?

RPD Compliant? YES NO NA IF NO, Why?

ERA Compliant? YES NO NA IF NO, Why?

NUMBER of REANALYSIS FOR THIS BATCH:

Analyst Date

Time Critical Batch Review Date

Secondary Review & Closure Date WC Summary Rev 4/ 5-2005
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Scope and Application

This method is used to extract a broad range of organic compounds from aqueous samples for analysis
by either GC or GCMS. This method also describes concentration techniques, which prepare the extract
for the appropriate analysis.

1.1 Analytes, Matrix(s), and Reporting Limits

1.2 Matrices: aqueous samples (water)

1.3 Reporting limit: N/A

1.4 On occasion clients may request modifications to this SOP. These modifications are handled
following the procedures outlined in the Quality Assurance Manual.

Summary of Method

2.1 A messured volume of agueous sample, approximately 1 liter, is extracted with methylene chloride
a a specified pH using separatory funnel extraction. The extract is dried through activated
anhydrous sodium sulfate, concentrated using a Nitrogen blowdown technique, and if necessary
solvent exchanged into a solvent suitable for its cleanup or anayss.

Definitions
3.1 Standard definitions are found in Section 3.0 of the Laboratory Quality Manual.

3.2 Solvent exchange: The process of exchanging the solvent of the sample extract from the extraction
solvent (usually methylene chloride) to the fina volume solvent (usually hexane).

Interferences

4.1 Method interference may be caused by contaminants in solvents, reagents, glassware and other
sample processing hardware that lead to discrete artifacts or elevated baselines in gas
chromatograms. All these materials must be routinely demonstrated to be free from interference
under the conditions of the analysis, by analyzing reagent blanks.

4.2 Matrix interference may be caused by contaminants that are co-extracted from the sample.

4.3 Glassware used for water extractions is kept separate from soil glassware to prevent cross-
contamination.

Safety

5.1 Employees must abide by the policies and procedures in the Corporate Safety Manual, Radiation
Safety Manual and this document.

5.2 This procedure may involve hazardous material, operations and equipment. This SOP does not
purport to address all of the safety problems associated with its use. It is the responsibility of the
user of the method to follow appropriate safety, waste disposal and health practices under the
assumption that all samples and reagents are potentially hazardous. Safety glasses, gloves, lab
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coats and closed-toe, nonabsorbent shoes are a minimum.
5.3 Specific Safety Concerns or Requirements

5.3.1 The use of separatory funnels to extract aqueous samples with Methylene Chloride
creates excessive pressure very rapidly. Initial venting should be done immediately after
the sample container has been sealed and inverted. Vent the funnel into the hood away
from people and other samples.

5.3.2 All parameters of this extraction must be performed in an operational fume hood or
within an extraction apparatus that is ventilated by the fume hood system. The following
analytes have been tentatively classified as known or suspected, human or mammalian
carcinogens. benzo(a)anthracene, benzidine, 3,3'dichlorobenzindine, benzo(a)pyrene,
aphaBHC, betaBHC, gammaBHC, detaBHC, dibenz(ah)anthracene, N-
nitrosodimethylamine, 4,4-DDT, and polychlorinated biphenyl compounds. Primary
standards of these toxic compounds should be prepared in hood.

5.3.3 Safety glasses, gloves, and lab coats must be worn at all times. Nitrile gloves should be
used when performing this extraction. Latex and vinyl gloves provide no significant
protection against the organic solvents used in this SOP, and should not be used.

5.3.4 All solvents, reagents, and standards must be handled inside a fume hood and with proper
personal safety equipment due to their hazardous properties. All samples must be opened
inside a fume hood due to their unknown hazardous properties.

5.4 Primary Materials Used

The following is a list of the materials used in this method, which have a serious or significant
hazard rating. Note: This list does not include all materials used in the method. The table
contains a summary of the primary hazards listed in the MSDS for each of the materials
listed in the table. A complete list of materials used in the method can be found in the reagents
and materials section. Employees must review the information in the MSDS for each material
before using it for the first time or when there are major changes to the MSDS.

Material Hazards Exposure | Signs and symptoms of exposure
(1) Limit (2)
Hexane Flammable | 500 ppm- | Inhalation of vapors irritates the respiratory tract. Overexposure
[rritant TWA may cause lightheadedness, nausea, headache, and blurred vision.
Vapors may cause irritation to the skin and eyes.
Methylene | Carcinogen |25 ppm- | Causes irritation to respiratory tract. Has a strong narcotic effect
Chloride [rritant TWA with symptoms of mental confusion, light-headedness, fatigue,
125 ppm- | nausea, vomiting and headache. Causes irritation, redness and pain
STEL to the skin and eyes. Prolonged contact can cause burns. Liquid
degreases the skin. May be absorbed through skin.
Sulfuric Corrosive 1 mg/m’ This material will cause burns if comes into contact with the skin
Acid Oxidizer or eyes. Inhalation of vapors will cause irritation of the nasal and
Dehydra- respiratory system.
dator
Sodium Corrosive 2 ppm, This material will cause burns if comes into contact with the skin
Hydroxide | Poison 5 mg/m® or eyes. Inhalation of Sodium Hydroxide dust will cause irritation
of the nasal and respiratory system.
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1 — Always add acid to water to prevent violent reactions.

2 — Exposure limit refers to the OSHA regulatory exposure limit.

6.0 Equipment and Supplies

6.1 1liter graduated cylinder

6.2 250 mL graduated cylinder

6.3 2 liter Teflon separatory funnels, stopcocks, and caps

6.4 Syringes

6.5 Turbovaps and turbovap vessdls

6.6 16 oz. French squares

6.7 Sted funnels

6.8 Glasswool

6.9 Disposable pipettes and bulbs

6.10 2mL viasand caps (amber or clear depending on application)
6.11 40 ml. Glass viaswith caps and (PTFE)- lined cap inserts
6.12 Vial crimpers

6.13 Widerange pH paper

6.14 Centrifuge and centrifuge tubes

6.15 Automatic separatory funnd rotators

6.16 Narrow range pH paper

6.17 Aluminum weigh dishes

7.0 Reagents and Standards

7.1 Note: All solvents are pesticide grade or equivalent

7.2 Methylene chloride delivered in cycletainers

7.3 Hexane delivered in cycletainers

7.4 Acetone delivered in cycletainers

7.5 Methanol

7.6 10N sodium hydroxide

7.7 1:1 sulfuric acid

7.8 Concentrated Sulfuric Acid

7.9 Anhydrous granular sodium sulfate. Note: Sodium sulfate must be baked in a 400°C oven for a
minimum of 4 hours before use, or alternately may be purchased pre-baked from Jost chemical.

7.10  Deionized water and/or carbon filtered (volatile free) water

7.11  Surrogate and spike solutions appropriate to the fina determinative procedures as assigned by
test profile.
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Sample Collection, Preservation, Shipment and Storage

Sample container, preservation techniques and holding times may vary and are dependent on sample
matrix, method of choice, regulatory compliance, and/or specific contract or client requests. Listed below
are the holding times and the references that include preservation requirements.

Test Sample Container Min. Sample Size |Preservation ;li?:g "9 Reference
1-Liter glass
amber w/ Teflon
8270 lid 1-Liter Cool to4’C | 7days SW846
1-Liter glass Cool to 4°C
amber w/ Teflon
625 lid 1-Liter 7 days SW846
548.1 250 mL amber 250 mLs Cool to4°C | 14days | EPA 548.1
1-Liter glass Cool to4’C | 7days
amber w/ PTFE
OLM screw top 1-Liter OLM 4.3
1-Liter glass Cool to4°C | 7days
amber w/ PTFE
CLP screw top 1-Liter OLM 4.3
1-Liter amber w/ Cool to4’C | 7 days
TCLP | Teflon screw top | 250 mLs per test EPA 1311
1-Liter glass Cool to4°C | 365days | SW846
amber w/ Teflon
608pch lid 1-Liter
1-Liter glass Cool to4’C | 7days SW846
amber w/ Teflon
608pest lid 1-Liter
1-Liter glass Cool to4°C | 7days SW846
amber w/ Teflon
8081 lid 1-Liter
1-Liter glass Cool to4’C | 7 days SW846
amber w/ Teflon
8082 lid 1-Liter
1-Liter Glass None 7 days
31013 amber 1-Liter Required NY SDOH
1-Liter Glass None 7 days
8015 amber 1-Liter Required NY SDOH
1-Liter glass 7 days
amber w/ Teflon
8151 lid 1-Liter Cool to4°C SW846
8.1 Typical method holding time for water samples is seven days from sampling. However, the client

may impose amore strict time constraint.
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Clients may request CLP QC requirements without Continuous Liquid/Liquid extraction
technique.

9.0 Quality Control

Thefollowing quality control samples are prepared with each batch of samples. All reagent blanks, method
spike blanks, matrix spikes and matrix spike duplicates will undergo the same procedure as the samples.

Quality Controls Frequency Control Limit
Method Blank (BLK) 1in 20 or fewer samples < Rpt. Limit
Laboratory Control Standard (BS)* 1in 20 or fewer samples Statistical Limits*
Matrix Spike (MS)? 1in 20 or fewer samples Statistical Limits*
Spike Duplicate (SD)? 1in 20 or fewer samples Statistical Limits*
Surrogates every sample® Statistical Limits*

! Laboratory Control Duplicate Standard (BSD) is performed only when insufficient sample is available for the
MS/SD or when requested by the client/project/contract.

2 The sample sdlection for MS/SD are randomly selected, unless specifically requested by a client or
predetermined by the extraction lab.

3 Analytica and QC samples (BLK, BS/BSD, MS/SD)

*Statistical control limits are updated annually and are updated into LIMS.

10.0 Procedure

10.1

10.2

10.3

10.4

Assemble a pre-rinsed 2L separatory funnel, stopcock and stopper as well as al other extraction
supplies and glassware. All glassware is pre-rinsed with 12.5% nitric acid, DI, methanol and
methylene chloride.

Label each separatory funnel with TestAmerica Laboratories vial label that corresponds with the
sample|.D. number.

Make a powder funnel by placing a glass wool plug in a steel funnel, and fill the funnel 2/3 full
with baked granular sodium sulfate. As a precaution the sodium sulfate can be rinsed, in the
funnel, with 20-30ml of methylene chloride and allowed to drain. Discard this methylene chloride
rinse. Place the powder funnel into a clean French square labeled with TestAmerica Laboratories
vid labels.

If humidity is a concern, push the end of the powder funnel through a paper napkin to

catch any water that may condense on the sides of the funnel during the extraction
procedure.

Obtain the designated spike and surrogate solutions (See Table 4) and alow them to come to room
temperature.
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Using a disposable pipette and wide range pH paper, test and record the initial pH of the sample.
Since the sample pH will be unknown, wide range pH paper may be used for the initia process.
Narrow range pH paper is used later to verify that sample pH isin the correct range for required
test. Refer to table 3 for specific pH ranges.

All pH measurements are to be made by the following method:
Dip the back end of a glass disposable pipette into the liquid.
Tap this end onto a piece of wide-range pH paper.

Record the measurement and discard the paper and pipette.

Visually inspect samples.

Any sample that has an oil layer needs the oil removed. This can be accomplished by using a
disposable pipette (if the il layer is minimal). If there is significant oil a glass 2-L separatory
funnel can be used to drain the aqueous portion. ALL GLASSWARE ASSOCIATED WITH
THESE SAMPLES SHOULD BE SEGRAGATED TO PREVENT CONTAMINATION.

10.6.1 If thereisalarge amount of sediment, the sample volume should be measured by pouring
the sample into a pre-rinsed graduated cylinder, leaving as much of the sediment in the
sample bottle as possible. Record the sample volume and transfer the sample into the
corresponding labeled separatory funnel.

10.6.2 If the sample is relaively free of sediment and not received in ESS bottles mark the
meniscus on the bottle. Once the sample is transferred to the corresponding sep funndl,
the empty sample bottle is filled to the meniscus mark with tap water. The tap water is
then transferred to a graduated cylinder, and the volume is recorded on the bench
paperwork.

10.6.3 If the sample is relatively free of sediment and received in ESS bottles hold the volume
template to the bottle and read and record the volume at the meniscus.

10.6.4 Record the appearance of the samples on the bench sheet. It may be necessary to pour off
asmall volume of the sample into the corresponding sep funnel.

Add the appropriate spike to QC samples except BLK and surrogate solutionsto all samples.

10.7.1 Samplesthat have been transferred aready to their separatory funnels have the surrogate
added directly to the separatory funnel.

10.7.2 Samplesremaining in their sample bottles have the surrogate added directly to the sample
bottle, recapped and shaken.

10.7.3 It is important to mark the labels of each sample and blank accordingly when adding
spikes and surrogates to avoid error. Once a surrogate has been added (whether it isto the
origina sample jar or the separatory funnel should the occasion warrant it), an “X” must
be drawn on the label affixed to the separatory funnel. After a spike has been added, circle
the“ X" on the label immediately.
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10.8 Transfer all samplesto their corresponding labeled separatory funnels.

10.8.1 Measure 1 Liter of appropriate extraction water (see Table 3) for al QC samples
(BS,BSD,and BLK). All batch QC will undergo the same procedure as batch samples.

10.8.2 Rinse the internal walls of sample bottle with Methylene Chloride. Transfer this
Methylene Chloride rinse to the sep funnel (the first 60 mL aliquot of methylene chloride
may be used for thisrinse. See section 10.10).

10.9 Veify that samplesarein correct pH range using narrow range pH paper.

10.9.1 Make adjustments to sample pH as needed using 1:1 H,SO, or 10N NaOH.. If pH
adjustment is required the separatory funnel must be capped and shaken for a moment to
ensure homogenization of the newly added acid or base. Once shaken, the sample pH can
be verified using narrow range pH paper.

10.9.2 Record any pH adjustments that have been made on the bench sheet.

10.10 Add 60 ml of methylene chloride to the separatory funnel
The method for the delivery of solvent to the extraction container will be as follows:

Obtain Teflon graduated cylinders and measure the necessary amount of solvent. Pour
this solvent from the graduated cylinder to the extraction vessdl.

10.11 Sedl the separatory funnels and rotate a few times. Vent all separatory funnels and rotate for an
additiona 2 minutes.

10.12 Allow the organic layer to separate from the water for aminimum of 10 minutes.
10.12.1 If an emulsion occurs so that it is 1/3 the solvent layer, it must be centrifuged.

10.12.2 Following centrifugation of the emulsion, place the aqueous layer back in the separatory
funnel and pour the MeCl;, layer into the powder funnel.

10.12.3 Rinse the centrifuge tube with 5-10 mLs of MeCl, and add this to the powder funnel to
complete the transfer.

10.12.4 Record on bench sheet that sample required to be centrifuged.

10.13 Wet the powder funnd with MeCl, prior to draining. Drain the MeCl, layer through the powder
funnel.

10.14 Rinse each powder funnel with approximately 20-30ml methylene chloride.
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10.15 Perform two more extractions with 60ml methylene, shaking or rotating for 1 minute each time.
Rinse the powder funnel with 10 — 20 mLs of MeCl, after the third drain.

10.16 Pour the extracted samples into the satellite “W” waste containers. Adjust the pH of each
container to between 5 and 9 and discard in the main W-waste drum.
10.17 Concentrate the extract using the Turbovaps.

10.17.1 Pour approximately 150ml of extract into pre-rinsed, labeled Turbovap vessel and placein
the Turbovap.

10.17.2 Add the remaining extract volume to the vessal asit is concentrating. Rinse the French

sguare with 10-20 mLs of MeCl2 and add to Turbovap vessdl.
10.18 Keep the Turbovap nitrogen pressure as high as possible without splashing the extract.

Water temperature should be maintained between 30-40°C.
Splashing of the extracts must be avoided since cross-contamination could occur.
Aluminum tins may be used to cover turbovap vessels to assist in the prevention of cross
contamination and analyte loss.
During concentration, periodicaly rinse the walls of the turbovap with a small amount of
MeCl, to push analytes back into solvent.

10.19 Remove the turbovap vessel from the Turbovap as soon asthe 1.0 mL calibration mark is reached.

Samples should be closely monitored to ensure that time spent in the Turbovap is
minimized.

Over concentrating samples resultsin the loss of analytes.

10.20 Solvent exchange samplesto hexane if required by adding 20-30 mis of hexane and concentrating
back to the 1.0ml mark. Refer to Table 3 for specific test requirements.

10.21 Homogenize the extract and perform any necessary cleanup procedures. Adjustment to the
appropriate fina volume may be done either before or after any required cleanup procedures,
depending on the procedures to be performed. Reference the individua cleanup SOP for that
information.

10.22 Bring samplesto appropriate final volumes.
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10.22.1 Final volume of 1.0mL: Concentrate the extract down to the calibrated 1-mL mark on the
Turbovap vessd. Transfer the entire extract into a 2-mL via using a 9 inch disposable
pipette.

10.22.2 Final volume of 2.0mL: Concentrate the extract down to the calibrated 1-mL mark on the
Turbovap vessel, add 1.0mL of fina solvent using a repipetter. Transfer approximately
1.0mL to a labeled 2-mL vid using a 9 inch disposable pipette. Discard remaining
volume.

10.22.3 Final volume of 10.0mL: Concentrate the extract down to the calibrated 1-mL mark on
the Turbovap vessd, add 9.0mL of the final solvent to the vessd using a repipetter.
Transfer 10.0mL into a labeled 40mL via. Using a disposable pipette, transfer
approximately 1.0mL to a labeled 2-mL vial. Retain extra volume for a period no less
than 30 days.

10.23 Pesticide (608PEST, 8081) Polychlorinated Biphenyls (608PCB, 8082)

10.23.1 Pesticide (608PEST, 8081)

Require 3 shakes with the sample pH in the range of 5-9
Type of water used for QC samplesis Digtilled water (DI)
Extracted samples are solvent exchanged to Hexane
Subject to Florisil Cleanup

Final volume of extractsis 10.0 mLs

10.23.2 Polychlorinated Biphenyls (608PCB, 8082, 8082LL)
Require 3 shakes with the sample pH in the range of 5-9
Type of water used for QC samplesis Ditilled water (DI)
Extracted samples are solvent exchanged to Hexane

Subject to SilicaGel Cleanup (method 3630C) procedures

Acid cleanup (method 3665A) is performed on all 8082 samples and associated QC
Acid cleanup (method 3665A) is NOT performed on 608PCB or 8082LL samples

Final volume for 608PCB extractsus 2.0 mLs

Fina volume for 8082 extractsis 10.0 mLs

10.24 Diesel Range Organics (310.13,8015B,DRO)

Require 3 shakes with the sample pH <2.
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Type of water used for QC samplesis Ditilled water (DI).
Final volumeis 1.0 mL
The aily nature of the spike and surrogate used for this extraction may result in a greater
affinity for the Teflon sep funnels rather than the agqueous matrix.
If low analyte recoveries are observed 40 mLs of MeCl, can be
added to the empty sep funnel. Rotate the sep funnel for

approximately thirty seconds and drain through the powder funnel.
Concentrate this with the rest of the extract for that sample.

10.25 Semivolatile (8270, 625, 8270LL)
10.25.1 BNA (Base, Neutral Acid)

Most 8270 and 625 require 6 shakes

3 shakes with the sample pH <2

3 shakes with the sample pH in the range of 11-12
Care should be taken to add only as much acid or base that is
necessary to bring the sample within required range. Over
acidifying samples results in the loss of Base/Neutra compounds.
Over hydrolyzing samples resultsin the hydrolysis of compounds.

Type of water used for QC samplesis Di water with approximately 1 gram of salt

Final volumeis 1.0 mL

10.25.2 BN (Base, Neutral), TEL (Tetrakthyl Lead), PAH (Polyaromatic Hydrocarbons)
STARS

Require 3 shakes with the sample pH in the range of 7-11
Type of water used for QC samplesis Di water with approximately 1 gram of salt

Fina Volumeis 1.0 mL

10.26 Extraction of TCLP Leachates
Can be applied to 8270, 8081, 8151
Samplevolumeis 250 mLs

QC sample volumeisrecorded as 250 mLs,
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11.0 Calculations / Data Reduction N/A

12.0 Method Performance

Acceptable performance is monitored through the use of Method Detection Limit Studies as well as
recoveries of surrogate and spike compounds.

12.1

12.2

1221

12.2.2

12.2.3

1224

Method Detection Limit Study (MDL)

The method detection limit (MDL) is the lowest concentration that can be detected for a given
analytical method and sample matrix with 99% confidence that the analyte is present. The
MDL is determined according to the laboratory’s MDL procedure in the QA Manua. MDLs
reflect a calculated (statistical) value determined under ideal laboratory conditions in a clean
matrix, and may not be achievable in all environmental matrices. The laboratory maintains
MDL studies for analyses performed; these are verified at least annually unless method
regquirements require a greater frequency.

Demonstration of Capabilities

A one-timeinitial demonstration of performance for each individual method for both soils and
water matrices must be generated.

This requires quadruplicate analysis of amid-evel check standard containing the standard
analytes for the method using the same procedures used to analyze samples, including sample
preparation.

Calculate the average recovery and standard deviation of the recovery for each analyte of
interest.

Compare these results with the acceptance criteria given in the Method or to laboratory
historical limits (if available).

Repeat the test for any analyte that does not meet the acceptance criteria. Repeated failure for
any analyte indicates the need for the laboratory to evaluate the analytical procedure and take
corrective action.

12.3 Training Requirements

1231

12.3.2

12.3.3

12.3.4

12.3.5

The supervisor has the responsibility to ensure that this procedure is performed by an analyst
who has been properly trained in its use and has the required experience.

The following analyst validation information is maintained for this method in the laboratory
QA files.

The analyst must complete the laboratory safety orientation training that includes, but is not
limited to, chemicals, PPE requirements, and electrical safety.

The analyst must read and understand this SOP.

The analyst must read and understand the Method used as reference for this SOP.
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12.3.6 Theanalyst must complete a DOC or successfully analyze PT samples annualy.

13.0 Pollution Control

13.1 It is TestAmerica's policy to evaluate each method and look for opportunities to minimize
waste generated (i.e., examine recycling options, ordering chemicals based on quantity needed,
preparation of reagents based on anticipated usage and reagent stability).

14.0 Waste Management

14.1 Thefollowing waste streams are produced when this method is carried out.

14.1.1 Methylene Chloride waste. (Spent solvents are stored in satellite “C” waste containers.
When full, a designated sample custodian will transfer solvent material from these
satellite “C” waste containers to a grounded 55-gallon drum. These are located in the
secured waste area and are disposed of according to all state and federal regulations).

14.1.2 Hexane waste. (Spent solvents are stored in satellite “C” waste containers. When full,
a designated sample custodian will transfer solvent material from these satellite “C”
waste containers to a grounded 55-gallon drum. These are located in the secured waste
area and are disposed of according to all state and federal regulations).

14.1.3 Assorted flammable solvent waste from various rinses. (Spent solvents are stored in
satellite “C” waste containers. When full, a designated laboratory technician will
transfer solvent material from these satellite “C” waste containers to a grounded 55-
galon drum. These are located in the secured waste area and are disposed of
according to all state and federal regulations).

14.1.4 Vials containing extracts in solvents. (Extract vials are disposed in BV waste drums
and stored in the GC and GCMS SVOA departments. These drums are disposed of
according to al state and federal regulations).

14.1.5 Extracted water samples. This material must be neutralized before it is discharged.
(All extracted water shall be neutralized and dumped into the designated drum marked
as “W” waste. When full, the satellite containers will be transferred to the secure
waste storage area and disposed of by appropriately trained laboratory technicians in
accordance to all state and federal regulations).

14.1.6 Extracted agueous samples contaminated with methylene chloride. This material must
be neutralized before it is discharged to a POTW. (All extracted water shall be
neutralized and dumped into the designated drum marked as “W” waste. When full,
the satellite containers will be transferred to the secure waste storage area and disposed
of by appropriately trained laboratory technicians in accordance to all state and federal
regulations).

14.1.7 Used sodium sulfate and glass wool or filter paper contaminated with methylene
chloride from the extract drying step. (Solid wastes are dried in trays inside a fume
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hood then transferred to 5-gallon satellite containers. Lab generated solid wastes
(extracted solid waste, sodium sulfate and glass wool or filter paper) are marked as
“BC waste. When full, a designated laboratory technician will transfer all of the lab
generated solid waste into a 55-gallon drum. This material will be disposed of
according to all state and federal regulations.).

14.1.8 Miscellaneous disposable glassware contaminated with acids, caustics, solvents and
sample residue. (All disposable glassware is dried of all solvents inside a fume hood
then disposed of in arecycling bin).

14.2 Waste management practices are conducted consistent with all applicable rules and regulations.
Excess reagents, samples and method process wastes are disposed of in an accepted manner.
Waste description rules and land disposal restrictions are followed. Waste disposal procedures
areincorporated by referenceto| * .

15.0 References / Cross-References

15.1 Method 3510C, "Separatory Funnel Liquid-Liquid Extraction”, Test Methods for Evaluating Solid
Waste, Physical/Chemica Methods, SW-846, Third Edition, Final Update 111, December 1996.

15.2 CFR, Title 40, Protection of Environment, Pt. 136, App.A, Method 608, Revised as of July 1,
1996.

15.3 CFR, Title 40, Protection of Environment, Pt. 136, App. A, Method 625, Revised as of Julyl,
1996.

16.0 Method Modifications: N/A

17.0 Attachments

Table 1: Spike and Surrogate Recipes

Table 2: Spike and Surrogate Reference Sheet
Table 3: Specific Test Requirements

Table 4: Spike and Surrogate Reference
Attachment 1: Bench Sheet

18.0 Revision History
Revision 1, dated 12 March 2010

0 Updated section 10.6 to include specific directions on procedure for handling water samples
with an ail layer.

0 Removed: “Record temperature of Turbovap water bath on the bench sheet.” From section
10.18 asit is now recorded daily in alogbook.

0 Added section 10.6.3 to include use of bottle template for obtaining sample volumes

0 Updated Bench Sheet Attachment

0 Updated Table 1,2, 3
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Updated section 10.23.2 to include 8082 LL

Updated section 10.25 to include 8270LL

Updated section 10.26 by removing 8082 and replacing with 8151

Updated type of water used for 8270,625, 8270PAH/STARS extractions from VOA free to Di
with approximately 1 gram of salt added.

O 00O

Revision 0, dated 18 February 2008
0 Integration for TestAmericaand STL operations.
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Table 1 Spike and Surrogate Recipes
. . : Amount Final . . Final
Spike Spike Compound Name M'X. Added Volum Solvent Dlre(_:t_|on§ for Conc.
Name Code Location Verification
(uL) e (ng/uL)
20,000
8270 AOL B/N surrogate mix incubator uL 1000 MeOH S.E.—>MeCI2 F.V.=1 100
surrog 15,000 mL mL
ate ACID surrogate mix incubator uL 150
862;8 10,000
surrogat A26 B/N surrogate mix incubator uL 1000 MeOH SE.—MeCI2 F.V.=1 50
e mL mL
(OLMO4
.3 GPC) ACID surrogate mix incubator | 5,000 uL 50
8015B S.E.—MeCI2 F.V.=1
surr. A27 O-Terphenyl Std incubator | 1,000 uL | 500 mL | ACETONE | mL 20
CLLE B/N surrogate mix HC drawer | 1,000 uL SE.MeCl2 EV.=1 50
surrog 100 mL mL
ate A28 ACID surrogate mix HC drawer 750 uL MeOH 75
8151 2,4-Diclorophenol/acetic 1000 DERIVATIZE
surr. A33 acid incubator | 2,500 uL mL MeOH F.V.=1mL 5
8081/80 . 1000 MeOH Bring over as is (1
82 surr A35 Pest Surr. Solution drawer | 1,000 uL mL mL) 0.2
8151 MeOH DERIVATIZE
spike A47 Chlorinated Herb.mix drawer | 2,000 uL | 100 mL F.V.=1mL 2
Pest/PCB
?gmggf S.E.—HEX. F.V.=10
3 GPC) A49 Pest Matrix Spike incubator | 1,000 uL | 50 mL MeOH mL 0.5-1.0
8270 10,000
Sl?s(,)trt A55 B/N Matrix Spike mix incubator uL 500 mL MeOH S.E._)M?wﬁ_lz F.v.=1 100
spike ACID Matrix Spike mix | incubator | 5,000 uL 100
625 76 Big Mix freezer | 5,000 uL S.E.—MeCI2 F.V.=1 50
spke | ™ [xQ-5237 freezer | 5,000 uL | ~00 M| MeOH mL 50
CLLE B/N matrix spike mix incubator | 5,000 uL S.E.—>MeCI2 F.V.=1 50
spike AST ACID matrix spike mix incubator | 3,750 uL 500 mL MeOH mL 75
8270
pre-
dilutions S.E.—»MeCI2 F.V.=1
spike A60 Ultra Custom mix drawer | 1,000uL | 20 mL MeOH mL 100
A61 Custom mix Use As Received 50
8270 B/N TCLP mix incubator | 1,000 uL _ 100
TCLP | A62 20mL | Meon | SE-MeCRZEVSL
spike Acid TCLP Mix incubator | 1,000 uL M 100
8015B
/
310.13 S.E.—MeCI2 F.V.=1
spike A95 Diesel Fuel #2 drawer | 3,000 uL | 100 mL MeOH mL 1500
608Pe
st
Dech+ S.E.—HEX. F.V.=1
spike Al13 Dechlorane Plus incubator | 1,000 uL | 100 mL | ACETONE | mL 1
8270 76 Big Mix freezer | 5,000 uL 100
F_uII A193 50 mL MeOH S.E.—-MeCI2 F.V.=1
List mL
spike XQ-5237 freezer | 5,000 uL 100
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1/2MeOH
8082 1/2Aceton | Bring over as is (1
spike A222 AR 1016/1260 MIX drawer | 2,500 uL | 500 mL e mL) 5
ggﬁi A225 f\)ﬂirgaAr‘g;Tor'”e Pest incubator | 500uL | 200mL | MeOH irtr)‘g overasis (1 0.5
8270 1-4
R S.E.—~MeCI2 F.V.=1
spike A234 1,4-Dioxane freezer | 1,250uL | 25 mL MeOH mL 100
8082
wipe MeOH . .
surrog Bring over as is (1
ate A278 Pest Surr. Solution drawer 1,000uL | 250 mL mL) 0.8
8082 1/2MeOH
wipe 1/2Aceton | Bring over as is (1
spike A279 AR 1016/1260 MIX drawer | 2,500 uL | 125 mL e mL) 20
A288
548.1 | Endothal S.E.—MeCI2 F.V.=1
spike | Acenaphthene-d10 drawer | 1,000 uL | 200 mL MeCl, mL 10
RS S.E.—~MeCI2 F.V.=1
spike A302 Tetraethyllead freezer | 5,000 uL | 50 mL MeOH mL 100
EPA 8270/APP IX freezer | 1,000 uL 100
8270 8270 APP IX Supp. #1 incubator | 500 uL 100
. 8270 APP IX Supp #2 incubator | 500 uL _ 100
Milse | A309  [‘Aramite incubator | 500ul_| 10mL | Meon | SETMeCREVAL 0
Spike 8270 Benzidines Mix freezer 500 uL 100
1,4-Phylenediamine freezer 1.000 UL
(0.1509g into 1L DiH,0) ' 1500
8270
PAH/S P’;\\';/SST 5000ul | 100mL | MeOH | Bring over asis (1
TARS PAH Mixtrue Incubator mL) 100
S.E.—»MeCI2 F.V.=1
A3l4 O-Terphenyl Std incubator 200 uL | 500 mL Acetone mL 100
A315 Use straight Diesel Fuel #2
608
PCB A318 100 uL | 500 mL MeOH S.E.—~HEX. F.V.=10
surr. Pest. Surrogate Std. mL
608
PCB 1000 S.E.—HEX. F.V.=2
spike A319 Aroclor 1016/1260 drawer | 1,000 uL mL MeOH mL 1
GPC PCB Y 500 mL
Check Sol. Aroclor 1016/1260 drawer 1,000 uL MeCl, NONE 2
GPC
calibrat | GPC 0.02-
ion | Cal. Sol. | GPC Calibration Mix incubator | 5,000 uL | 50 mL MeCl, NONE 2.5
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Table 2 Spike and Surrogate Reference Sheet

A27

o-Terphenyl

A28

Nitrobenzene-d5
2-Fluorobiphenyl
p-terphenyl
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol

A93

Tetrachloro-m-xylene

Decachlorobiphenyl

A222

Aroclor 1016
Aroclor 1260

1,2-Dichlorobenzene

2-Chlorophenol-d4

A33

Dichlorophenyl Acetic Acid

A35

Tetrachloro-m-xylene

Decachlorobiphenyl

A4T7

2,4-D
Dalapon
Dinoseb

Pentachlorophenol
Picloram
2,4,5-TP (Silvex)
2,45-T
2,4-DB
Dicamba
Dichloroprop

A49

gamma-BHC (Lindane)
Heptachlor
Aldrin
Dieldrin
Endrin
4,4-DDT

A225

Endosulfan |
Endosulfan Il
Endrin Aldehyde
Endosulfan Sulfate
Heptachlor epoxide
Methoxychlor
Endrin Ketone
alpha-Chlordane
gamma-Chlordane
Gamma-BHC-(Lindane)
alpha-BHC
Heptachlor
Aldrin
Beta-BHC
Dieldrin
Endrin
4,4;-DDD
4,4'-DDT
4,4;,-DDE

A318

Tetrachloro-m-xylene

Decachlorobiphenyl

A55

Phenol
2-Chlorophenol
1,4-Dichlorobenzene
N-Nitroso-Di-n-Propylamine
1,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
Acenapththene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol
Pyrene

8270 PAH/STARS

Chrysene

Acenaphthylene

Anthracend

Benzo[a]anthracene

Benzo[b]fluoranthene

Acenaphthene

BenzolK]fluoranthene

Pyrene

Dibenz[a,h]anthracene

Fluoranthene

Fluorene

Indeno[1,2,3-cd]pyrene

Naphthalene

Phenanthrene

Benzo[g,h,i]perylene
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A193

Acenaphthene

Aniline

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

Benzoic Acid

Benzyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Pyridine
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Benzaldehyde
Acetophenone
Caprolactam
1,2,4,5-Tetrachlorobenzene
Biphenyl

Atrazine

Quinoline

Benzidine
2,3,5,6-Tetrachlorophenol
2,3,4,6-Tetrachlorophenol
N-Nitrosodiphenylamine
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4;-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
1,4-Dioxane

Dimethyl phthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
3-Methylphenol
1-Methylnaphthalene
Diphenylamine
1,4-Dinitobenzene
1,3-Dinitobenzene
1,2-Dinitrobenzene
Azobenzene
bis(2-Chloroisopropyl)ether
bis-(2-Ethylhexyl)adipate
Carbazole

2-Nitrophenol
4-Nitrophenol
N-Nitrosodiphenylamine
N-Nitroso-Di-n-prpoylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

3 & 4 Methylphenol
Tetraethyl lead
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Table 3 Test Requirements Reference
# Initial Secondary | QC Water Hex. Final
Method akes pH pH Type Exchange | Volume Cleanup
608Pest 3 5-9 N/A DI Yes 10 mL Florisil
8081 3 5-9 N/A DI Yes 10 mL Florisil
608PCB 3 5-9 N/A DI Yes 2.0mL Silica Gel
8082 3 5-9 N/A DI Yes 10mL | SilicaGel/Acid
310.13/8015B 3 <2 N/A DI No 1mL N/A
625 6 <2 11-12 DI + 1g salt No 1mL N/A
8270 6 <2 11-12 DI + 1g salt No 1mL N/A
8270 TCLP 6 <2 11-12 DI + 1g salt No 1mL N/A
8270
PAH/STARS 3 7-11 N/A DI + 1g salt No 1mL N/A
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Table 4 Spike and Surrogate Reference
AMOUNT FINAL
METHOD SURROGATE USED SPIKE | AMOUNT USED | VOLUME
608*** A35 1000 uL A225 1000 uL 10 mL
608 dech+ A35 1000 uL A113 1000 uL 10 mL
PEST 8081*** A35 1000 uL A225 1000 uL 10 mL
GPC &5
CLP A093 2000 uL A35 | A049 1000 uL Ml
bCB 608 A318 1000 uL A319 1000 uL 2 Ml
8082 A35 1000 uL A222 1000 uL 10 mL
| HERB | 8151 A33 1000 uL A47 1000 uL 10 mL
8015B** A27 1000 uL A95 1000 uL 1 mL
DRO/310.13  |.310.13/310.14* A27 1000 uL A95 1000 uL 1 mL
150 uL (diesel
med level* A314 1000 uL A315 fuel #2) 5 mL
AMOUNT FINAL
METHOD SURROGATE USED SPIKE | AMOUNT USED | VOLUME
BN/AP *** A0l 1000 uL A055 1000 uL 1 mL
FULL LIST *= AO1 1000 uL A193 1000 uL 1mL
LOW A148 100 uL of A26 | A147 | 100 uL of AO55 1mL
LOW A148 100 uL of A26 | A316 100 uL A193 1mL
8270 EXPANDED 800 uL A309
A0l 1000 uL A309* 1 mL
LIST ! 800 uL of A193 m
BASE ONLY AO1 1000 uL A234 1000 uL 1mL
TCLP A0l 1000 uL AB2 1000 uL 1mL
PAH only A0l 1000 uL A327 | 500 uL of A193 1 mL
|  EPAICLP | CLLE A28 1000uL | A57 | 1000 uL | 1mL
| 625 |  PPBNA A26 1000uL | A56 | 1000uLA193 | 1mL
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PREPARATION BENCH SHEET
10A1863 | Surrogate used: 9100086
TestAmerica Buffalo )
Matrix: Water Prepared using: Extractions - 3510C MB Printed: 1/29/2010 4:43:24PM
Surrogate Initial  Final . ul
Lab Number Amount (mL) (mL) SpikelD  SourceID Spike Lab [D Bar Code - -Comments
10A1863-BLK1 1000 000t AT ORI
10A1863-BS1 1000 1000 1 9091660 1000 I A
10A1863-BSD1 1000 1000 1 9091660 1000 MVERTIRI ARAARIGIRILE
RTA1160-01 1000 0 1 Color:/ c\ear Sample pH (04 5-7 8-12 : AD0056,
S e e T
625 .

Reagent

RT00558 Sodium Sulfate
RT01240 Sodium Hydroxide

RT00863 Methylene Chloride (Cycletainer) RT00906 Sulfuric Acid (1:1)

Surrogated By:
Spiked By:
Extracted By:

Cleanup By:_ ——

Work Orders

RTA1160

Pre-Concentration By:_——"
Concentrated By:

Vialed By@_

Comments:

Prepared byy@ Date: \1/ W

Entry: Date:

:@ \,
Review: K9 Date: \[*]\0
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1.0 Scope and Application

1.1 This method is used for the extraction of nonvolatile and semivolatile organic
compounds from solids and wipes. The ultrasonic process used ensures thorough
contact of the sample with the extraction solvent.

2.0 Analytes, Matrix(s), and Reporting Limits

2.1 This method is used for the extraction of nonvolatile and semivolatile organic
compounds from solids and wipes.

2.2 Reporting Limit N/A

On occasion clients may request modifications to this SOP. These modifications are handled
following the procedures outlined in the Quality Assurance Manual.

3.0 Summary of Method

3.1 Low Level
A 30 gram sample is mixed with anhydrous sodium sulfate. This is solvent
extracted three times using ultrasonic extraction. The extract is then filtered
and concentrated. The extract may then be subject to clean-up procedures
or sent directly for analysis.

3.2 Medium/High Level
A 2 gram sample is mixed with anhydrous sodium sulfate and solvent
extracted once using ultrasonic extraction. A portion of the extract is removed
for cleanup and/or analysis.

3.3 Wipes
A wipe sample is mixed with anhydrous sodium sulfate and solvent extracted
once using ultrasonic extraction.
A portion of the extract is removed for cleanup and/or analysis.

4.0 Definitions

Standard definitions are found in Section 3.2 of the Laboratory Quality Manual

5.0 Interferences

5.1 Method interference may be caused by contaminants in solvents, reagents,
glassware and other sample processing hardware that lead to discrete artifacts or
elevated baselines in gas chromatograms. All these materials must be routinely
demonstrated to be free from interference under the conditions of the analysis, by
analyzing reagent blanks. Matrix interference may be caused by contaminants that
are co-extracted from the sample.
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5.2 Major organic interferences may be removed during cleanup procedures

Safety

6.1 Employees must abide by the policies and procedures in the Corporate Safety
Manual, Radiation Safety Manual and this document.

6.2 This procedure may involve hazardous material, operations and equipment. This
SOP does not purport to address all of the safety problems associated with its use. It
is the responsibility of the user of the method to follow appropriate safety, waste
disposal and health practices under the assumption that all samples and reagents
are potentially hazardous. Safety glasses, gloves, lab coats and closed-toe,
nonabsorbent shoes are a minimum.

6.3 Specific Safety Concerns or Requirements

6.3.1 All parameters of this extraction where solvent is being used must be
performed in an operational fume hood or within an extraction apparatus that
is ventilated by the fume hood system.

6.3.2 Any excess unextracted sample (including dry weights) waste will be disposed
of in “BE” waste. Solid waste generated in the extraction process will be
disposed of in “BC” waste. All solvent and extract waste is disposed of in “C”
waste.

6.3.3 Safety glasses, gloves, and lab coats must be worn at all times. Nitrile gloves
should be used when performing this extraction. Latex and vinyl gloves
provide no significant protection against the organic solvents used for
extractions and should not be used.

6.3.4 All solvents, reagents, and standards must be handled inside a fume hood
and with proper personal safety equipment due to their hazardous properties.
All samples must be opened inside a fume hood due to their unknown
hazardous properties.

6.3.5 Due to the high frequency produced from the sonicators, it is necessary to
utilize both hood sashes to keep the noise level to a minimum.

6.4 Primary Materials Used

6.4.1 The following is a list of the materials used in this method, which have a
serious or significant hazard rating. Note: This list does not include all
materials used in the method. The table contains a summary of the
primary hazards listed in the MSDS for each of the materials listed in
the table. A complete list of materials used in the method can be found in
the reagents and materials section. Employees must review the information
in the MSDS for each material before using it for the first time or when there
are major changes to the MSDS.
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Material Hazards Exposure Limit Signs and symptoms of exposure
Causes irritation to respiratory tract. Has
a strong narcotic effect with symptoms of
mental confusion, light-headedness,
Methylen | Carcinoge 25 ppm-TWA fatigue, nausea, vomiting and headache.
e n 125 ppm-STEL Causes irritation, redness and pain to the
Chloride | Irritant skin and eyes. Prolonged contact can
cause burns. Liquid degreases the skin.
May be absorbed through skin.
Inhalation of vapors irritates the
Acetone Flammabl 1000 ppm-TWA respiratory tract. May cause coughing,
e dizziness, dullness, and headache.
Inhalation of vapors irritates the
respiratory tract. Overexposure may
Hexane Flammabl 500 ppm-TWA cause lightheadedness, nausea,
e headache, and blurred vision. Vapors
Irritant may cause irritation to the skin and eyes.
1 - Always add acid to water to
prevent violent reactions.
2 — Exposure limit refers to the OSHA
regulatory exposure limit.

7.0 Equipment and Supplies

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11
7.12
7.13
7.14
7.15
7.16

Aluminum Dishes, Foil
Disposable, wood tongue depressor

Toploader Balance, capable of accurately measuring to 2.0g

Syringes

%4 in. dual horn Sonicators® with Sonabox® acoustic enclosures

16 oz. french squares, disposable
Ovens - 104°C and 400°C

16 oz. wide mouth jars, disposable
Turbovap concentrators and vessels
Stainless steel filter funnels
Graduated cylinders

Ear Protection

2,10 and 25 or 40 ml vials, septa and caps

Disposable pipets and pipet bulbs
18.5 cm #41 filter paper

Microtip horn Sonicators with Sonabox acoustic enclosures.

8.0 Reagents and Standards

8.1 All solvents are pesticide grade or equivalent.

8.2 Hexane delivered in cycletainers
8.3 Compressed Nitrogen
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8.4 Anhydrous granular sodium sulfate, previously baked in a 400°C oven for a minimum of 4
hours, cooled and dried in a dessicator,and rinsed with methylene chloride. Or purchased
pre-baked from Jost chemical.

8.5 Methylene Chloride delivered in cycletainers

8.6 Acetone delivered in cycletainers

8.7 Surrogate and spike solutions appropriate to the final determinative procedures as
assigned by test profile (See Table 2).

8.8 De-ionized water (DI)

9.0 Sample Collection, Preservation, Shipment and Storage

9.1 Sample container, preservation techniques and holding times may vary and are
dependent on sample matrix, method of choice, regulatory compliance, and/or specific
contract or client requests. Listed below are the holding times and the references that
include preservation requirements.

Sample | Min. Sample
Matrix | Container Size Preservation Holding Time* Reference
Soils Glass 30 grams Cool 4 + 2°C 14 Days from SW-846, third
sample edition
Soils Glass 30 grams Cool 4 +2°C 10 days from CLP
receipt

10.0 Quality Control
10.1 The following quality control samples are prepared with each batch of samples.

Quality Controls Frequency Control Limit
Method Blank (BLK) lin 20 or fewer samples | < Rpt. Limit
Laboratory Control Standard (LCS)" | 1in 20 or fewer samples | Statistical Limits *
Matrix Spike (MS)? 1in 20 or fewer samples | Statistical Limits *
Spike Duplicate (SD)? 1in 20 or fewer samples | Statistical Limits *
Surrogates every sample® Statistical Limits *

10.1.1 Laboratory Control Standard Duplicate (LCSD) is performed only when
insufficient sample is available for the MS/SD or when requested by the
client/project/contract.

10.1.2 The sample selection for MS/SD is randomly selected, unless specifically
requested by a client....predetermined by the extraction lab.

10.1.3 Analytical and QC samples (BLK, LCS,LCSD, MS/SD)

10.1.4 Statistical control limits are updated annually and are updated into LIMS.
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Sample volumes and Bottle IDs are directly recorded into Element, and therefore may not be present
on the scanned copy of the bench sheets. Also, the Color;/, Sample pH, and pH adjusted fields
pertain to water extractions only.

11.1 Low Level Extraction:

1111

11.1.2

11.1.3

1114

1115

11.1.6

11.1.7

Decant and discard any standing water on the sample. Enter into LIMS if
sample was decanted. Discard any sticks, leaves, rocks or other foreign
matter.

Tare a labeled 160z wide mouth jar and transfer 30 grams of homogenized
soil. For blank samples (LCS,LCSD, or BLK), approximately 30g of sodium
sulfate will be used in lieu of soil and shall be taken through the entire
analytical procedure

Add granular sodium sulfate to the 30g sample and blend with a wood tongue
depressor until the sample is free flowing.

Add surrogate (See Tablel) to the samples using the appropriate surrogate
as designated on the batch sheet. Write an “X” on the label after adding the
surrogate.

Add appropriate spike (See Tablel) to samples designated MS, MSD, LCS,
LCSD. (The spike code to be used appears on the preparation bench
sheets.) Circle the “X” after adding the appropriate spike.

Immediately add 100mils of appropriate solvent to the sample; the solvent for
determinative methods is as follows:

All CLP methods —
1:1 methylene chloride/acetone: Combine 500 ml of methylene chloride and
500 ml of acetone in a clean 1 liter glass amber bottle.

8081,8082 - 1:1 acetone/hexane: Combine 500 ml of acetone and 500 ml of
hexane in a clean lliter glass amber bottle.

8270 — Methylene chloride
DRO - Methylene chloride

*8270 soils for specific clients (NiSource) will be extracted with 1:1 Methylene
chloride/Acetone

Fold an 18.5cm filter paper into quarters and place it in a stainless steel filter
funnel. Place this funnel in a labeled french square bottle.
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11.1.8 Before use, clean the sonication horns with 12.5% Nitric acid rinse, DI water,
acetone, and the solvent the extraction calls for. Wipe the horns thoroughly
with paper towels after the DI water rinse.

11.1.9 Place the 160z. wide mouth jar under the sonication horn so it is submerged
% inch. ldeally, the sonicator horn is to be submerged into the solvent %z inch
and still above the soil sample by the ¥z inch. In the case of excessively wet
samples that needed a great deal of sodium sulfate, more solvent may be
added and the position of the sonicator jar adjusted to the ideal parameters.

11.1.10Sonicate for 3 minutes at out put setting 10, pulsed mode, 50% duty cycle,
using ¥4 inch horn.

11.1.11Collect the extract in a labeled french square jar by first decanting the extract
through the filter funnel containing the 18.5 cm filter paper folded inside.
Rinse the filter paper with the appropriate extraction solvent after the first
sonication round is decanted. When using solvents with acetone, add a little
sodium sulfate to the filter paper to reduce the amount of water in the extract.

11.1.12 Repeat steps 13.1.9-13.1.11 twice more.

11.1.13 After the third sonication, rinse the contents of the sonication jar into the
funnel.

11.1.14After sample has drained, rinse down the funnel with 20-30mLs of the
extraction solvent being used. Allow the sample to drain completely inside a
fume hood.

11.1.15Clean the sonicator horn between samples as describe in section 13.1.8.
Concentration Procedure

11.2.1 Pour the extract into a labeled turbovap vessel that has been pre-rinsed with
MeCl,, rinse the french square with the appropriate solvent and add this to
the turbovap vessel.

11.2.2 Place the vessel in the turbovap and turn on the nitrogen to concentrate the
extract to approximately 1ml. During concentration, the turbovap vessel
should be periodically rinsed with the extraction solvent. The temperature
of the turbovap water bath must be maintained between 30°C and 40°C.

11.2.3 For 8270 and DROs, concentrate to a final volume of 1ml using the calibrated
1.0ml mark on the turbovap vessel. Transfer entire volume to a 2ml vial using
a disposable 9-inch pipette and mark the meniscus. 8270 samples can be
relinquished to GC/MS for analysis and DRO samples can be relinquished to
GC for analysis.

11.2.4 For 8081/8082 concentrate the extract to 1.0ml using the calibrated 1.0ml

mark on the turbovap vessel. Adjust the final volume to 10.0ml by adding
9.0ml of Hexane to the turbovap vessel with a repipettor. If cleanup of
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samples is required, refer to specific cleanup SOP. If no cleanup is required,
transfer 1 ml using a disposable pipette to a 2ml vial. Mark the meniscus on
the vial and relinquish to GC for analysis. Transfer remaining extract volume
to an appropriately labeled 40ml vial and store for no less than 30 days. All
8082 extracts go through sulfuric acid cleanup. See Sulfuric Acid Cleanup
SOP for details.

For all CLP method soils, GPC cleanup is required. Bring the volume to
1.0ml using the calibrated 1.0ml mark on the turbovap vessel then adjust the
final volume to 10.0ml by adding 9.0ml of Methylene chloride to the turbovap
vessel with a repipetter. Transfer to a 40mL vial. Cap and set aside in a 4°C +
2° C incubator for later clean up by GPC. See GPC SOP for GPC procedure.

MEDIUM LEVEL EXTRACTION:

11.31

11.3.2

11.3.3

11.34

11.3.5

11.3.6

11.3.7

No dry weight is required for caulk samples, and samples containing
asbestos. The dry weight will be recorded as 100% dry in LIMS.

The sample volume used for caulk samples is 0.1-0.2 grams. This reduced
volume aids in minimizing contamination commonly seen from caulk samples.

Decant and discard any standing water on the sample. Enter into LIMS if
sample was decanted. Discard any sticks, leaves, rocks or other foreign
matter.

Transfer 2 grams of the homogenized sample into a tared 25 mL extraction
vial. For blank samples (LCS, LCSD, or BLK), approximately 2 g of sodium
sulfate will be used in lieu of soil and shall be taken through the entire
analytical procedure.

Add granular sodium sulfate to the 2g sample and blend with a disposable
tongue depressor until the sample is free flowing.

Add surrogate to the samples using the appropriate surrogate (See Table 1)
as designated on the batch sheet. Write an “X” on the label after adding the
surrogate.

Add appropriate spike (See Table 1) to samples designated MS, MSD, LCS,
LCSD. (The spike code to be used appears on the preparation bench
sheets.) Circle the “X” after adding the appropriate spike.

Add 10.0 mLs of hexane to the sample.

Before use, clean the sonication horns with 12.5% Nitric acid rinse, DI water,

acetone, and hexane. Wipe the horns thoroughly with paper towels after the
DI water rinse.
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11.3.8 Sonicate each sample once for 45 seconds on pulse mode and setting of 5

11.3.9

using a microtip sonicating horn.

Decant the sample into a 40mL vial that is pre labeled with the appropriate
vial number. Aliquot 1.0ml using a disposable pipette in a 2mL vial, mark
the meniscus and relinquish to GC for analysis. The remaining extract is to
be saved for no less than 30 days.

8082 extraction requires acid cleanup. Add 10 mLs of concentrated H,SOy,,
cap and shake for 1 minute. Allow the solvent layer (top layer) to separate
from the acid layer (bottom layer) for at least 10 minutes. Aliquot 1.0ml
from the top layer using a disposable pipette in a 2mL vial, mark the
meniscus, and relinquish to GC for analysis. The remaining extract is to be
saved for no less than 30 days.

11.3.10Clean the sonicator horn between samples as describe in section 13.3.7.

11.4 Wipe Extraction

1141

11.4.2

11.4.3

1144

1145

11.4.6

11.4.7

11.4.8

11.4.9

Place entire sample into a labeled 8oz. wide-mouth jar.
Add anhydrous granular sodium sulfate.
Add 1ml of specific wipe surrogate.

Add appropriate spike to samples designated MS, MSD, LCS, LCSD. Add 4
times the normal amount of spike, unless using a spike made up at 4 times
the normal concentration.

For blank samples (LCS, LCSD, and BLK), approximately 30g of sodium
sulfate will be used in lieu of soil and shall be taken through the entire
analytical procedure.

Add hexane so that the total final volume is 40 mis taking into account the
volume of spike and surrogate added. For example, if you add 1 ml of
surrogate and 1 ml of spike, the amount of hexane added is 38 mis.

Clean the sonicator horns before beginning extraction, and between samples
with 12.5% Nitric Acid rinse, DI water, acetone, hexane. Wipe the horns
thoroughly with paper towels after the DI water rinse.

Place the 8oz. wide mouth jar under the sonicator horn so it is submerged %2
inch. Ideally, the sonicator horn is to be submerged into the solvent %2 inch
and still above the soil sample by the % inch.

Sonicate for 1.5 minutes at out put setting 8 or 9, pulsed mode, 50% duty
cycle, using % inch horn.

11.4.10Transfer approximately 10 mis of solvent to an appropriately labeled 40 mi

vial. If 8082 analysis is required perform acid cleanup. Transfer 1.0 ml using
a disposable pipette to 2ml vial, mark the meniscus, and relinquish to the
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appropriate analytical lab. The remaining extract is to be saved for no less
than 30 days. Record the final volume as 40.0mls on the batch paperwork.

11.5 Calibration

11.5.1 Analytical Balances are checked on a daily basis, and calibrated by a NIST
certified company.

11.5.2 Sonicator horns are checked on a daily basis and tuned at least every 6
months.

12.0 Calculations / Data Reduction N/A

13.0 Method Performance

13.1 Acceptable performance is monitored through the use of Method Detection Limit
Studies, as well as, recoveries of surrogate and spike compounds.

13.2 Method Detection Limit Study (MDL)

13.2.1 The method detection limit (MDL) is the lowest concentration that can be
detected for a given analytical method and sample matrix with 99%
confidence that the analyte is present. The MDL is determined according to
the laboratory’s MDL procedure in the QA Manual. MDLs reflect a calculated
(statistical) value determined under ideal laboratory conditions in a clean
matrix, and may not be achievable in all environmental matrices. The
laboratory maintains MDL studies for analyses performed; these are verified
at least annually unless method requirements require a greater frequency.

13.3 Demonstration of Capabilities

Refer to Buffalo Quality Laboratory Manual

13.4 Training Requirements

Refer to Buffalo Quality Laboratory Manual.

14.0 Pollution Control

14.1 Itis TestAmerica’'s policy to evaluate each method and look for opportunities to
minimize waste generated (i.e., examine recycling options, ordering chemicals
based on quantity needed, preparation of reagents based on anticipated usage and
reagent stability).
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15.0 Waste Management

15.1 The following waste streams are produced when this method is carries out.

15.1.1 Waste hexane. Extra volume is stored for a period of no less than 30 days.
After 30 days the waste is disposed of according to all state and federal
regulations.

15.1.2 Waste Methylene Chloride, Acetone, and/or Hexane. Spent solvents are
stored in satellite “C” waste containers. When full satellite containers will
be transferred to a grounded 55-gallon drum. These are located in the
secured waste area and are disposed of according to all state and federal
regulations.

15.1.3 Waste solid material from the extraction process. Solid Wastes are
separated into 5-gallon satellite containers. Lab generated solid wastes
(extracted solid waste) are marked as “BC waste” and extra solid sample
volumes (dry weights and other unextracted solid waste) are marked as
“BE waste”. When full the satellite containers will be transferred into a 55-
gallon drum and disposed of according to all state and federal regulations.

15.1.4 Used sodium sulfate, glass wool, or filter paper contaminated with
methylene chloride/acetone or acetone/hexane from the extract drying
step. Lab generated solid wastes (extracted solid waste) are marked as
“BC waste”. When full the satellite containers will be transferred into a 55-
gallon drum and disposed of according to all state and federal regulations.

15.1.5 Assorted flammable solvent waste from various glassware rinses. Spent
solvents are stored in satellite “C” waste containers. When full satellite
containers will be transferred to a grounded 55-gallon drum. These are
located in the secured waste area and are disposed of according to all
state and federal regulations.

15.1.6 Miscellaneous disposable glassware contaminated with solvents and
sample residue. All disposable glassware contaminated with solvent is air
dried inside an operational fume hood then disposed in the recycling
receptacle.

15.1.7 All waste will be disposed of in accordance with Federal, State, and
Local regulations. Where reasonably feasible, technological
changes have been implemented to minimize the potential for
pollution of the environment. Employees will abide by this method
and the policies in section 13 of the Corporate Safety Manual for
“Waste Management and Pollution Prevention.”

16.0 References / Cross-References

16.1 USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods;
SW-846, Third Edition; Revision 2, December 1996; Method 3550B.
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16.2 USEPA Contract Laboratory Program, Statement of Work for Organics Analysis,

Multi-Media, Multi-Concentration, OLMO4.3.

17.0 Method Modifications:

ltem Method xx Modification
1 3550B 7.2 Dry weights for samples are keptin a 104 C for 3 hours..
Samples are allowed to gravity drain through filter paper to
2 3550B 7.3.4 | minimize analyte recovery loss.
Sample volume used for medium level Caulk extraction is
3 3550B 7.4.1 | reduced from 2 grams to 0.1-0.2 grams to minimize

contamination commonly seen from this matrix.

18.0 Attachments
18.1 Table 1: Spike and Surrogate Recipe

18.2 Table 2: Spike and Surrogate Reference Sheet

18.3 Table 3: Organic Prep Worksheet

19.0Revision History

e Revision 0, dated 24, January 2008

o
(o}

(0]

Integration for TestAmerica and STL operations.

Updated section 13.1.8 to include recipe for making 1:1 1.1 methylene
chloride/acetone and 1:1 acetone:hexane

Updated Table 1,2, and 3

e Revision 1, dated 12, March 2010

o
(o}

O O0OO0OO0OO0OO0OO0OO0OO0Oo

Updated nomenclature of QC samples

Included process for Sulfuric acid cleanup for all 8082 extractions for Section
11.2.4 (removed interim form)

Removed dry-weight references in Section 11.0.

Removed sections 11.2.6, 11.2.7 concerning GPC cleanup

Updated vial sizes

Updated Table 1

Updated spike/surrogate amount for wipe procedure in Section 11.0.

Added Nitric Rinse for cleaning horns between extractions in Section 11.0.
Updated power mode and duration settings for sonicators

Changed sample volume used for Caulk samples from 2 grams to 0.1-0.2 grams.
Updated Method Modifications table to include reduced volume for Caulk samples.
Included comment in section 11.0 clarifying bench sheets used for soil extractions.
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Table 1 Spike and Surrogate Recipes
. : : Amount | Final ; ; Final
Spike Spike Compound Name Mix Added Volu | Solvent Directions for Conc.
Name Code Location Verification
(uL) me (ng/uL)
20,000
B/N surrogate mix incubator uL 1000 S.E.—»MeCI2 F.V.=1 100
8270 AOL 15000 | mL | MeOH mL
surrogate ACID surrogate mix | incubator uL 150
10,000
8270 GPC ' _
surTogate A26 | BIN surrogate mix | incubator uL 1000 | \ieon | SE—MeCi2FV.=1 | 5o
(OLMO4.3 mL mL
GPC) ACID surrogate mix | incubator | 5,000 uL 50
8015B 500 | ACETON | S.E.—MeCI2 F.V.=1
surr. A27 O-Terphenyl Std incubator | 1,000 uL mL E mL 20
B/N surrogate mix
HC drawer | 1,000uL | 100 S.E.—»MeCI2 F.V.=1 50
CLLE ACID surrogate mix mL mL
surrogate A28 HC drawer 750 uL MeOH 75
2,4-
8151 Diclorophenol/acetic 1000 DERIVATIZE
surr. A33 acid incubator | 2,500 uL mL MeOH F.V.=1mL 5
8081/8082 _ 1000 MeOH Bring over as is (1
surr A35 Pest Surr. Solution drawer | 1,000 uL mL mL) 0.2
8151 Chlorinated 100 MeOH DERIVATIZE
spike A47 Herb.mix drawer | 2,000 uL mL F.V.=1mL 2
Pest/PCB
?gmgoafg S.E.—HEX. F.V.=10 0.5-
GPC) A49 Pest Matrix Spike incubator | 1,000 uL | 50 mL MeOH mL 1.0
B/N Matrix Spike 10,000
8270 mix incubator uL 500 S.E.—»MeCI2 F.V.=1 100
short list ASS ACID Matrix Spike mL MeOH mL
spike mix incubator | 5,000 uL 100
_ ABG 76 Big Mix freezer | 5,000uL | 100 MeOH S.E.—»MeCI2 F.V.=1 50
625 spike XQ-3649 freezer | 5,000uL | ML mL 50
B/N matrix spike
mix incubator | 5,000 uL | 500 S.E.—»MeCI2 F.V.=1 50
A57 ’ MeOH
CLLE > ACID matrix spike mL eo mL
spike mix incubator | 3,750 uL 75
e S.E.>MeCI2 F.V.=1
spike AG60 Ultra Custom mix drawer | 1,000uL | 20mL | MeOH mL 100
A61 Custom mix Use As Received 50
8270 B/N TCLP mix incubator | 1,000 uL _ 100
TCLP A62 20mL | MeOH S.E.—>M$nCIZ_I2 FV.=1
spike Acid TCLP Mix incubator | 1,000 uL 100
8015B /
310.13 100 S.E.—MeCI2 F.V.=1
spike A95 Diesel Fuel #2 drawer | 3,000 uL mL MeOH mL 1500
608Pest
Dech+ 100 | ACETON | S.E.—»HEX. F.V.=1
spike A113 Dechlorane Plus incubator | 1,000 uL mL E mL 1
8270 F.u” A193 76 Big Mix freezer | 5,000 uL 50 mL MeOH S.E.—»MeCI2 F.V.=1 100
List spike XQ-3649 freezer | 5,000 uL mL 100
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1/2MeOH
8082 500 1/2Aceto | Bring over as is (1
spike A222 AR 1016/1260 MIX drawer | 2,500 uL mL ne mL) 5
8081 Organochlorine . 200 Bring over as is (1
spike A225 Pest Mix AB #1 incubator | 500 uL mL MeOH mL) 0.5
faro 14 S.E.—»MeCI2 F.V.=1
ioxane only )
spike A234 1,4-Dioxane freezer | 1,250 uL | 25 mL MeOH mL 100
8082
wipe 250 MeOH Bring over as is (1
surrogate A278 Pest Surr. Solution drawer 1,000uL mL mL) 0.8
8082 1/2MeOH
wipe 125 1/2Aceto | Bring over as is (1
spike A279 AR 1016/1260 MIX drawer | 2,500 uL mL ne mL) 20
548.1 A288 200 S.E.—»MeCI2 F.V.=1
spike Endothall | Acenaphthene-d10 drawer | 1,000 uL mL MeCl, mL 10
8270 TEL S.E.—»MeCI2 F.V.=1
only spike A302 Tetraethyllead freezer | 5000uL | 50 mL | MeOH mL 100
EPA 8270/APP IX freezer 1,000 uL 100
8270 APP IX Supp.
#1 incubator | 500 uL 100
8270 APP IX Supp
8270 #2 incubator | 500 uL 100
X S.E.—»MeCI2 F.V.=1
Millseat A309 | Aramite incubator | 500uL | 10mL | MeOH mL 100
Spike 8270 Benzidines
Mix freezer 500 uL 100
1,4-Phylenediamine | freezer
(0.1509g into 1L 1,000 uL
DiH,0) 1500
500 S.E.—»MeCI2 F.V.=1
RS O-Terphenyl Std incubator 2LV mL AEREE mL 100
A315 Use straight Diesel Fuel #2
608 PCB 500 S.E.—HEX. F.V.=10
surr. AEE Pest. Surrogate Std. MOk mL el mL
608 PCB 1000 S.E.—-HEX. F.V.=2
spike A319 Aroclor 1016/1260 drawer | 1,000 uL mL MeOH mL 1
GPC PCB Y 500
Check Sol. Aroclor 1016/1260 drawer 1,000 uL mL MeCl, NONE 2
Gpc | GPC GPC Calibration 0.02-
calibration | Cal. Sol. | Mix incubator | 5,000 uL | 50 mL MeCl, NONE 2.5
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AO01

Nitrobenzene-d5
2-Fluorobiphenyl
p-terphenyl
Phenol-d5

2-Fluorophenol
2,4,6-Tribromophenol

A95

Diesel Fuel #2

A93

Tetrachloro-m-xylene

Decachlorobiphenyl

A27

o-Terphenyl

A33

Dichlorophenyl Acetic
Acid

A35

Tetrachloro-m-xylene

Decachlorobiphenyl

A47

2,4-D
Dalapon
Dinoseb

Pentachlorophenol

Picloram
2,4,5-TP (Silvex)

2,4,5-T
2,4-DB

Dicamba
Dichloroprop

A49

gamma-BHC (Lindane)
Heptachlor

Aldrin

Dieldrin

Endrin
4,4'-DDT

A55

Phenol
2-Chlorophenol

1,4-Dichlorobenzene
N-Nitroso-Di-n-
Propylamine
1,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
Acenapththene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol

Pyrene

A193

Acenaphthene

Aniline
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Benzoic Acid

Benzyl alcohol
Bis(2-chloroethoxy)
methane
Bis(2-chloroethyl) ether
2,2'-Oxybis(1-
Chloropropane)
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl
ether

Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl
ether

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4;-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate
4,6-Dinitro-2-
methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene

2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadie
ne

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

Isophorone
2-Methylnaphthalene

2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline

Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodiphenylamine
N-Nitroso-Di-n-
prpoylamine

Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

A222

Aroclor 1016
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Phenol
2-Chlorophenol
1,4-Dichlorobenzene
N-Nitroso-Di-n-
propylamine
1,2,4-Trichlorobenze
4-Chloro-3-methylphenol
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol

Pyrene

Aroclor 1260
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A225

Gamma-BHC-(Lindane)
alpha-BHC

Heptachlor
Aldrin
Beta-BHC
Dieldrin
Endrin
4.4:-DDD
4,4'-DDT

4,4,-DDE

Endosulfan |
Endosulfan Il

Endrin Aldehyde
Endosulfan Sulfate
Heptachlor epoxide
Methoxychlor
Endrin Ketone
alpha-Chlordane
gamma-Chlordane
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Organic Prep Worksheet
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Scope and Application

Analytes, Matrix(s), and Reporting Limits

The analytical method is utilized for the analysis of water, air sampling media, sediment
and soil from hazardous waste sites for the organic compounds listed in Table 1. Table 1
includes CAS numbers and estimated quantitation limits for each analyte. Typical sample
size should be 30 grams for soils and 1 liter for waters. The method begins with the
extraction of the sample aliquot either by sonication (soils) or separatory funnel extraction
(waters), into 1:1 methylene chloride/ acetone mixture. The extraction volume is then
concentrated to 1.0ml final volume for waters and soils. The extracts are prepared for
analysis with the addition of internal standard to each vial. One microliter of each extract
is then directly injected into a gas chromatograph and the compounds are separated by
mass using a capillary column and analyzed using a mass spectrometer. A summary of
the analysis procedure is provided in Attachment A.

On occasion clients may request modifications to this SOP. These modifications are
handled following the procedures outlined in Section xx in the Quality Assurance Manual.

Summary of Method
See Scope and Application

Definitions
Additional definitions scan be found in the TAL Buffalo Laboratory Quality Manual (LQM)

Interferences

Some of the possible interferences that arise during GCMS Semivolatile analysis
include,but are not limited to:

Glassware contamination

Matrix interference

Aldol condensation

System air leaks

Injection port/liner contamination

Warped filament, and/or dirty source and rods

APIX analytes Methapyrilene and Phentermine split at all concentrations
and require manual integration in calibration standard.

Nogo,rwbdpE

Raw GC/MS data from all blanks, samples, and spikes must be evaluated for interferences.
Determine if the source of interference is in the preparation and/or cleanup of the samples
and take corrective action to eliminate the problem.

4.1 See section 1.4 and 3.0 of method 8270c for other interferences, with the exception that
there is no carryover in direct injection GCMS.
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Safety

Employees must abide by the policies and procedures in the Corporate Environmental
Health and Safety Manual (CW-E-M-001), Radiation Safety Manual and this document.
This procedure may involve hazardous material, operations and equipment. This SOP
does not purport to address all of the safety problems associated with its use. It is the
responsibility of the user of the method to follow appropriate safety, waste disposal and
health practices under the assumption that all samples and reagents are potentially
hazardous. Safety glasses, gloves, lab coats and closed-toe, nonabsorbent shoes are a
minimum.

Specific Safety Concerns or Requirements

Chemicals that have been classified as carcinogens or potential carcinogens, under OSHA
include:  Benzo(a)anthracene, benzidine, 3,3-dichlorobenzidine, benzo(a)pyrene,
dibenzo(a,h)anthracene, and n-nitrosodimethylamine. Primary standards should be
purchased in solution. If neat materials must be obtained, they shall be handled in a hood.

Exposure to chemicals must be maintained as low as reasonably achievable; therefore,
unless they are known to be non-hazardous, all samples should be opened, transferred, and
prepared in a fume hood, or under other means of mechanical ventilation. Solvent and
waste containers should be kept closed unless transfers are being made.

Analysts are expected to use caution and common sense while working in a laboratory
environment. Each employee is required to read the companies' Corporate Safety Manual.
All of the samples to be analyzed have the potential to contain hazardous substances. Most
standards also contain hazardous chemicals and many do contain known carcinogens.
Employees must use protective equipment when handling standards, samples and extracts
including gloves, lab coats and safety glasses. It is the analyst's responsibility to read and
familiarize themselves with the MSDS of each chemical and/or reagent involved in this
method.

Samples, standards and/or extracts should never be opened or transferred outside of
a fume hood.

Waste disposal is all C waste with the exception of some acids used in the cleaning
of equipment which is disposed of in AN waste.

Spills should be cleaned up promptly and waste should be disposed of as per the
Chemical Hygiene Plan.

There is also the danger of burns while doing repair or maintenance on a gas
chromatograph. One must use caution while working on or near the injection port or
transfer line.

Primary Materials Used
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The following is a list of the materials used in this method, which have a serious or significant
hazard rating. Note: This list does not include all materials used in the method. The table
contains a summary of the primary hazards listed in the MSDS for each of the materials
listed in the table. A complete list of materials used in the method can be found in the reagents
and materials section. Employees must review the information in the MSDS for each material

before using it for the first time or when there are major changes to the MSDS.

Material Hazards Exposure Signs and symptoms of exposure
@ Limit (2)
Methanol | Flammable | 200 ppm- A slight irritant to the mucous membranes. Toxic
Poison TWA effects exerted upon nervous system, particularly the
Irritant optic nerve. Symptoms of overexposure may include
headache, drowsiness and dizziness. Methyl alcohol
is a defatting agent and may cause skin to become dry
and cracked. Skin absorption can occur; symptoms
may parallel inhalation exposure. Irritant to the eyes.
Methylene | Carcinogen | 25 ppm- Causes irritation to respiratory tract. Has a strong
Chloride Irritant TWA narcotic effect with symptoms of mental confusion,
125 ppm- light-headedness, fatigue, nausea, vomiting and
STEL headache. Causes irritation, redness and pain to the
skin and eyes. Prolonged contact can cause burns.
Liquid degreases the skin. May be absorbed through
skin.
Sodium Corrosive 2 Mg/M3- Severe irritant. Effects from inhalation of dust or mist
Hy Ceiling vary from mild irritation to serious damage of the
dro upper respiratory tract, depending on severity of
xid exposure. Symptoms may include sneezing, sore
e throat or runny nose. Contact with skin can cause
irritation or severe burns and scarring with greater
exposures. Causes irritation of eyes, and with greater
exposures it can cause burns that may result in
permanent impairment of vision, even blindness.
Sulfuric Corrosive 1 Mg/M3- Inhalation produces damaging effects on the mucous
Aci | Oxidizer TWA membranes and upper respiratory tract. Symptoms
d | Dehydrator may include irritation of the nose and throat, and
Poison labored breathing. Symptoms of redness, pain, and
Carcinogen severe burn can occur. Contact can cause blurred
vision, redness, pain and severe tissue burns. Can
cause blindness.
1 — Always add acid to water to prevent violent reactions.
2 — Exposure limit refers to the OSHA regulatory exposure limit.

6.0 Equipment and Supplies

6.1 Calibrated micro syringes 10, 25, 50, 100, 500, 1,000 microliter.
6.2 2ml amber vials and caps.

6.3 Disposable pipets and pipet bulbs.
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6.4 Volumetric flasks.

6.5 Instrumentation
Gas Chromatograph/Mass Spectrometer (GC/MS) System

6.5.1 Gas Chromatograph -
- Hewlett Packard 6890
- Carrier gas Helium UPC grade or equivalent

6.5.2 Gas Chromatography Column
- Analysis: RESTEK Rxi-5Sil MS w/Integra-Guard (cat.#13623-127) or equivalent

6.5.3 Mass Spectrometer
- HP5973 and HP5973 inert
- Tuning compound PFTBA
- Scan Range 35-500 AMU/second

6.5.4 Data System

- HP Chemstation
- Teknivent and HP enviroquant software

7.0 Reagents and Standards

7.1 Methylene Chloride — high purity
7.2 Standards:

7.2.1 Stock Standards
CLP Semivolatile Calibration Mix 1000ug/ml
Calibration Mix #2 2000pg/ml
Benzidines Mix 2000 pg/ml
N-Nitrosodiphenylamines 5000 pg/ml
OLM Mix 2000 pg/mi
Benzoic Acid 2000 pg/mi
BN/AP Surrogate Mix 4000 pg/ml
DFTPP mix 50pg/ml or equivalent
Internal Standard Mix 2.0 mg/mli

All Certificates of Analysis received from the manufacturer are maintained in a laboratory lims
system. Stock standards are prepared every twelve months or sooner, if necessary.

7.2.2 Initial and Continuing Calibration Solutions
8270 Stock Solution
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Stock Conc. Initial Final Final Conc.

Standard Solvent Wt/Vol. Vol. Final Conc. In Samples
CLP Semivo Calibration Mix | \ecp, | 1000 ngiul | 400u | 2000ul 200 ng/ul 200 ug/L
Calibration Mix # 4 MECL, | 2000ng/ul | 200u | 2000ul 200 ng/ul 200 ug/L
_ BenzidinesMix e, | 2000 ng/ul | 200p1 | 20000l 200 ng/ul 200 ug/L
N-Nitrosodiphenylamine Mix | pec, | 5000 ng/ul goul | 2000ul 200 ng/ul 200 ug/L
BN/AP Mix MECL, | 4000ng/ul | 1004 | 2000ul 200 ng/ul 200 ug/L
o ?1'2'\’: MAXid MECL, | 2000ng/ul | 200p | 2000ul 200 ng/ul 200 ug/L
enzoic Ac MECL, | 2000ng/ul | 4o0u | 2000ul 200 ngul 400 ug/L

7.2.3 Working Standards

7.2.3.1

Surrogate Standard Spiking Solution is prepared that contains nitrobenzene-d5, terphenyl1-
d14, 2-fluorobiphenyl, and 1,2-dichlorobenzene-d4 at a concentration of 100ug/ml; phenol-d5, 2,4,6-
tribromophenol, 2-fluorophenol and 2-chlorophenol-d4 at a concentration of 150pg/ml. Surrogate
standards are added to all samples and calibration solutions. Additional surrogates may be added at
the laboratory's discretion.

Standard

Solvent

Stock Conc.

Initial Final Vol.

Wt/Vol.

Final Conc.
In Samples

Phenol-d5
2,4,6-

1,2-

Semivolatile Acid Surrogate

Tribromophenol
2-Fluorophenol
2-Chlorophenol-d4

Semivolatile B/N Surrogate
Nitrobenzene-d5
Terphenyl-d14
2-Fluorobiphenyl

Dichlorobenzene-d4

MEOH

MEOH

10,000ng/ul

5000ng/ul

1,500ul | 100,000ul

100,000ul
2,000ul

150ug/L

100ug/L

7.2.3.2.

Matrix Spiking Solution (11 compound)
The 11 compound matrix spiking solution consists of the following:

Bases/Neutrals
1,2,4-Trichlorobenzene
Acenaphthene
2,4-Dinitrotoluene
Pyrene

Acids

Pentachlorophenol
Phenol

2-Chlorophenol
4-Chloro-3-methylphenol
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4-Nitrophenol

a. Using the Intermediate Acid and BN Standards, the Matrix Spike solution is prepared that
contains each of the base-neutral compounds above at 100ug/ml in methanol and the
acid compounds at 100ug/ml in methanol.

Initial Final Final Final

Standard Solve Stock Wt/Vol | Vol. Conc.in | Conc. In

nt Conc. Solution | Aqueous

Samples

Acid Matrix Spike MeOH | 10000ng/ | 5000ul | 500mi 100 100 pg/L

Intermediate MeOH ul S s ug/ml 100 ug/L
BN Matrix Spike Intermediate 5000ng/ul | 10000 | 500ml 100
uls s ug/mi

7.2.3.3

Matrix Spiking Solution (all compound)

The all compound matrix spiking solution contains each of the following SVOA target

analytes at 100pg/ml in methanol.

spike mixture if required for a specific project.

Additional compounds may be included in the

Ancenaphthene Dibenzo(a,h)anthracene Indeno(1,2,3-cd)pyrene
Acenaphthylene Dibenzofuran Isophorone
Anthracene di-n-butyl phthalate 2-Methylnaphthalene
Benzo(a)anthracene 1,2-Dichlorobenzene 2-Methylphenol
Benzo(b)fluoranthene 1,3-Dichlorobenzene 4-Methylphenol
Benzo(k)fluoranthene 1,4-Dichlorobenzene Naphthalene
Benzo(ghi)perylene 3,3'Dichlorobenzidine 2-Nitroaniline
Benzo(a)pyrene 2,4-Dichlorophenol 3- Nitroaniline

Benzoic acid Diethyl phthalate 4- Nitroaniline

Benzyl alcohol

2,4-Dimethylphenol

Nitrobenzene

Bis(2-chloroethoxy)methane

Dimethyl phthalate

2-Nitrophenol

Bis(2-chloroethyl)ether

4,6-Dinitro-2-methylphenol

4-Nitrophenol

2,2'-0xybix(1-Chloropropane)

2,4-Dinitrophenol

N-nitrosodiphenylamine

Bis(2-ethylhexyl)phthalate

2,4-Dinitrotoluene

N-Nitroso-Di-n-propylamine

4-Bromophenyl phenyl ether

2,6-Dinitrotoluene

Pentachlorophenol

Butyl benzyl phthalate Di-n-octyl phthalate Phenanthrene
2-Chloroaniline Fluoranthene Phenol
4-Chloro-3-methylphenol Fluorene Pyrene

2-Chloronaphthalene

Hexachlorobenzene

1,2,4-Trichlorobenzene

2-Chlorophenol

Hexachlorobutadiene

2,4,5-Trichlorophenol

4-Chlorophenyl phenyl ether

Hexachlorocyclopentadiene

2,4,6-Trichlorophenol

Chrysene

Hexachloroethane

Tetra Ethyl Lead
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1,4 Dioxane

8.0 Sample Collection, Preservation, Shipment and Storage

Sample container, preservation techniques and holding times may vary and are dependent on
sample matrix, method of choice, regulatory compliance, and/or specific contract or client requests.
Listed below are the holding times and the references that include preservation requirements.

Sample | Min. Sample
Matrix | Container Size Preservation Holding Time* Reference
Waters HDPE 50 mLs HNO;3, pH < 2; 180 Days 40 CFR Part 136.3
Cool 4 + 2°C
Soils Glass 3 grams Cool 4 + 2°C 180 Days N/A

!Inclusive of digestion and analysis.
8.1 Water samples may be collected in 1L (or more) amber glass containers with Teflonlined,
screw-caps.

8.2 Soil/Sediment Samples may be collected in glass containers fitted with Teflon-lined screw-
caps or closed end tubes.

8.3 All samples are stored at 4 C (+/-2C) from the time of collection until extraction

8.4 Aqueous samples must be extracted within 7 days of collection and analyzed within 40
days of extraction.

8.5 Soil samples must be extracted within 14 days of collection and analyzed within 40 days
of extraction.

9.0 Quality Control

9.1 Sample QC - The following quality control samples are prepared with each batch of samples.

Quality Controls Frequency Control Limit
Method Blank (MB) 1in 20 or fewer samples < Rpt. Limit
Laboratory Control Sample (LCS)" 1in 20 or fewer samples Statistical Limits *
Matrix Spike (MS)* 1 in 20 or fewer samples Statistical Limits *
MS Duplicate (MSD)” 1 in 20 or fewer samples Statistical Limits *
Surrogates every sample” Statistical Limits *

! LCS Duplicate (LCD) is performed only when insufficient sample is available for the MS/MSD or when
requested by the client/project/contract.

2 The sample selection for MS/MSD are randomly selected, unless specifically requested by a
client....predetermined by the extraction lab.

® Analytical and QC samples (MB, LCS, MS/MSD)

* Statistical control limits are updated annually and are updated into LIMS.

Method Blanks - A method blank is a volume of a clean reference matrix (reagent water for
water samples, or purified sodium sulfate/clean sand for soil/sediment samples) that is
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carried through the entire analytical procedure. The volume or weight of the reference matrix
must be approximately equal to the volume or weight of samples associated with the blank.
The purpose of a method blank is to determine the levels of contamination associated with
the processing and analysis of samples.

9.1.1 For semivolatile analysis, a method blank for water samples consists of 1 L volume
of reagent water spiked with 1.0mL of the surrogate spiking solution. For medium
or low level soil/sediment samples, a method blank consists of 1g or 30g of sodium
sulfate/clean sand spiked with 1.0mL of the surrogate spiking solution,
respectively. Extract, concentrate, cleanup and analyze the blank according to
procedures for water and soil samples.

9.1.2 Acceptance Criteria — levels of target analytes in the method blank must be less than
the required reporting limit or less than one-tenth the concentration of the respective
analyte in the associated samples. For USACE all target analytes must be less than
one half of the MRL (Method Reporting Limit) and common laboratory contaminants
must be less than the MRL. The MRL is set at either the MDL or the MDL Check.

9.1.3 Corrective Actions for Method Blank Analyses - If the acceptance criteria for method
blank analysis are not met, the analytical system may be assumed to be out of
control. The following corrective actions may be taken:

- If contamination is the problem, then the source of the contamination must be investigated
and appropriate corrective measures must be taken and documented before further sample
analysis proceeds. It is the laboratory’s responsibility to ensure that method interferences
caused by contaminants in solvent, reagents, glassware, and sample storage and processing
hardware that lead to discrete artifacts and/or elevated baselines in the GC/MS be eliminated.
Samples associated with the contaminated blank must be re-extracted and re-analyzed.

- If surrogate recoveries in the method blank do not meet the acceptance criteria, first
reanalyze the method blank. If the surrogate recoveries do not meet the acceptance criteria
after reanalysis, re-extract and re-analyze the blank and all associated samples OR the
samples may be reported as estimated, and noted in the case narrative.

- If the method blank does not meet internal standard response requirements, check
calculations, the internal standard spiking solutions, and the instrument operation. If the
calculations were incorrect, correct the calculations and verify that the internal standard
responses meet their acceptance criteria. If the internal standard compound spiking solution
was improperly prepared, concentrated, or degraded, re-prepare solutions and re-
extract/reanalyze samples. If the instrument malfunctioned, correct the instrument problem
and reanalyze the method blank. If the instrument malfunction affected the calibration,
recalibrate the instrument before reanalyzing the blank

9.2 Matrix Spike Blank/Matrix Spike/Matrix Spike Duplicate(MSB/MS/MSD)

Company Confidential & Proprietary



SOP No. BF-MB-003, Rev. 2
Effective Date: 02/01/2010
Page No.: 10 of 41

9.2.1 A matrix spike blank, matrix spike and matrix spike duplicate are analyzed to
evaluate the analytical system and the effects of sample matrix on the methods used for
semivolatile analysis.

9.2.2 The matrix spike blank, matrix spike, and matrix spike duplicate are spiked with the
compounds of interest (at concentrations noted in the standard preparation section).

9.2.3 A matrix spike blank, matrix spike and matrix spike duplicate are extracted and
analyzed for every batch of 20 samples of a similar matrix. Matrix spike and matrix spike
duplicates are not performed for field QC samples such as rinsates, or field/trip blanks

9.2.4 If insufficient sample amount is received to perform matrix spike and matrix spike
duplicate analysis, duplicate matrix spike blanks may be processed.

9.2.5 Dilutions

Dilutions of MS/MSD samples are performed only if the unspiked sample requires a
dilution in order to maintain any target compound concentrations in the upper half of the
calibration. MS/MSD samples will not be diluted to get spiked or non-spiked compounds
below the highest calibration standard.

9.2.6 Calculations for MS/MSD

The concentrations of spiked compounds are determined using equations described for
sample analysis. After determining the compound concentrations, the percent recovery is
calculated using Equation 1.

Equation 1

Matrix Spike Recovery = % x100

Where,

SSR= Spike Sample Result
SR = Sample Result

SA = Spike Added
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The relative percent difference between the matrix spike and matrix spike
duplicate is calculated using Equation 2.

Equation 2

[MSR - MSDR]
1/2(MSR + MSDR)

RPD = x 100

Where,

RPD = Relative Percent Difference

MSR = Matrix Spike Recovery

MSDR = Matrix Spike Duplicate Recovery

The vertical bars in the formula above indicate the absolute value of the difference, hence
RPD is always expressed as a positive value

9.2.7 Technical Acceptance Criteria for MS/MSD

The acceptance criteria for sample analysis (retention time, surrogate and IS recovery) must
be met for matrix spike and matrix spike duplicate analysis also.

The matrix spike recovery limits are based on historical data and are updated annually.

The matrix spike recovery limits are advisory. If the recovery limits are not met, no further
corrective action will be necessary. However, frequent occurrences of this nature should be
investigated.

Re-extraction and re-analysis of the matrix spike and matrix spike duplicate may be
necessary if, in the technical judgment of the analyst and/or supervisors, an error was made
during the extraction procedure

9.2.8 Technical Acceptance Criteria for MSB:
The acceptance criteria for sample analysis (retention time, surrogate and IS recovery) must
be met for the matrix spike blank analysis also.

The matrix spike blank recovery limits are based on historical data and are updated
annually.

If the Matrix Spike Blank was found to be unacceptable all samples in the associated batch must
be re-extracted and re-analyzed. If the sample was not within extraction hold time, a job
exception must be filed and both analysis must be included with the report.

9.2.9 Surrogate Recoveries

The surrogate compound concentrations are determined using calculations found in
Section 9.1.1. The recoveries are then determined using Equation 3
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Equation 3

Concentration (v amount) found
Concentration (v amount) spiked

% Recovery =

Recovery limits for surrogate compounds are based on historical data and are
updated annually.

9.2.10 QC Acceptance Criteria for AFCEE or USACE projects are provided in
Attachments B and C respectively.

C

Instrument Operating Conditions

- Gas Chromatograph; The following are recommended GC conditions that may vary slightly
depending on the compound list and the column film thickness.

Initial Temperature: 40-50°C

Initial Hold Time: 3 minutes (hold time may vary to ensure proper chromatographic
separation).

Temperature program 40-50°C to 70°C at 20°C/min to 195 at
16°C/min to 325 at 30°C/min

Final Temperature: 325°C

Final Hold Time: As necessary for TCL compound identification
Injector Temperature: 250°C

Source Temperature: 230°C

Transfer Line Temperature: 310°C

Injector: splitless

Front Inlet Pressure: 7.00 psi

Purge Flow: 15.0 mL/min

Purge Time: 0.50 min

Total flow: 19.2 mL/min

Injection Volume: 1pl

Carrier Gas: Helium

Carrier Flow: 36 cm/sec

- Mass Spectrometer

Electron Energy: 70 volts (hominal)
Mass Range: 35 to 500 amu
Scan Time: Not to exceed 1 second per scan

Instrument Performance Check

The GC/MS system is tuned using Perfluorotributylamine (PFTBA) such that an injection of
50ng of DFTPP will meet the abundance criteria listed in Table 2.
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Prior to the analysis of standards or samples, the mass calibration and resolution of the
GC/MS system is verified by the analysis of DFTPP. This analysis will verify the proper
tuning of the system for 12 hours. After 12 hours, the instrument performance must be
verified before standard and sample analysis may continue.

The mass spectrum of DFTPP may be background subtracted to eliminate column bleed or
instrument background ions.

Breakdown of 4,4'-DDT into 4,4'-DDD and 4,4'-DDE may be used to assess GC column
performance and injection port inertness and must be less than 20%.

The compounds Benzidine and Pentachlorophenol should be present and at their normal
responses for this concentration. Peak tailing should not be visible (PCP tailing factor <5 and
Benzidine <3). If responses are poor and excessive peak tailing is present, corrective
actions for the GC/MS instrument performance check solution may be required. Benzidine
and Pentachlorophenol tailing may also be verified in the CCV.

All subsequent standards and samples must be acquired under the same GC/MS tuning
conditions that were used for the analysis of the instrument performance check solution.

9.4.2 Technical Acceptance Criteria for the GC/MS Instrument Performance Check
(DFTPP) is listed in Table 2.

9.4.3 Corrective Actions for the GC/MS Instrument Performance Check
If any of the acceptance criteria are not met, the DFTPP should be re-injected to
insure that the injection made was not a cause for failure. If, after reinjection,
acceptance criteria has not been met, one or more of the following corrective actions
may be taken:

Retune the GC/MS

Clean the source; replace parts, etc...

Cut the column at the injector end
Replace the column

Replace the septum in the injector
Replace the injector liner

7. Clean injection port with MeCl,

8. Change injection port seal

9. An instrument service call may be placed.

oA WNE

Initial Calibration

After the instrument performance check criteria has been met and prior to the analysis of
samples, the GC/MS system is calibrated at a minimum of five concentration levels in order
to establish instrument sensitivity and linearity.

The initial calibration shall be performed when major instrument maintenance has been
performed or if continuing calibration criteria cannot be met.
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Major instrument maintenance may consist of source cleaning, column changing, or
qguadrapole rod adjustment. Preventative maintenance such as septum changes, injector
liner changes or column cutting may not require an initial calibration to be performed.

9.5.1 Procedure

Five calibration standards are prepared which contain all target and surrogate
compounds. A 20ul aliquot of internal standard solution is added to a 1mL aliquot of
each calibration standard solution. The resulting concentration of internal standards
is 40ng. A 1pl injection would result in a final concentration of 40ng on column. The
internal standards used are given in Table 3.

The relative response factors (RRF) for each target and surrogate compound is
determined using equation 4. The characteristic ions for a given compound are listed
in Tables 3 and 6. Internal standard assignments are listed in Table 4.

Equation 4

RRF = Ay Cis

As Cx

Where,

A, = Area of the characteristic ion for the compound to be measured (see Table 4)
Ais = Area of the characteristic ion for specific internal standard (see Table 3)

Cis = Amount of the internal standard injected (ng)

Cy = Amount of the compound to be measured injected (ng)

The mean relative response factor (RRF) must be calculated for all compounds.
Calculate the % Relative Standard Deviation (%RSD) of the RRF values for the initial
calibration using the following equation:

Equation 5
%RDS = Standard Deviation %100
Mean
Where,
n
T (Xi- X )2
Standard Deviation= *+1
(n-1)

X; = each individual value used to calculate the mean
x = the mean of n values
n = the total number of values
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Acceptance Criteria for Initial Calibration

The average response factor (RRF) for each System Performance Check Compound
(listed in Table 5) must be greater than or equal to the compound's minimum
acceptable relative response factor of 0.050.

The %RSD over the initial calibration range for relative response factor for each
Calibration Check (Table 5) compound %RSD must be less than or equal to the 30%.

The %RSD over the initial calibration range for the relative response factor for all
other compounds must be less than or equal to 15%.

OR

A least squares regression correlation coefficient of greater than 0.990 for all
compounds greater than 15% RSD.

OR

A non-linear coefficient of determination of greater than 0.990 for all compounds
greater than 15% RSD. For a 2" order non-linear regression, 6 calibration points
must be used and for a 3" order non-linear regression, 7 calibration points must be
used.

Corrective Actions for Initial Calibration

If any of the acceptance criteria for initial calibration are not met, it may be necessary
to reanalyze one or more of the calibration standards. If after reanalysis, the
acceptance criteria have not been met, it may be necessary to take further corrective
actions.

The following corrective actions may be taken if the acceptance criteria for initial
calibration cannot be met.

Prepare fresh standards and reanalyze the initial calibration.

Replace the septum on the injector

Replace the injector liner

Cut the column at the injector end

Retune the GC/MS system and reanalyze the instrument performance check
Clean the source

An instrument service call may be placed

Noo,rwNpE

The acceptance criteria must be met before sample analysis may proceed.

Initial Calibration Verification

To verify the accuracy of the initial calibration, a standard is obtained from a source different
from the calibration standards.
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Immediately following analysis of an acceptable initial calibration curve, a 80ng/ul aliquot of
this independent standard is injected.

Recoveries of all compounds shall fall within +25% of the expected value, however,
recoveries of up to 40% are allowable for up to four compounds.

9.5.5 Continuing Calibration

If there is no time left in the 12-hour time period after initial calibration, the instrument
performance check may be analyzed and a 50ng/1ul standard may be analyzed to verify the
calibration of the instrument.

The continuing calibration check must be analyzed once every 12-hour time period of
operation. This check must be analyzed prior to the analysis of samples for a given 12-hour
time period.

9.5.6 Procedure for Continuing Calibration

The 50ng/ul standard is used for the continuing calibration. The relative response
factor is calculated using procedures described for initial calibration.

If quantitation is performed using response factor, calculate the percent difference
between the mean relative response factor from the most recent initial calibration and
the continuing calibration relative response factor for each semivolatile target and
surrogate compound using Equation 6.

Equation 6

% Difference,, = ~R—<_RRFi 100

RRF;

Where,

RRF; = Mean relative response factor from the most recent initial calibration meeting
technical acceptance criteria

RRF. = Relative response factor from continuing calibration standard

If quantitation is performed using a least squares regression or a non-linear model, calculate the concentration of
all analytes and surrogates in the continuing calibration as described in section 8.3.2 of this SOP. Calculate the
percent drift using Equation 7.

Equation 7:

96Drift = *21% - COC 100

Conc:
Where:
Conce = Expected Concentration
Conca = Actual Concentration
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9.5.7 Acceptance Criteria for Continuing Calibration

The relative response factor (RRF) for each System Performance Check Compound
must be greater than or equal 0.050.

The RRF of percent drift for Calibration Check Compounds must be less than 20%.
The RRF percent difference or percent drift for all other compounds including TCL list
compounds must be within £25%, with up to four compounds within +40%D. For
expanded list and additional compounds not on the EPA TCL list a percent drift of
40% is allowed. Any analyte may have an elevated response >40%D if it is not
detected in the associated samples, with the exception of APIX and priority pollutant
compounds +/- 100%D.

Internal Standard retention times and responses are evaluated after acquisition of the
continuing calibration check. If the retention time of any internal standard shifts by
more than 30 seconds or the response of any internal standard is outside of the-
50%to +100% range, the system shall be inspected and corrected as needed. The
CCV will be reanalyzed after inspection. If the problem is not resolved, a new initial
calibration must be performed.

9.5.8 Corrective Actions for Continuing Calibration

If any of the technical acceptance criteria for continuing calibration are not met, it may
be necessary to reanalyze the continuing calibration standard. If after reanalysis the
acceptance criteria cannot be met, further corrective actions may be required.

The following corrective actions may be taken if the acceptance criteria for continuing
calibration cannot be met.

Replace the septum on the injector

Replace the injector liner

Replace injection port seal

Cut the column at the injector end

Retune the GC/MS system and reanalyze the instrument performance check
Prepare fresh standards

Reanalyze the initial calibration

Noo,rwbdE

9.5.9 Calibration acceptance criteria for AFCEE and USACE projects are provided in
Attachments B and C respectively.

Calibration Acceptance Summary

Include a line for each appropriate parameter you used above.

Step | Standards | Type |  Control Limit | Frequency
Method #8270
Initial Cal | Conc and # Type of Cal: How often
of stds Linear, ... performed?
ICV 80ng LINEAR +/- 25% After initial cal.

Company Confidential & Proprietary



10.0

10.1

10.2.

10.3.

SOP No. BF-MB-003, Rev. 2
Effective Date: 02/01/2010
Page No.: 18 of 41

| ccv | 50ng | LINEAR | +/- 20% | |

Procedure

Sample extracts shall be analyzed only after the GC/MS system has met the instrument
performance check, initial calibration, continuing calibration and second source calibration
verification requirements. The same instrument conditions must be employed for the
analysis of samples as were used for calibration.

Internal standard solution is added to each sample extract. 20uL of internal standard
solution is added to each accurately measured 1.0mL of water sample extract. For
soil/sediment samples and water samples subjected to GPC, 10puL of internal standard
solution is added to each accurately measured 0.5mL of sample extract. This will result in a
concentration of 40ng/uL of each internal standard. The amount of internal standard needs
to be adjusted according to how much extract volume was present in the extract vial. The
exact volume of extract is measured using a syringe. The amount of Internal Standard
solution to be added is then adjusted accordingly. The calculation to determine the amount
of IS to add is provided below:

Vol. Extract (ml) X 20 ul = FV of IS

Necessary dilutions are made prior to adding internal standard solution. The internal
standard solution must be added so that the concentration of each internal standard is
40ng/uL.

Dilutions

Dilutions of sample extracts are required if any target compound exceeds the initial
calibration range.

The dilution chosen should keep the response of the largest target compound within the
calibration range.

10.2.1 Sample Log Book Entry
Samples are logged into the electronic instrument logbook prior to the start of the
analysis.

Quialitative Identification

10.3.1 Target Compounds
Target compound identification is done by comparing the sample mass spectrum to
that of the standard. The following criteria must be satisfied in order to verify
identifications.
Elution of the sample analyte within GC relative retention time unit window
established from the 12-hour calibration standard.

Correspondence of the sample analyte and calibration standard component mass
spectra.
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To establish correspondence of the GC relative retention time (RRT), the sample
component RRT must compare with +0.06 RRT units of that of the standard RRT. If
samples are analyzed within the same 12-hour period as the initial calibration, the
50ng standard is used to verify relative retention times.

To establish correspondence of the sample component mass spectra to that of the
standard, the following criteria must be met:

All'ions present in the standard mass spectrum at a relative intensity greater than
10.0 percent (most abundant ion in the spectrum equals 100.0 percent) must be
present in the sample spectrum.

The relative intensities of ions specified in the paragraph above must agree within
+20.0 percent between the standard and sample spectrum. (Example: For an ion
with an abundance of 50.0 percent in the standard spectrum, the corresponding
sample ion abundance must be between 30.0 and 70.0 percent).

lons greater than 10.0 percent in the sample spectrum but not present in the
standard spectrum must be considered and accounted for by the analyst making the
comparison. The verification process should favor false positives. All compounds
meeting the identification criteria must be reported with their spectra. When target
compounds are below contract required quantitation limits (CRQL) but the spectrum
meets the identification criteria, report the concentration with a "J".

If a compound does not meet all of the above criteria, but in the technical judgement
of the mass spectral interpretation specialist the identification is correct, the
compound will be identified. Documentation of such by the specialist on the raw data
is required.

Non-Target Compounds

A library search may be executed for non-target sample components for the purpose
of tentative identification. For this purpose, the NIST/EPA/NIH mass spectral library
is used to identify non-target compounds of greatest apparent concentration by a
forward search of the library. The following compounds will not be identified by a
library search routine:

a. Internal standard compounds
b. Surrogate compounds
C. Volatile target compounds

Peaks that are suspected to be aldol-condensation reaction products (i.e., 4-methyl-
4-hydroxy-7-pentanone and 4-methyl-3-pentene-2-one) are searched and reported
as part of the 30 tentatively identified compounds.

Guidelines for Making Tentative Identifications

Major ions in the reference spectrum (ions greater than 10 percent of the most
abundant ion) should be present in the sample spectrum.
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The relative intensities of the major ions should agree within +20 percent.
Molecular ions present in reference spectrum should be present in sample spectrum.

lons present in the sample spectrum but not in the reference spectrum should be
reviewed for possible background contamination or presence of co-eluting
compounds.

lons present in the reference spectrum but not in the sample spectrum should be
reviewed for possible subtraction from the sample spectrum because of background
contamination or co-eluting compounds.

If, in the technical judgement of the mass spectral interpretation specialist, no
tentative identification can be made the compound will be reported as unknown.
Further identification may be possible, such as molecular weights or classifications
(i.e., unknown hydrocarbon, unknown acid, etc.)

Pesticide target compounds may be tentatively identified by a library search.
Technical Acceptance Criteria For Sample Analysis

The samples must be analyzed on a GC/MS system meeting the DFTPP initial calibration,
continuing calibration, and blank technical acceptance criteria. The sample must undergo
cleanup procedures, when required, on a GPC meeting the acceptance criteria for GPC
calibration.

The sample must be extracted and analyzed within the holding times.

The sample must have an associated method blank meeting the blank acceptance criteria.

All Matrix Spike Blank recoveries must fall within the laboratory derived limits. Recoveries
above the upper control limit are acceptable as long as the analyte was not detected in the
associated samples above the quantitation limit.

All surrogates should fall within the laboratory derived limits (Up to one BN and/or one AP
surrogate may fall outside the control limit as long as the recovery is greater than 10%).

The relative retention time of each surrogate must be within +0.06 RRT units of its relative
retention time in the continuing calibration standard.

The instrumental response (EICP area) for each of the internal standards must be within the
inclusive range of -50.0 percent and +100.0 percent of the response of the internal standards
in the most recent continuing calibration analysis.

The retention time shift for each of the internal standards must be within +0.50 minutes (30
seconds) between the sample and the most recent continuing calibration standard analysis.

Excluding those ions in the solvent front, no ion may saturate the detector. No target
compound concentration may exceed the upper limit of the 12-hour standard calibration
range unless a more dilute aliquot of the sample extract is also analyzed.

Corrective Actions for Sample Analysis
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The technical acceptance criteria must be met before data are reported. Contamination from
laboratory sources requires re-extraction and reanalysis.

10.5.1 Surrogate Compounds

If the technical acceptance criteria for surrogate compound recoveries is not met, the
following corrective actions are taken in the given order:

a.

Calculations, injection volumes, preparation volumes are checked to insure
that an error was not made; if all calculations, volumes, etc., were correct the
analyst will proceed to the next step in the corrective action process.

The sample is re-injected to insure that an error during injection was not
made. If after re-injection, surrogate recoveries are outside of the acceptance
criteria, the analysis will proceed to the next step in the corrective action
process.

The sample is re-extracted. Exceptions: (1) in the case where the recoveries
in a sample, MS/MSD agree (i.e., all samples exhibited recoveries outside of
criteria limits) it will be noted in the Case narrative. (2) Insufficient sample
remains for re-extraction. In this instance, the client will be contacted in order
to determine the next procedure to follow. If this situation should arise, it will
be documented in the Case narrative. (see form B: Re-extraction request
form).

After re-extraction, the sample is re-injected. If after re-analysis surrogate
recoveries are within criteria limits, this extract is considered the first because
the original problem may have been due to a laboratory error. If, after re-
analysis surrogate recoveries are not within criteria limits, a matrix effect may
be assumed. If this should occur, both analyses may be reported. The
instance will be documented in the Case Narrative.

10.5.2 Internal Standard Compounds

If the technical acceptance criteria for internal standard recoveries is not met, the
following corrective actions are taken in the given order:

a.

Calculations, internal standard solution volumes and injected volumes are
checked to insure that an error was not made. If all calculations and volumes
were correct the analyst will proceed to the next step in the corrective action
process.

The sample is re-injected to insure that the instrument was working properly.
If after re-analysis, the internal standard recoveries are with criteria limits, the
second analysis will be reported only. If after re-analysis the internal standard
recoveries are outside of criteria limits, both analyses will be reported and it
may be assumed that a matrix effect was involved. If this instance should
arise, it will be documented in the Case Narrative.
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Exception: If internal standard recoveries of a sample, MS/MSD agree (i.e.,
recoveries are outside of criteria limits for all three samples, it may be assumed that a
matrix effect is involved and no corrective action is necessary. The instance will be
documented in the Case Narrative.

Relative Retention Times

If the technical acceptance criteria for the relative retention times of the internal
standard compounds or surrogate compounds are not met, the following corrective
actions are taken in the given order:

a. Carrier gas, zone temperatures and instrument temperature programs are
checked to insure that an error was not made or that the gas tank was not dry
or clogged. If no errors are found the analyst will proceed to the next step in
the corrective action process.

b. The sample is re-analyzed to insure that an error was not made during the
first injection. If, after reanalysis, the relative retention times are not within the
technical acceptance criteria, it may be assumed that a matrix effect was
involved. Both analyses will be reported and the instance will be documented
in the Case Narrative. If, after re-analysis, the relative retention times are
within the technical acceptance criteria, the second analysis will be reported
only.

Exception: If the relative retention times of a sample, MS/MSD agree (i.e., relative
retention times are outside of criteria limits for the sample, MS and MSD, it may be
assumed that a matrix effect was involved and further corrective action is not
necessary.

Matrix Spike Blanks.

If the Matrix Spike Blank was found to be unacceptable all samples in the
associated batch must be re-extracted and re-analyzed. If the sample was not
within extraction hold time, a job exception must be filed and both analysis must be
included with the report.

10.6 Injection Logs: Injection Logs must contain the following information:

@rpoooTp

Date, time, and analyst initials

File number (FRN), sample ID, vial #, and work order #
Injection volume, final volume, initial volume and dilution factor
Indicate if tailing of degradation was present in the tune
References for the standard, tune mix, IS mix

Daily maintenance performed

Any non-conformances with the samples
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Calculations / Data Reduction

Target Compounds

Target compounds identified shall be quantitated by the internal standard method. The
internal standard used shall be the one assigned to that analyte for quantitation (see Table
4). The EICP area of primary characteristic ions of analytes listed in Tables 3 and 6 are used
for quantitation.

In instances where manual quantitation is necessary due to co-elution baseline noise or
matrix interferences, all instances will be initialed and dated by the analyst. The quantitation
report is documented as such by an "m" next to the compound that has been edited. In all
instances of manual integration, a hardcopy of the EICP for that compound will be supplied
with the raw data, this applies to all target compounds, internal standards and surrogate
compounds.

The average response factor (RRF) from the initial calibration analysis (linear model) is used
to calculate the concentration in the sample. Secondary ion quantitation is allowed ONLY
when there are sample interferences with the primary ion. If secondary ion quantitation is
performed, the reason is then documented in the case Narrative. The area of a secondary
ion cannot be used for the area of a primary ion unless a relative factor is calculated using
the secondary ion.

Water Samples

The following Equation (Eg. 8) is used to determine the concentration of target compounds
identified in water samples:

Equation 8
Concentration pg/L = (AJ( IS)(V?)(Df)(GPC)
(As)(RRFI)(V,)(Vi)
Where,
A, = Area of the characteristic ion for the compound to be measured
Ais = Area of the characteristic ion for the internal standard
Is = Amount of internal standard injected in nanograms (ng)
V, = Volume of water extracted in milliliters (mL)
Vi = Volume of extract injected in microliters (uL)
V. = Volume of the concentrated extract in microliters (uL) (V. = 1,000 pL if sample

was not subjected to GPC; V, = 500 pL if sample was subjected to GPC)
RRFi= Relative response factor determined from the initial calibration
GPC= GPC factor.
GPC= 1.0 if water sample was not subjected to GPC,;
Df =  Dilution factor. The dilution factor for analysis of water samples for
semivolatiles by this method is defined as follows:

UL most conc. extract used to make dilution + pL clean solvent
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pL most conc. extract used to make dilution
If no dilution is performed, Df = 1.0

Soil/Sediment Samples

The following Equation (Eq. 9) is used to determine the concentration of target compounds in
soil/sediment samples:

Equation 9

, , = (A)(I5)(Ve) (D) (GPC)
C /Kg (D ht b =
oncentration g/Kg (Dry weight basis) (A )RREYV (WD)

Where,
A, Is, As are as given for water, above.
V.= Volume of the concentrated extract in microliters (uL) (V= 500 pL)
Vi=  Volume of the extract injected in microliters (uL)
D = 100 - % moisture
100
Ws= Weight of sample extracted in grams (Q)
GPC= GPC factor (GPC = 2.0 to account for GCP cleanup)
RRFi= Relative response factor determined from the initial calibration.
Df =  Dilution factor. The dilution factor for analysis of soil/sediment samples for
semivolatile by this method is defined as follows:

uL most conc. Extract used to make dilution + pL clean solvent
ML most conc. Extract used to make dilution

If no dilution is performed, Df = 1.0.

The factor of 2.0 in the numerator is used to account for the amount of extract not
recovered from the use of GPC cleanup. Concentrating the extract collected after
GPC to 0.5mL maintains the sensitivity of the soil/sediment method.

Tentatively Identified Compounds

Non-Target Compounds

An estimated concentration for non-target compounds tentatively identified is quantitated by
the internal standard method. For quantitation, the nearest internal standard free of
interferences is to be used. The equations for calculating concentrations are the same as
equations 8 and 9. Total area counts (or peak heights) from the total ion chromatograms are
used for both the compounds to be measured and the internal standard. A relative response
factor (RRF) of one (1) is assumed. The resulting concentration is to be qualified as “J”
(estimated, due to lack of a compound specific response factor), and “N” (Presumptive
evidence of presence), indicating the quantitative and qualitative uncertainties is calculated
for all tentatively identified compounds as well as those identified as unknowns.

Rounding is performed automatically in the LIMs system
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11.6 Organic Significant Figures

12.0
12.1

12.2

12.3

12.4

12.5

For volatile and semivolatile results, report analytical results to one significant figure if the
value is less than 10, and two significant figures if the value is above 10.

Method Performance

Data assessment and acceptance criteria for quality control measures::

12.1.1 When internal standards are out of range a re-injection is required unless the
problem can be determined to be a result of excessive matrix interference.

12.1.2 When surrogates are out of range, a re-extraction is required unless excessive
visible chromatographic matrix interference is present. In this case, the Project
Manager should be consulted to decide how to proceed.

12.1.3 When a positive hit for an analyte is above the calibration range a dilution must be
performed to bring the value within calibration range .

12.1.4 When there are low spike recoveries in the matrix spike blank the entire extraction
batch needs to be re-extracted. If there are high spike recoveries the associated
sample data needs to be examined to assess if it may be biased.

Corrective actions for out of control data require Project Manager, Laboratory Director and/or
QA Officer Notification. This can be accomplished either verbally, written using a Job
Exception Report or both.

Contingency measures for handling out of control or unacceptable data requires the Project

Manager to notify the client for input.

Method Detection Limit Study (MDL)

The method detection limit (MDL) is the lowest concentration that can be detected for a given
analytical method and sample matrix with 99% confidence that the analyte is present. The
MDL is determined according to the laboratory’s MDL procedure in Section xx of the QA
Manual. MDLs reflect a calculated (statistical) value determined under ideal laboratory
conditions in a clean matrix, and may not be achievable in all environmental matrices. The
laboratory maintains MDL studies for analyses performed; these are verified at least annually
unless method requirements require a greater frequency.

Demonstration of Capabilities

Initial Demonstration of Capability (IDOC): The initial demonstration with each sample
preparation and determinative method combination utilized must be performed by generating
data of acceptable accuracy and precision for target analytes in a clean matrix. This is also
done for new staff or when significant changes in instrumentation are made as stated in

section 8.0 of Method 8000.
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13.0 Pollution Control

It is TestAmerica’s policy to evaluate each method and look for opportunities to minimize waste
generated (i.e., examine recycling options, ordering chemicals based on quantity needed,
preparation of reagents based on anticipated usage and reagent stability). Employees must abide
by the policies in Section 13 of the Corporate Environmental Health and Safety Manual (CW-E-M-
001) for “Waste Management and Pollution Prevention.”

14.0 Waste Management

Waste management practices are conducted consistent with all applicable rules and regulations.
Excess reagents, samples and method process wastes are disposed of in an accepted manner.
Waste description rules and land disposal restrictions are followed. Waste disposal procedures
are incorporated by reference to section 13 of the Corporate Safety Manual. The following waste
streams are produced when this method is carried out.

There are two types of aqueous waste generated in the lab:

1. A-Waste: All non-nitric acid and alkaline agueous waste.
2. AN-Waste: All aqueous waste containing nitric acid.

These types of waste are to be disposed of into appropriately market plastic containers.

The following are the other types of lab waste and where to dispose of:

1. C-Waste: all solvent waste gets dumped into appropriately marked metal cans. These cans
need to be grounded whenever they are emptied to reduce explosion hazards. Discarded
standards will also be dumped into C-waste cans.

2. Solid Waste: all contaminated paper, solid sample waste, sodium sulfate and all other non-
glass material that has been contaminated is to be wrapped in foil and gathered to be
dumped into 55 gallon drums.

3. Glass: contaminated glass needs to be rinsed off with methylene chloride and disposed of
with all other glass in glass specific containers with special extra thick polypropylene liners.
These containers are for glass only.

4. Extract Vials: extract vials are to be archived after they have been shot. After archival
period, vials are to be crushed into a 55 gallon drum.

15.0 References / Cross-References

15.1 USEPA Methods for Evaluating Solid Waste; SW-846, Third Edition, Update 1ll, Method
8270C, 12/96.
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Method Modifications N/A

Attachments

Table 1: Semi-volatile Target Compound List and Contract Estimated Quantitation limits
Table 2: lon Abundance

Table 3: Internal Standards and Corresponding Target Compounds Assigned for
Quantitation

Table 4. Relative Response Factor Criteria for ICV and CCV

Table 5: Characteristic lons for Target Compounds and Surrogates

Attachment A: SOP Procedure Summary

Attachment C: Job Summary Checklist

Attachment D: Log Book Copy

Revision History

Revision 1, dated June 10, 2009

Removal of grand mean reference

Integration for TestAmerica and STL operation
Change to QA Manager, signature updated
Change to Department Manager, signature updated

Revision 2, dated January 29, 2010

Removed AFCEE attachment

Removed ACOE attachment

Added log book copy attachments, referenced in section 10.2.1

Addition of 69 ion criteria to table

Section 11.2 and 11.3 updated to state that the relative response factor is taken

from the initial calibration

e Equations in section 11.2 and 11.3 were updated to reflect correct subscript for
(RRF) to (RRFi) and for (Vc) to (Vt) and for (I13) to (Is)

e Updated attachment 1 to include Element and deleted AIMS reference

e Added APIX ,TCL list and priority pollutant %D statement in section 9.5.7
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Estimated
Quantitation Limits
Water Low Soil
Semivolatiles CAS Number pg/L Ho/Kg

34. Phenol 108-95-2 5 170
35.  bis(2-Chloroethyl)ether 111-44-4 5 170
36. 2-Chlorophenol 95-57-8 5 170
37. 1,3-Dichlorobenzene 541-73-1 5 170
38. 1,4-Dichlorobenzene 106-46-7 5 170
39. 1,2-Dichlorobenzene 95-50-1 5 170
40. 2-Methylphenol 95-48-7 5 170
41. Bis(2-chloroisopropl)ether 108-60-1 5 170
42.  4-Methylphenol 106-44-5 5 170
43. N-Nitroso-di-n-propylamine 621-64-7 5 170
44, Hexachloroethane 67-72-1 5 170
45. Nitrobenzene 98-95-3 5 170
46. Isophorone 78-59-1 5 170
47. 2-Nitrophenol 88-75-5 5 170
48. 2,4-Dimethylphenol 105-67-9 5 170
49. big(2-Chloroethoxy) methane 111-91-1 5 170
50. 2,4-Dichlorophenol 120-83-2 5 170
51. 1,2,4-Trichlorobenzene 120-82-1 5 170
52. Naphthalene 91-20-3 5 170
53.  4-Chloroaniline 106-47-8 5 170
54. Hexachlorobutadiene 87-68-3 5 170
55.  4-Chloro-3-methylphenal 59-50-7 5 170
56. 2-Methylnaphthalene 91-57-6 5 170
57. Hexachlorocyclopenta-diene T7-47-4 5 170
58. 2,4,6-Trichlorophenol 88-06-2 5 170
59. 2,4,5-Trichlorophenol 95-95-4 10 330
60.  2-Chloronaphthalene 91-58-7 5 170
61. 2-Nitroaniline 88-74-4 10 330
62. dimethylphthalate 131-11-3 5 170
63.  Acenaphthylene 208-96-8 5 170
64. 2,6-Dinitrotoluene 606-20-2 5 170
65. 3-Nitroanline 99-09-2 10 330
66.  Acenaphthene 83-32-9 5 170
67. 2,4-Dinitrophenol 51-28-5 10 330
68.  4-Nitrophenol 100-02-7 10 330
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Estimated
Quantitation Limits
Water Low Soil
Semivolatiles CAS Number pg/L Ho/Kg
69. Dibenzofuran 132-64-9 5 170
70. 2,4-Dinitrotoluene 121-14-2 5 170
71. Diethlphthaate 84-66-22 5 170
72.  4-Chlorophenyl-phenyl ether 7005-72-3 5 170
73. Fluorene 86-73-7 5 170
74.  A-Nitroaniline 100-01-6 10 330
75.  4,6-Dinitro-2-methylphenol 534-52-1 10 330
76. N-Nitroso-diphenylamine 86-30-6 5 170
77.  4-Bromophenyl-phenylether 101-55-3 5 170
78. Hexachlorobenzene 118-74-1 5 170
79. Pentachl orophenol 87-86-5 10 330
80. Phenanthrene 85-01-8 5 170
81.  Anthracene 120-12-7 5 170
82. Benzyl Alcohol 100-51-6 5 170
83. Di-n-butylphthalate 84-74-2 5 170
84. Fluoranthene 206-44-0 5 170
85. Pyrene 129-00-0 5 170
86. Butylbenzylphthaate 85-68-7 5 170
87. 3,3-Dichlorobenzidine 91-94-1 5 170
88. Benzo(a)anthracene 56-55-3 5 170
89.  Chrysene 218-01-9 5 170
90.  bis(2-Ethylhexyl)phthalate 117-81-7 5 170
91. Di-n-octylphthalate 117-84-0 5 170
92. Benzo(b)fluoranthene 205-99-2 5 170
93. Benzo(k)fluoranthene 207-08-9 5 170
94. Benzo(a)pyrene 50-32-8 5 170
95. Indeno(1,2,3-cd)-pyrene 193-39-5 5 170
96. Dibenzo(ah)-anthracene 53-70-3 5 170
97. Benzo(g,h,i)perylene 191-24-2 5 170
98. Benzoic Acid 65-85-0 150 4800
99. Benzaldehyde 100-52-7 5 170
100.  Acetophenone 98-86-2 5 170
101.  Cegprolactam 105-60-2 5 170
102.  1,1'-Biphenyl 92-52-4 5 170
103. 1,2,4,5-Tetrachlorobenzene 95-94-3 5 170
104.  2,3,4,6-Tetrachlorophenol 58-90-2 5 170
105. Atrazine 1912-24-9 5 170
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TABLE 2

DFTPP Key lons and lon Abundance Criteria

Mass lon Abundance Criteria
51 30.0 - 60.0 percent of mass 198
68 Lessthan 2.0 percent of mass 69
69 0-100 percent of the mass 198
70 Lessthan 2.0 percent of mass 69
127 40.0 - 60.0 percent of mass 198
197 Lessthan 1.0 percent of mass 198
198 Base peak, 100 percent relative abundance (see Note)
199 5.0-9.0 percent of mass 198

275 10.0-30.0 percent of mass 198

365 Greater than 1.0% of than mass 198

441 Present but |ess than mass 443

442 40.0 — 110.0 percent of mass 198

443 17.0 - 23.0 percent of mass 442

Note: All ion abundances MUST be normalized to m/z 198, the nominal base peak, even though the ion abundance of m/z 442
may be greater to 110 percent that of m/z 198.
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TABLE 3
Semivolatile Internal Standards with Corresponding Target Compounds and Surrogates Assigned for Quantitation
14- Naphthalene-ds | Acenaphthene-d-1o Phenanthrene-d Chrysene-dy, Perylene-d;,
Dichlorobenzene-
d,
Phenol Nitrobenzene Hexachlorocyclopentadiene 4,6-Dinitro-2- Pyrene Benzo(b)fluoranthene
methylphenol
bis(2- |sophorone 2,4,6-Trichlorophenol N-nitroso-di-phenylamine | Butylbenzylphthal Benzo(k)fluoranthene
Chloroethyl)ether ae
2-Chlorophenol 2-Nitrophenol 2,4,5-Trichlorophenol 4- 33- Benzo(a)phyrne
Bromophenylphenol ether Dichlorobenzidine

13- 2,4- 2-Chloroaphthalene Hexachlorobenzene Benzo(a)- Indeno(1,2,3-cd)-
Dichlorobenzene Dimethylphenal anthracene pyrene
14- bis(2- 2-Nitroaniline Pentachlorophenol bis(2-ethyl- Benzo(g,h,i)-perylene
Dichlorobenzene Chloroethoxy) hexyl)phthalate

methane
1,2- 2,4- Dimethylphthalate Carbzole Chrysene Dibenzo(a,h)-
Dichlorobenzene Dichlorophenol anthracene
2-Methylphenol 1,2,4- Acenaphthylene Phenanthrene Terphenyl-dus

Trichlorobenze (surr)

ne
2,2-oxybis-(1- Naphthalene 3-Nitroaniline Anthracene Di-n-octyl-
Chloropropane) phthalata
4-Methylphenol 4-Chloroandine | Acenaphthene Di-n-butylphtha ate
N-Nitroso-Di-n- Hexachlorobuta | 2,4-Dinitorphenol Fluoranthene
propylamine diene
Hexachloroethane | 4-Chloro-3- 4-Nitrophenol Atrazine

methylphenol
2- 2- Dibenzofuran
Fluorophenol(surr) | Methylnaphthal

ene
Phenol-ds (surr) Nitrobenzene-ds | 2,4-Dinitrotoluene

(surr)
4-methylphenol Benzoic acid 2,6-Dinitrotoluene
Aniline 4-chloroaniline Diethylphthaate
Benzyl Alcohol N-Nitrosobutyl- | 4-Chlorophenyl-phenylether

amine
Benzaldehyde Caprolactam Fluorene
Acetophenone 1,245 4-Nitroaniline

Tetrachlorbenz.

2-Fluorobiphenyl (surr)

2,4,6-Tribromophenal (surr)

1,1’-Biphenyl

2,3,4,6-Tetrachlorophenol
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TABLE 4

SOP No. BF-MB-003, Rev. 2
Effective Date: 02/01/2010

Relative Response Factor Criteriafor Initial and Continuing

Cadlibration of Semivolatile Target Compounds and Surrogates

Page No.: 32 of 41

Maximum % RSD | Maximum % Diff

Semivolatile Compounds Minimum RRF

Acenaphthene (CCC) none 30 +20
1,4-Dichlorobenzene (CCC) none 30 +20
Hexachlorobutadiene (CCC) none 30 +20
N-Nitrosodiphenylamine (CCC) none 30 +20
Di-n-octylphthaate (CCC) none 30 +20
Flouranthene (CCC) none 30 +20
Benzo(a)pyrene (CCC) none 30 +20
4-Chloro-3-methylphenol (CCC) none 30 20
2,4-Dichlorophenol (CCC) none 30 +20
2-Nitrophenol (CCC) none 30 +20
Phenol (CCC) none 30 +20
Pentachl orophenol (CCC) none 30 +20
2,4,6-Trichlorophenol (CCC) none 30 +20
N-Nitroso-di-n-propylamine (SPCC) 0.050 None none
Hexachlorocyclopentadiene (SPCC) 0.050 None none
2,4-Dinitrophenol (SPCC) 0.050 None none
4-Nitrophenol (SPCC) 0.050 None none
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Characterigtic lonsfor Semivolatile
Target Compounds and Surrogates

SOP No. BF-MB-003, Rev. 2
Effective Date: 02/01/2010
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Primary
Parameters Quantitation lon Secondary lon(s)
Phenol 94 65, 66
bis(2-Chloroethyl)ether 93 63, 95
2-Chlorophenol 128 64, 130
1,3-Dichlorobenzene 146 148, 113
1,4-Dichlorobenzene 146 148, 113
1,2-Dichlorobenzene 146 148, 113
2-Methylphenol 108 107
Bis(2-chloroisopropyl)ether 45 77,79
4-Methylphenol 108 107
N-Nitroso-di-n-propylamine 70 42,101, 130
Hexachloroethane 117 201, 199
Nitrobenzene 77 123, 65
Isophorone 82 95,138
2-Nitrophenol 139 65, 109
2,4-Dimethylphenol 107 121, 122
bis(2-Chloroethoxy)methane 93 95, 123
2,4-Dichlorophenol 162 164, 98
1,2,4-Trichlorobenzene 180 182, 145
Naphthalene 128 129, 127
4-Chloroaniline 127 129
Hexachlorobutadiene 225 223, 227
4-Chloro-3-methylphenol 107 144, 142
2-Methylnaphthalene 142 141
Hexachlorocyclopentadiene 237 235,272
2,4,6-Trichlorophenol 196 198, 200
2,4,5-Trichlorophenol 196 198, 200
2-Chloronaphthalene 162 164, 127
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SOP No. BF-MB-003, Rev. 2
Effective Date: 02/01/2010

Page No.: 34 of 41

Primary
Parameters Quantitation lon Secondary lon(s)
2-Nitroaniline 65 92, 138
Dimethylphthaate 163 194, 164
Acenaphthylene 152 151, 153
3-Nitroaniline 138 108, 92
Acenaphthene 153 152, 154
2,4-Dinitrophenol 184 63, 154
4-Nitrophenol 109 139, 65
Dibenzofuran 168 139
2,4-Dinitrotoluene 165 63, 182
2,6-Dinitrotoluene 165 89, 121
Diethylphthalate 149 177, 150
4-Chlorophenyl-phenylether 204 206, 141
Fluorene 166 165, 167
4-Nitroaniline 138 92, 108
4,6-Dinitro-2-methylphenol 198 182,77
N-Nitrosodiphenylamine 169 168, 167
4-Bromophenyl-phenylether 248 250, 141
Hexachlorobenzene 284 142, 249
Pentachl orophenol 266 264, 268
Phenanthrene 178 179, 176
Anthracene 178 179, 176
Benzyl Alcohol 108 79, 77
Di-n-butylphthalate 149 150, 104
Fluoranthene 202 101, 100
Pyrene 202 101, 100
Butylbenzylphthalate 149 91, 206
3,3-Dichlorobenzidine 252 254, 126
Benzo(a)anthracene 228 229, 226
bis(2-Ethylhexyl)phthalate 149 167, 279
Chrysene 228 226,229
Di-n-octylphthalate 149
Benzo(b)fluoranthene 252 253,125
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SOP No. BF-MB-003, Rev. 2
Effective Date: 02/01/2010
Page No.: 35 of 41

Primary
Parameters Quantitation lon Secondary lon(s)
Benzo(k)fluoranthene 252 253,125
Benzo(a)pyrene 252 253,125
Indeno(1,2,3-cd)pyrene 276 138, 227
Dibenzo(ah)anthracene 278 139, 279
Benzo(g,h,i)perylene 276 138,277
Benzoic Acid 122 105, 77
SURROGATES
Phenol-d5 99 42,71
2-Fluorophenol 112 64
2,4,6-Tribormophenol 330 332,141
Nitrobenzene-d5 82 128, 54
2-Fluorobiphenyl 172 171
Terphenyl-d14 244 122,212
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Table 6: Characteristic lonsfor Semivolatile
Target Compounds and Surrogates

SOP No. BF-MB-003, Rev. 2
Effective Date: 02/01/2010
Page No.: 36 of 41

Primary
Parameters Quantitation lon Secondary lon(s)
Phenol % 65, 66
bis(2-Chloroethyl)ether 93 63, 95
2-Chlorophenol 128 64, 130
1,3-Dichlorobenzene 146 148, 113
1,4-Dichlorobenzene 146 148, 113
1,2-Dichlorobenzene 146 148, 113
2-Methylphenol 108 107
Bis(2-chloroisopropyl)ether 45 77,79
4-Methylphenol 108 107
N-Nitroso-di-n-propylamine 70 42,101, 130
Hexachloroethane 117 201, 199
Nitrobenzene 77 123, 65
Isophorone 82 95,138
2-Nitrophenol 139 65, 109
2,4-Dimethylphenol 107 121, 122
bis(2-Chloroethoxy)methane 93 95, 123
2,4-Dichlorophenol 162 164, 98
1,2,4-Trichlorobenzene 180 182, 145
Naphthalene 128 129, 127
4-Chloroaniline 127 129
Hexachlorobutadiene 225 223, 227
4-Chloro-3-methylphenol 107 144, 142
2-Methylnaphthalene 142 141
Hexachlorocyclopentadiene 237 235,272
2,4,6-Trichlorophenol 196 198, 200
2,4,5-Trichlorophenol 196 198, 200
2-Chloronaphthalene 162 164, 127
2-Nitroaniline 65 92,138
Dimethylphthaate 163 194, 164
Acenaphthylene 152 151, 153
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SOP No. BF-MB-003, Rev. 2
Effective Date: 02/01/2010
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Primary
Parameters Quantitation lon Secondary lon(s)
3-Nitroaniline 138 108, 92
Acenaphthene 153 152, 154
2,4-Dinitrophenal 184 63, 154
4-Nitrophenol 109 139, 65
Dibenzofuran 168 139
2,4-Dinitrotoluene 165 63, 182
2,6-Dinitrotoluene 165 89, 121
Diethylphthalate 149 177, 150
4-Chlorophenyl-phenylether 204 206, 141
Fluorene 166 165, 167
4-Nitroaniline 138 92, 108
4,6-Dinitro-2-methylphenol 198 182,77
N-Nitrosodiphenylamine 169 168, 167
4-Bromophenyl-phenylether 248 250, 141
Hexachlorobenzene 284 142, 249
Pentachl orophenol 266 264, 268
Phenanthrene 178 179, 176
Anthracene 178 179, 176
Benzyl Alcohol 108 79, 77
Di-n-butylphthalate 149 150, 104
Fluoranthene 202 101, 100
Pyrene 202 101, 100
Butylbenzylphthalate 149 91, 206
3,3-Dichlorobenzidine 252 254, 126
Benzo(a)anthracene 228 229, 226
bis(2-Ethylhexyl)phthal ate 149 167, 279
Chrysene 228 226,229
Di-n-octylphthal ate 149
Benzo(b)fluoranthene 252 253,125
Benzo(k)fluoranthene 252 253, 125
Benzo(a)pyrene 252 253,125
Indeno(1,2,3-cd)pyrene 276 138, 227
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SOP No. BF-MB-003, Rev. 2
Effective Date: 02/01/2010
Page No.: 38 of 41

Primary
Parameters Quantitation lon Secondary lon(s)
Dibenzo(ah)anthracene 278 139, 279
Benzo(g,h,i)perylene 276 138,277
Benzoic Acid 122 105, 77
SURROGATES
Phenol-d5 99 42,71
2-Fluorophenol 112 64
2,4,6-Tribormophenol 330 332,141
Nitrobenzene-d5 82 128, 54
2-Fluorobiphenyl 172 171
Terphenyl-d14 244 122,212
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ATTACHMENT A - SOP PROCEDURE SUMMARY

VI.

VII.

Preparing the instrument;

1 Cut column, change liner and septa, inject conditioning solution

2. Ramp GC oven temp. to 325°C and ramp GC inj. Port pressure to 80 psi to seeif pressure
holds.

Shoot DFTPP tune mix

1 Shoot 1 ul of the dftpp tune mix

2. Evaluate the DFTPP peak using the 3 Edition or criteria

3. Evauate the tailing factors of pentachlorophenol and benzidine.

4, Evduate the degradation of 4,4'-DDT to 4,4'-DDD and 4,4’ -DDE.

Shoot single or 5pt. calibration;

1 Shoot 1 ul of the 50ng continuing standard (CCC)

2. Evauate the continuing; 4pts may be out but none over 40%d.

3. If CCC does not pass criteria, then a 5pt. curve (ICC) must be shot.

Load Samples;

1 Load blanks and M SBsin the beginning and dark samples toward the end.

2. Very thick samples may be diluted.

3. All samples must be shot within 12 hours of the tuneinjection.

Analyze data;

1 Quantitate all samples; need raw and enhanced spectra for positive and negative hits and 20
TICs.

2. Shoot dilutions on any samples with positive hits over 160ng.

3. Shoot reinjections (RI’s) on any samplethat hasinternal standards out, unlessthereis severe
matrix interference that accounts for the low recovery.

4, Samples with more than one BN or AP surrogate out needs to be re-extracted (RE).

Element Entry;

1. Enter tunes, ICC'sand CCC's.

2. Enter al samplesto be included with the job.

3. Identify and enter all TIC's

4. Calculate, close and run data validator.

Review Data;

1 Correct or explain any errors on the data validator.

2. Make copies of logbooks, tunes, curves and standards and include them with the report.

3. Check that al calculations have been made correctly.

4. Turnin job for vaidation.
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Attachment C: Job Summary Checklist

Job Number: Instrument #
Method:
Yes/No Primary Review

Tunes passed?

ICC's passed?

CCV's passed?

Quantitations have been performed correctly?

Qualitative identifications are accurate?

Client specific requirements have been followed?

Method and process SOP's have been followed?

Method and/or QUAPP specific QC criteria have been met?

QC samples are within established limits?

Dilution factors are correctly recorded and applied?

Non-conformances and/or anomalous data have been properly documented and communicated?

Job folder complete?

Check Secondary Review

Qualitative identification.

Quantitative accuracy.

Calibration.

QC samples.

Method and/or QUAPP specific QC criteria.

)IAdherence to method and process SOP's.

Comments:

Analyst: Date:
Element Entry: Date:
Review: Date:
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Attachment D: Log Book Copy

Method
Title
Start

(Tune) File ID :
Injection Date

Injection Time : 08:4

Sample Directory :

File ID

u3iisy
U37se
3759
U3760
U3l
U37e2
U3763
UiTe4

U3i765

: C:\MSDCHEM\1\MET. .

Injection Log Summary Report

.25\625-RG20308.M (RTE Integrator)
625+ADDS BNA Calibration
C: \MSDCHEM\ 1\DATA\070609\U3752.D

SOP No. BF-MB-003, Rev. 2

Effective Date: 02/01/2010
Page No.: 41 of 41

6 Jul 2009 Log Time Period (hrs) : ALL
Total files within period : 13
C: \MSDCHEM\1\DATANDT0609Y
Injection Log Summary Table

Multiplier Sample Name Date Time
T 3 T Misc Info
1.00 1.00 1.00 RGO0604-CALI 6 Jul 2009 09:07
1.00 1.00 1.00 RGY0604-CALZ & Jul 2009 09:30
1.00 1.00 1.00 RGB0604-CAL3 6 Jul 2009 09:54
1.00 1.00 1.00 RG30604-CAL4 6 Jul 2009 10:17
1.00 1.00 1.00 RGHO604-CALS 6 Jul 2009 10:41
1.00 1.00 1.00 RG90604-CALE 6 Jul 2009 11:04
1.00 1.00 1.00 RGR0604-5CV1 6 Jul 2009 11:27
1.00 1.00 1.00 RG90604-CALT 6 Jul 2009 11:51
1.00 1.00 1.00 RG90604-CALS 6 Jul 2009 12:14
1.00 1.00 1.00 RG90604-CALY 6 Jul 2009 12:37
1.00 1.00 1.00 RGS0604-CALA 6 Jul 2009 13:01
1.00 1.00 1.00 RG90604-CALB 6 Jul 2009 13:24
1.00 1.00 1.00 RG%0604-CALC 6 Jul 2009 13:47

Analyst:____£RK

Inj. Volume: len €

L
MeCL Lotk UECOE__ eag

NOLS: 2 15 ID; 5

dilutions. Manufacturer 37 q&?r

Tue Jul 07 08:49:39 2009
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Scope and Application

Analytes, Matrix(s), and Reporting Limits

Methods 8260B -5 mL aqueous purge, 8260B - 25mL aqueous purge, 8260B — 5gr soll
and 8260B — medium level soil.

Applicable matrices include all agueous samples, sediment, and soil.
The standard reporting limit (RL) is established at or above the low-level standard in the

calibration curve. For a 5-ml purge volume, the RL for the majority of compounds is 1
ug/I.

On occasion clients may request modifications to this SOP. These modifications are handled
following the procedures outlined in the Quality Assurance Manual.

2.0

2.1

2.2

2.3

2.4

3.0

3.1

3.2

3.3

Summary of Method

This analytical method is utilized for the analysis of water, sediment and soil from
hazardous waste sites for the organic compounds listed in Table 1.

The method includes sample preparation and analyses by purge and trap gas
chromatograph/mass spectrometer (GC/MS). Method can be used for 5mL purge or
25mL purge (concentrations adjusted accordingly).

Volatile compounds are extracted from sample matrix by the purge and trap method.
Analytes are desorbed onto a capillary column. An appropriate ramping temperature
program is applied to maximize separation and achieve the correct resolution between the
analytes. A mass spectrometer detector (MSD) interfaced to the gas chromatograph (GC)
is utilized to detect analytes of interest.

Analytes eluted from the capillary column are introduced into the mass spectrometer via a
direct connection. Identification of target analytes is accomplished by comparing their
mass spectra with the electron impact spectra of authentic standards. Quantitation is
accomplished by comparing the response of a major (quantitation) ion relative to an
internal standard using a_minimum of a five-point calibration curve.

Definitions
VBLK - Volatile blank: VBLK’s are made from laboratory produced volatile free water.

They are analyzed before samples to ensure a clean laboratory environment and
analytical system.

IBLK — Instrument Blank: IBLK’s are made from laboratory produced volatile free water.
They are analyzed after high level samples to verify that the system is clean and
demonstrate the absence of carryover.

LCS — Laboratory Control Sample: An LCS consists of a sample of volatile free water
that is spiked with a group of target compounds representative of the method analytes. It
is used to monitor the accuracy of the analytical process, independent of matrix effects.
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3.5

3.6

4.0

4.1

4.2

4.3

5.0

SOP No. BF-MV-005, Rev. 2
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221T

Surrogates (System Monitoring Compounds): Surrogates are organic compounds
which are similar to the target analytes in chemical composition and behavior in the
analytical process, but which are not normally found in environmental samples. Each
sample, VBLK, LCS and MS/MSD are spiked with surrogates.

MS/MSD — Matrix_Spike/Matrix_Spike Duplicate: A Matrix Spike is an environmental
sample which is spiked with a group of target compounds representative of the method
analytes. A Matrix Spike Duplicate is a second aliquot of the same sample, which is
spiked with the same target compounds. These samples are used to evaluate accuracy
and precision in environmental samples.

Batch: A batch is a set of 20 samples using the same procedures within the same time
period. Using this method each BFB analysis will start a new batch. Batches for medium
level soils are defined at the sample preparation stage and may be analyzed on multiple
instruments over multiple days, although reasonable effort must be made to keep the
samples together.

Interferences

Airborne contamination may result from solvent vapors. VBLKs and IBLKs will be utilized
to demonstrate a clean system and laboratory environment.

Some volatile compounds can permeate through a sample septum seal during storage or
shipment. A weekly volatile holding blank is stored in all sample incubators to monitor
contamination.

Contamination by carryover can occur whenever a sample with high concentrations of
target compounds precedes a sample with low levels. The purging device, syringe and
lines are flushed between every analysis to reduce carry over contamination. The trap is
baked between each analysis.

Safety

Employees must abide by the policies and procedures in the Corporate Environmental Health and
Safety Manual (CW-E-M-001) and this document. This procedure may involve hazardous
material, operations and equipment. This SOP does not purport to address all of the safety
problems associated with its use. It is the responsibility of the user of the method to follow
appropriate safety, waste disposal and health practices under the assumption that all samples
and reagents are potentially hazardous. Safety glasses, gloves, lab coats and closed-toe,
nonabsorbent shoes are a minimum.

5.1

5.1.1

5.1.2

Specific Safety Concerns or Requirements

The gas chromatograph and mass spectrometer contain zones that have elevated
temperatures. The analyst needs to be aware of the locations of those zones, and must
cool them to room temperature prior to working on them.

The mass spectrometer is under deep vacuum. The mass spectrometer must be brought
to atmospheric pressure prior to working on the source.
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5.1.3 There are areas of high voltage in both the gas chromatograph and the mass

5.2

spectrometer. Depending on the type of work involved, ei
instrument off, or disconnect it from its source of power.

Primary Materials Used

ther turn the power to the

The following is a list of the materials used in this method, which have a serious or significant
hazard rating. Note: This list does not include all materials used in the method. The table
contains a summary of the primary hazards listed in the MSDS for each of the materials
listed in the table. A complete list of materials used in the method can be found in the reagents

and materials section.

Employees must review the information in the MSDS for each material

before using it for the first time or when there are major changes to the MSDS.

exposure. Irritant to the eyes.

Exposure
Material Hazards Limit (1) Sighs and symptoms of exposure
Methanol | Flammable | 200 ppm- A slight irritant to the mucous membranes. Toxic effects
Poison TWA exerted upon nervous system, particularly the optic nerve.

[rritant Symptoms of overexposure may include headache,
drowsiness and dizziness. Methyl alcohol is a defatting
agent and may cause skin to become dry and cracked. Skin
absorption can occur; symptoms may parallel inhalation

1-—

Exposure limit refers to the OSHA regulatory exposure limit.

Equipment and Supplies

Instrumentation

Purge and trap devices

Varian Archon Auto sampler

Encon Concentrator

O/l Analytical Auto sampler and Concentrator
Centurion Auto sampler

Trap Packing
Vocarb 3000

o Carbpack B

o Carboxen 1000

o Carboxen 1001
Ol #10

o Tenax

o Silica Gel

0O cms

Other traps may be used if the Quality Control criteria are met.
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.3 Gas Chromatograph/Mass Spectrometer (GC/MS) - GC: HP5890, MS:

« Gas chromatograph Column - J&W Scientific DB-624 or Phenomenex ZB-624
« Internal diameter: 0.25mm or 0.18mm

« Length: 20m, 30m or 60m.

« Coating: Cyanopropylphenyl Methyl Silicone

o Film thickness: 1.0um or 3.0um

4 Data System
o Computer with Chemstation enviroquant software

« Gas Chromatograph/Mass Spectrometer (GC/MS)-GC: HP6890 or HP7890, MS: Hewlett-
Packard/Agilent 5973N or 5975.
o ProLab Resources software

5 Analytical Balance Mettler - Toledo Inc. Mettler AE160

Supplies
« Syringes - Hamilton Syringes size, 10ul, 25ul, 50ul, 100ul, 500ul, 1ml, 5ml, 20ml, 25ml

. Pasteur Pipettes — disposable

- Vials and caps - 2ml disposable

« Vials and caps - 40ml disposable

« Volumetric flasks - Pyrex 2ml, Pyrex 10ml, Pyrex 50ml, Pyrex 100m|
« pH paper - wide range -.EM Science

Reagents and Standards

Reagent Water - For volatile analysis, the reagent water is volatile free and is prepared
by passing water through a carbon trap.

Methanol - Burdick & Jackson, purge and trap grade

Stock Standards - Are purchased as certified standard mixtures. Traceability is
documented following the procedures in the "Standards Traceability and Preparation
Logbooks" SOP# AGP-STD-14. Individual compounds are prepared using reagent grade
chemicals following the "Primary Standards Preparation” SOP# AMV-STD-25.

1 Stock Target Compound Mix — Is composed of three different mixtures.

7.3.1.1Gas Mix (See Table 7 for component list) is purchased at a concentration of
2000ug/ml.

7.3.1.254 Component Mix (See Table 8 for component list) is purchased at a concentration
of 2000ug/ml.

7.3.1.3 8260+ Mix (See Table 9 for component list) is purchased and is composed of four
separate mixtures.

o 8260+ Mix #1 is purchased at a concentration of 2000ug/ml.

« 8260+ Mix #2 is purchased at a concentration of 5000ug/ml.
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o 8260+ Mix #3 is purchased at a concentration of 20000ug/ml.

o 8260+ Mix #4 is purchased at a concentration of 5000ug/ml.

Stock Calibration Verification Mix — Is composed of two different mixtures.

7.3.2.1 The Second Source Mix (See Table 10 for component list) is purchased at a

concentration of 2000ug/ml.

7.3.2.2 The 8260+ Second Source Mix (See Table 11 for component list) is purchased and is

7.3.3

7.3.4

7.3.5

7.3.6

7.4

7.4.1

7.4.2

7.4.3

7.5

7.5.1

composed of two separate mixtures.

« 8260+ Second Source Mix #1 is purchased at a concentration of 2000ug/ml.
« 8260+ Second Source Mix #2 is purchased at a concentration of 5000ug/ml.
Stock Internal Standard Solution - A mixture of 1,4-Dichlorobenzene-d4,

Chlorobenzene-d5 and 1,4-Difluorobenzene in Methanol is purchased at a concentration
of 2500ug/ml.

Stock System Monitoring Solution — A mixture of Toluene-D8, 4-Bromofluorobenzene
and 1,2-Dichloroethane-d4 in Methanol is purchased at a concentration of 2500ug/ml.

Stock Matrix Spike Solution — A 5 component mixture of 1,1-dichloroethene,
trichloroethene, chlorobenzene, toluene, and benzene in Methanol is purchased at a
concentration of 2500ug/ml.

Stock BFB Solution — A solution of 4-Bromofluorobenzene in Methanol is at a
concentration of 25000ug/ml.

Secondary 1S and System Monitoring Calibration Dilution Standards - these
solutions are used for the manual injections required to prepare the initial calibration.

Internal Standard Solution - 80ul of stock standard IS solution (2500ug/ml) is added to
approximately 1 ml of purge and trap grade methanol in a 2 ml Class A volumetric, and
then brought up to final volume of 2 ml with additional purge and trap grade methanol for a
final concentration of 100ng/ul.

System Monitoring Compound Solution - 80ul of stock standard Surrogate solution
(2500ug/ml) is added to approximately 1 ml of purge and trap methanol in a 2 ml Class A
volumetric, and then brought up a final volume of 2ml with additional purge and trap grade
methanol for a final concentration of 100ng/ml.

To calculate appropriate expiration dates, refer to “Standards Traceability and Preparation
Logbooks”.

Working Standards

Intermediate Calibration Solution (Three individual mixtures)

7.5.1.1 250ul of stock standard Gas Mix solution (2000ug/ml) is added to approximately 4 ml
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of purge and trap methanol in a 5ml Class A volumetric, and then brought up to a final
volume of 5ml with additional purge and trap grade methanol for a final concentration
of 100ng/ul.

7.5.1.2500ul of stock standard 54 Component Mix solution (2000ug/ml) is added to
approximately 9ml of purge and trap methanol in a 10ml Class A volumetric, and then
brought up a final volume of 10ml with additional purge and trap grade methanol for a
final concentration of 100ng/ul.

7.5.1.31000ul of each of the four stock standard 8260+ Mixes are added to approximately
5ml of purge and trap methanol in a 10ml Class A volumetric, and then brought up a
final volume of 10ml with additional purge and trap grade methanol.

7.5.2 Matrix_Spike Solution - 100ul of stock standard 5 component solution (2500ug/ml) is
added to approximately 4 ml of purge and trap methanol in a 5 ml Class A volumetric, and
then brought up a final volume of 5ml with additional purge and trap grade methanol for a
final concentration of 50ng/ul.

7.5.3 A Full List Matrix Spike Standard is made from stock Calibration Verification Standards
and is composed of two mixes.

7.5.3.1 250ul of stock standard Gas Mix solution (2000ug/ml) is added to approximately 4 mi
of purge and trap methanol in a 5ml Class A volumetric, and then brought up a final
volume of 5ml with additional purge and trap grade methanol for a final concentration
of 100ng/ul.

7.5.3.2200ul of each of the two stock standard 8260+ Second Source Mixes are added to
approximately 1ml of purge and trap methanol in a 2ml Class A volumetric, and then
brought up a final volume of 2ml with additional purge and trap grade methanol.

7.5.4 Working Internal Standard and System Monitoring Compound Solutions — for auto
injection by instrument.

7.5.4.1 Working Internal Standard Solution - An Internal Standard Mixture is made from IS
stock standard (2500ug/ml). For water analysis a concentration between 20 and
30ng/ul is prepared, depending on sample loop size of the auto sampler, to produce a
final concentration of 25ug/L in the sample. For low level soil analysis a concentration
between 45 and 55ng/ul is prepared, depending on sample loop size of the auto
sampler, to produce a final concentration of 50ug/Kg in the sample.

7.5.4.2Working _System Monitoring Calibration Solution - A System Monitoring
Compounds Mixture is made from Surrogate stock standard (2500ug/ml). For water
analysis a concentration between 20 and 30ng/ul is prepared, depending on sample
loop size of the auto sampler, to produce a final concentration of 25ug/L in the sample.
For low level soil analysis a concentration between 45 and 55ng/ul is prepared,
depending on sample loop size of the auto sampler, to produce a final concentration of
50ug/Kg in the sample.

7.5.5 Tuning Mixture - 4ul of stock solution 4-Bomofluorobenzene (BFB) tuning mixture is
added to approximately 1 ml of purge and trap grade methanol in a 2 ml Class A
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and then brought up to final volume of 2 ml with additional purge and trap

grade methanol for a final concentration of 50ng/ul.

7.5.6 Working Initial Calibration Standards

7.5.6.1 Water:

7.5.6.1.1

7.5.6.1.2

7.5.6.1.3

7.5.6.2 Water:

25 mL

20ul, 10ul and 5ul each of Intermediate Calibration Solution (7.5.1) and 15ul,
5ul and Oul of System Monitoring Compound Solution (7.4.2) is added to
reagent water in each of three 50ml volumetric flasks. The flasks are brought
to volume with reagent water to prepare the 40, 20 and 10 ug/L standards
respectively.

4ul and 1ul each of Intermediate Calibration Solution (7.5.1) and System
Monitoring Compound Solution (7.4.2) are added to reagent water in 100 ml
volumetric flasks. The flasks are brought to volume with reagent water to
prepare the 4ug/L and 1lug/L standards respectively.

Each standard is then transferred into a 40ml vial and loaded onto the auto
sampler.

5 mL (5 point curve)

7.5.6.2.1

7.5.6.2.2

7.5.6.2.3

7.5.6.3 Water:

50ul, 25ul 12.5ul and 5ul each of Intermediate Calibration Solution (7.5.1) and
37.5ul, 12.5ul, Oul and 5ul of System Monitoring Compound Solution (7.4.2) is
added to reagent water in each of four 50ml volumetric flasks. The flasks are
brought to volume with reagent water to prepare the 100, 50, 25 and 10 ug/L
standards respectively.

1lul of each Intermediate Calibration Solution (7.5.1) and 1.0ul of System
Monitoring Compound Solution (7.4.2) is added to reagent water in a 100ml
volumetric flask. The flask is brought to volume with reagent water to prepare
the 1ug/L standard.

The standard is then transferred into a 40ml vial and loaded onto the auto
sampler.

5 mL (6 point curve)

7.5.6.3.1

7.5.6.3.2

50ul, 25ul 12.5ul and 5ul each of Intermediate Calibration Solution (7.5.1) and
37.5ul, 12.5ul, Oul and 5ul of System Monitoring Compound Solution (7.4.2) is
added to reagent water in each of four 50ml volumetric flasks. The flasks are
brought to volume with reagent water to prepare the 100, 50, 25 and 10 ug/L
standards respectively.

5ul and 1ul of each Intermediate Calibration Solution (7.5.1) and 5.0ul and
1.0ul of System Monitoring Compound Solution (7.4.2) is added to reagent
water in each of two 100ml volumetric flasks. The flasks are brought to volume
with reagent water to prepare the 5.0 and 1.0ug/L standards respectively.
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7.5.6.3.3 Each standard is then transferred into a 40ml vial and loaded onto the auto

sampler.

7.5.6.4 Soil: (5 point curve)

7.5.6.4.1 100ul, 50ul, 25ul, 10ul and 2.5ul each of Intermediate Calibration Solution

7.5

.6.4.2

(7.5.1) and 75ul, 25ul, Oul, 10ul and 2.5ul of System Monitoring Compound
Solution (7.4.2) is added to reagent water in each of five 50ml volumetric
flasks. The flasks are brought to volume with reagent water to prepare the
200, 100, 50, 20 and 5 ug/kg, standards respectively.

5 ml of each standard is then transferred into five individual 40ml vials and
loaded onto the auto sampler.

7.5.6.5 Soil: (6 point curve)

7.5.6.5.1 100ul, 50ul, 25ul, 10ul, 5ul and 2.5ul each of Intermediate Calibration Solution

7.5

.6.5.2

(7.5.1) and 75ul, 25ul, Oul, 10ul, 5ul and 2.5ul of System Monitoring Compound
Solution (7.4.2) is added to reagent water in each of six 50ml volumetric flasks.
The flasks are brought to volume with reagent water to prepare the 200, 100,
50, 20, 10 and 5 ug/kg, standards respectively.

5 ml of each standard is then transferred into six individual 40ml vials and
loaded onto the auto sampler.

7.5.7 Continuing Calibration Standard

7.5.7.1 Water: 25 m|

7.5.7.1.1 5ul of stock target compound mix is added to approximately 49mis of reagent

water in a 50ml volumetric flask. The volumetric is brought to a final volume of
50ml to make a final concentration of 10ppb. Pour the standard into a 40ml
vial. The auto sampler adds the internal standard and system monitoring
compounds.

7.5.7.2 Water:

7.5

7.5.7.3

7.2.1

Soi

5ml

12.5ul of stock target compound mix is added to approximately 49mls of
reagent water in a 50ml volumetric flask. The volumetric is brought to a final
volume of 50ml to make a final concentration of 25ppb. Pour the standard into
a 40ml vial. The auto sampler adds the internal standard and system
monitoring compounds.

25ul of stock target compound is added to approximately 49mls of reagent
water in a 50ml volumetric flask. The volumetric is brought to a final volume of
50ml to make a final concentration of 50ppb. Take 5ml and transfer it into a
40ml vial. The auto sampler adds the internal standard and system monitoring
compounds.
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Storage of Standards

7.6.1 Stock standards are stored in flame sealed ampoules at 22° C to —20° C according to

the vendor’s specifications.

7.6.2 Secondary dilution standards are stored in Teflon-sealed crimp cap vials at < 0° C.

7.6.3 Aqueous standards are stored in Teflon-sealed vials at 4° C + 2°C.

8.0

8.1

8.2

8.3

8.4

8.5

Sample Collection, Preservation, Shipment and Storage

Samples are collected in 40 mL vials with caps and septa, preserved to a pH < 2 with
Hydrochloric Acid and stored at 4+2 degrees C until time of analysis.

Holding time for unpreserved samples is 7 days from sample date. For preserved
samples the holding time is 14 days from sample date.

For some clients, regulatory agencies or QAPPS, the specified holding times may be
different than those described in 8.2. In those cases, consult the specific
Protocol/Method/QAPP or Project Manager for holding time details.

Sample Storage

Volatile samples are stored at 4+2°C from the time of collection until analysis.

Volatile samples are stored together in refrigerators specifically designated for volatiles
only.

Storage blanks are stored with samples until analysis.

Samples and extracts are stored separately.

Volatile samples and standards are stored separately.

Preparation Of MS/MSD Samples

8.5.1 Water Samples: 40ml vial is spiked with 8ul of 50ng/ul or 4ul of 100ng/ul matrix

spike standard for 25ml purge and 22ul of 50ng/ul or 11ul of 100ng/ul for the 5ml
purge. This corresponds to a final concentration in the samples of 10ug/L and
25ug/L respectively. Analysis proceeds according to procedures described for
water analysis.

8.5.2 Low Level Soil/Sediment Samples: 5ul of 50ng/ul or 2.5ul of 100ng/ul of matrix

spiking solution is added to a 5g aliquot of sample. This corresponds to a final
concentration in the samples of 50 ug/kg. Analysis proceeds according to
procedures described for low-level soil/sediment samples.

8.5.3 Medium Level Soil/Sediment Samples: 1ml of methanol containing the soil spiking

solution is combined with 50 mL of water. Sample analysis proceeds according to
procedures described for medium level soil/sediment samples.
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Quality Control

Blank Analysis

Method Blank: A method blank consisting of a clean reference matrix (reagent water or
purified quartz sand) must be analyzed prior to the analysis of samples but following any
standard analysis.

« Target compounds detected in a method blank must fall below the reporting limit,
unless specified in client QAPP.

« If internal standard or systems monitoring compound recoveries are not met, the
method blank must be reanalyzed before the analysis of samples.

Storage (Holding) Blank: A weekly holding blank is analyzed to determine if cross
contamination occurs within the volatile holding area. The results are reviewed by the
quality assurance department and deemed acceptable or not acceptable. Corrective
action, if necessary, will be taken.

Instrument Blank: An instrument blank consisting of a clean reference matrix analyzed
after the analysis of samples containing target compounds which exceed the calibration
range. Multiple instrument blanks are shot until the instrument blank meets the criteria for
method blanks.

Matrix Spike Blank (MSB/LCS) An aliquot of clean reference material spiked with the
matrix spiking solution is analyzed with each analytical batch.

If a compliant Second Source Calibration Verification (SCV) has already been analyzed,
then standards from the primary (CCV) source may be used. The solution is spiked at a
concentration of 10ug/L for 25ml analysis, 25ug/L for 5ml analysis and 50ug/Kg for soil
analysis.

Alternatively, a standard that is purchased from an alternate vender (or where not
available from a second vendor an alternate lot will be used) from the continuing (CCV)
standard may be used. The solution is spiked at a concentration of 10ug/L for 25ml
analysis, 25ug/L for 5ml analysis and 50ug/Kg for soil analysis.

The MSB/LCS must fall within internally derived statistical control limits or where
applicable the limits specified by a project QAPP.

Analytes that have been identified as a Poor Performing Compounds (Table 5) will be
considered compliant as long as their percent recovery exceeds 10%.

Routine compounds included in the MSB/LCS are:

1,1-Dichloroethene; Chlorobenzene; Toluene; Benzene; Trichloroethene

9.2.6

When required, the MSB/LCS a ‘full-compound’ spike will be prepared and the MSB/LCS
will be spiked with all compounds of interest. Due to the potentially large number of target
compounds for method 8260B, it is possible that a few of the spiking compound could fall
outside limits in the MSB/LCS. If a compound falls outside limits biased high and that
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compound is not found in the samples, a comment will be made in the case narrative and
the data will be found to be acceptable.

If the results of sample matrix spikes fall outside of the quality control range due to matrix,
the MSB is used to verify that the laboratory can perform a spike on a clean matrix.

Matrix_Spike And Matrix Spike Duplicate Analysis A matrix spike and matrix spike
duplicate consisting of an actual field sample which has been spiked with the matrix
spiking solution.

Matrix spike and matrix spike duplicate analysis will not be performed on rinsates or
field/trip blanks.

If a sample has not been designated for MS/MSD analysis by the client, a sample will be
selected at the analyst’s discretion. MS/MSD analysis will be performed at a minimum of
every 20 samples.

If insufficient sample was received for a designated MS/MSD the client will be contacted
with the laboratories in-house designated sample for MS/MSD analysis. If no MS/MSD is
required, the instance will be documented in the SDG narrative.

If medium level analysis is required on the client designated sample, the laboratory
analyst will choose a low level sample on which to perform the quality control analysis.
Medium level QC will also be performed.

Data Assessment & Acceptance Criteria for QC Measures

Technical Acceptance Criteria For Initial Calibration

9.4.1.1 SPCCs (System performance check compounds) are compounds used to check

compound instability degradation. The following average minimum average response
factors must be met before the curve can be used.

Chloromethane 0.10
1,1-Dichloroethane 0.10
Bromoform 0.10
Chlorobenzene 0.30
1,1,2,2-Tetrachloroethane 0.30

9.4.1.2 CCCs (Calibration Check Compounds) evaluate the calibration based on the integrity

of the system. The % RSD for the CCCs MUST be equal or less than 30%. The
CCCs are:

Vinyl chloride
1,1-Dichloroethene
Chloroform
1,2-Dichloropropane
Toluene

Ethyl benzene
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If the % RSD of any of the target analytes is 15% or less, the average response factor is
assumed constant and the average response factor may be used for quantitation.

OR

If the % RSD of a target analyte is greater than 15%, linear regression or quadratic
regression (forcing through the origin is advisable in both these models, to increase the
accuracy at the low end of the calibration curve) may be used providing the coefficient of
determination is greater than or equal to 0.99. If quadratic regression is used, a minimum
of 6 calibration points must to be analyzed.

9.4.1.3 Non-standard analytes are sometimes requested for analysis by this method. For
these analytes it is acceptable to analyze a single point standard at the reporting limit
with each continuing calibration rather than a five point calibration. If the analyte is not
detected in the associated samples a non-detect will be reported and no further action
is required. If the analyte is detected in any of the samples, a five point calibration will
be analyzed and the samples with a positive detection will be re-analyzed against this
compliant curve.

9.4.1.4 Second Source Calibration Verification To verify the accuracy of the initial
calibration, a standard is obtained from a source different from the Calibration
Standards. This is also referred to as an SCV.

9.4.1.4.1 Following the analysis of an acceptable initial calibration curve, an aliquot
of this independent standard is analyzed at the CCV level.

9.4.1.4.2 Recoveries of all compounds shall fall within £30% of the expected values.
However, the recoveries of up to 40% are allowable for up to four
compounds.

9.4.2 Technical Acceptance Criteria For Continuing Calibration

9.4.2.1SPCCs - A system performance check is made daily or during every 12 hour
analytical shift. Each compound must meet its minimum response factor (see Initial
Calibration Criteria).

9.4.2.2 CCCs - Used to check the validity of the initial calibration. The % Difference for each
CCC shall be less than or equal to 20% from the initial calibration for the continuing
calibration to be valid. All non-CCC target compounds must be less than 50%
difference (or Drift) with allowance for up to six target analytes to be greater than 50%.

9.4.2.3 Internal Standard Retention Time — The retention times for all internal standards
must be evaluated to make sure that they are no more than 30 seconds from that of
the midpoint of the initial calibration. If the retention time shift is greater than 30
seconds, the system must be inspected for malfunctions and maintenance must be
performed, as required.

9.4.2.4 Internal Standard Response — The EICP area for all internal standards must be
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evaluated to make sure that they have not change by a factor greater than two (-50%
to +100%) from that of the midpoint of the initial calibration. If the response exceeds
these limits, the system must be inspected for malfunctions and maintenance must be
performed, as required.

9.4.3 Technical Acceptance Criteria of Quality Control Samples

Samples, blanks, matrix spikes, and matrix spike duplicates must meet internal standard
and system monitoring compound recovery limits. Where the Internal Standard recovery
limit equals sample internal standard characteristic ion area (EICP) divided by the CCV
internal standard characteristic ion area (EICP), multiplied by 100.

9.5 Corrective Action for Out-of-Control Data

9.5.1 Corrective Actions For MS/MSD

9.5.1.1If the recoveries of the internal standards and system monitoring compounds do not
agree with the unspiked sample (i.e. the sample recoveries were within control limits
and MS/MSD recoveries were outside of control limits) the MS/MSD will be evaluated.
The analyst will use their technical judgment to determine if the non-conformance is
due to sample matrix or laboratory error. If it is determined that the QC failure was
due to laboratory error, then reanalysis will occur.

9.5.1.2 If the recoveries of the internal standards and system monitoring compounds agree
with the unspiked sample (i.e. both the sample and MS/MSD recoveries were outside
of control limits) re-analysis is not required. The instance will be documented in the
SDG narrative.

9.5.1.3 The laboratory on an annual basis establishes limits for the matrix spiking compounds.
If the concentrations determined in the MS/MSD do not meet the control limits, no
corrective action is necessary as long as the MSB/LCS was within control limits. The
instance will be documented in the job narrative.

9.5.2 Corrective Actions For Initial Calibration

9.5.2.1 If technical acceptance criteria cannot be met, it may be necessary to re-analyze the
initial calibration. If after re-analysis, the criteria have not been met, it may be
necessary to inspect the GC/MS system for possible problems.

9.5.2.2 Corrective actions may require one or several of the following procedures:

« Open new/remake standard mixes

« The ion source may be cleaned

« The column may be cut at the injection port end

. Change the purge trap on the purge and trap unit
. Correct purge gas flow to optimize response

« The column may be baked out
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« The purge trap may be baked out
« The column may be replaced

9.5.3 Corrective Actions for Failure to Meet the Continuing Calibration Acceptance
Criteria

9.5.3.1 If the technical acceptance criteria given above are not met, it may be necessary to re-
analyze the continuing calibration check. If, after re-analysis, the given criterion has
not been met, it may be necessary to re-analyze the initial calibration.

9.5.3.2 A single point standard at the reporting limit may be analyzed before the analysis of
any samples. If the analyte is not detected in the associated samples a non-detect will
be reported and a comment in the case narrative will be made. If the analyte is
detected in any of the samples, a five point calibration will be analyzed and the
samples with a positive detection will be re-analyzed against this compliant curve.

9.5.3.3 Other Corrective actions may be taken. The following details possible corrective
actions:
« Open new/remake standard mixes
« Theion source may be cleaned
o The column may be cut at the injection port end
« The trap on the purge and trap unit may be replaced
« The purge gas flow may be adjusted
o The column may be baked out
« The trap may be baked out

« The column may be replaced

9.5.4 Corrective Actions For Samples

9.5.4.1If the internal standard or system monitoring criteria are not met, the sample must be
re-analyzed to insure that it was not an internal problem that affected recoveries. If,
after re-analysis, recoveries are outside of control limits, a matrix effect can be
assumed.

9.5.4.2 When dilutions are performed, target compound concentration must fall within the
upper range of the initial calibration. If any target compound exceeds the calibration
range, the sample would require dilution. The sample immediately following a sample
with target compounds above the calibration range must be monitored to insure that
there is no carryover present. If there is a possibility of carryover, that sample must be
re-analyzed.

9.5.4.3 If matrix effects exist, and both analyses exhibit recoveries outside of control limits,
both analyses will be reported and documented in the job narrative.

9.5.4.41f, after re-analysis, recovery criteria are met, only the second analyses will be
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reported. If the second analyses occur outside of the contract required holding time,
both analyses will be reported in that instance.

9.5.4.51n the case of a matrix spike or matrix spike duplicate, these samples should only be
reanalyzed if an error was identified in preparation or analysis of the sample. Failures
will be documented in the SDG narrative.

9.5.5 Corrective Actions for Failure to Meet the Laboratory Control Sample (Matrix Spike
Blank) Acceptance Criteria

9.5.5.1 The laboratory on an annual basis establishes limits for the matrix spiking compounds.
The LCS must fall within these control limits. When required, the LCS will be spiked
with all compounds of interest, otherwise spiked to include a minimum of 1,1-
dichloroethene, trichloroethene, chlorobenzene, toluene, and benzene. Due to the
potentially large number of target compounds for method 8260B, it is possible that a
few of the spiking compounds could fall outside limits in the MSB/LCS. If a compound
falls outside limits biased high and that compound is not found in the samples, a
comment will be made in the case narrative and the data will be found to be
acceptable

9.5.5.2 If the technical acceptance criteria are not met, it may be necessary to re-analyze the
matrix spike blank. If, after re-analysis, the given criterion has not been met, it may be
necessary to re-analyze the initial calibration.

9.55.3 Other Corrective actions may be taken. The following details possible corrective

actions:
« Open new/remake standard mixes
« The ion source may be cleaned
« The column may be cut at the injection port end
« The trap on the purge and trap unit may be replaced
« The purge gas flow may be adjusted
« The column may be baked out
« The trap may be baked out
« The column may be replaced

9.5.6 Corrective Actions for Failure to Meet the Method Blank (VBLK) Acceptance Criteria

9.5.6.1 If the technical acceptance criteria are not met, it may be necessary to re-analyze the
associated samples.

9.5.6.2 If the analyte is a common laboratory contaminant (Methylene Chloride, Acetone, 2-
Butanone) the data may be reported with qualifiers if the concentration of the analyte
is less than five times the reporting limit.

9.5.6.3 If the target analyte is not greater than the reporting limit in the samples with the non-
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compliant blank, the data may be reported with the analyte qualified.

9.5.6.4 If surrogate recoveries are not acceptable, the data may be evaluated to determine if

9.5.7

10.0
10.1

10.1.1

the method blank has served the purpose of demonstrating that the analysis is free of
contamination.

Contingencies for Handling Out-of-Control or Unacceptable Data

Inform project manager for client input and fill out job exception report.
Rerun samples to confirm results.

Resample if client or project manager requests.

Procedure

Calibration & Standardization

Instrument Tuning and Performance Check:

The GC/MS system is calibrated using Perflurotributylamine (PFTBA) according to the
recommended tuning conditions suggested by the vendor.

An instrument performance check of Bromofluorobenzene (BFB) is analyzed at the beginning of
each 12-hour analysis period.

The analysis of the instrument performance check is performed using the following procedure:

10.1.2

10.1.3

1ul of a 50ng/ul solution is directly injected, resulting in a 50ng injection of BFB into the
GC/IMS.
A blank containing 50 ng BFB is purged.

The mass spectrum of BFB is acquired using the following procedure:

The apex scan, one scan immediately preceding the apex and one scan immediately
following the apex are averaged. The spectrum is background subtracted using a single
scan no more than 20 scans prior to the elution of BFB.

A scan across the peak at one half the peak height may be averaged. The spectrum is
background subtracted using a single scan no more than 20 scans prior to the elution of
BFB. Background correction cannot include any part of the target peak.

A single scan of the peak may also be used for the evaluation of the tune. The spectrum
is background subtracted using a single scan no more than 20 scans prior to the elution of
BFB. Background correction cannot include any part of the target peak

The mass spectrum of BFB must pass the technical acceptance criteria given in Table 2.

Initial Calibration (ICAL):

The instrument performance check must meet the technical acceptance criteria prior to the
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analysis of an initial curve or samples. The GC/MS system is calibrated using a minimum of five
levels of concentrations. All compounds of interest are included. (See section 9.4 for initial
calibration acceptance criteria.)

Solutions containing target compounds and system monitoring compounds are analyzed at the
following concentrations:

5 ml Purge Analysis

Working Amount Final Conc
Standard Solvent Standard Added Final Vol. (gL '
Conc. (ul) (mL) 9
VSTDO001 MeOH 100ng/ul 1 100 1
VSTDOO05* MeOH 100ng/ul 5 100 5
VSTDO010 MeOH 100ng/ul 5 50 10
VSTD025 MeOH 100ng/ul 12.5 50 25
VSTDO050 MeOH 100ng/ul 25 50 50
VSTD100 MeOH 100ng/ul 50 50 100
5 gram (soil) Purge Analysis
Working Amount Final Conc
Standard Solvent Standard Added Final Vol. (ug/kg) '
Conc. (ul) (mL) g’kg
VSTDO005 MeOH 100ng/ul 25 50 5
VSTDO010* MeOH 100ng/ul 5 50 10
VSTD020 MeOH 100ng/ul 10 50 20
VSTDO050 MeOH 100ng/ul 25 50 50
VSTD100 MeOH 100ng/ul 50 50 100
VSTD200 MeOH 100ng/ul 100 50 200
25 ml Purge Analysis
Working Amount Final Conc.
Standard Solvent Standard Added Final Vol. Water
Conc. (uh) (mL) (ug/L)
VSTDO001 MeOH 100ng/ul 1 100 1
VSTDO004 MeOH 100ng/ul 4 100 4
VSTDO010 MeOH 100ng/ul 5 50 10
VSTD020 MeOH 100ng/ul 10 50 20
VSTDO040 MeOH 100ng/ul 20 50 40

* optional 6" point for the initial calibration

10.1.4 Continuing Calibration Verification (CCV):

Every 12 hours of sample analysis the laboratory must demonstrate that the instrument has
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or changed minimally by performing an instrument performance check and continuing

calibration verification. (See section 9.4 for continuing calibration acceptance criteria.)

10.2

10.2.1

10.2.2

10.2.3

10.2.4

10.3

10.3.1

10.3.2

10.3.3

10.3.4

Before Analysis

Once initial calibration criteria has been met, and prior to analyzing samples and required
blanks, Each GC/MS system must be routinely checked by analyzing a Continuing
Calibration Verification (CCV) standard containing all compounds (including internal
standards and system monitoring compounds) at a concentration of 25ug/L for 5ml
analysis, 10ug/L for 25ml analysis or 50ug/Kg for soil.

If time remains after initial calibration criteria have been met, it may not be necessary to
perform a CCV. The 25 ug/L (10ug/L for 25ml or 50ug/Kg for soil) standard may be
evaluated against the new initial curve and used as the CCV.

If there is no time remaining in the 12-hour period, the instrument performance check
(BFB) must be analyzed along with a new CCV.

Procedure for Continuing Calibration:

10.2.4.1 5ml Water: 12.5ul of target compound mixture is added to a 50ml volumetric
flask. A 5ml aliquot is analyzed. Internal standards and system monitoring
compounds are added by the auto sampler prior to analysis.

10.2.4.2 25ml Water: 5ul of target compound mixture is added to a 50ml volumetric
flask. A 25ml aliquot is analyzed. Internal standards and system monitoring
compounds are added by the auto sampler prior to analysis.

10.2.4.3 Soil: 25ul of target compound mixture is added to a 50ml volumetric flask. A
5ml aliquot is transferred to a sample vial. Internal standards and system
monitoring compounds are added by the auto sampler prior to analysis

Sample Analysis

BFB tuning criteria and GC/MS calibration verification must be met before sample analysis
begins.

The acquisition time of the BFB tune establishes a 12hr. batch. The CCV, MSB, and
VBLK must be analyzed within 12hrs, unless specified by the client request. The
remaining time in the 12hr batch is utilized to run samples of similar matrix. The time of
initiation of purging is considered the injection time. All aqueous samples are considered
a water matrix. All solid samples, with the exception of sludges, are considered soil matrix.
Sludges are run medium level.

Samples and standard solutions are brought to ambient temperature before analysis.
Prior to the analysis of samples, a method blank must be analyzed in accordance with the

associated procedures for a given matrix. Technical criteria for method blanks must be
met prior to sample analysis.
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Within the analytical batch an LCS must be analyzed in accordance with the associated
procedures for a given matrix. Technical criteria for the LCS must be met with each
batch.

Water Sample Analysis

A 5ml sample aliquot is spiked with internal and system monitoring compounds to a final
concentration of 25 ug/L each. 25ml analysis requires a final concentration of 10ug/L. The
spike may be performed manually with a Hamilton gas tight syringe or the auto sampler
may be used. The sample is then loaded onto the auto sampler where it is in turn
transferred to the purge chamber.

The sample is purged for 11.0 + 1 minute at ambient temperature.

At the end of the purge time, the sample is desorbed onto the gas chromatograph column
by rapidly heating the trap from 190C to 250°C (depending on manufacturer
specifications) while the trap is back flushed with Helium between 20 - 60 ml/minute
according to the manufactures specifications. The sample is desorbed onto the column
and the gas chromatograph temperature ramping program is initiated.

While the trap is in the bake mode, the purge chamber is flushed with two 5ml aliquots of
reagent water in order to avoid possible contamination from carryover of target
compounds.

After the sample has desorbed, the trap is conditioned from 190°C to 260°C according to
the manufactures specifications. After baking, the trap is ready for the next sample.

Dilutions may be necessary if the concentration of any target compound exceeds the
working range of the calibration.

In the event that a dilution is required, a measured volume of sample is added to a
volumetric flask then brought to volume with reagent water and inverted 3 times. The
sample in the neck portion is discarded and the remainder of the sample is transferred
into a 40ml VOA vial. Analysis may then proceed as previously described.

Low Level Soil/Sediment Sample Analysis

The low level soil method is based on a heated purge of a 5g sample mixed with reagent
water containing a final concentration of 50 ug/L of internal and system monitoring
compounds.

If a dilution of the soil/sediment is required, a smaller portion of soil may be used. The
smallest amount of soil that may be used is 0.5g. If a higher dilution is required, the
sample must be analyzed as a medium level soil/sediment.

Initial and continuing calibrations that are used for the quantitation of low soils/sediments
are analyzed using the same purge and trap conditions as samples.

The sample consists of the entire contents of the sample container. A 5g portion is
removed using a narrow metal spatula or wooden tongue depressor. This aliquot is then
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placed into an empty VOA vial and the weight is recorded to the nearest 0.01g. 5ml of
reagent water is added to the vial and it is capped.

Internal standards and system monitoring compounds are added to the sample
immediately prior to heating and purging by the auto sampler..

After reagent water is added, the soil/sediment sample is heated to 40°C + 1°C then
purged for 11 + 1 minutes.

After purging, the sample is subjected to desorbing as described for water analysis.

Medium Level Soil/Sediment Samples

The medium level soil/sediment method is based on an extraction of the sample with
methanol. An aliquot of the extract is then added to a 50ml of reagent water.

The sample consists of the entire contents of the sample container. A 5g portion is
removed using a narrow metal spatula or wooden tongue depressor. This aliquot is then
placed into an empty 20ml vial and the weight is recorded to the nearest 0.01g.

1ml of system monitor compound mixture is then added to the sample.

A 9ml aliquot of methanol is quickly added to the sample, bringing the final volume to
10ml. The vial is capped and the sample is shaken for 2 minutes.

A pre-determined amount of methanol extract is added to a 50ml volumetric flask, brought
to volume with reagent water and inverted 3 times. The sample in the neck portion is
discarded and the remainder of the sample is transferred into a 40ml VOA vial. Analysis
may then proceed as previously described in section 10.4.

If sample extracts are prepared in the field (e.g. Terracore kits) then both system
monitoring compounds and internal standards are added by the auto-sampler prior to
analysis.

Table 3 may be used to determine the volume of methanol extract required for a given
dilution factor.

pH Determinations For Water Samples

After the sample aliquots are taken from the VOA vials, the pH of the sample is
determined using wide range pH paper. A checkmark will be entered in the injection
logbook if the sample pH is <2, however if the sample demonstrates a pH>2, the actual
pH will be noted in the injection logbook.

Calculations / Data Reduction

Calculations For MS/MSD Samples

The calculations to determine concentrations are the same equations described for
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sample analysis of a given matrix.

The percent recovery of the matrix spiking compounds is determined using equation:

Matrix Spike Recovery = SSR - SR x 100
SA

11.1.3

Where: SSR = Spiked sample result
SR = Sample results
SA = Spike added

The relative percent difference (RPD) of the recoveries of each compound between the
matrix spike and matrix spike duplicate is determined using equation:

RPD=___ |MSR-MSDR| __ x 100
1/2 (MSR + MSDR)

Where: MSR = Matrix spike recovery
MSDR = Matrix spike duplicate recovery

11.2 Calculations For Initial Calibration

11.2.1 The relative response factor (RRF) for each target compound and each system monitoring
compound is calculated using equation.
RRF= Ax x Cis

Ais Cx
Where,
Ax = Area of the characteristic ion (EICP) for the compound to be measured (see Table
4)

Ais = Area of the characteristic ion (EICP for the specific internal standard (see Table 4)
Cis = Concentration of the internal standard
Cx = Concentration of the compound to be measured

11.2.2 The relative response factor of the Xylenes requires the use of the area response and the
concentration of the peak that represents the single isomer.

11.2.3 The relative response factor of 1,2-dichloroethene is calculated using the sum of the areas
of both isomers and the sum of the concentrations.

11.2.4 The average response factor (RRF) is calculated for all compounds of interest.

11.2.5 The relative standard deviation (% RSD) is calculated over the working range of the curve
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for all compounds using equation:

Standard Deviation=

%RSD = Standard Deviation x 100

Mean

Where,

Xi = each individual value used to calculate the mean
X =the mean of n values

n = the total number of values

11.3 Calculations For Continuing Calibration

11.3.1 The relative response factor (RRF) for all target compounds and system monitoring
compounds is calculated using equation 11.2.1.

11.3.2 The percent difference between the initial calibration and the continuing calibration is
determined for all target compounds and system monitoring compound using equation:
%Difference = _RRFc - RRFi x 100

RRFi
Where,
RRFc = Relative response factor from continuing calibration standard
RRFi = Mean relative response factor from the most recent initial calibration meeting
technical acceptance criteria
11.4 Percent Moisture Determinations
11.4.1 Immediately after weighing the sample for analysis, a 5-10g portion is weighed into a

tarred aluminum weigh pan. The sample is then dried at 105°C. The sample is allowed to
cool. The final weight is recorded. Using the equation for % moisture, concentrations
relative to the dry weight of the soil/sediment samples, may be determined.

% moisture = g of wet sample - g of dry sample x 100

g of wet sample

115

1151

Quantitation of volatile target compounds is done using the internal standard method.
The Internal Standard RRF of the continuing calibration is used in the quantitation
calculation.

Water Samples: The following equation is used to calculate water samples:
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Concentration ug/L =__ (Ax) (Is) (DF)

(Ais) (RRF) (Vo)

Where,

AX =

Ais =
Is =
RRF=

Vo =
Df =

Area of the characteristic ion (EICP) for the compound to be measured (see Table
4)

Area of the characteristic ion (EICP) for the specific internal standard (see Table 4)
Amount of internal standard added in nanograms (ng)

Relative response factor from the ambient temperature purge of the calibration
standard.

Volume of water purged in milliliters (mL)

Dilution factor. The dilution factor for analysis of water samples for volatiles by this
method is defined as the ratio of the number of milliliters (mL) of water purged (i.e.,
Vo above) to the number of mL of the original water sample used for purging. For
example, if 2.0 mL of sample is diluted to 5 mL with reagent water and purged, Df
=5 mL/2.0 mL = 2.5. If no dilution is performed, Df = 1.

11.5.2 Low Level Soil/Sediment Samples - The following equation is used for low level

soil/sediment samples:

Concentration ug/Kg (dry weight basis) = (AX) (Is)

(Ais) (RRF) (Ws) (D)

Where,

AXx, Is, Ais are as given for water.
RRF = Relative response factor form the heated purge of the calibration standard.

D

Ws

100 - % moaisture
100
Weight of sample added to the purge tube, in grams (g).

11.5.3 Medium Level Soil/Sediment Samples

The following equation is used for quantitation of medium level soil/sediment samples:

Concentration ug/Kg (Dry weight basis) =  (Ax) (Is) (Vt) (1000) (Df)

(Ais) (RRF) (Va) (Ws) (D)

Where,

Ax, Is, Ais are as given for water.
RRF = Relative response factor from the ambient temperature purge of the calibration

Vit

standard.
Total volume of the methanol extract in milliliters (mL).
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NOTE: This volume is typically 10 mL, even though only 1 mL is transferred to the vial.

Va= Volume of the aliquot of the sample methanol extract (i.e., sample extract not
including the methanol added to equal 100 uL) in micro liters (ul) added to reagent
water for purging.

Ws = Weight of soil/sediment extracted, in grams (Q).

D = 100 - % moisture
100
Df = Dilution factor. The dilution factor for analysis of soil/sediment samples for

volatiles by the medium level method is defined as:

ul most conc. extract used to make dilution + ul clean solvent
ul most conc. extract used to make dilution

(The dilution factor is equal to 1.0 in all cases other than those requiring dilution of the
sample methanol extract (Vt). The factor of 1,000 in the numerator converts the value of
Vt from mL to ul.)

11.6 When quantitating the sample concentration of Xylenes (total), the areas of both the m & p
Xylene peak and the o-Xylene peak are summed and the RRF determined using equation
11.2.1 are used. The concentration of each peak may be determined separately and then
summed to determine the concentration of Xylene (total).

11.7 When quantitating the concentration of 1,2-Dichloroethene (total), the concentrations of
the two isomers (cis and trans) are summed.

11.8 Secondary ion quantitation may be used if interferences (such as matrix effects) may
cause a bias in quantitation.

11.9 If manual integration of any compound (including internal standards, system monitoring
compounds, target or tentatively identified compounds) is required, the EICP of that
compound will be provided. All manual integrations will be identified with an "m" and
initialed and dated by the GC/MS analyst.

11.10 Tentatively Identified Compounds

11.10.1 An estimated concentration for tentatively identified compounds will be determined
using the equations described above for a given matrix using the total area counts of both
the tentatively identified compound and the nearest internal standard which is free of
interferences.

11.10.2 The RRF used to determine all concentrations of tentatively identified compounds
will be an assumed RRF of one (1).

11.10.3 All tentatively identified compounds will be qualified as "J" (estimated) and "N"
(presumptive evidence).
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11.11 System Monitoring Compounds
11.11.1 The recovery of all system monitoring compounds in samples, blanks matrix
spikes and matrix spike duplicates, is calculated using equation:
% Recovery = Concentration (amount) found x 100
Concentration (amount) spiked
11.11.2 The recovery limits for each system monitoring compound are laboratory

established on an annual basis. The recoveries must be within the criteria limits. If they
fall outside criteria limits, the results must be evaluated and the sample reanalyzed, if
necessary.

11.11.3 The relative retention time (RRT) of each system monitoring compound must be
within the acceptance windows of +0.06 RRT.

11.12 Internal Standards

11.12.1 The internal standards of all samples, blanks, matrix spikes and matrix spike
duplicates must be monitored. The EICP area of each internal standard must be within
the range of -50.0 percent to 200.0 percent of those in the continuing calibration.

11.12.2 The relative retention time (RRT) of each internal standard must be within 0.5
minutes (30 seconds) of those in the continuing calibration.

11.13 Verification of Calculated Result

11.13.1 The laboratory analyst/data entry analyst will print out and review sample
worksheets and hand calculate the result for positive hits, internal standards and
surrogates for comparison to the LIMS calculated result. Corrective action will result, if
needed.

12.0 Method Performance

Each analyst prior to sample analysis will perform 4 replicate QC check standards as an Initial
Demonstration of Capability. The average recovery and standard deviation are calculated in the
LIMS system and kept with each analyst's training file.

12.1 Method Detection Limit Study (MDL)

The method detection limit (MDL) is the lowest concentration that can be detected for a given
analytical method and sample matrix with 99% confidence that the analyte is present. The MDL is
determined according to the laboratory’'s MDL procedure in the QA Manual. MDLs reflect a
calculated (statistical) value determined under ideal laboratory conditions in a clean matrix, and may
not be achievable in all environmental matrices. The laboratory maintains MDL studies for analyses
performed; these are verified at least annually unless method requirements require a greater
frequency.

Company Confidential & Proprietary




12.2

12.3

13.0

SOP No. BF-MV-005, Rev. 2
Effective Date: 03/30/2010
Page No.: 27 of 58

221T

Demonstration of Capabilities

12.2.1 A one—time initial demonstration of performance for each individual method for
both soils and water matrices must be generated.

12.2.2 This requires quadruplicate analysis of a mid—level check standard containing all
of the standard analytes for the method using the same procedures used to
analyze samples, including sample preparation.

12.2.3 Compare these results with the acceptance criteria given in the Method or to
laboratory historical limits (if available).

12.2.4 Repeat the test for any analyte that does not meet the acceptance criteria.

Repeated failure for any analyte indicates the need for the laboratory to evaluate
the analytical procedure and take corrective action.

Training Requirements

12.3.1 The supervisor has the responsibility to ensure that this procedure is performed by
an analyst who has been properly trained in its use and has the required
experience.

12.3.2 The following analyst validation information is maintained for this method in the
laboratory QA files.

12.3.3 The analyst must complete the laboratory safety orientation training that includes,
but is not limited to, chemicals, PPE requirements, and electrical safety.

12.3.4 The analyst must read and understand this SOP.
12.3.5 The analyst must read and understand the Method used as reference for this SOP.
12.3.6 The analyst must complete a DOC or successfully analyze PT samples annually.

12.3.7 The analyst must complete the TestAmerica Quality Assurance Training.

Pollution Control

It is TestAmerica’s policy to evaluate each method and look for opportunities to minimize waste
generated (i.e., examine recycling options, ordering chemicals based on quantity needed,
preparation of reagents based on anticipated usage and reagent stability). Employees must abide
by the policies in Section 13 of the Corporate Environmental Health and Safety Manual (CW-E-M-
001) for “Waste Management and Pollution Prevention.”

14.0 Waste Management

Waste management practices are conducted consistent with all applicable rules and regulations.
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Excess reagents, samples and method process wastes are disposed of in an accepted manner.
Waste description rules and land disposal restrictions are followed. Waste disposal procedures
are incorporated by reference to the Corporate Safety Manual. The following waste streams are
produced when this method is carried out.

14.1

Waste Streams Produced by the Method

The following waste streams are produced when this method is carried out.

1411

14.1.2

14.1.3

14.1.4

14.1.5

Spill Response: Any spills must be cleaned up immediately and handled correctly. Any
wastes that have a pH < 7 must be disposed of in an "A" waste container. Any wastes
having a pH > 7 must be disposed of in a "D" waste container.

Agqueous waste generated from analysis: Any wastes that have a pH < 7 must be
disposed of in an "A" waste container. Any wastes having a pH > 7 must be disposed of in
a "D" waste container.

Solvent waste generated from analysis: Solvent waste is stored in laboratory approved
metal waste receptacle and labeled "C" waste. Waste receptacles are then taken to
sample control where they are then properly disposed of.

Solid waste generated from analysis: Solid volatile analysis waste consists of soils and
glass. The soil is wrapped in tin foil and placed in the solid waste receptacle. Soils used
for dry weight measurements are also disposed of in this manner. Glass waste such as
pipettes and vials are rinsed and disposed of in approved glass receptacles

Expired Standards: Expired and used standards are stored in a laboratory approved
metal waste receptacle labeled “BV”. Waste receptacles are then taken to sample control
where they are then properly disposed of.

15.0 References / Cross-References
« Method 8260B, “Test Methods for Evaluating Solid Waste”;, SW846, Third Edition,
December 1996.
16.0 Method Modifications:
ltem Method Modification
N/A
17.0 Attachments

Table 1. Compounds Determined by Method 8260B

Table 2. BFB Key lons and lon Abundance Criteria

Table 3. Volume of Medium Level Extracts for Dilution

Table 4. Characteristic Masses (m/z) for Purgeable Organic Compounds
Table 5. Poor Performing Compounds

Table 6. Job Summary Check List (Page 1 & 2)
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Tables 7-15. Composition of Stock Standards

18.0 Revision History
Revision 0, dated 18 July, 2008

Quality Director change, signature added

Section 6.0: Changed section to reflect current instrumentation and column specifications
Section 9: Added Trichloroethene to MSB list, took out duplicate Chlorobenzene

Minor grammatical changes

Revision 01, dated -24 July, 2008

Sec 2.4- removed reference to jet separator and added clarification to 5 point curve
reference

Section 7.5.5.2.1: Changed volumes used to make ICAL

Reduced throughout document volumes used from 25ul to 12.5ul. Also changed throughout
final concentrations from 50ppb to 25ppb.

Sec 9.2.3 and 9.5.5.1- replaced couple with few

Sec 9.4.1.2- removed reference to use of mean RSD

Sec 9.5.1.1- added text to clarify lab practice

Sec 10.1.3- fixed table to reflect concentrations and volumes used.

Sec 10.4.3- added temperature range due to variances in instrumentation

Revision 02, dated — 30 March, 2010

SOP revised. All sections.
Added table 5 for poor performing compounds and their criteria section 9.2.4.
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Table 1: Compounds Determined by Method 8260B
Appropriate Technique
Compound CAS No.’ 5030/5035 5031 5032 5021 5041 Direct
Injection
Acetone 67-64-1 pp c c nd c c
Acetonitrile 75-05-8 pp c nd nd nd c
Acrolein 107-02-8 pp c c nd nd c
Acrylonitrile 107-13-1 pp c c nd c c
Allyl alcohol 107-18-6 ht c nd nd nd c
Allyl chloride 107-05-1 c nd nd nd nd c
Benzene 71-43-2 c nd c c c c
Benzyl chloride 100-44-7 c nd nd nd nd c
Bis(2-chloroethyl)sulfide 505-60-2 pp nd nd nd nd c
Bromoacetone 598-31-2 pp nd nd nd nd C
Bromochloromethane 74-97-5 c nd c c c c
Bromodichloromethane 75-27-4 c nd c c c c
4-Bromofluorobenzene 460-00-4 c nd c c c c
(surr)
Bromoform 75-25-2 c nd c c c c
Bromomethane 74-83-9 c nd c c c c
n-Butanol 71-36-3 ht c nd nd nd c
2-Butanone (MEK) 78-93-3 pp c c nd nd c
t-Butyl alcohol 75-65-0 pp c nd nd nd c
Carbon disulfide 75-15-0 pp nd c nd c C
Carbon tetrachloride 56-23-5 C nd c c c c
Chloral hydrate 302-17-0 pp nd nd nd nd c
Chlorobenzene 108-90-7 c nd c c c c
Chlorobenzene-d5 (IS) c nd c c c c
Chlorodibromomethane 124-48-1 c nd c nd c c
Chloroethane 75-00-3 c nd c C c c
2-Chloroethanol 107-03-3 pp nd nd nd nd c
2-Chloroethyl vinyl ether 110-75-8 c nd c nd nd c
Chloroform 67-66-3 c nd c c c c
Chloromethane 74-87-3 c nd c c c c
Chloroprene 126-99-8 c nd nd nd nd c
3-Chloropropionitrile 542-76-7 | nd nd nd nd pc
Crotonaldehyde 4170-30-3 pp c nd nd nd c
1,2-Dibromo-3- 96-12-8 pp nd nd c nd c
chloropropane
1,2-Dibromoethane 106-93-4 c nd nd c nd c
Dibromomethane 74-95-3 c nd c c c c
1,2-Dichlorobenzene 95-50-1 c nd nd c nd c
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Appropriate Technique
Compound CAS No.” 5030/5035 5031 5032 5021 5041 Direct
Injection
1,3-Dichlorobenzene 541-73-1 c nd nd c nd c
1,4-Dichlorobenzene 106-46-7 c nd nd c nd c
1,4-Dichlorobenzene-d4 c nd nd c nd c
(1S)
cis-1,4-Dichloro-2-butene 1476-11-5 [ nd c nd nd c
trans-1,4-Dichloro-2- 110-57-6 pp nd c nd nd c
butene
Dichlorodifluoromethane 75-71-8 c nd c c nd c
1,1-Dichloroethane 75-34-3 c nd c c c c
1,2-Dichloroethane 107-06-2 c nd c c c c
1,2-Dichloroethane-d4 c nd c c c c
(surr)
1,1-Dichloroethene 75-35-4 [ nd c c c c
trans-1,2-Dichloroethene 156-60-5 c nd c c c c
1,2-Dichloropropane 78-87-5 c nd c c c c
1,3-Dichloro-2-propanol 96-23-1 pp nd nd nd nd c
cis-1,3-Dichloropropene 10061-01-5 c nd c nd c c
trans-1,3-Dichloropropene 10061-02-6 c nd c nd c c
1,2,3,4-Diepoxybutane 1464-53-5 c nd nd nd nd c
Diethyl ether 60-29-7 c nd nd nd nd c
1,4-Difluorobenzene (1.S.) 540-36-3 nd nd nd nd c c
1,4-Dioxane 123-91-1 pp c c nd nd c
Epichlorohydrin 106-89-8 | nd nd nd nd c
Ethanol 64-17-5 | c c nd nd c
Ethyl acetate 141-78-6 | c nd nd nd c
Ethylbenzene 100-41-4 c nd c c c c
Ethylene oxide 75-21-8 pp c nd nd nd c
Ethyl methacrylate 97-63-2 c nd C nd nd c
Fluorobenzene (IS) 462-06-6 c nd nd nd nd nd
Hexachlorobutadiene 87-68-3 c nd nd c nd c
Hexachloroethane 67-72-1 | nd nd nd nd c
2-Hexanone 591-78-6 pp nd c nd nd c
2-Hydroxypropionitrile 78-97-7 | nd nd nd nd pc
lodomethane 74-88-4 c nd c nd c c
Isobutyl alcohol 78-83-1 pp c nd nd nd c
Isopropylbenzene 98-82-8 c nd nd c nd c
Malononitrile 109-77-3 pp nd nd nd nd C
Methacrylonitrile 126-98-7 pp I nd nd nd c
Methanol 67-56-1 | c nd nd nd c
Methylene chloride 75-09-2 c nd C c c c
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Appropriate Technique
Compound CAS No.” 5030/5035 5031 5032 5021 5041 Direct
Injection

Methyl methacrylate 80-62-6 c nd nd nd nd c
4-Methyl-2-pentanone 108-10-1 pp c c nd nd c
(MIBK)
Naphthalene 91-20-3 c nd nd c nd c
Nitrobenzene 98-95-3 c nd nd nd nd c
2-Nitropropane 79-46-9 C nd nd nd nd c
N-Nitroso-di-n-butylamine 924-16-3 pp c nd nd nd c
Paraldehyde 123-63-7 pp c nd nd nd c
Pentachloroethane 76-01-7 I nd nd nd nd c
2-Pentanone 107-87-9 pp c nd nd nd c
2-Picoline 109-06-8 pp c nd nd nd c
1-Propanol 71-23-8 pp c nd nd nd c
2-Propanol 67-63-0 pp c nd nd nd c
Propargyl alcohol 107-19-7 pp | nd nd nd c
B-Propiolactone 57-57-8 pp nd nd nd nd C
Propionitrile (ethyl 107-12-0 ht c nd nd nd c
cyanide)
n-Propylamine 107-10-8 c nd nd nd nd c
Pyridine 110-86-1 | c nd nd nd c
Styrene 100-42-5 c nd c c c c
1,1,1,2-Tetrachloroethane 630-20-6 c nd nd c c c
1,1,2,2-Tetrachloroethane 79-34-5 c nd c c c c
Tetrachloroethene 127-18-4 c nd c c c c
Toluene 108-88-33 c nd c c c c
Toluene-d8 (surr) 2037-26-5 c nd c c c c
o-Toluene 95-53-4 pp c nd nd nd c
1,2,4-Trichlorobenzene 120-82-1 c nd nd c nd c
1,1,1-Trichloroethane 71-55-6 c nd c c ¢ c
1,1,2-Trichloroethane 79-00-5 c nd c c c c
Trichloroethane 79-01-6 c nd c C c c
Trichlorofluoromethane 75-69-4 c nd C c c c
1,2,3-Trichloropropane 96-18-4 c nd c c c c
Vinyl acetate 108-05-4 c nd c nd nd c
Vinyl chloride 75-01-4 c nd c c c c
Xylene (Total) 1330-20-7 c nd c c c c

c= Adequate response by this technique nd= Not determined
= Chemical Abstract Services Registry Number surr= Surrogate

pp= Poor purging efficiency resulting in high EQLs 1S= Internal Standard

I= Inappropriate technique for this analyte ht= Method analyte only when purged at 80 C
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pc= Poor chromatographic behavior

The following compounds are also amenable to analysis by Method 8260:

Bromombenzene 1,3-Dichloropropane
n-Butylbenzene 2,2-Dichloropropane
sec-Butlybenzene 1,1-Dichloropropene
tert-Butylbenzene p-Isopropyltoluene
Chloroacetonitrile Methyl acrylate
1-Chlorobutane Methyl-t-butyl ether
1-Chlorohexane Pentafluorobenzene
2-Chlorotoluene n-Propylbenzene
4-Chlorotoluene 1,2,3-Trichlorobenzene
Dibromofluoromethane 1,2,4-Trimethylbenzene
Cis-1,2-Dichloroethene 1,3,5-Trimethylbenzene

Table 2. BFB Key lons and lon Abundance Criteria

mz Required Intensity (relative abundance)

50 15 to 40% of m/z 95

75 30 to 60% of m/z 95

95 Base peak, 100% relative abundance

96 5t0 9% of m/z 95

173 less than 2% of m/z 174

174 Greater than 50% of m/z 95

175 5t09% of m/z 174

176 Greater than 95% but less than 101% of m/z 174
177 5t09% of m/z 176

*Alternate tuning criteria may be used, (e.g. CLP, Method 524.2, or manufacturers’ instructions),
provided that method performance is not adversely affected.

Table 3. Volume of Medium Level Extracts for Dilution

Dilution Factor Volume of Extract

1 100ul
2 50ul
5 20ul

10 10ul

20 5ul

25 4ul

40 2.5ul

50 2ul

100 1ul

200 50ul of a 1/10 Dilution
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Table 4. Characteristic Masses (m/z) for Purgeable Organic Compounds

Analyte Primary Characteristic lon Secondary Characteristic lon(s)
Acetone 58 43
Acetonitrile 41 40,39
Acrolein 56 55,58
Acrylonitrile 53 52,51
Allyl alcohol 57 58,39
Allyl chloride 76 41,39,78
Benzene 78 -
Benzyl chloride 91 126,65,128
Bromoacetone 136 43,138,93,95
Bromobenzene 156 77,158
Bromochloromethane 128 49,130
Bromodichloromethane 83 85,127
Bromoform 173 175,254
Bromomethane 94 96
iso-Butanol 74 43
n-Butanol 56 41
2-Butanone 72 43
n-Butylbenzene 91 92,134
sec-Butylbenzene 105 134
tert-Butylbenzene 119 91,134
Carbon disulfide 76 78
Carbon tetrachloride 117 119
Chloral hydrate 82 44,84,86,111
Chloroacetonitrile 48 75
Chlorobenzene 112 77,114
1-Chlorobutane 56 49
Chlorodibromomethane 129 208,206
Chloroethane 64 (49%) 66 (51*)
2-Chloroethanol 49 44,43,51,80
bis-(2-Chloroethyl) sulfide 109 111,158,160
2-Chloroethyl vinyl ether 63 65,106
Chloroform 83 85
Chloromethane 50 (49%) 52 (51%)
Chloroprene 53 88,90,51
3-Chloropropionitrile 54 49,89,91
3-Chlorotoluene 91 126
4-Chlorotoluene 91 126
1,2-Dibromo-3-chloropropane 75 155,157
Dibromochloromethane 129 127
1,2-Dibromoethane 107 109,188
Dibromomethane 93 95,174
1,2-Dichlorobenzene 146 111,148
1,2-Dichlorobenzene-d, 152 115,150
1,3-Dichlorobenzene 146 111,148
1,4-Dichlorobenzene 146 111,148
cis-1,4-Dichloro-2-butene 75 53,77,124,89
trans-1,4-Dichloro-2-butene 53 88,75
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Analyte Primary Characteristic lon Secondary Characteristic lon(s)
Dichlorodifluoromethane 85 87
1,1-Dichlorothane 63 65,83
1,2-Dichloroethane 62 98
1,1-Dichlorothene 96 61,63
cis-1,2-Dichloroethene 96 61,98
trans-1,2-Dichloroethene 96 61,98
1,2-Dichloropropane 63 112
1,3-Dichloropropane 76 78
2,2-Dichloropropane 77 97
1,3-Dichloro-2-propanol 79 43,81,49
1,1-Dichloropropene 75 110,77
cis-1,3-Dichloropropene 75 77,39
trans-1,3-Dichloropropene 75 77,39
1,2,3,4-Diepoxybutane 55 57,56
Diethyl ether 74 45,59
1,4-Dioxane 88 58,43,57
Epichlorohydrin 57 49,62,51
Ethanol 31 45,27,46
Ethyl acetate 88 43,45,61
Ethylbenzene 91 106
Ethylene oxide 44 43,42
Ethyl methacrylate 69 41,99,86,114
Hexachlorobutadiene 225 223,227
Hexachloroethane 201 166,199,203
2-Hexanone 43 58,57,100
2-Hydroxypropionitrile 44 43,42,53
lodomethane 142 127,141
Isobutyl alcohol 43 41,42,74
Isopropylbenzene 105 120
p-lsopropy! toluene 119 134,91
Malonitrile 66 39,65,38
Methacrylonitrile 41 67,39,52,66
Methyl acrylate 55 85
Methyl-t-butyl ether 73 57
Methylene chloride 84 86,49
Methyl ethyl ketone 72 43
Methyl iodide 142 127,141
Methyl methacrylate 69 41,100,39
4-Methyl-2-pentanone 100 43,58,85
Naphthalene 128 -
Nitrobenzene 123 51,77
2-Nitropropane 46 -
2-Picoline 93 66,92,78
Pentachloroethane 167 130,132,165,169
Propargy! alcohol 55 39,38,53
B-Propiolactone 42 43,44
Propionitrile (ethyl cyanide) 54 52,55,40
n-Propylamine 59 41,39
n-Propylbenzene 91 120
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Analyte Primary Characteristic lon Secondary Characteristic lon(s)
Pyridine 79 52
Styrene 104 78
1,2,3-Trichlorobenzene 180 182,145
1,2,4-Trichlorobenzene 180 182,145
1,1,1,2-Tetrachloroethane 131 133,119
1,1,2,2-Tetrachloroethane 83 131,85
Tetrachloroethene 164 129,131,166
Toluene 92 91
1,1,1-Trichloroethane 97 99,61
1,1,2-Trichloroethane 83 97,85
Trichloroethene 95 97,130,132
Trichlorofluoromethane 151 101,153
1,2,3-Trichloropropane 75 77
1,2,4-Trimethylbenzene 105 120
1,3,5-Trimethylbenzene 105 120
Vinyl acetate 43 86
Vinyl chloride 62 64
0-Xylene 106 91
m-Xylene 106 91
p-Xylene 106 91
INTERNAL STANDARDS/SURROGATES
Benzene-d6 84 83
Bromobenzene-d5 82 162
Bromochloromethane-d2 51 131
1,4-Difluorobenzene 114
Chlorobenzene-d5 117
1,4-Dichlorobenzene-d4 152 115,150
1,1,2-Trichloroethane-d3 100
4-Bromofluorobenzene 95 174,176
Chloroform-d1 84
Dibromofluoromethane 113
Table 5. Poor Performing Compounds
1,1-Dimethoxyethane* Bromomethane

1,2-Dibromo-3-chloropropane (DBCP)

Carbon Disulfide

1,4-Dioxane*

Chloroethane

2-Butanone (MEK)

Cyclohexanone*

2-Chloroethylviny! ether

Dichlorodifluoromethane

2-Nitropropane*

lodomethane

4-Methyl-2-pentanone (MIBK)

Methyl Acetate

Acetone

Propylene Oxide*

Acrolein

trans-1,4-Dichloro-2-butene

* Indicates “Add” compounds that are not routinely spiked for in LCS/MS/SD
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Table 6. Job Summary Check List

GCMS Voa Work Order Summary

Work Order:

Work Order Due:
Sequence #1

Batch ID ___ Sequence ID

Sequence #2

Batch ID Sequence ID

Sequence #3

Batch ID Sequence ID

Sequence #4

Batch ID Sequence |ID

Sequence #5

BatchID ___ Sequence ID

Sequence #6
BatchID ____ Sequence ID

Analyte Comments:

Instrument

Instrument

Instrument

Instrument

Instrument

Instrument

SOP No. BF-MV-005, Rev. 2
Effective Date: 03/30/2010
Page No.: 37 of 58

Method:

Date Created

Date Created

Date Created

Date Created

Date Created

Date Created

Sample Comments:

Data Tooled And Analyst Reviewed: Initials:
Second Review: Initials:

Check Second Review:

Quantitative Accuracy

Calibration

QC Samples

Method and/or Quapp Specific QC Criteria
Manual Integrations Reviewed
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GOGMS DATA Analysis Chacklist
Revision &
02720/2009

Qualifier ID Qualifiers
D03 Dilution for foaming
D04 Dilution for nontargets (TICs)
D05 Diluted for matrix effect on IS
D08 Diluted for matrix effect on Surr
Do7 1Diluted for TCLP matrix
Dcs Diluted for targets
D11 Diluted for insuficient Volume ( Needs Job Exception)
D13 Diluted for other reason )
P-HS Sample contained headspace. (Needs Job Exception)
1 IS out. Re-analysis confirms matrix.
Z Surr out due to Matrix
P-6 PH greater than 2 analyzed within seven days
S-10 Insuficlent volume for reshot (Needs Job Exception)
B-2 VBLK contaminated with Nontargel analyte
B-1 VBIk contaminated with target analyte, at a level less than 10X sample detection
B-3 VBIk contaminated with target analyte, at a level at a level above reporting limit
L MSB was out high samples ND
L-1 MSB was out high.
L-2 MSB was out low.
L-4 MSB out low resuits Biased low
NI See case narrative
P-11 PH greater than 2 (Needs Job Exception)
H Analyzed past HT. (Needs Job Exception)
M7 MS/SD Above acceptance limils. See LCS
M8 MS/SD Below acceptance limits. See LCS .
R Sample RPD exceeded limits (Use for MS/SD that exceedes RPD)

Additional Comments
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DESCRIPTION: Volatile Organic Compounds Mix 6
CATALOG NQ.: 48793-T

LOT NO.: LB34727

|
l
r

BROMOMETHANE 74-83-3 93.9
CHLOROETHANE 75-00-3 98.7
CHLOROMETHANE 74-87~3 99.9
DICHLORODIFLUQOROMETHANE 75-71-8 9%.9
TRICHLOROFLUOROMETHANE 75-69-4 99.9
VINYL CHLORIDE 75-01-4 39.9

(1) TListed in alphabetical order.
(2) Dpetermined by capillary GC-FID, unlems otherwise noted.
a) GC; detector HALL

on it

e,

~lwood Doughty
JAManager

Supelen warrants that its products conform to the information contained in this publicatjon,
Purchaser must determine the suitability of the product for its particular use, Please see the latest
caialog or order invoice and packing slip for additional terms and condifions of sale.

Cag PERCENT
PURITY (2)

MFG DATE:

{a}
{a)
{a)
(a}
{a)

Certificate of Composition

Nov-2005

EXPIRATION DATE: Feb-2007

CONCENTRATION (3)

2000
2000
2000
2000
2000
2000

(3} NIST traceable weights are used to verify balance calibration with the preparation of each lot.
Concentration of analyte im golutionm is ug/ml +/- 0.5%, uncertainty based upon balance and
Clags A volumetric glassware. Weights are corrected for analytes less than 98% pure.

7o, €-20

73 1=

SUPELCO
LOT NO

LB22203
LB29285
LAGB620
LB24923
LA79530
LB18727

.

e

o e e e o

585 North Hartison Road » Bellefante, PA
168230048 USA=Phone (814]358-3441

$SUPELCO !‘
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Table 8. 54 Component Mixture

Certificate of Analysis

502/524 Volatile. Organics Calibration Mix

DESCRIPTION:

CATALOG NO.: 502111 MFG DATE: Nov-2

LOT NO.: LB16275 EXPIRATION DATE: Mar-2

SOLVENT: METHANOL

PURITY{2)

003

006

PERCENT WEIGHT (3) ANALYTICAL(4)
CONCENTRATION

SOP No. BF-MV-005, Rev. 2
Effective Date: 03/30/2010
Page No.: 40 of 58
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nvsé 14

PAGE

SUPELCO
LOT NO

BENZENE 71-43-2 99.8 2000 2000 +/- 15.1 LB03379 i
| BROMOBENZENE 108-86-1 29.9 2000 2009 +/- 17.4 LAS7903
i BROMOCHLOROMETHANE 74-97-5 99.7 2000 1967 +/- 33.3 LA67395

BROMODICHLORCMETHANE 75-27-4 99.9 2000 2103 +/- 0.1 LB15447
BROMOFORM 75-25-2 93.9 2000 1974 +/~ 38.7 LB15898
CARBON TETRACHLORIDE 56-23-5 835.9 2000 1860 +f~ 32.4 LASSS581
CHLOROBENZENE : 108-90-7 99.9 2001 2029 +/~ 14.3 L.B09884 |
CHLOROFORM 67-66-3 99.9 2000 2000 +/- 18.8 LA55585 |
CIS 1,3-DICHLOROPROPENE (Z) 10061-01-5 96.1 2000 2036 +/- 12,1 LA60646 j
CIS~1,2-DICHLOROETHYLENE 156-59-2 97.6 2000 1947 +/- 26.7 LAS7157 g
DIBROMOCHLOROMETHANE 124-48-1 99.9 2001 2022 +/- 11.2 LA87237 E
DIBROMOMETHANE 74-95-3 99.8 2000 2000 +/- 33.8 LA33031 ¥
ETHYLBENZENE 100-41-4 89.5 2000 2040 +/- 8.0 LA40866
HEXACELOROBUTADIENE 87-68-3 98.2 2001 1946 +/- 45.0 LAS5300 ﬁ
ISOPROPYLBENZENE (CUMENE} 38-82-8 99.0 2000 2012 +/- 17.3 LBO111S B
M-XYLENE (5) 108-38~-3 99.8 2001 Lt LB15074
METHYLENE CHLORIDE 75-05-2 99.9 2000 1957 +/~ 28.9 LA88418 g
N-BUTYLBENZENE 104-51-8B 98.7 2000 19%6 +/- 25.3 LB0230% a
N-PROPYLBENZENE 103-65-1 93%.2 2001 2028 +/- 15.6 LAS2656 |§'
NAPHTHALENE 91-20-3 99.9 2000 1950 +/- 39,5 La97T766 |}
0O-XYLENE 95-47-6 93.5 2000 2022 /- 9.8 ILRBOB117 ig
P-ISOPROPYLTOLUENE 99-87-6 99.9 2000 1986 af-  20.7 LR4l1611 i
P-XYLENE (5) 106-42~3 99.9 2000 AL LB04801
SEC-BUTYLBENZENE 135-98-8 99.4 2000 1593 +/- 31.6 TL.A51283
STYRENE 100-42-5 93.9 2001 2012 +f~ 11.8 LB0O2037
‘TERT-BUTYLBENZENE 98-06-6 99.9 2000 1981 +/~ 21.8 LB0OSS50 E
TETRACHLOROETHENE 127-18-4 99.9 2001 2029 +/- 29.4 LB05248 g

{1) Listed in alphabetical oxder. §

(2) Determined by capillary GC-FID, unless otherwise noted.

(3) NIST traceable weights are used to verify balance calibration with the preparation of each lot.

Concentration of analyte in solutiom is ug/ml +/- 0.5%, based upon balance and Class A
Weights are corrected for analytes less than 98% pure.
Detexmined by chromatographic analysis against an independently prepared reference lot. Mean of

volumetric glassware.
(4)
replicate injections.

(5) These products coelute and are not guantified in the final mix.

T Do

Elwood Doughty e
Quality Control Supervisor

Supelco warrants thai its products conform to the information contained in this publication.
Purchaser must determine the suitability of the product for its particular use. Please see the latest
catalog or order invoice and packing slip for additional terms and conditions of sale.

Phane(814)358-3441 E
= — S — =

S$SUPELCO

595MNorthHarrisonRoad
Bellefonte, PA 16823-0048 USA
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Certificate of Analysis ™= 72

PAGE

DESCRIPTION: 502/524 Volatile Organica Calibration Mix

CATALOG NO.: 502111 MFG DATE: Hov~2003

LOT NO. : LB16275 EXPIRATION DATE: Mar-2006

SCLVENT: METHANOL

CAS  PERCENT WEIGHT(3) ANALYTTCAL(4) STD
ANALYTE (1) NUMBER  PURITY(2) CONCENTRATION DEV
|

TOLUENE 108-88-3 99.7 200L 2020 +/- 15.8
TRANS 1,3-DICHLOROPROPENE (E) 10061-02-6 98.5 2000 2052 +/- 12.9
TRANS- L, 2-DTCHLOROETHYLENE 156~60-5 99.8 2000 1510 +/- 36.2
TRICHLOROETHYLENE 7%-01-6 98.5 2001 1580 +f/- 20,2
1, 1-DICHLOROETHANE 75-34-3 97.0 2000 1968 +/- 32.1
1, 1-DICHLOROETHYLENE i 75~35-4 $9.9 2000 1980 /- 46.1
1,1-DICHLOROPROPENE 563-58-6 98.0 2000 1358 +/- 20.8
1,1, 1-TRICHLOROETHANE 71-55-6 99.9 2000 1973 +/- 26.8
1,1,1,2~TETRACHLOROETHANE 630-20-6 99.1 2001 2000 +/- 16.1
1,1,2-TRICHLOROETHANE 79-00-5 99.3 2000 2038 +f~ 12.6
1,1,2,2-TETRACHLOROETHANE 79-34-5 97.5 2000 1974 +/- 31.7
1, 2-DIBROMO- 3 - CHLOROPROPANE 96-12-8 97.9 2000 1578 +/- 43.5
1, 2-DIBROMOETHANE 106-93-4 99.6 2001 2029 +/- 0.1
1, 2-DICHLOROBENZENE 95-50-1 99.9 2000 2008 wf- 29.2
1, 2-DICHLOROETHANE 107-06-2 99.9 2000 1974 +f- 25,7
1,2-DICHLOROPROPANE i5-87-5 35,5 2080 2048 +f~  $.8
1,2,3~TRICHLOROBENZENE 87-61-6 99,75 2000 1962 +f~ 18.9
1,2, 3-TRICHLOROPROPANE 96-18-4 99.1L 2000 2006 +/- 17.8
1,2,4-TRICHLOROBENZENE 120-82-1 98.6 2000 1957 +f~ 52.1
1,2,4-TRIMETHYLEENZENE 95-63-6 98.2 2000 2000 +/- 22.0
1,3-DICHLOROBENZENE, 541-73-1 99.9 2001 2013 /- 16.7
1, 3 -DICHLOROPROPANE 142-28-9 99.39 2000 2024 +/- 1l.g
1,3, 5-TRIMETHYLBENZENE 108-67-8 99.0 2000 2011 +/- 13.8
1,4-DICHLOROBENZENE 106-46-7 99.9 2000 1992 +/- 16.2
2 - CHLOROTOLUENE 95-49-8 99.9 2000 2005 /- 23.6
2, 2-DICHLOROPROPANE 594-20-7 98.3 2000 1968 +f- 19.¢
4 - CHLOROTOLUENE 106-43-4 99.9 2001 1990 +/- 13.0

(1} Listed in alpbabetical order.

(2} Determined by capillary GC-FID, unless otherwise noted.

(3) NIST traceable weights are used to verify balamce calibration with the preparation of each
Concentzration of amalyte in solutiom is ug/ml +/- 0.5%, based upon balance and Class A
volumetric glassware. Welghts are corzected for analytes less than 28% pure.

20f 2

SUPELCO
LOT XNO

LAS0411
LB06443
LB02428
LB04303
LA54711
LB04593
LB12558
LB14220
LBO1555
LB03464
LABGI6EY
1B0O660E
LAB7068
LABE474
LA88777

LA39379
1812944
T.A25083
172024
LB0087S
LA94493
LA50188
LA95842
LBOL750
LB05252

lot.

{4) Determined by chromatographic analysis agaiost an independently prepared reference lot. Mean of

replicate injections.
se products coelute and are not quantified in the fimal mix.

7 D,

Elwood Doughty
Quality Conirol Supervisor

Supelco warrants that its products conform to the information contained in this publication %?S UPE LC

i tabili 1 roduct for its particular use. Please see the latest
Purchaser must determine the suitability of the prodi p et M e

i invoi 3 i ip for additional terms and conditions of sale.
catalog or order invaice and packing slip for adi Befiofomit, PA_ 166823.0048 USA
Phone (814)359-3441

e e

=

e e T
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Table 9. 8260 + Mix

o (ISR st S [l=20
%E@% E§ % C%ﬁ:mica] Standard Batch Sheet {

Lot #: A042263

Catalog #: 552504A I Target: 1000 - 40000 ug/m!

Deseription: Custom Volatiles Standard Mix A

| ¢ Solveni: P&T Methanol [ Solvent Lot: 44337 [ Final Volume: 100 ml
Made by: Joe Tallon Date: 1/4/2006 8:09:50A
Tested by: Date:
By: Date:
Packaged by: Jackie Glasgow / Staci Bodle Date: 1/4/2006 10:49:12/ No. Units: 12
Balance Used: AT261 Serial #: 1119141429
Storage Target Target Actual Cale

Compound l CAS l Location | Lot # Purity Concgug/ml[‘ Weight Weight |Cone(ug/ml
Carbon disulfide 75-15-0 FAIASD J11502 0.99 1,000.00 100.00 100.00 1,000.00
Methyl-tert-butyl ether ( 1634-04-4 FAIB6C 10660BD 0.97 1,000.00 100.00 100.00 1,000.00
[odomethane (methyl 74-88~4 FAIC2A 13906AB 0.99 1,000.00 100.00 100,00 1,000.00
Ethyl methacrylate 97-63-2 FAICID 09316HC 0.99 1,000.00 100.00 100.00 1,000.00
Tetrahydrofuran 109-99-9 FAIB8B 01057MC 0.99 5,000.00 500.00 500.00 5,000.00
trans-1,4-dichloro-2-butene 110-57-6 FAICIC 160-22DD 0.99 5,000.00 500.00 500.00 5,000.00
Acetonitrile 75-05-8 FAIBI3A 12067KC 0.99 40,000.00 | 4,000.00 4,000.00]  40,000.00
1,1,2-Trichlorotrifluoroetha 76-13-1 FATATIA 01404PV 0.99 1,000.00 100.00 100.00 1,000.00

ethyl acetate 79-20-9 FAICIIC 47640/1 0.99 1,000.00 100.00 100.00 1,000.00
Methylcyclohexane 108-87-2 FATE4A 02759BC 0.99 1,000.00 100.00 100.00 1,000.00
Cyclohexane 110-82-7 FAIC7A 03145KB 0.99 1,000.00 100.00 100.00 1,000.00
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- - >( . (, .
%@& % % % Chéiical Standard Batch Sheet -Zt)

Lot #: A042204

Catalog #: 5525048 | Target: 5000 ug/ml
| Itescription: Custom Volatiles Standard Mix B
Solvent: P&T Methanol ] Solvent Lot: A041266 I Final Volume: 50 ml
Made by: Jos Tallon Date: 1/4/2006 8:30:594
Tested by: Date:
By: Date:
Packaged by: Jackie Glasgow / Staci Bodle Date: 1/4/2006 10:54:16¢ No. Units: 12
Balance Used: AT261 Serial #: 1119141429
Storage Target Target Actual | Cak
Compound CAS Location Lot# Purity | Conc(ug/ml) | Weight Weight | Conc(ug/ml
D-Chlorcethyl vinylether 1 110-75-8 | FAIAIID [ 03206CT [ 0.99 | 5000.00 | 25000 [ 250.00 ] 5,000.00 |
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Myse 43 4 = 13

DESCRIPTION: SEVERN TRENT I.ABS
QUOTE 20460869 LOT NO.; LB25705 MFG DATE: Dec-2004
SOLVENT: DEIONIZED WATER
CAS PERCENT WEIGHT SUPELCO
ANALYTE {1) NUMBER PURTTY (2) CONCENTRATION (3) LOT ¥O

58.4 20008
20000

LB2153Q)
LB25800

+/- 100.0
+/~ 100.0

(1} ©Listed in alphabetical order.

(2) Determined by capillary GC-FID, unless otherwise mnoted,

(3) NIST traceable weights are used to verify balance calibration with the preparation of each lot.
Concentration of amalyte in solution is ug/ml +/- 0.5%, uncertainty based upon balance and

Class A volumetric glassware. Weights are corrected for analytes less than 98% pure.

#lwood Doughty

QAManager

Supelco warranis that its products conform to the information contained in this publication.
Purchaser must determine the suitability of the prodisct for its particuiar use. Plsase see the latest
catalog or order invoice and packing slip for additional terms and conditions of sale.

e

S SUPELCO

595 North Harrison Aoad » Belleforte, PA
168230048 USA«Phane (8141 358-3441
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Chemieal Standard Batch Sheet
Lot #: AD42268

Catalog #: 556843

Target; 5000 ug/inl

Description: Custom Vinyl Acetate Standard

Solvent: P&T Methanol

Solvent Lot: AD38421 [ Final Volume: 25 mi

Made by:Joe Tallon Date: 1/4/2006 9:40:21A
Tested by: Dafe:
By: Date:
Packaged by: Jackie Glasgow / Staci Bodle Date: 1/4/2006 10:58.29; No. Units: 12
Balance Used: AT261 Serial #: 1119141429
Storage i Target Target Actuial Cale

ompound CAS Location Lot# Purity | Conc(ug/ml)| Weight Weight | Conc(ug/ml)
iyl acelate [ 108054 | FAIA9A | 0BB3ICW | 099 | 500000 | 12500 ] 12500 500000
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& s 24 1T
?Esté . Gra\u/tlmetric Certificate

N
= K
=

ot 1;“ fe';'};*;g;g‘egm FOR LABORATORY USE ONLY-READ MSDS PRIOR TO USE.
~llefonte, . A )
Tel: (800)356-1688 Catalog No.: 852501 _______ Lot No.: AD44128
Fax: (814)353-1309 DESC”PUOH; Custom Ketones Standard
Expiration Date ;: March 2008 Storage: Freezer

Component Compound CASH Percent Purity? lgggm?:g;':‘g}s Ur::::;'ct?i]l:w
1 2-Butanome (MEK) 78933 9% 500000 ug/ml +-0.08 %
2 2-Hexanone 591-78-6 89% 5,000.00 ug/ml +/-0.08 %
3 4-Methyl-2-pentanone (MIBK) 108-10-1 99% 5,000.00 ng/ml +/-0.08 %
4 Acetone 67-64-1 99% 5,000.00 ug/ml +/-0.08 %
Solvent: /T Methanol/Water (90:10)

Balance: 1119141429

|7 “=tiondate of the unopened ampul stored at recemmend ed temperatura. .
14 wzs determined by one ormore of he fullowing R chniques: GEFID, HPLC, GLYECD, GRS, \alue reunded ta AECISTERED

b .earest LOWER whole percertage . In addtion to date ctors fisted abowe, chemicsl i dentity and purity sre confinred

using | or more of the following: M$, OSE, soiidd probe M3, GLFFD, GLYNPD, GLITC, FTIR, melting point. retrantive Manufactired under Restelds iSO
index, and Karl Fisher, See data pack or contact Restek ®r further details. 901 Registered Qualty System
‘8azed upon gravimetrie prepaiaticn with balance safbraion wrified using NISTireceabla veights Cerifizate #FNEOSST

(seven Fess [awels).
‘Fercent theert=inty basedupon balance AHD ASTM (ass Awlumattie glzsanare 2ccumoy.
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Table 10. Second Source 60 Component Mixture

\.u,dx Al

Anu}yhcal Soluhons

Product
Lot Number:

DWM-588
CB-2659

SOP No. BF-MV-005, Rev. 2
Effective Date: 03/30/2010

Page No.: 47 of 58

é() CMVV S gbu(QL—

Certificate of Analysis musc 7

VOC Mixture

Expiration Date: Dec-2008

Page:

tof3

This Certified Reference Material (CRM) was manufactured and verified in accordance with ULTRA's ISO
9001:2000 registered quality system, and the analyte concentrations were verified by our ISO 17025 accredited
laboratory. The true value and uncertainty value at the 95% confidence level for each analyte, determined

gravimetrically, is listed below.

Analyte
bromochioromethane
bro}nodichloromethane
bromoform

carbon tetrachloride
chloroform
dibfomachlaromethane
dibromomethane
methylene chloride
trichiorofluoromethane
1,2-dibromoethane
1,1-dichloroethane
1,2-dichloroethane
1,1-dichloroethene
cis-1,2-dichloroethene
trans-1,2-dichloroethene
1,1,4,2-tetrachloroethane
1,1,2 2-tetrachloroethane
tetrachloroethene
1,14-trichioroethane
1,1,2-trichloroethane

trichloroethene

Balances used in the manufacture of this standard are calibrated with weights traceable to NIST in

CAS#
000074-07-5
000075-27-4
000075-25-2
000056-23-5
000067-66-3
000124-48- 1
000074-96-3
000075-08-2
000075-69-4
000106-93-4
000075-34-3
000107-06-2
000075-35-4
000156-50-2
000156-60-5
000630-20-6
000079-34-5
000127-18-4
000071-55-6
000078-00-5
000079-01-6

compliance with ANSI/NCSL Z-540-1 and 1SO 9001.

Endany ACGREDITED

Company

180 3001
SAl Glohal IS0 17025
Registerad Cert. No. 0851- 01

Company Confidential & Proprietary

250 Smith Street, North Kingstown, RI 02852 USA

Analyte Lot
JS-16015HS
DU-14522LS
DU-06126KS
01704MF
BS-03041BS
DO-12622Ct
EM-01514TJ
44267
DR-16417BR
TB-101777
64552/1
KN-09446KN
01218EC
13707BO
DO-07817JR
CO-12312L1
108177B
PS-00344BR
LU-13149TR
JB-0701HH
KN-08846KN

401-294-9400 Fax: 401-295-2330
www.ultrasci.com

i

True Value
2006 + 10 pg/mlL
2006 + 10 pg/mL
2006 £ 10 pg/mL
2006 + 10 pg/mb
2006 + 10 pg/mL.
2006 + 10 pg/mL
2006 * 10 pg/mL.
2006 + 10 pg/ml.
2006 £ 10 pg/mL
2006 * 10 pg/mL
2006 + 10 pg/mL.
2006 + 10 pg/ml
2007 + 10 pg/mlL
2006 + 10 pg/mlL
2006 £ 10 pg/ml
2006 x 10 pg/ml.
2006 + 10 pg/mL
2006 + 10 pg/mb
2006 = 10 pg/mL
2006 + 10 pg/mL
2006 + 10 pg/ml

Ert

Dr. Edward Fitzgerald,
Senior Scientist

221T
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%ﬁLTRA

SCIENTIF!

al Soluhons

Product
Lot Number:

Analyte

1,2-dibromo-3-chlarepropane

1,2-dichloropropane
1,3-dichloropropane
2,2-dichlorapropane
1,1-dichloropropene
cis-1,3-dichleropropene
trans-1,3-dichloropropene
hexachlorobutadiene
1,2,3-trichloropropane
naphthalene

benzene
n-butylbenzene
sec-butylbenzene
tert-butylbenzene
ethylbenzene
isopropylbenzene
4-isopropyltoluene
n-propylbenzene
styrene

toluene

1,2 4-trimethylbenzene
1,3,5-trimethylbenzene
o-xylene

m-xylene

DWM-588
CB-2659

YOC Mixture

CAS#
000096-12-8

0D00078-87-5
000142-28-9
000894-20-7
000563-58-6
010081-01-5
010061-02-6
0600087-68-3
000096-18-4
000091-20-3
000071-43-2
000104-51-8
(00135-85-8
000088-06-6
000400-41-4
000093-82-8
000099-87-6
000103-65-1
000100-42-5
000108-88-3
000095-63-6
000108-67-8
000095-47-8
000108-38-3

Analyte Lot
OGF-01

DC-120777
PR-17916MR
CI-05304BI
34768-21
35072-03
3425141
339923/1
12020TF
14205KB
31072
AA-28519CO
MR-11305DN
MQ-04010MQ
033067
EN-00621TG
PP-05104CP
LO-14503MR
MQ-11229MQ
43045
BO-13528B}
KM-02011HM
DO-06834C0
DI-00459C)

Certificate of Analysis

SOP No. BF-MV-005, Rev. 2
Effective Date: 03/30/2010
Page No.: 48 of 58

221T

Expiration Date: Dec-2008

Page:

20f3

True Value
2005 + 10 pg/mL

2005 = 10 pg/ml.
2006 + 10 pg/mL
2005 + 10 pg/mbL
2006 * 10 pg/ml
2008 + 10 pg/mL
2005 % 10 pg/mL
2005 + 10 pg/mb
2006 + 10 pg/mL
2005 + 10 pg/mb
2006 = 10 pg/mL
2005 £ 10 pgiml.
2006 + 10 pg/mL
2006 % 10 pg/mL
2005 + 10 pg/mi.
2006 + 10 pg/mL
2006 + 10 ug/mlL
2006 £ 10 pg/mL
2005 £ 10 pg/mi.
2008 £ 10 pg/mL
2006 + 10 pg/ml.
2007 + 10 pg/ml.
2006 £ 10 pghmnl.
2006 + 10 pg/mb.

Balances used in the manufacture of this standard are calibrated with weights traceable fo NIST in
compliance with ANSI/NCSL 2-640-1 and ISO 9001.

E
7
&
=
H
i~
ety KGGREDITED]
Gompany
180 9001
SAE Global IS0 17025
Registered Gert. No. 0851- 01

401-294-9400 Fax: 401-285-2330
www.ultrasci.com

250 Smith Street, North Kingstown, Rl 62852 USA

A N

Dr. Edward Fitzgerald,
Senior Scientist

Company Confidential & Proprietary
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LLTR. e .
SCIENTIFIC Certificate of Analysis

Analytical Solutions

VOC Mixture
Product DWM-588 Expiration Date: Dec-2008
Lot Number: CB-2659 Page: 30of3
Analyte CAS# Analyte Lot True Value
p-xylene 000106-42-3 03747LN 2005 + 10 yg/ml.
1,4-dichlorobenzene 000106-46-7 06205KA 2005 + 10 pg/mL
bromobenzene 000108-86-1 CG-02513MF 2006 £ 10 pg/ml
chlorobenzene 000108-90-7 63148HZ 2006 + 10 pg/mlL
2-chlorotoluene 000095-49-8 KS-06506BN 2005 + 10 pyg/ml.
4-chlorotoluene 000106-43-4 CR-14512LQ 2005 £ 10 pg/mi
1,2-dichlorobenzene 000095-50-1 08946KY 2005 = 10 pg/mb
1,3-dichlorobenzene 000541-73-1 JN-05902L.Z 2006 + 10 pg/ml
1,2,3-trichlorobenzene 000087-61-6 LI-12912PF 2006 + 10 pg/mL.
1,2,4-trichlorobenzene 000120-82-1 00334TQ 2006 % 10 pg/mL
bromomethane 000074-83-9 06623AQ 2008 * 10 pgiml
chioroethane 000075-00-3 00223KG 2009 + 10 ug/mL.
chloromethane 000074-87-3 07-44048 2009 £ 10 pg/mi.
dichlorodifluoromethane 000075-71-8  N960053 2008 + 10 pg/ml.
vinyl chloride 000075-01-4  UN-1086 2009 = 10 pg/mL

Matrix: methanol (methyl alcohol)

Balances used in the manufacture of this standard are calibrated with weights traceable to NIST in
compliance with ANSI/NCSL Z-540-1 and ISO 9001.

ety ACCREDITED) E
Hell 250 Smith Street, North Kingstown, R 02852 USA Dr. Edward Fitzgerald,

SAl Global 1SO 17025 401-294-9400 Fax: 401-295-2330 Senior Scientist

Registered Cert. No. 0851- 01 www.ultrasci.com
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Tablell. Second Source 8260 + Mixture

Certificate of Composition

SOLVENT: METHANOT,

PERCENT WEIGHT SUPELCO
PURITY (2) CONCENTRATION (3)

ACETONITRILE 75-05-8 99.9 40001 +/- 200. LB34175
CARBON DISULFIDE 75-15-0 99.9 (a) 999 /- 5 LBO9L07
ijl cYcronExaNe . 110-B2-7 99.9 1000 +/- 5 LB18076
ETHYL METHACRYLATE =\ 97-63-2 $9.3 1002 +/- 5 LA29651
FREON 113 76-13-1 39.3 (b) 1001 +/- 5
METHYYL, ACETATE 79-20-9 98.1 1001 +/- 5
METHYL, CYCLOHEXANE 108-87-2 99.8 1001 +/- B LBO6982
METHYL TERT-BUTYL ETHER 1634-04-4 99.9 1002 #/- 5 LB34302
TETRAHYDROFURAN 109-99-9 97.4 4999 +/- 25, TA58136
TRANS-1, 4 -DICHLORO-2-BUTENE 110-57-6 98,2 5002 +/- 25, 1810202
1~CHLOROHEXANE 544-10-5 99.9 1000 +/- 5. LE18907

(2) Determined by capillary GC-FID, unless otherwise noted.
a)  GC; detectoxr FPD
b) GC; detector HALL

(3) NIST traceable weights are used to veri fy balance calibration with the preparation of each lot.

(1) Listed in alphabetical order. /

Concentration of analyte in solution is ug/ml +/- 0.5%, uncertainty based upon balance and
Class A volumetric glassware. Weights are corrected for anmalytes less than 98% pure.

g
|
|
f
J
|
|

Elwood Doughty

QAManager $SUPELCO

Supelco warrants that its products conform to the information contained in this pubiication. .
Pufchaser must determine the suitability of the produet for its particular use. Please see the !atest 588 North HarrisonRoad e Bellsfonte, PA
catalog or order invoice and packing slip for additional terms and conditions of sale. 1E823- 0048 USA°Phone(814) 359-3441

//,..jhﬂ
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| Cert;’ﬁaate of Composition

DESCRYPTION: SEVERN TRENT LABS

QUOTE 20687609 LOT NO.: B35788 EXPIRATION DATE: Jan-~2007
SOLVENT: DEIONIZED WATER 50 %
METHANOL 50 %
cas PERCENT WEIGHT SUPELCO
ANALYTE {1} NGMBER PURITY (2) CONCENTRATION {3) LOT WO

ACETONE §7-64~1 99.9 5004 +/- 25.0 LB31953
TODOMETHANE T4-88-4 9.9 1004 +/- 5.0 TA73145%
VINYL ACETATE 108-05-4 99.% 5002 +/- 25.0 LB31606
2~BUTANONE 78-93-3 99.9 5004 +/- 25.0 LB19842
2 -HEXANCNE 591-78-8 99.9 5004 +/- 25.0 LB0ga47
4-METHYL:~2 - PENTANONE 108-10-1 838.9 5004 +/-  25.0 LA99226
1
(1) Listed in alphabetical order.
(2) Determined by capillary GC-FID, unless otherwise noted.
(3) NIST traceable weights are used to verify balance calibration with the preparation of each lot.
Concentrat.ion of analyte in solution is ug/ml +/- 0.5%, uncertainty based upon balance and
Class A volumetric glassware. Weights are corrected for analytes less than 98% pure.

Elwood Doughty

QA Manager @SUPELCO

Supelco warrants that its products conform to the information contained in this publication. : )
Purchaser must determine the suitability of the product for its particular use. Please see the latest 595 North Harrison Road s Bellsforte, PA
catalog or order invoice and packing slip for addiional terms and conditions of sale. 168230043 USA sPhone (8143583441

e
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Cert;'ficazfe of Analysis

Mysc 66 B ?

DESCRIPTION: 2-Chloroethyl vinyl ether
CATALOG NO.: 40017 MFG DATE: Feb-2005
LOT NO.: TB27794 EXPIRATION DATE: Feb-2008

SOLVENT: METHANOL

CAS PERCENT WEIGHT (2} ANALYTICAL(3) &TD SUPELCO
ANALYTE NUMBER  PORITY (1) CONCENTRATION DEV LOT NO
2-CHLOROETHYL: VINYL ETHER 110-75-8 99.9 5000 5000 +/~ 55.3  LB01239

(1) Determined by capillary GC-FID, unless otherwise noted.

(2) NIST traceable weights are used to verify balance calibration with the preparation of each lot.
Concentration of analyte in solution is ug/ml +/- 0.5%, uncertainty based upon balance and
Class A volumetric glassware. Weights are corrected for amalytes lesg than 98% pure.

(3) Determined by chromatographic analysis against an independently prepared reference lot. Mean of

replicate injections.

e,

mg.h-u\
zlwood Doughty _,;_,_—_—_,———B

Quality Control Supervisor
Supelco warrants that its products conform to the information contained in this publication, @ s UPELCD
Purchaser must determine the suitability of the product for its particular use. Please see the latest =
e invoice an king slip for additional terms and conditions of sale. ortf Hamson
Sk R R R e Belefonte, PA 168230048 USA
Phone (814) 359-3441

Company Confidential & Proprietary
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. [ (s BFF >
Certy‘zcate of Composition =~ -
DESCRIPTION: SEVERN TRENT LABS ’ | /‘(/ ! 0

QUOTE 20687506 LOT NO. : ILB35785 EXPIRATION DATE: Jul-2006

SOLVENT: DEIONIZED WATER

cas PERCENT WEIGHT SUPELCO

ANALYTE (1) NUMBER PORITY {2) CONCENTRATION {3) LOT NO
ACROTRTN HloEGaNE 28.4 20012 +f- 100.1 LB2153¢0 I
ACRYLONITRILE 107-13-1 99.9 20008 +/- 100.0 LB25800

(1) Listed in alphabetical order.

{2} Determined by capillary GC-FID, unless otherwise noted.

(3) NIST tracesble weights are used to verify balance calibration with the preparation of each lot.
Concentration of analyte in solutiom is ug/ml +/- 0.5%, uncertainty based upon balance and
Class A volumetric glassware. Weights are corrected for analytes less than 98% pure.

e e e

e

Elwood Doughty

QAManager @SUPELCU

Supseleco warrants that its products conferm to the information contained In this publication.

Purchaser must determing the suitability of the praduct for its particular use. Please see the latest 595 NorthHarrisonRoad » Belleforte, PA
catalog or order invoice and packing slip for additional terms and conditions of sale. 168230048 USA»Phane (81413593441
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Table 12. 8260 Add Mixture

va(,‘?/ ’IQ'ZO

F2-0r-0F
Chemical Standard Batch Sheet
Lot #:A042005

Catalog #: 552546 [ Target: 2000-80000 ug/ml
[ ‘ription: Custom Volatiles Standard
™ Solvent: P& T Msthanol I . Salvent Lot: 44337 [ Final Volume: 100 ml
Made by: Ryan Miller Date: 12/19/2005 10:12:4
Tested by: & Date:
By: Date:
Packagedby: / </ Y /e Date: /A -205-05 No. Units: />
Balance Used: AT400 ’ Serial #: 1113372841

Storage Target Target Actual Calc ‘
Compound l CAS ’ Location ’ Lot# ’ Purity ’Couc(ug/nﬂ) Weicht Weight |Conc(ug/ml
Allyl chloride ( 107-05-1 FAIBI3D 00305HO 0.99 2,000.00 200.00 200.00 2,000.00
Chloroprene 126-99-8 FA1DSB 051215JLM |  0.99 2,000.00 200.00 ) 0.00
Pentachloroethane 76-01-7 FAIC3B OGLO1 0.98 2,000.00 200.00 200.00 2,000.00
1,1,2-Trichlorotrifluoroetha 76-13-1 FAIALLA 01404PV 0.99 2,000.00 200.00 200.00 2,000.00
Dichlorodifluoromethane 75-71-8 HOOD A042007 0.99 2,000.00 4.20 () 1,978.41
Dichlorofluoromethane 75-43-4 HOOD A042008 0.99 2,000.00 3,10 (mD)| 1,974.39
Chlorodifiuoromethane 75-45-6 VOA Lab A042009 0.99 2,000.00 2.40 (ml) 2,016.62
Ethyl acetate 141-78-6 FA1C5B 11073ED 0.99 2,000.00 200.00 200.00 2,000.00
Diisopropyl ether ( DIPE ) 108-20-3 FA1C2B 13450CB 0.99 2,000.00 200.00 200.00 2,000.00
Hexachloroethane - 67-72-1 RA1B6D 12719A0 0.99 2,000.00 200.00 200.00 2,000.00
Methyl methacrylate 80-62-6 FAIC2D 09505TO 0.99 2,000.00 200.00 200.00 2,000.00
Methacryloniirile 126-98-7 FAIC2C 04406MI 0.99 2,000.00 200.00 200.00 2,000.00
Diethyl ether (ethyl ether) 60-29-7 FAICIA 17676TQ 0.99 2,000.00 200.00 200.00 2,000.00
2-Nitropropane 79-46-9 RAICIIC 04609PN 0.98 10,000.00 1,000.00 1,000.00] ~ 10,000.00
Pr atrile 107-12-0 FAI1C3D 10101EB 0.98 20,000.00 2,000.00 2,000.00{ 20,000.00
Zyciuiexanone 108-94-1 RAID2B 10513PA 0.99 20,000.00 2,000.00 2,000.00]  20,000.00
ert-Butanol (TBA) 75-65-0 RATH2D 06648PC 0.99 40,000.00 4,000.00 4,000.00] 40,000.00
[-Butanol 71-36-3 FAIGIB -| 8238 0.99 80,000.00 8,000.00 8,000.00]  80,000.00 i
sobutanol 78-83-1 FAIC3A 00439HD 0.99 80,000.00 3,000.00 8,000.00]" 80,000.00
[,4-Dioxane 123-91-1 RAIH3B 03053BD 0.99 80,000.00 8,000.00 8,000.00[" 80,000.00
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| WSC T4 1520
K had + J 95 =7

Qmﬁ mm(
ESLES  CERTIFICATE OF COMPOSITION
FOR LABORATORY USE ONLY - READ MSDS PRIOR TO USE
110 Benner Circle Catalog No.: 558661 - Lot No.: 4042271 .
Bellefonte, PA 16823-8812 Description: Custom Volatiles Standard
Tel: (B0C} 356-1688
Fax: {814} 353-1309 Expiration Date” July 2007 Storage: Freezer

. Elution Order |

67-63-0

] opan i
2 1. Propanol 71.23-8 99% 20400 ug/mL +- 0.1
3 n-Hexane (C6) 110-54-3 99% 1000 ug/ml +- 0.1
4 Acetaldehyde dimethyl acstal 534-15-8 §9% 5000 ug/mbL - 0.1
5 Eihyktert-butyl ether (ETBE) 637-92-3 99% 1000 ug/mL -0
51 tert-Amyi methyl sther (TAME) 994-05-8 99% 1000 ug/mb. +H-01
7 n-Heptana (C7) 142-82-5 9% 1000 ug/ml. +-0.1
8 2-Chlorobenzotriflucride 88-15-4 89% 1000 ug/mbL +-0.1
] 3-Chlorobenzotrifiucride 88.-15-7 89% 1000 ug/mL - 0.1
10 4-Chlorobenzotriflucride 93-56-8 98% 1000 ug/mL +- 0.1
T 3-Chlorotoluene 108-41-8 99% 1000 ugiml +-0.1
12 1.2, 3-Trimgthylbenzene 528-73-8 959% 1000 ug/ml +- 0.1
13 Dicyclopentadisns F1.73.8 a8% 1000 ug/ml. +H- 0.1
14 1.3.5-Trichlorobenzene 108-70-3 99% 1600 ug/mL +-01
Solvent: P&T Methanol 67-56-1 99%

Inj. Temp:

Det. Temp: !

255°C '

Det. Type: . e . »

FASD | o 1 s (

.00 5.00 000 1200 14 00 IG‘DO 18 00 2000 2200 2400

Manufactured By FJT

1.4 L g
CRMN A ;{«‘5;1"7

Company Confidential & Proprietary



SOP No. BF-MV-005, Rev. 2
Effective Date: 03/30/2010
Page No.: 56 of 58

221T

Table 13. BFB Standard
o - wse 3 1=7]o

=$LE CERTIFICATE OF ANALYSIS

FOR LAEORATORY USE ONLY - READ MSDS PRIOR TO USE

) .2 30067 .+ AD38B50
110 Benner Circle Catalog No.: 300 S Lot No .
Bellefonte, PA 16823-8312 Description: 4-Bromofluorobenzene Standard o
Tel: (800) 356-1688
Fax: (814) 353-1309 Expiration Date: January 2010 Storage: Freezer

ion cbbrrder‘ - Compom;ﬂ
i 1—Bromo-4-f|uorobenzene (BFB) . 460-00-4 99% 2500 ug/mL +- 0.1
Solvent: P&T Methanol 67-56-1 99% '
Column:

105m x .53mm x 3.0um
Rbx-502 2 (cal#10810)

Carrier Gas:
hydrogen @ 40 cm/sec

Temp. Program:
50<C to 240°C @ 10°C/min.
Inj. Temp: I
200C

Det. Temp:
250G

%

Det. Type: J’
FiD J
M

Manufactured By: MEW
L Fohat
Johrf Lidgelt - RAAnalyst
1 Expiration date of the unopened ampul stored at recommended temperature.

2 Purity was determined by one or more of the followlng techniques: GC/FID, HPLC, GC/ECD, GC/MS. Value rounded to the
nearest LOWER whole percentage. In addtion fo detectors listed above, chemical idanfity and purity are confirmed using 1 or more

of the following: MS, DSC, solid probe MS, GC/FPD, GCINPD, GC/TC, FTIR, meliing point, reftactive index, and Karl Fisher. See ;

data pack or contact Restek for further details, "’;%";‘:’gce";g‘iggdg‘;ﬁ;’g’;;gﬂo
i i erati ith i ibrati iff i Ttraceal ights (7 levels). . d

3 Based upon gravimetric preperation with balance calibration verified using MISTtraceable weights (7 mass levels) Cortficate #FMBO3ST

4 Percert Uncerainly based upon balance AND ASTM Class A volumetric glassware accuracy.

Page 11

Company Confidential & Proprietary



SOP No. BF-MV-005, Rev. 2
Effective Date: 03/30/2010
Page No.: 57 of 58

Table 14. Internal Standard Mixture
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s O (120D

;%.miwm(
TESLE CERTIFICATE OF ANALYSIS

FOR LABORATORY USE ONLY - READ MSDS PRIOR TO USE
Lot No.: A036981

Catalog No.: 30031

110 Benner Circle

Bellefonte, PA 16823-8812 Description: L/C VOA Interna} Standard Mix
Tel: (800) 356-1688

Fax: (814) 353-1309 Expiration Date?: April 2010 Storage: Freezer
Efution Ordei | Compound CAS# Percent Purity? " Concentration®
B TS 4-Difliorobenzene 540-36-3  99% " 2500 ug/ml - 0.1
2 Ghiorobenzene-d5 3114-56-4 98% 2500 ug/mL +- 0.1
3 t,4-Dichlorobenzene-d4 3B55-82-1 93% 2500 ug/ml +-0.1
Solvent: PAT Methanol 67-56-1 99%
Column:
108m x .53mm x 3.0um
Rbc-502.2 (sat #10910)
Carrier Gas:
hydrogen @ 40 cr/sec.
Temp. Progrant:
40°C (hold 2 min ) to 240°C b -
@ &°Chmin. .
Inj. Temp: "
200°G
Det. Temp:
250°C 5{
Det. Type: i
HID |
2 4 6 8 10 12 14 16 % 20 22 24 2%

Manufactured By: n/a

by St

Johd Lidget - QA Aoalyst

1 Expiration date of the unopened ampul stored at recommended temperature.

2 Purity was determined by one ar more of the following technigues: GG/FID, HPLC, GC/ECD, GOMS. Valug rounded to the
nearest LOWER whole percentage. in addtion to detectors listed abave, chemical identity and purity are corfirmed using 1 of mare
of the foliowing: M3, DSG, solid probe MS, GG/FPD, GG/NPD, GC/TG, FTIR, meiting point, reftactive index, and Karl Fisher. See
data pack or contact Restek for further detafis.

3 Based upon gravimetic preperation with balance calibration verified using NiSTtraceable weights (7 mass levels).

4 Percent Uncertainly based upon balance AND ASTM Glass A volumetric glassware accuracy.

Page 11
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Table 15. Surrogate Mixture

(ﬁTRA Certificate of Analysis
SCIENTIFIC
Analytical Solutions
Volatlles System Monitoring Spiking Solution

Product STM-262 Page: 10f1
Lot Number: CC-3176 Lot Issue Date: Oct-2008 Expiration Date: Nov-2009

This Certified Reference Material (CRM) was manufactured and verified in accordance with ULTRA's 1SO
$001:2000 registared quality system, and the analyte concentrations were verified by our ISO 17025 accredited
laboratory. The true value and uncertainty value at the 95% confidence level for each analyte, determined
gravimetrically, Is listed below.

Analyte CAS# Analyte Lot True Value

4-bromofluorobenzene ' 000460-004 1251580 2511 + 13 pgimL.
1,2-dichicroethane-da 017060-07-0  PSO5A-048 2504 £ 13 pg/ml
toluene-d8 002037-26-6  6D-549 - 2503 £ 13 pg/ml

Matrix: methanol {methyl alcohol)

Balances usad in the manufacture of this standard are calibrated with welghts traceable to NIST In
compliance with ANSI/NCSL Z-540-1 and 150 8001,

250 Smith Street, North Kingstown, Rl 02852 USA

DITED 401-294-8400 Fax: 401-295-2330
1SO 17025:2005 150 S001:2000 www, ultrascl.com =
- Quality surel;oa
A2LA TUVUSA, In. i i u nager
Gort, Np. 0851.01 NG m“:om See Reverse For Additional Infarmation age
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1.0 Scope and Application

1.1 Analytes, Matrix(s), and Reporting Limits

This method is used for the determination of nitrate and nitrite (singly or total) in drinking,
surface and saline waters and domestic and industrial wastes. Soils can be analyzed using
ASTM Method D 3987, “Shake Extraction of Solid Waste with Water”. The reporting limit
has been determined to be 0.05 mg/l for aqueous samples and 1.0 mg/kg for soils
subjected to the ASTM leaching procedure prior to final analysis.

2.0 Summary of Method

Nitrate is reduced quantitatively to nitrite in the presence of cadmium. The nitrite thus formed plus
any originally present in the sample is determined as an azo dye at 520 nm following its diazotization
with sulfanilamide and subsequent coupling with N(-1-naphthyl)ethylenediamine dihydrochloride.
Without the introduction of the sample to the cadmium column, nitrite singly is determined. A nitrate
only value may be calculated by subtracting the nitrite from the Total nitrite/nitrate value.

3.0 Definitions

Standard definitions are used in this document as defined by the TestAmerica Corporate Quality
Assurance Plan.

4.0 Interferences

4.1 Sample color, particulates or turbidity may interfere. Turbid samples or samples with
suspended solids must be filtered prior to analysis through a 0.2 pore diameter filter.

4.2 Some metals in high concentration will cause various interferences. EDTA is added to
eliminate these interferences.

4.3 Acidic samples are to be adjusted to a pH of 5 to 9 with a dilute solution of
ammonium hydroxide.

4.4 Residual Chlorine can interfere by oxidizing the cadmium column and must be removed.

5.0 Safety

Employees must abide by the policies and procedures in the Corporate Safety Manual, Radiation
Safety Manual and this document.

This procedure may involve hazardous material, operations and equipment. This SOP does not
purport to address all of the safety problems associated with its use. It is the responsibility of the
user of the method to follow appropriate safety, waste disposal and health practices under the
assumption that all samples and reagents are potentially hazardous. Safety glasses, gloves, lab
coats and closed-toe, nonabsorbent shoes are a minimum.

5.1 Specific Safety Concerns or Requirements

None

Company Confidential & Proprietary
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The following is a list of the materials used in this method, which have a serious or significant
hazard rating. Note: This list does not include all materials used in the method. The table
contains a summary of the primary hazards listed in the MSDS for each of the materials
listed in the table. A complete list of materials used in the method can be found in the reagents

and materials section.

Employees must review the information in the MSDS for each material

before using it for the first time or when there are major changes to the MSDS.

Material * Hazards Exposure Limit ? Signs and symptoms of exposure
Ammonium Corrosive 50 ppm-TWA Vapors and mists cause irritation to the
Hydroxide Poison respiratory tract. Causes irritation and burns
to the skin and eyes.
Phosphoric Acid Corrosive 1 Mg/M3 TWA | Inhalation is not an expected hazard unless

misted or heated to high temperatures. May
cause redness, pain, and severe skin
burns. May cause redness, pain, blurred
vision, eye burns, and permanent eye
damage.

1 — Always add acid to water to prevent violent reactions.

2 — Exposure limit refers to the OSHA regulatory exposure limit.

6.0 Equipment and Supplies

6.1 Instrumentation
e LACHAT autoanalyzer equipped with nitrate/nitrite manifold and cadmium column. The
cadmium column is a disposable acrylic column packed with cadmium and properly sealed

on either end to prevent leaks and water evaporation during storage.

6.2 Supplies

e Class A volumetric and graduated glassware
Calibrated eppendorfs.
¢ Miscellaneous disposable supplies, such as culture tubes, pipets, parafiim, etc.

7.0 Reagents and Standards

7.1 All chemicals shall conform to American Chemical Society specifications or

equivalent.

7.2 Reagent Water

7.3 Concentrated Ammonium Hydroxide

7.4 1:4 Ammonium Hydroxide Solution (200 ml): Add 50 ml of concentrated ammonium
hydroxide to 150 ml of reagent water and mix well. This has a shelf life of six months.

7.5 Stock Ammonium Chloride-EDTA Buffer Solution (2 L): Dissolve 170 g of ammonium
chloride and 2.0 g of disodium EDTA in about 1800 ml of reagent water. Adjust the

Company Confidential & Proprietary
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7.7

7.8

7.9

7.10
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pH to 8.5 with Concentrated NH,OH. Dilute to 2000 ml with reagent water and mix

well. This has a shelf life of one month.

Concentrated Phosphoric Acid

Color Reagent (1 L): While stirring, add 100 mL of conc. H3PO, to about 700 mL of

reagent water. Dissolve 40 g of sulfanilamide and 1 g of N(-1-

naphthyl)ethylenediamine dihydrochloride in the acid solution. Dilute to 1 L with

reagent water and mix well. Store reagent in an amber bottle and keep in the dark

when not in use. This reagent is stable for one month.

Sampler Wash Solution: Reagent water.

Stock 1000 mg/L Nitrate Nitrogen Standard purchased from two separate vendors.

7.9.1. Intermediate 100 mg/L Nitrate Nitrogen Solution (100 ml): Add 5.0 ml of
the 1% source stock nitrate nitrogen solution (1000 mg/L) to about 30 ml of
reagent water. Dilute to 50 ml with reagent water and mix well. This
solution is to be prepared weekly.
7.9.1.1 The calibration curve and matrix spike solution will be prepared
from the primary source

7.9.2 Nitrate ICV/CCV 1.5 mg/L: Add 0.15 ml of the 2" source stock nitrate
nitrogen solution (100 mg/L) to about 80 ml of reagent water. Dilute to 100 ml
with reagent water and mix well. This solution is to be prepared daily. This
solution is used to check the reduction efficiency of the cadmium column and
as the continuing quality control check for Nitrates.

7.9.3 Prepare Nitrate calibration standards by adding the appropriate amount of
intermediate standard nitrate nitrogen solution (100 mg/L) (see table below
for recommended calibrants) to about 80 ml of reagent water. Dilute to 100
ml with reagent water and mix well. These solutions are to be prepared once
a month.

Stock 1000 mg/L Nitrite Nitrogen Standard purchased from two separate vendors.

7.10.2 Intermediate 100 mg/L Nitrite Nitrogen Solution (100 ml): Add 5.0 ml of the
1% source stock nitrite nitrogen solution (1000 mg/L) to about 30 ml of reagent
water. Dilute to 50 ml with reagent water and mix well. This solution is to be
prepared weekly.
7.10.2.1 The calibration curve and matrix spike solution will be prepared from

the primary source.

7.10.3 Nitrite ICV/CCV 1.5 mg/L: Add 0.15 ml of the 2" source stock nitrite nitrogen solution
(100 mg/L) to about 80 ml of reagent water. Dilute to 100 ml with reagent water and
mix well. This solution is to be prepared daily. This solution is used to check the
reduction efficiency of the cadmium column on the NO2-NO3 analytical batch.
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7.10.4 Prepare Nitrite calibration standards by adding the appropriate amount of
intermediate standard nitrite nitrogen solution (100 mg/L) (see table below for
recommended calibrants) to about 80 ml of reagent water. Dilute to 100 ml with
reagent water and mix well. These solutions are to be prepared monthly.

CALIBRANTS
Nitrate or Nitrite Calibrant Concentration Volume of Intermediate Solution

(mg/L) (uL)

0 (blank) 0

0.050 5

0.20 20

0.50 50
1.0 100
2.0 200
3.0 300

7.11  Sodium Thiosulfate solution (Dechlorinating solution): Dissolve 3.5 g sodium thiosulfate
(Na25203-5H20) in water and dilute to 1 Liter. Prepare fresh weekly. Use 1ml reagent to

remove 1mg/l residual chlorine in 500 ml sample.

8.0 Sample Collection, Preservation, Shipment and Storage

Sample container, preservation techniques and holding times may vary and are dependent on
sample matrix, method of choice, regulatory compliance, and/or specific contract or client requests.
Listed below are the holding times and the references that include preservation requirements.

Sample | Min. Sample
Matrix | Container Size Preservation Holding Time Reference
Waters Glass or 200mL Cool 4 +2°C 2 Days 40 CFR Part 136.3
Plastic SM 4500-NO;
Waters Glass or 200mL H,SO, <2 28 Days 40 CFR Part 136.3
Plastic Cool 4 + 2°C SM 4500-NO3
Soils Glass or 509 Cool 4 +