From: Buselli, Bradley

To: Rich Devin

Cc: "rself@perma-fix.com"; Smith, Michell M.; Bradshaw, Bonnie M.; Gotham, Steven; Maybin, Leslie
Subject: RE: PermaFix VTD Test Plan

Date: Thursday, February 2, 2023 11:16:00 AM

Attachments: PFF VTD DTP Jan23.zip

PFF VTDS DTP Transmit Letter Jan 23 pdf signed.pdf

Rich, thanks for the discussion today regarding upcoming plans to modify the RCRA permit at
PermaFix. As requested, you can speak to Steve (904-256-1508) and Leslie (904-256-1567) with at
the NED for additional information regarding the air permit.

Bradley Buselli, Environmental Consultant
Florida Department of Environmental Protection
Hazardous Waste Program & Permitting

2600 Blair Stone Road, MS 4560

Tallahassee, FL 32399

Bradley.Buselli@FloridaDEP.gov
Office: 850-245-8989

From: Rich Devin <rich.devin@perma-fix.com>

Sent: Monday, January 16, 2023 5:11 PM

To: Buselli, Bradley <Bradley.Buselli@dep.state.fl.us>
Cc: 'rself@perma-fix.com' <rself@perma-fix.com>
Subject: PermaFix VTD Test Plan

Hello Mr. Buselli;

Attached please find a TSCA/RCRA performance demonstration test for the Permafix
Gainesville facility VTD system.

The testing will be used to support a TSCA waste approval for that unit, with a concurrent
objective to provide data for a future RCRA variance as described in the plan.

To meet those objectives, we are planning to upgrade the emissions control of the system
prior to testing. We will coordinate those changes by Part B modification submittal(s) to you
through their TriHydro representative.

After your review, | would welcome the opportunity to discuss any concerns or issues the
State may have. Please email or call me at 865-376-8706 at your convenience.

Best Regards,

Rich Devin
DSSI Perma-Fix Environmental Services
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Perma-Fix of Florida
RCRA/TSCA Demonstration Test Plan



Gainesville, Florida
Vacuum Thermal Desorption System





Section 1.0: INTRODUCTION



1.1
Facility Status



Perma-Fix of Florida, Inc. (PFF), a Perma-Fix Environmental Services, Inc. (PESI) company, owns and operates a Resource Conservation and Recovery Act (RCRA) permitted hazardous and mixed waste storage and treatment facility located in Gainesville, Florida.  The primary facility activities include storage and treatment of wastes within containers and specialized units, including a RCRA permitted vacuum thermal desorption (VTD) system.  The VTD process applies controlled indirect heat, vacuum, and inert gas purge to separate contaminants from waste solids and sludges.  The regulated contaminants (e.g., land disposal restricted organic compounds) and non-regulated substances (e.g., water vapor and oils) are condensed and recovered in a liquid form.  The liquids are then processed using appropriate treatment technologies including combustion of organics
.  The facility is currently permitted for the storage of Toxic Substances Control Act (TSCA) regulated polychlorinated biphenyl (PCB) waste by approval of the United States Environmental Protection Agency (EPA) Region 4.


The facility mailing address and EPA Identification Number are:



Perma-Fix of Florida


1940 NW 67th Place



Gainesville, FL 32653


EPA ID# FLD980711071


The facility location and surrounding area is shown by photo in Figure 1-1 below.  The location is within a designated industrial business area of the city of Gainesville, Florida.



Figure 1-1



PFF Facility Location
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1.2
RCRA/TSCA Demonstration Test Objectives and Regulatory Bases for VTD


Performance testing of the VTD system to allow EPA designation as a TSCA 40 CFR §761.60(e) alternate PCB destruction technology is the primary objective.  Demonstration of waste treatment with emissions control performance equivalent to a RCRA combustion unit is a secondary goal
.  Hence, in support of both regulatory programs, a joint RCRA/TSCA Demonstration Test Plan (DTP) has been prepared to communicate the proposed testing protocol.  Rationale for the coordinated approach is presented in Section 2.2 and considers the existing RCRA Subtitle C regulation of PCB wastes - that are also hazardous wastes.



The VTD system demonstration test numerical performance goals are summarized below according to RCRA and TSCA standards.  The 40 CFR Part 63 Subpart EEE incinerator criteria were selected for most RCRA metrics.  However, the VTD is in fact a non-combustion contaminant separation and recovery process that is technically more comparable to 40 CFR §264.1030 regulated units (i.e., distillation, fractionation, and air/steam strippers).  The system is currently designated under RCRA permit as a Miscellaneous Unit (MU) with total organic emissions control as ≥ 95%
.  Sections 2.3 and 2.4 of this Plan present further discussion of the VTD system technology and capabilities.



The TSCA standards are based on guidance for incinerators that combust PCBs at high efficiencies (> 99.9999% destruction/removal of feed versus emissions) with the treatment residual solids maintained < 2 ppm.  EPA guidance
 for alternative PCB treatment/disposal technologies, including units regulated under a §761.60(e) approval, also stipulates the applicable
 incinerator equivalent metrics.  Hence, demonstration of treated solids with < 2 ppm PCBs would support a §761.60(e) equivalency approval, contingent upon the PCB emissions control efficiency noted.



Performance testing that demonstrates > 2 and < 10 ppm PCBs in the treated solids would also be considered valid TSCA regulated waste treatment.  A risk-based approval pursuant to 40 CFR §761.61(c) and §761.62(c) is directly supported with the designation of RCRA Subtitle C land disposal of the solids.  Please refer to Section 2.2 of this plan for that discussion.


· 
TSCA



· ≥ 99.9999% removal efficiency (RE) for total PCBs
 calculated from the mass of PCBs (as Aroclors summed total) within the waste batch feed versus mass emitted within the process gas discharged from the VTD.



TSCA/RCRA [CAA HWC NESHAP]


· ≥ 99.99% RE for designated hazardous semivolatile organic compounds (SVOCs) calculated by mass of individual compounds within waste batch feed versus mass emitted within the process gas discharged from the VTD;



· ≥ 95% RE for designated hazardous volatile organic compounds (VOCs) calculated by total mass of individual compounds within waste batch feed versus mass emitted within the process gas discharged from the VTD;



· < 0.40 ng TEQ/dscm combined Dioxins and Furans emission rate;



· < 0.015 grains/dscf Particulate Matter (PM) emission rate;



· < 217 ug/dscm semi-volatile (lead + chromium) and low-volatile (arsenic + beryllium + chromium) metals emission rates;



· < 45 ug/dscm volatile (mercury) metal emission rate; and


· < 21 ppmvd hydrogen chloride and chlorine gas combined emission rate for RCRA.


< 4 lb/hr HCl TSCA.



[7% oxygen basis for all concentration limits]


1.3
DTP Organization




This RCRA/TSCA DTP is organized into six (6) individual sections titled as follows:



· Section 1.0 - Introduction



· Section 2.0 - Process Engineering and Operation Description



· Section 3.0 - Demonstration Testing Objectives and Proposed Conditions



· Section 4.0 – Sampling and Analysis Procedures



· Section 5.0 - Demonstration Testing Schedule



· Section 6.0 - Quality Assurance Project Plan (QAPP)



� Combustion treatment of RCRA mixed and TSCA (PCB) regulated waste at the PESI Diversified Scientific Services, Inc (DSSI) boiler system located in Kingston, TN.




� A treatment equivalency variance to the RCRA CMBST technology treatment standard in 268.42 may be requested in the future.  Demonstration of equivalent emissions control to RCRA combustion units, as set forth by the 40 CFR Part 63 Subpart EEE incinerator NESHAPS, would become a key technical basis for that determination.




� VTD emissions are routed to the facility process vents thermal oxidizer that provides combustion of organics in the gas flow.  ≥ 95% total organic emissions control for the VTD system is supported with the thermal oxidizer.




� USEPA Office of Resource Conservation and Recovery publication EPA530-R-19-005 dated October 2019: Guidance for Applicants Requesting to Treat/Dispose of PCB Using Incineration or an Alternative Method.




� Certain incinerator combustion performance metrics, such as combustion efficiency, minimum temperature and oxygen level, etc.) are not applicable to the VTDS PCB treatment process.




� A surrogate organic compound for PCB is proposed for this performance test as presented in Section 3.0.
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Section 2: Process Engineering and Operation Description



2.1
Introduction



This Section 2 communicates the operational aspects of the VTD technology and process technical information for the system.  An explanation of the RCRA regulation of TSCA PCB wastes, including Land Disposal Restrictions (LDRs), is also discussed.  Operational constraints and limits are also presented that relate how wastes are treated within the system and the disposition of both treated and secondary wastes.



2.2
RCRA Regulation of TSCA Regulated PCB Wastes



If a TSCA regulated PCB waste (e.g., remediation soils or absorbents from a spill clean-up, bulk product paint chips, etc) exhibits a RCRA regulated characteristic or matches a listing description (i.e., F, K, U or P listed) the waste is subject to all applicable Subtitle C regulations
.  These include manifesting, treatment, storage, disposal, and record keeping requirements.  The RCRA regulations were promulgated to require waste treatment prior to land disposal to minimize present and future human health and environmental threats; the TSCA regulations for PCBs were not.  Moreover, excluding bulk PCB liquids and liquid-filled Items, most PCB wastes can be directly land disposed within RCRA Subtitle C hazardous and TSCA approved chemical waste landfills.  However, the LDR numerical treatment standard for jointly regulated RCRA/TSCA wastes, and RCRA characteristic wastes
 containing PCBs at “unregulated” concentrations (i.e., <50 mg/kg), is <10 mg/kg.  Hence, this regulatory disparity results in TSCA regulated high concentration PCB wastes land disposed with joint RCRA/TSCA regulated wastes treated to <10 mg/kg - within the same landfill.


Pursuant to a 40 CFR 761.60(e) treatment/disposal authorization, VTD treated waste residual solids measured above 2 mg/kg would be retained as TSCA regulated.  As noted above, RCRA/TSCA co-regulated wastes may be treated to an applicable RCRA LDR numerical standard (e.g., <10 mg/kg, <100 mg/kg
, or <1,000 mg/kg) in lieu of the 2 mg/kg TSCA incinerator destruction standard.  PFF believes that jointly regulated TSCA and RCRA mixed wastes should directly qualify for a risk-based disposal approval when PCB are treated to the lowest RCRA standard – the Universal Treatment Standard (UTS) of <10 mg/kg.



2.3
VTD Technology Distinctions and Operational Aspects



The following technology distinctions and limitations are presented to clarify the VTD system as a unique thermal Miscellaneous Unit (MU), and a non-incineration PCB separation/decontamination technique that is applicable for many PCB wastes.



1.
The VTD design and function is for the controlled pressure and temperature promoted separation of volatile and semi-volatile constituents from TSCA and RCRA land disposal restricted wastes for the purpose of removing the restricted contaminants from the waste for recovery and subsequent treatment.  The system capability is limited to the separation of regulated contaminants from waste that can be achieved through vaporization under modest (< 1,200° F) indirect heating and deep vacuum (~ 28” – 29.5” Hg) levels.  Inert gas flow is introduced into the process that provides a medium for transport of the vapor-phase contaminants to the recovery components as well as process oxygen level suppression.  The contaminants and non-contaminants (e.g., water vapor) are recovered by indirect cooling, condensation and tank collection for separate treatment.



2.
The VTD technology does not meet the technical criteria and operating characteristics for classification as an incineration or other combustion technology; and is not an organic compound destruction method.  This distinction is most directly supported by the operating characteristics of the process.  As compared to catalytic, flame, or other organic combustion treatment units, the low maximum waste processing temperature and inert gas flow combine to suppress oxidation and exothermic chemical reaction of organic constituents within the waste solid and vapor phases.  Typical performance metrics applied to combustion technologies such as “combustion efficiency”, organic compound “destruction efficiency”, or carbon monoxide emission concentrations - as indicative of organic compound oxidation conversion or completeness, are not relevant for the VTD due to the non-combustion process design.



3.
The VTD operation is a batch waste load design with no allowances for continual waste inputs after cycle initiation.  The designation of Automatic Waste Feed Cutoff (AWFCO) operating parameter limits (OPLs) to affect the termination of waste feed are not applicable to the technology.  Wastes are loaded into the retort via trays that are individually filled from drum containers.  After loading, the VTD rear door is sealed - which must remain closed during the batch processing cycle.  No provisions for containerized or pumpable waste feed into the retort are provided once closed and the treatment cycle is initiated.


4.
The VTD system organic emissions control is not equivalent to combustion/incineration technology for certain volatile organic compounds.  The system design utilizes heat exchangers to indirectly cool and condense the volatilized organic compounds liberated from the waste and transported within the process gas flow by vacuum pump.  Following the vacuum pump, an activated carbon bed is employed to capture the regulated organic and inorganic constituents (e.g., mercury) which were not condensed.  The combined removal efficiency of the condensers and carbon bed for certain volatile organic compounds such as alcohols, alkanes and other low molecular weight organic compounds, is lower than comparable combustion technologies.  40 CFR 264.1032 denotes an organic emissions level for process vents as ≥ 95 (weight) %.  This RCRA organic emissions performance standard is considered most applicable for the VTD low vent flow rate, and considers the downstream thermal oxidizer’s additional organic removal performance.


5.
The VTD process can effectively separate most RCRA regulated constituents and PCB from different waste forms (e.g., sludges, absorbents, soils and bulk product matrices).  However, the performance of every batch treated to RCRA LDR levels for all regulated constituents and < 2 mg/kg total PCB - at a 100% analysis-based efficiency, is not technically possible.  The following paragraphs elaborate two common reasons for this fact.



Analysis Discrepancies



Prior to VTD treatment, waste population sampling and analyses are conducted to verify the generator’s RCRA and TSCA characterization using as-sampled data.  Discrepancies are reconciled with the generators through waste profile amendments and land disposal certification corrections (e.g., the addition of constituents requiring treatment).  Because of the waste’s physical form and compositional variability within a given population, the VTD operating protocol(s) assigned to treat the identified contaminants will not always be sufficient for constituents that were not identified by generator characterization or confirmatory analysis data.  Characteristic hazardous wastes (D001 - D043) requiring treatment must also be co-treated for the designated 40 CFR 268.48 Underlying Hazardous Constituents (UHCs) before land disposal.  Many restricted organic UHCs are impossible, despite best analytical attempts, to positively identify at reporting levels near their corresponding treatment standard within the waste matrix prior to treatment.  Hence, this dilemma can result in process batches not meeting numerical standards as an artifact of undetected compounds in the original waste.  In these cases, re-treatment of the batch will be performed with adjustments made to the operating conditions for the identified contaminants.


Post-Treatment Anomalous Contamination



Treated VTD solids are typically small particles, void of moisture, warm (~120 – 140 °F as-removed), and extremely hygroscopic.  Samples are initially collected when the batch is transferred into clean containers.  The samples are then analyzed for contaminants of concern to verify treatment levels.  The filled and closed containers are staged within the VTD process enclosure for additional cooling prior to relocation into permitted storage.  Container pressures are safely controlled through leaving the drum covers loosened during this cool-down.  The batch container population is re-sampled prior to land disposal according to the disposal facility’s requirements to verify the waste’s applicable LDR compliance.  Periodically, analytical results will show that the initial batch samples indicated numerical compliance levels whereas the containerized population did not.  Low molecular weight organic compounds, such as methanol and butyl alcohol, are detected.  This dilemma indicates that the waste became inadvertently contaminated, and potentially
 non-compliant, after treatment.



2.4
VTD Technology Description



Thermal desorption with contaminant recovery
 is used as an alternative technology to high temperature combustion for primarily solid and semi-solid waste forms, such as soils, sludges, and dried paint or similar waste, containing low to moderate levels of organic contaminants.  The primary distinctions from combustion technology include:



· Lower waste processing temperatures accomplished through indirect (i.e., non-contact with waste) electrical radiant heating;



· No direct oxidative combustion of waste and waste organic constituents;



· Low oxidative combustion reaction emissions such as acid gases, CO/CO2, NOx/SOx, etc.


· Separated waste contaminants and water are recovered in a liquid state for additional treatment;



· Process gas flows are orders of magnitude lower due to the mitigation of air input to the system; and



· Process operating pressures are controlled to low vacuum levels.



The PFF VTD technology meets the need for RCRA and PCB contaminant separation from complex radioactive waste matrices.  Wastes containing alpha contamination (e.g., uranium, americium, plutonium or other transuranics) and uranium fission products are highly radiotoxic and pose significant contamination and human health risks.  The specific technology aspects noted below were applied in the design based upon these considerations.



· Wastes are introduced and treated on a batch basis within a totally enclosed process system.  And the entire process system is located within a dedicated enclosed room within curbed secondary (spill) containment and mechanical ventilation of the enclosure, which maintains a negative pressure for collection of any waste loading/unloading fugitive emissions;



· The VTD waste treatment vessel and contaminant recovery equipment are totally sealed and capable of vacuum pressure levels that reduce the boiling point temperature of contaminants to promote vaporization.  Uncontrolled fugitive emissions from the process, while under operation, are inherently eliminated by the vacuum conditions;



· Process gas flow, operating temperatures, system operating pressures and batch treatment times are controlled variables to accommodate the waste matrix and contaminants variability;



· Nitrogen gas is continuously introduced during the batch treatment to transport volatilized constituents through the system and maintain process oxygen levels below levels of concern for potential oxidation reactions;



· Separated contaminants and water are recovered by indirect cooling to a liquid state.  Liquids are analyzed as unique secondary wastes and treated according to the hazardous characteristics (organics and metals), PCB concentrations and specific radiological parameters.



· Treated solids are analyzed to determine contaminant concentration levels (total and TCLP) and radioisotopes of interest to support land disposal.



2.5
VTD Process Description


Figure 2-1, VTD Process Depiction, indicates the major process components and primary monitoring instrumentation for the system.  The following information describe the process components and capacities in greater detail.  Explanations of how the process is operated for the treatment of waste batches are presented in Section 2.6.



Figure 2-1



VTD Process Depiction
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2.5.1
Waste Treatment Vessel and Waste Loading/Unloading



The waste treatment vessel assembly is manufactured by Lochhead Haggerty Eng. & Mfg. Co. Ltd. as a jacketed cylindrical electrically-heated (58 kW max.) retort as shown in Figure 2-2, VTD Thermal Treatment Unit.



Figure 2-2



VTD Thermal Treatment Unit
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Waste is loaded into metal treys that hold approximately 2 cu.ft. of waste each.  The retort chamber is configured to hold 6 treys, for a batch waste capacity of roughly 12 cu.ft.  Each tray is loaded with waste from drums using a drum dumper, stacked, and moved using a manual forklift.  The jacket furnace is heated by wire resistance elements and cooled by a closed-loop recirculation air cooling heat exchanger, fan and piping manifold as shown in the photos.


Figure 2-3



Retort Chamber & Waste Trays
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2.5.2
Process Gas Condensers



An inert gas supply is configured to introduce a controlled flow into the retort chamber.  Nitrogen gas is controlled to a variable flow rate of 2 - 10 SCFM, which provides oxygen level suppression (from outside air in-leaks) which mitigates oxidation of volatilized organics.  The system process gas (i.e., volatilized waste constituents, water vapor, nitrogen gas and ambient air in-leakage) flow is routed through welded, flanged and insulated piping from the retort chamber vent into two pipe-in-pipe cooling condensers (i.e., Tube A and B) configured in series.  Process chilled water is circulated to provide the rejected heat removal.  Condensed liquids are collected within a stacked 2 tank arrangement with valve isolation between for periodic draining of fluids into the lower tank.


Figure 2-4



Process Condensers & Collection Tanks
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A process gas aftercooler is located vertically above the upper collection tank.  Chilled water is also recirculated through this unit to provide heat removal for additional vapor condensing.  The gas flow is then routed into and optional adjacent downflow tertiary condenser that provides additional flow cooling and vapor condensation.  A high efficiency coalescing filter provides separation of sub-micron vapor droplets from the gas.


2.5.3
Vacuum Pumps



The VTD operating pressure and process gas flow through the system are maintained using adjustable speed vacuum pumps.  The configuration allows selection of the pump design (e.g., oil bath rotary vane, liquid ring, etc.) and performance to the desired vacuum level conditions for the treatment batch.  A high efficiency coalescing filter provides oil vapor separation from the process gas flow.


Figure 2-5



Vacuum Pumps & Oil Separator
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2.5.4
Activated Carbon Adsorber



Process gas flow discharged from the vacuum pump is routed by piping into a stainless steel vertical adsorber.  Sulfur-impregnated (10 - 15%) and standard activated carbons are used as the adsorbent media to capture mercury and organic vapors that were not removed by the upstream process condensers.  Periodic evaluations of the carbon functional capacity are performed by sampling and analysis.



Process temperatures are continuously monitored within the bed and gas outlet locations.  Due to exothermic chemical reactions of the carbon with certain (e.g., aldehydes and ketones) organic compounds and the potential for fire, a valved by-pass is configured to direct the gas flow around the bed based on temperature.  A manually activated water spray is configured to wet the carbon as well.



2.5.5
VTD Process Controls



A personnel corridor adjacent to the VTD system enclosure is equipped with remote instrumentation, controls and computer-based monitoring equipment to manage the VTD process from a direct vantage point.  The majority of the process instrumentation input (temperature, pressure, flow, position, status, etc) and output (analog and voltage control) signals are terminated and processed through a programmable automation controller (PAC).  The PAC executes the programmed logic for sequence and permissive control functions of the process as well as the limited closed loop proportional control.  The status of the process operating parameters is communicated by link to computer operator interface software that provides for the direct monitoring, interactive control, alarm status and data recording.  Example operator interface screens are shown in the Figures below.



Figure 2-6



VTD Process Alarms & Batch Cycle
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Figure 2-7


VTD Process



Operating Status
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2.6
VTD Operation Description


The following sections present brief discussions that relate how wastes are treated within the system and the co-generation and management of secondary wastes produced.  Section 3.0 of this test plan indicates the intended operating conditions and parameters for the demonstration testing.



2.6.1
Waste Population Characterization and Treatment Protocols



Solid and semi-solid mixed and TSCA co-regulated radioactive wastes are identified as potential VTD treatment candidates based upon criteria including:



· RCRA hazardous listed codes applied to the waste.  Listed codes are examined to determine if the VTD technology is both acceptable for and capable of treatment to achieve the numerical or technology-based standards as associated to the codes
;



· RCRA hazardous characteristic codes and any UHCs designated to the waste
.  Pre-treatment of wastes to de-characterize (e.g., flammable or reactive constituents) may also be required and performed prior to the VTD separation treatment;


· TSCA waste classification (i.e., PCB remediation, bulk product, etc) and any associated documentation (e.g., self-implementing notifications and certifications);



· Maximum PCB concentration (TBD from demonstration testing);



· Radioactive material content (isotopic concentrations and totals), classification and forms; and



· Waste physical composition, form(s) and packaging.



Prior to VTD treatment, waste population sampling and analyses are conducted to “fingerprint” the waste to show the generator’s characterization conformance with as-found data.  Discrepancies are reconciled through waste profile revision and land disposal certification correction (e.g., the addition of constituents requiring treatment).  Screening or other physical pre-processing may be applied to solid and semi-solid wastes prior to treatment.  These activities are performed to identify and separate non-conforming materials such as plastic or other tramp materials such as metal, rocks, and wood from the waste matrix.  Pre-processed wastes are typically re-packaged into drum containers and stored prior to batch treatment.



The VTD waste treatment batch operating conditions are documented for waste populations through the preparation of treatment protocols.  Treatment protocols are developed based upon the following considerations:



· The waste contaminants, concentrations, and relative boiling points targeted for treatment and non-regulated substances such as oil/grease, inorganic salts, other organic and inorganic fluids present, etc;



· The waste physical matrix: sludge, soil solids, cementitious solids, absorbent media, organic solid media (e.g., resin polymer or carbon), etc; and



· The specific treatment objectives intended for the waste contaminants: removal of PCB to <10 mg/kg or <2 mg/kg, RCRA alternate soils 90/10 treatment of constituents, or other.



Based upon this information, the treatment protocol will stipulate the unique batch operating conditions and directions including:



· Batch treatment intermediate and target final temperature (TFT), vacuum levels and hold times at the TFT; and



· Any unique processing requirements such as batch precautions or intermediate processing requirements, post-treatment sampling and analytical testing parameters, and discharge container size/type and verifications.



2.6.2
VTD Operational Process Control and Records



The VTD is managed through the support of written procedures that specify the requisite steps for ensuring a controlled operation.  Routine requirements for placing auxiliary and support systems into functional service are indicated in relative sequence.  Before initiating a cold startup, personnel ensure that the following systems are in operation.



· Enclosure exhaust ventilation system



· VTD oxygen monitor and alarms



· Nitrogen gas supply



· Compressed air supply



· Process chilled water flow



· Vacuum pumps available


· Carbon filter bed and fire suppression system



· Process control system and instrumentation



· Regenerative Thermal Oxidizer (RTO)



The waste batch loading and treatment is also managed through procedure steps that cover:



· System nitrogen purge and evacuation



· System negative pressure (vacuum) leak check



· Batch load and vessel isolation



· System heat ramp/soak schedule


· Cool down ramp



· Batch unloading


Typical Batch Operating Parameter Ranges:



Waste Feed (typical solids):

600 – 1,000 pounds



TFT (temperature):


600° – 900° F



Pressure:



5 – 29 inches of Hg vacuum



Nitrogen Supply (into retort):

1 – 5 SCFM



Residence Time:


3 – 4 hours at TFT and vacuum.



Documentation of the system process variables are maintained by data logging software.  The parameters and tag IDs are shown below.


Figure 2-8


			Parameter


			Units


			Monitoring



Device


			Frequency


			Location





			Waste Feed Input per Cycle


			lbs/container and container I.D.


			Container Scale and VTD Batch Run Log Sheet


			Each container & batch


			Feed Preparation Area





			Daily Feed Total


			lbs


			VTD Batch Log Sheets


			Each Operational Day


			Operating Records





			Time of Process Cycle


			hours


			Process Control System


			Each Process Cycle


			PAC HMI Screen/Data Logging





			Retort Temperatures/


Hold Times/Vacuum


			°F, hours, & “Hg


			TE/TT-1, PT-1, Process Control System


			Each Process Cycle


			PAC HMI screen/Data Logging





			Nitrogen Gas Supply Flow Rate


			scfm


			Flow Transmitter/FCV-4 Process Control System


			Continuous


			PAC HMI screen/Data logging





			Nitrogen Gas Feed Temperature


			°F


			Thermocouple TT-14/Process Control System


			Continuous


			Inert Gas Supply Heater





			Process Gas


Temperature


			°F


			Thermocouple TT-2/Process Control System


			Continuous


			Process Gas Retort Outlet Line





			Process Gas


Pressure


			In. Hg (vacuum)


			Pressure Transmitter (PT-1)/Process Control System


			Continuous


			Tank 01





			Process Gas



Temperature


			°F


			Thermocouple TT-5/Process Control System


			Continuous


			Aftercooler (AFC-01) Outlet





			Coalescing Filter Differential Pressure


			In. Hg


			Differential Pressure Transmitter (DPT-3)/Process Control System


			Continuous


			Inlet/Outlet Connections





			Carbon Bed Process Gas inlet & Outlet Temperature


			°F


			Thermocouples TE-11 & TE-12/Process Control System


			Continuous


			Carbon Bed Inlet Line





			Process-Gas Oxygen Concentration


			Vol. %


			Paramagnetic Oxygen Analyzer (AIT-1)/Process Control System


			Continuous


			Process Gas Vent Line








2.6.3
Secondary Waste Management



Recovered Liquids



Condensed water and contaminants generated during the batch are collected within the process tanks (see Figure 2-4).  The tank liquids are manually transferred by pump to portable containers (e.g., drums).  Liquids are sampled for subsequent analysis to determine RCRA characteristics
 and physical properties.  The containerized liquids from multiple treatment batches of the same waste population may be bulked (e.g., totes) and/or pre-treated (e.g., filtration or phase separation) prior to sampling and analysis.  The liquids are typically profiled from the analytical characterization and stored pending off-site shipment to Diversified Scientific Services, Inc. (DSSI) for fuels blending and combustion treatment.  Hence, separated RCRA organic compounds and PCBs are thermally treated for destruction independent of the VTD process.  Hazardous metal constituents are treated by stabilization/fixation to immobilize the metals for land disposal compliance.



Treated Batch Waste Solids



As previously noted, the treated batch solid waste is containerized and sampled for analytical characterization to determine organic numerical treatment levels and regulated metals remaining for treatment.  Containers are stored pending the analytical data review and disposition decision:



· VTD re-treatment of the solids for specific organic contaminants of concern;



· Stabilization/solidification of the solids for RCRA metals;



· Further off-site treatment or storage required; profiling and shipment to off-site TSDF; or



· No further treatment required; profiling and shipment for off-site disposal or return to generator.



The status of secondary wastes is managed through a computer-based waste tracking and inventory management system.  Application of unique identification code, generation date and waste codes - from the primary wastes and analytical data results, are also assigned for the containerized wastes through the system.


� An exception to hazardous waste designation is allowed under RCRA at 40 CFR §261.8 that exempt’s 40 CFR 761 TSCA regulated PCB-containing dielectric fluid and the electric equipment only if the RCRA regulated characteristic is for a D018 - D043 organic constituent.




� EPA “temporarily” deferred the RCRA 10 mg/kg PCB universal treatment standard under the LDR regulations (see 65 FR at 81375, December 26, 2000) for characteristic metal-bearing soils, with <1,000 ppmw total halogens - including PCBs).




� RCRA treatment standard for PCBs in listed soils as 10 (times) the LDR UTS level.




� Depending upon the specific land disposal facility acceptance criteria, certain facilities will review and accept the data as indicative of a compliantly treated waste, while others will not.




� Contaminant recovery means that separated (vaporized) contaminants from the waste treatment are captured (condensed) for subsequent treatment.




� Organics removal performance demonstrated under this plan may be used to support a RCRA combustion equivalency variance petition in the future.




� Additional treatment after the VTD may be required based upon waste code-specified technology treatment requirements such as stabilization (STABL) and amalgamation (AMLGM) for metals.




� The condensed liquids recovered from VTD batch waste treatment are unique wastes; that is, a “new” point-of-generation (POG).  RCRA hazardous characteristic waste codes are applied based upon properties (e.g., ignitability) and constituents identified by analysis.  Listed waste codes from the batch are also carried forward to the liquids via RCRA derived-from rule.  TSCA classification of the liquids is maintained when the batch waste was TSCA regulated or the total PCB concentration is ≥ 50 ppmw.










Page 17 of 19









Section III Jan23.doc

Perma-Fix of Florida
RCRA/TSCA Demonstration Test Plan



Gainesville, Florida
Vacuum Thermal Desorption System






Section 3.0:  Demonstration Testing Objectives and PROPOSED Conditions



This Plan section presents the joint RCRA and TSCA demonstration testing objectives and proposed operating conditions for the Perma-Fix of Florida (PFF) vacuum thermal desorption (VTD) system.  The RCRA and TSCA objectives include separation efficiency (SE) for the organic compounds and PCB surrogate, that is equivalent to the incineration destruction/removal efficiency (DRE).  However, the technical differences between the contaminant separation/recovery versus oxidative flame combustion disqualified certain operational metrics, as discussed below.



3.1
Organic Emissions Performance 


The VTD system will be operated to demonstrate compliance with the organic emission performance standards as indicated in Table 3-1 (below).



Table 3-1



Organic Emissions Performance


			RCRA/ TSCA


			Organic Compound(s)


			Performance Measure


			Basis of Performance





			TSCA


			Total PCBs as the sum of Aroclors: 1016, 1221, 1232, 1242, 1248, 1254 & 1260



[Surrogate: 1,2 Dichlorobenzene (DCB)]



			≥ 99.9999 % separation efficiency (SE) determined from batch DCB mass treated and DCB mass emitted in process gas.



< 2 mg/kg DCB treated batch solids concentration.





			TSCA Incinerator DRE performance standard.





			RCRA


			Volatile Organic Compounds:



· Tetrachloroethene



· Total Xylene (sum of o, m, & p isomers) 


			≥ 95. % separation efficiency (SE) (each) determined from batch constituent mass treated and constituent mass emitted in process gas.






			RCRA organic emission control standards for 40 CFR 264 Subpart AA units.





			RCRA


			Semi-Volatile Organic Compounds:



· Naphthalene


· 1,2 Dichlorobenzene



			≥ 99.99 % separation efficiency (SE) (each) determined from batch constituent mass treated and constituent mass emitted in process gas.






			RCRA Incinerator & Clean Air Act (CAA) NESHAP performance standard.





			RCRA & TSCA


			Dioxins & Furans


			< 0.20 ng TEQ/dscm corr. 7% O2 emitted in process gas.


			CAA NESHAP for new hazardous waste incinerators.








3.1.1
Organic Emissions Performance Discussion



The organic emissions performance objectives noted in Table 3-1 are based primarily upon standards for TSCA and CAA incinerators with the specific values noted in EPA 530-R-19-005 and 40 CFR Part 63 Subpart EEE.  These levels have been validated as protective of both human health and the environment by numerous site-specific risk assessments conducted across the country.  The proposed volatile organic emission standard, 95% removal, is based on the RCRA 40 CFR 264.1032 organic emissions control level for similar equipment - process vents of evaporators, air/steam strippers, distillation units, etc.  The criteria used for the similar/comparable technology consideration include:



· Very low process gas flow discharge rate and temperature, and low annual operating hours;



· Similar potential VO compounds; and



· Non-continuous discharge of VO compounds within the process gas flow.



The specific organic compounds selected for test evaluation are also based upon historical RCRA and CAA hazardous waste combustor comprehensive performance demonstration tests.  However, since the VTD technology does not destroy the organic compounds, the DRE is amended to separation efficiency (SE).  The numerical efficiency values are adopted by regulatory equivalence.  The RCRA volatile and semi-volatile compounds chosen are also based upon consideration of actual wastes received, availability of pure chemicals for testing, and compatibility within the test feed.



3.2
Residual (Treated) Solids Organic Level


The existing TSCA measurement-based decontamination standard for organic and non-aqueous inorganic liquid PCBs is < 2 mg/kg for unrestricted use [40 CFR 761.79(b)(2)].  This concentration, using 1,2 dichlorobenzene as substitute, is the target performance level for the treated solids.  The Table 3-1 RCRA volatile and semi-volatile organics will also be analyzed for subsequent treatment purposes only.  During routine customer waste treatment, the performance standard for RCRA organics (and metals) are the 40 CFR 268.48 Universal Treatment Standards (UTS).


3.3
Inorganic Emissions Performance


The VTD system will be operated to demonstrate compliance with the inorganic emission performance standards as indicated in Table 3-2 (below).



Table 3-2



Inorganic Emissions Performance



			RCRA/ TSCA


			Inorganic Compound(s)


			Performance Measure


			Basis of Performance





			RCRA


			Total HCl and Cl2


			< 21 ppmvd corr. 7% O2 combined mass as HCl equivalents emitted in process gas.


			CAA NESHAP for new hazardous waste incinerators





			TSCA


			HCl


			< 4 lb/hr emitted in process gas


			40 CFR 761.70 (historical)





			RCRA & TSCA


			Total Particulate Matter (PM)


			< 0.015 gr/dscf corr. 7% O2 emitted in process gas
.


			EPA530-R-19-005, October 2019





			RCRA


			Semi-volatile (lead + cadmium) and low volatile (arsenic + beryllium
 + chromium) metals emissions


			< 217 ug/dscm corr. 7% O2 (combined) emitted in process gas.


			CAA NESHAP for new hazardous waste incinerators





			RCRA


			Volatile (mercury) metal emission


			< 45 ug/dscm corr. 7% O2 emitted in process gas.


			CAA NESHAP for new hazardous waste incinerators








3.3.1
Inorganic Emissions Performance Discussion



The proposed inorganic emissions performance measures noted in Table 3-2 are based upon the regulatory standards for TSCA and CAA “new” hazardous waste incinerators.  The standards are detailed in EPA 530-R-19-005 and 40 CFR Part 63 Subpart EEE.  The levels are applicable as they correspond to both TSCA and current incinerator emission standards.


The control performance for mercury will be used to support incinerator equivalency and RCRA RMERC technology-based treatment of > 260 mg/kg, high mercury subcategory waste under 40 CFR §268.42.


3.4
Operational Risk Considerations


The proposed VTD system emission performance standards for organics and inorganics are very conservative for human health and environmental protection.  The CAA NESHAP levels have been evaluated through human health and ecological screening risk assessments conducted for hazardous waste combustors and shown to be protective under numerous environmental settings with conservative receptor designations and placements.  Thus, no additional system-specific risk evaluations
 are needed at this time.



3.5
Demonstration Batch Test Runs


Four test runs will be performed with three test runs
 selected for performance demonstration.  Table 3-3 (below) denotes the waste specific parameters intended for east test batch


Table 3-3



VTD System Waste Batch Target Parameter Ranges



			Matrix



(Run)


			Solids



(wgt. %)


			Water



(wgt. %)


			Total Organic



(wgt. %)


			1,2 Dichlorobenzene



PCB Surrogate



(ppmw)


			Total RCRA VOCs



(ppmw)


			Total RCRA SVOCs



(ppmw)


			Total RCRA Low Volatile Metals



(mg/kg)


			Total RCRA Semi-Volatile Metals



(mg/kg)


			RCRA Volatile Metal (mercury)



(mg/kg)


			Total Batch Waste Weight



(lbs)





			Solids



(#1)


			87 - 92


			6 – 10


			1.0 – 2.0


			10,000 - 14,000


			1,500 - 2,500


			12,000 – 15,000


			100 - 200


			100 - 200


			300 - 400


			900 - 1,200





			Solids



(#2)


			87 – 92


			6 – 10


			1.0 – 2.0


			10,000 - 14,000


			1,500 - 2,500


			12,000 – 15,000


			100 - 200


			100 - 200


			300 - 400


			900 - 1,200





			Solids



(#3)


			87 – 92


			6 – 10


			1.0 – 2.0


			10,000 - 14,000


			1,500 - 2,500


			12,000 – 15,000


			100 - 200


			100 - 200


			300 - 400


			900 - 1,200





			Solids



(#4)


			87 – 92


			6 – 10


			1.0 – 2.0


			10,000 - 14,000


			1,500 - 2,500


			12,000 – 15,000


			100 - 200


			100 - 200


			300 - 400


			900 - 1,200








3.5.1
Batch Feedstock Discussion



PFF will conduct the VTD system batch treatment test runs using a site-prepared surrogate feedstock.  In order to meet the individual component concentrations and overall target compositions, non-RCRA/TSCA regulated and non-radioactive inorganic solids will be used with the addition of the organic chemicals and metal compounds.  This approach is essential to support the precision needed to determine organic compound removal efficiencies, ensure metals are present at target concentrations, and minimize potential exposures.  The reasons for using surrogate materials as waste feed are numerous.  Primarily, the radioactive materials content of the feedstock must be maintained as low as possible to mitigate emissions sampling equipment contamination and testing personnel exposures.  Likewise, radionuclide levels must be limited for the off-site laboratory analysis of treated batch and emissions samples.  Each feedstock component will be prepared in advance of the test and each will be certified (by analysis or supplier certifications) to ensure that accurate concentrations and mass of materials are used.  The overall mixture composition will in turn be supported by the containerized material weights that are combined for each batch feed as described below.



The solids feedstock will comprise finer-sized materials including high density sand and diatomaceous earth absorbent.  The surrogate solids are intended to represent soil-like wastes with absorbed contaminants.  Sampling and analysis of the solid stocks will be performed to document any contaminants of concern (e.g., metals).  Each solid component will be containerized based on the target weights for each.  The RCRA organic mixtures (i.e., volatiles and semi-volatiles) and inorganic (i.e., metals) mixtures will be certified for individual contaminant concentrations (see Section 4.2).  PFF will document and record the preparation of each feedstock and will include the information in the Demonstration Test Report.


3.6
Feed Preparation



Feedstock will be prepared in 55-gallon drums to facilitate the mass additions, using a platform scale to measure the solids and water additions.  The organic and metal mixtures will be added as pre-weighed amounts.  A drum tumbler may then be used to provide complete mixing.
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The retort waste load utilizes a combination of shallow trays that hold up to ~2 cubic feet of waste each.  The trays are placed in stacks up to 3 high, with 2 stacks capable in a single batch load - for 6 trays total (12 cubic feet of waste).



Each tray is typically filled from a 55-gallon drum using a jib crane/drum dumper lift.  Two prepared drums will be used to distribute test feed into the six trays for each batch.


Figure 3-3



VTD Tray Fill Equipment
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Figure 3-2



Tray Loading into Retort
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Because of the preparation requirements and verifications needed to make each feedstock drum, additional drums will be prepared to support pre-testing and contingency usage.  The primary advantages of preparing the feed in the manner described include:


· Minimize errors and time required for the addition of multiple spikes
 into the six batch feed trays;


· Minimize the feed loading time required during the test runs; and


· No sampling and analyses of the prepared batch feed to determine individual contaminant concentrations and corresponding feed inputs are needed.  Mathematical consideration of the recorded mass additions of each material into the drums is used to determine the constituent concentrations, and total feed inputs.  The removal efficiency performance calculations are based on mass inputs, which eliminates both analytical method and sampling bias errors from the unavoidable contaminant concentration variability in the feed mixture.  NOTE: PFF will retain samples of the un-mixed batch solids, organic, and metal spike mixtures for third-party analysis at the request of EPA or FDEP personnel.


3.7
Demonstration Test Operating Conditions


Four demonstration test runs will be completed using the surrogate feedstocks detailed in Section 3.5.  EPA and FDEP personnel will have the opportunity to visually witness the vessel loading and unloading of each batch.  PFF will also make available the analysis results of the feedstock and spike feed as well as the mathematical basis for the mass additions for review prior to each of the actual demonstration batch runs.  In this manner, any concerns may be addressed prior to the start of a test run.



The planned (draft) batch treatment protocol that indicates the specific operating instructions to be followed are noted in Table 3-4 below for each test run.



Table 3-4



VTD System Test Operations Protocol



			 


			 


			


			


			


			


			Instructions





			Stage


			Retort


			N2


			Vessel


			


			Time


			





			


			Temp


			Flow/Temp


			vacuum


			Ramp 


			


			Establish and verify nitrogen, cooling water, chilled water, compressed air and specific utilities supply to the VTD system in accordance with SOP valve line-ups and equipment operation.  Verify emissions sampling ready status.  Load 2 drums of the test feed completely into six trays in the dry room.  Transfer the stacked trays into the Q-hut and load into the VTD retort.  Close the retort and verify door seal inflation. 





			 


			(°F)


			(SCFM/°F)


			(" Hg)


			((F/ Min)


			(Min)


			





			1



(Start)


			Ambient


			3 - 4 @ ambient


			draft


			n/a


			0 – 15


			Confirm test go status with Test Managers.  Start vacuum pump; flow/vacuum control valve in manual to allow nitrogen purge of system.  Set system vacuum control to 5 - 6 “Hg and nitrogen purge rate to 4 - 5 scfm.  Verify process gas oxygen level < 3 % and vacuum tightness.  Verify control system display and logging of all system process variables (temperatures, flow rates and pressures).





			2



(Run-Heat-up)


			Ambient → 390


			4 – 5


225 


			5 ± 1


			n/a


			15 – 195


[3 hrs]


			Begin batch heat cycle by setting the retort heater setpoint to 390 °F.  Begin process gas emissions sampling AFTER RETORT TEMPERATURE REACHES 150 °F.  Set nitrogen temperature to 225 °F.  Monitor process temperatures and pressures during heat-up.  Hold retort temperature for ~ 2 hours.





			3



(Run-Heat-up)


			390 → 600


			4 - 5 @



400 


			5 → 



28


			100


			195 – 435


[4 hrs]


			Ramp the VTD temperature setpoint by 100 °F every 30 minutes.  Adjust nitrogen temperature to 400 °F.


When the retort temperature reaches 600 °F, raise the vacuum control set-point to 28 "Hg.  Hold at temperature & vacuum for ~3 hours.





			4



(Run-Hold)


			600 → 900


			4 - 5 @



400 


			28.5





			150


			435 – 645


[3.5 hrs]


			Ramp the VTD temperature 150 °F every 30 minutes to 900 °F.



When the retort temperature reaches 950 °F and vacuum 28.5 "Hg; hold for ~2.5 hours.









			5



(Cool-down)


			900 → 



200


			4 - 5 @ heater off


			28.5 → 



off


			150


			645 – 900


[4.5 hrs]


			Place system in Cool Down Mode.  Turn the nitrogen heater off.





			6


(Unload-Sample)


			<160


			Off


			Off


			-


			[~ 14.5 -15.5 total hours]


			When the retort temperature falls to < 160 °F, stop nitrogen purge and vacuum system operation.  STOP TEST RUN EMISSIONS SAMPLING.


Remove trays and move to Q-hut sub-enclosure.  Collect two (2) 8-ounce samples from each tray per sampling instructions.


Dump the trays into two clean 55-gal drums.  Weigh all drums and move to designated cooling area.  Transfer batch condensate from tanks into tote container.  Prepare for next batch.








3.8
Demonstration Test Operating Parameters


Table 3-5 (below) indicates the operating parameters identified as relevant to the VTD system emissions control and performance.  Additional discussion of the parameter follows in Section 3.8.1.



Table 3-5



RCRA/TSCA Regulatory



Operating Parameter Limits (OPLs)


			Operating Parameter


			Purpose/Basis


			Correlation to RCRA/TSCA CMBST/INCIN OPL


			OPL



From



Testing


			Action





			VTD System maintained below ambient pressure, or sealed


			Mitigate fugitive process emissions


			Yes - totally sealed system OR minimum draft pressure


			No



(VTD system is totally sealed design)


			N/A








			Maximum VTD Process Gas O2 Level at system exit



6 % O2


			Mitigate potential deflagration and combustion of organic vapors


			Yes - CMBST OPL specifies minimum O2 to ensure complete combustion; maximum O2 correlation to ensure non-combustion.


			No



(Level based on particular batch organic compounds LOC)


			Suspend batch run until O2 levels restored.  Document root cause and corrective actions within VTD operating log/record.





			Carbon Adsorber



Maximum Process Gas Temperature 


150 °F


			Mitigate carbon bed reactions & fires. 


			No


			No


(Temperature based on carbon type(s) & practices) 


			Suspend batch run.



Document root cause and corrective actions within VTD operating log/record.





			Maximum Total PCBs batch concentration



(Aroclor sum)


			TSCA regulatory standard


			Yes


			Yes


			Administratively controlled based upon batch feed analyses





			Activated Carbon Bed



Adsorption Capacity



(mercury & organics)






			Mitigate volatile organic and mercury emissions 


			No


			No


			Administratively controlled by periodic sampling and testing protocol.








3.8.1
VTD System Operating Parameters Relevance



Minimum Negative Pressure and Maximum Oxygen Level



As discussed in Section 2.0, the VTD system design is a totally enclosed configuration with most equipment rated to full vacuum pressure.  The vacuum integrity during routine operation is verified by leak checks prior to each batch processing.  This verification ensures acceptable tightness conditions at the start of the batch.  The in-process vacuum level is primarily used for the control of water and organic contaminants volatilization rate, in coordination with retort temperatures.  Hence, totally sealed/vacuum operation is the regulatory compliance basis.


The maximum oxygen level parameter is utilized as a safety-related limit.  Oxygen sensing is used to monitor the process gas mixture so that levels are below the limiting oxidant concentration
 (LOC).  The specific LOC varies by process gas mixture composition and the operating temperatures
.  Based upon data for semi-volatile and volatile organic compounds (vapor) in air at temperatures up to approximately 500 °F, with nitrogen gas as a diluent, a 6 % oxygen concentration has been established as the upper boundary limit for all operations.  Under the waste batch treatment protocols, the normal level during operation is controlled to < 3 %.


Maximum Process Temperature Carbon Adsorber


As described in Section 2.5.2, the VTD system condensers provide organic vapor and volatile metals removal, by condensation and filtration
, from the process gas flow.  The activated carbon adsorber provides additional removal of the volatile contaminants that carry-over.  Because the carbon’s heat of absorption varies with organic type and loading, monitoring the bed and process gas discharge temperatures provide upset indication.  In the event of significant temperature excursion, inlet isolation and bypass valves direct flow around the bed.  Water spray suppression is also available by operator activation.


Maximum Total PCBs Batch Concentration


This TSCA limit is a test-demonstrated capacity and applied to PCB Incinerators or Boiler destruction technologies.  The technical premise for the limit is that the PCB destruction efficiency achieved by the technology is directly influenced by the PCB feed concentration and/or amount.  PFF does not agree that this operating limit is entirely technically supported for the VTD system separation technology.  However, in lieu of conducting numerous test feeds and runs to show otherwise, the maximum concentration/feed parameter will be established from the planned test runs.


Activated Carbon Beds Adsorption Capacity


As described in Section 2.5.4, an activated carbon bed is utilized to provide organic vapor and volatile metals removal, by physical and chemical adsorption, from the process gas flow prior to discharge into the facility ventilation.  A method for evaluating the relative condition of the carbon media will be proposed for both mercury and organics, as operating limits in the facility air permit and TSCA approval.



� Pursuant to EPA Guidance Document EPA530-R-19-005, October 2019.




� 1,2 dichlorobenzene is also designated as a RCRA regulated semi-volatile hazardous constituent.




� The TSCA guidance total PM standard is equal to the CAA NESHAP incinerator PM standard (34 mg/dscm corr. 7% O2.)




� All metals will be purchased as aqueous mixtures that must be poured into the test feed solids.  Due to handling toxicity concerns, beryllium will be omitted from the test.




� PFF submitted an Air Toxics Modeling report to the Florida Department of Environmental Protection (FDEP) that evaluated potential VTD system emissions relative to EPA Region 9 Preliminary Remediation Goals (numerical values) for ambient air.  No unacceptable risks were identified by the analysis.




� Four test runs will be conducted to negate a test run upset such as power failure, equipment malfunction, or laboratory sampling/analysis quality assurance issues.




� Spikes are a term for the pre-determined (mass and concentration) metal and organic contaminant mixtures added to a feed stock.




� The Limiting Oxidant Concentration (LOC) is the oxygen level at which the process gas mixture (air, purge nitrogen, & organic vapors) should not initiate combustion reaction.  See NFPA 69.




� The LOC is not appreciably affected by the VTD System vacuum operating pressures.  Increases in temperature affect a decrease the LOC for a given process gas mixture.




� Condensation in conjunction with very high efficiency coalescing aerosol filtration of the gas flow.









Page 1 of 16









Section IV Jan23.doc

Perma-Fix of Florida
RCRA/TSCA Demonstration Test Plan



Gainesville, Florida
Vacuum Thermal Desorption System






Section 4.0: SAMPLING AND ANALYSIS PROCEDURES



The following section presents selected highlights of the planned sampling and analytical methods intended for the VTD performance demonstration testing.  The information presented is a condensed overview intended to provide a general understanding.  For more detailed discussion of the test sampling procedures and analysis methods, please refer to Section 6, the Quality Assurance Project Plan (QAPP), which provides more comprehensive information.



4.1
VTD Operation During Testing


During the demonstration testing, the VTD will be operated in the same manner as routine batch treatment campaigns.  However, each batch run will be more closely managed with specific operating instructions so that the process operating parameters, treated batch sampling, and emissions sampling identified throughout this Plan can be coordinated.  As noted in Section 3, EPA and FDEP personnel will have the opportunity for review of batch solids and spike mixtures and independent analysis.


4.1.2
VTD Operation for Pre-Testing


Pre-testing of the VTD batch solids, DCB surrogate, and RCRA organic and metal spike mixtures will be performed prior to the actual demonstration test.  Pre-testing will be used for the following purposes:



· Confirm the solids and spike addition methods, loading and mixing time requirements;



· Verifying system operational response (e.g., heat-up (ramp) rates and temperature hold times for the batch and all process instrumentation and data monitoring and recording systems;


· Verify the VTD process gas dilution sampling system; and


· Analyze treated batch solids and emission samples to verify removal efficiency performance.


Based on the pre-testing results PFF will determine the potential for VTD actual demonstration testing success and any changes that may be required.  Incremental changes to batch temperatures or vacuum levels and ramp/hold durations are part of the pre-testing evaluations.



4.2
Feed Sampling and Analysis Procedures


The solid feed stock, DCB/RCRA organic spike mixture, and metal spike mixture will be documented by analysis and certifications prior to the demonstration test.  The solid feed materials will be procured, composite sampled, and analyzed by the PFF on-site laboratory.  The analyses will include volatile and semi-volatile organics and total metals.  The objective is to determine if the solids have a potential contribution to the spike loadings – which is not expected.


The RCRA/TSCA spike fluids are procured from a commercial chemical blender/supplier and provided with Certificates of Analysis (COAs) for each of the compound mixtures noted by examples in Table 4-2.  A random sample taken from each mixture will also be analyzed by the PFF site laboratory for confirmation.  Hence, the individual COA for each will be relied upon for subsequent performance calculations.  Samples of all spike fluids will also be made available to the Agency and Department for independent analysis
.



Table 4-2



RCRA Spike Fluid Compositions [Example Data]


[image: image1.png]RCRA Metal Spike Mixtures

Cadmium (112.411) Cdcl, (183.317) 61.32% 135.0 220.2

ea’ 1,097.7 827.7
Lead (207.20) PbO {223.20) 92.83% 135.0 145.4
Arsenic (74.922) As,0; (197.841) 75.74% 135.0 178.2

ea’ 1,002.4 732.4
Chromium (51.996) CrCl, (158.355) 32.84% 135.0 4111

grams 1,560.1
tbs 3.4
! 16 ounce narrow mouth clear glass jars, poly lids with teflon seal.
’Metal compounds provided as a slurry within D.I. water. Total spike mass = jar + content total mass.

*non-Metal weight = Total Spike Mass - Metal Element Mass .

RCRA Organic Spike Mixtur

Naphthalene 15.4% 153,500.0 153,500.0 SvVoC

100997 Xylene 32.1% 320,800.0
Y ’ 810,800.0 VOCs

Tetrachloroethene 49.0% 490,000.0

*Test America sample analyses 3/31/14









The feedstock solids are comprised of two surrogate materials that achieve representation of waste materials without the difficulties associated with using actual mixed wastes.  High density Zircon sand provides the mass to support the maximum batch load demonstration.  Diatomaceous earth is used to absorb the spike fluids and water of the batch mixture.  Inorganic absorbents are a common solid in mixed wastes received for treatment.  Potable water is also added to simulate a waste feed content.


4.2.1
Treated Batch Solids Analyses


The treated batch solids will be sampled by PFF operations personnel in accordance with standard procedure.  Duplicate (i.e., two separate) samples will be taken from each tray to support sub-sample solids analyses by General Engineering Laboratories (GEL) and PFF site lab.  Section 6 (QAPP) Attachment A contains the GEL Standard Operating Procedures (SOPs) for the methods and NELAC certification.  The GEL lab results will be used to determine the volatile and semi-volatile organic concentrations for RE calculations.


The PFF laboratory will perform multiple analyses on the treated sample solids including:



· TCLP Metals SW846 6020B


· Total SVOCs SW846 8270E


· Total VOCs SW846 8260D


This data will also be used for evaluating land disposal compliance of the batch per 40 CFR 268.48 universal treatment standards.  The solids may require further treatment for metals by stabilization prior to land disposal.



4.3
Emissions Sampling and Analysis Procedures


Table 4-2 summarizes the sampling and analysis metrics that will be determined from emissions sampling of the process gas during each batch test run.  It is currently planned that the parameters will be measured during the entire duration of each batch treatment test run.  However, sampling interruptions will be necessary for process related equipment upsets that require immediate maintenance attention.  As examples, vacuum pump or drive motor failures, oxygen or temperature and pressure sensors, and computer or logic controller failures.



Table 4-2  PFF VTD Demonstration Test – Gainesville, Florida


Process Gas Sampling and Analytical Matrix


			Stream


			Parameter


			Sampling Method


			Frequency


			Sample Size


			Analytical Method





			Combined


Process Gas


			


			


			


			


			





			


			Dioxins/Furans


			EPA Method 23 (MM5) w/DCB and SVOCs


			Integrated sample once per run during entire batch processing


			> 500 dscf


			SW-846 Method 8290 (GC/HRMS)





			


			Semi-Volatile Organics (SW-846 Method 8270C analyte list)


			SW-846 Method 0010 (MM5) w/dioxins/furans and PCBs


			Integrated sample once per run during entire batch processing


			> 500 dscf


			SW-846 Method 8270C (GC/MS)





			


			Volatile Organics (SW-846 Method 8260B analyte list)


			SW-846 Method 0031 (VOST)


			8-hour, 3- trap sets for duration of entire batch processing


			Approx. 240 liters per set


			SW-846 Method 5041A/ 8260B (GC/MS); collect and analyze condensate sample after each run by Method 8260B





			


			Particulate Matter


			Filter and probe rinse from EPA Method 5/26A



(with EPA Method 26A)


			Integrated sample once per run during entire batch processing


			> 500 dscf


			Gravimetric





			


			HCl/Cl2


			EPA Method 5/26A impinger solutions (combined with EPA Method 5)


			Integrated sample once per run during entire batch processing


			> 500 dscf


			SW-846 Method 9057 (ion chromatography for chloride)





			


			Metals (arsenic, cadmium, chromium, lead) 


			EPA Method 29


			Integrated sample once per run during entire batch processing


			> 500 dscf


			SW-846 Method 6010B (trace ICAP) 





			


			Flow Rate (also in VTD Process Gas)


			EPA Methods 1A, 2C, and 4


			Continuous with fixed standard pitot tube/thermocouple upstream of each sampling train


			NA


			EPA Methods 1A, 2C, and 4





			


			CO (also in VTD Process Gas)


			EPA Method 10


			Continuous


			NA


			Nondispersive infrared





			


			CO2 (also in VTD Process Gas)


			EPA Method 3A


			Continuous


			NA


			Nondispersive infrared





			


			O2 (also in VTD Process Gas)


			EPA Method 3A


			Continuous


			NA


			Paramagnetic








4.3.1
Dilution Sampling Description


The VTD demonstration testing approach is based on traditional combustion system protocols for organic and metals emissions sampling/analysis of the process vent gas.  However, based on previous VTD system testing analysis, an indication that the sampling could have collection capacity
 issues and that an alternative emissions sampling approach should be developed.  After consideration of viable alternatives, a limited (i.e., ten-fold) dilution of the process vent gas was agreed upon with the Agency and keeping the emissions sampling methods unchanged.  The following information communicates the general approach and how the dilution will be conducted and controlled during the test.



Physical Arrangement



Figure 4-1 VTD Dilution Flow Emissions Sampling Arrangement depicts the physical arrangement for the VTD process vent dilution and the combined gas flow sampling designations and locations.  The VTD process emissions are routed from the carbon adsorber discharge into the sampling train.  The dilution air is taken by duct supply from the treatment/operations building
 and routed through an in-line filtration housing for particulate matter (PM) removal and joined with the VTD vent piping in a tee configuration.  The dilution air filtration is required to eliminate potential PM contribution and emissions bias.



Immediately after the tee joining of the two flows, the combined gas flow is routed through an in-line dual element gas blender (see Figure 4-1; inset drawing).  The blender is designed to achieve mixing of the flows with a coefficient of variation (CoV) equal to 0.05 @ 24” downstream.  The VTD process vent temperature and dilution air temperature differential is expected to be ≤ 25 °F.  Each gas flow contains very low water vapor content; the VTD process employs multiple condensers and the ventilation air is indirectly cooled with water vapor condensation.  The pressures of each gas flow are essentially equal and at a slightly negative static pressure.  Hence, the difference in density of the two gas flows is negligible in the temperature range of 50° - 80 °F (≈ 0.078 lb/ft3 - 0.074 lb/ft3).



The upper portion of Figure 4-1 clearly delineates the flow measurement and sampling locations for the methods listed in Table 4-2.  Plan Section 6 (QAPP) presents the sampling methods for each in greater detail.  Standard pitot tubes are located upstream of each emissions sampling location to measure the corresponding gas flow at each location.



Combined Gas Flow Control



The VTD process vent gas volumetric flow at the discharge of the system ranges from approximately 2 acfm - 5 acfm, subject to the nitrogen gas input flow rate.  In order to accomplish the ten-fold dilution (~ 50 acfm based upon a 5 acfm vent flow rate), an induced draft fan with variable motor speed control and flow throttling valve is used in conjunction with a thermal dispersion gas flow meter.  The fan speed and valve will be adjusted to maintain the combined gas flow rate of 50 cfm (± 10%).  This control strategy is very common and will work well based upon experience.  The thermal mass flow meter measured flow rates will be continuously recorded during all testing.  As previously noted, the standard pitots located for each sampling train will be used to determine the corresponding flow rates for each train.  Hence, the flow control arrangement is configured to maintain the relative point flows at consistent rates.



Figure 4-1 VTD Dilution Flow Emissions Sampling Arrangement



[image: image2.emf]


� To simplify the logistics of sample handling and liability, PFF will support sending samples to a commercial lab of the Agency’s or Department’s choice.




� The VTD process vent gas flow rate is 3 to 4 orders of magnitude (i.e.,1,000 to 10,000 times) lower than what is typical of combustion units (e.g., boilers and incinerators).  Hence, for equivalent organic feed and removal efficiencies, the relative organic concentrations within the flow could be the same magnitude higher.  The higher concentrations in turn can create excessive loading onto the sample collection resins (i.e., Tenax and XAD) and a capacity deficiency.




� Conditioned ventilation air supply.
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Section 5.0: DEMONSTRATION TESTING SCHEDULE



Table 5-1 presents the milestones for completion of the PFF Thermal Desorption System (VTD) RCRA/TSCA demonstration test.  Table 5-2 presents the typical batch run schedule that notes the duration and activities.  The individual batch run schedules will vary based upon treated batch unloading/sampling and new batch loading times.  PFF and Montrose Air Quality Services (testing contractor) will prepare a refined schedule after pre-testing completion and system response and task times are better known.



			TABLE 5-1



SCHEDULE OF MILESTONES FOR THE VTD


RCRA/TSCA PERFORMANCE DEMONSTRATION TEST





			Task/Milestone


			Completion Date





			Submittal of Demonstration Test Plan (DTP) for regulatory reviews


			January 2023





			TDEC & FDEP review and comments returned for revisions


			March 2023





			Finalize Plan and Distribute


			May 2023





			Public Notification of Testing (60-day advance)


			July 2023





			PFF and Testing Contractor mobilization / site preparation


			September 2023





			Completion of VTD pre-testing


			October 2023





			Conduct of Demonstration Test


			November 2023





			Submittal of Demonstration Test Report


			January 2024








			Table 5-2



Tentative Schedule for VTD Batch Runs Testing





			Day






			Start






			Stop






			Activity









			1


			07:00


			17:00


			On-site mobilization; testing contractor mobile trailer power feeds and connections to mobile trailer.





			2


			07:00


			17:00


			On-site mobilization; testing contractor final interconnections and equipment validations & calibrations.





			3


			04:00


			06:00


			CEMS manual calibration and system check.  Testing Contractor sampling train(s) preparation and checks.





			3


			05:00


			06:00


			Batch #1 – Test Feed tray fill (from 2 drums) and retort loading





			3


			06:00


			18:00


			Batch #1 Run – batch treatment and emissions sampling





			3


			18:00


			21:00


			Batch #1 Run - cool down, tray removal and batch grab samples.  Pump transfer condensate liquids from tanks into drums.





			3


			21:00


			24:00


			Emissions sampling trains – recovery.  Train re-loading.





			4


			05:00


			24:00


			Batch #2 Repeat Batch #1 cycle.





			5


			05:00


			24:00


			Batch #3 Repeat Batch #2 cycle





			6


			05:00


			24:00


			Batch #4 Repeat Batch #3 cycle





			7


			-


			-


			Mobile facilities removal.  Sample shipments.  Configure VTD system process gas to normal path – i.e., emissions sampling arrangement bypassed.








NOTE: Sample packaging for shipments to the Montrose Enthalpy Analytical lab located in Wilmington, SC will occur as required.  Treated solids samples will be prepared/packaged in the PFF lab and shipped daily to the General Engineering Laboratory in Charleston, SC.  Shipments will be made using a dedicated carrier service such as FedEx.
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SECTION 6.0:  QUALITY ASSURANCE PROJECT PLAN (QAPP)



PROJECT ORGANAZATIONAL CHART




































6.1
Project Description


Performance testing of the VTD system to allow EPA designation as a TSCA 40 CFR §761.60(e) alternate PCB destruction/removal technology is the primary project objective.  Demonstration of emissions control performance equivalent to a RCRA combustion unit is a secondary goal.  The quantitative metrics include the following:



· TSCA



· ≥ 99.9999% removal efficiency (RE) for total PCBs (using 1,2-dichlorobenzene as a PCB surrogate sum total) calculated from the mass of PCBs within the waste batch feed versus mass emitted within the process gas discharged from the VTD.




TSCA/RCRA [CAA HWC NESHAP]



· ≥ 99.99% RE for designated hazardous semivolatile organic compounds (SVOCs) calculated by mass of individual compounds within waste batch feed versus mass emitted within the process gas discharged from the VTD;



· ≥ 95% RE for designated hazardous volatile organic compounds (VOCs) calculated by mass of individual compounds within waste batch feed versus mass emitted within the process gas discharged from the VTD;



· < 0.20 ng TEQ/dscm combined Dioxins and Furans emission rate;



· < 0.015 grains/dscf Particulate Matter (PM) emission rate;



· < 217 ug/dscm semi-volatile (lead + chromium) and low-volatile (arsenic + beryllium + chromium) metals emission rates;



· < 45 ug/dscm volatile (mercury) metal emission rate; and



· < 21 ppmvd hydrogen chloride and chlorine gas combined emission rate.



< 4 lbs/hr HCl TSCA


[7% oxygen basis for all concentrations]


6.1.1
QAPP Objectives



The QAPP has been developed to establish and/or describe the following objectives as they relate primarily to the sampling and analysis of the VTDS process gas stream.  The QA/QC for the analysis of the batch treated solids are addressed in the General Engineering Laboratories sample preparation and analysis methods.



· The implementation of testing requirements pursuant to EPA’s guidance
 for alternative PCB treatment/disposal technologies and RCRA for the determination of compliance with combustion treatment emission standards.



· Discussion of test feed contaminants/loadings.



· Descriptions for VTD gas sampling and monitoring procedures for the testing.



· Quality Assurance/Quality Control (QA/QC) associated with the process gas testing including test sampling methods, data reduction and validation and results reporting.



6.1.2
Test Conditions



Four demonstration test runs will be completed using the surrogate feedstocks detailed in Section 3.5.  The specific organic compounds selected for test evaluation are based upon historical RCRA and CAA hazardous waste combustor comprehensive performance demonstration tests.  The RCRA volatile and semi-volatile compounds chosen were also based upon consideration of actual wastes received, availability of pure chemicals for testing, and compatibility within the test feed.


The proposed inorganic emissions performance levels are based upon the regulatory standards for TSCA and CAA “new” hazardous waste incinerators.  The standards are detailed in EPA 530-R-19-005 and 40 CFR Part 63 Subpart EEE.  The levels are directly applicable as they correspond to the current incinerator emission standards.



The control performance for mercury will also be used to qualify the system as RCRA RMERC technology-based treatment of > 260 mg/kg, high mercury subcategory waste under 40 CFR §268.42.



· 1,2-Dichlorobenzene as the surrogate for total PCBs;



· Volatile organic compounds (tetrachloroethylene and xylenes);



· Semivolatile organic compounds (dichlorobenzene and naphthalene);



· Volatile metal (elemental mercury); and


· Semi and low volatility metals (arsenic, chromium, cadmium and lead).



VTD gas-phase emissions will be measured using EPA or SW-846 reference methods during the entire duration of each batch treatment test run. The gas parameters and their associated sampling methods include:



· 
1,2–Dichlorobenzene using SW-846 Method 0010;


· 
Dioxins and furans using EPA Method 23;



· Semivolatile organic compounds (trichlorobenzene and tetrachlorobenzene) using SW-846 Method 0010;



· Volatile organic compounds (tetrachloroethylene and xylenes) using SW-846 Method 0031;



· 
Particulate matter using EPA Method 5;



· HCl/Cl2 using EPA Method 26A;


· Arsenic, chromium, cadmium, lead, and mercury using EPA Method 29 



· 
Carbon monoxide using EPA Method 10;



· 
O2 and CO2 using EPA Method 3A; and



· 
Volumetric flow rate using EPA Methods 1A (small duct sampling location and traverse points), 2C (small duct velocity and flow rate using a standard pitot tube), and 4 (moisture content measured in the isokinetic sampling trains). Eight (8) duct diameters upstream of each isokinetic sampling train, a dedicated flow rate measurement will be performed to set isokinetic sampling rates.



In addition to measuring the combined gas flow rate, the flow rate of the VTD process vent gas prior to the static gas mixer will be measured continuously using EPA Methods 1A and 2C.  Moisture content will be determined using the procedures in Section 4.1 of Method 4 which allows moisture content measurement based on saturation temperature.  This flow rate measurement will allow for the calculation of a “dilution factor”, based upon the ration of the average flow rates measured by the designated pitot/temperature measurement points in both VTD process vent and combined mixed gas flows.  The dilution factor will be, applied to the concentration-based (i.e., not mass based) emissions performance metrics (i.e., dioxins/furans, PM, and volatile & semi-volatile metals) resulting in corrected metric concentrations emitted solely from the VTD process.  CO, O2 and CO2 measurements will also be performed using continuous emission monitors.



On-site test activities are expected to occur over a period of approximately one (1) week.  Pre-testing will be performed approximately 30 days prior to testing.  During this time, a mobile laboratory will be brought on site, and equipment will be set up and checked out. Sampling locations will be prepared and preliminary measurements taken.



The sampling activities involved in a single batch test run may require approximately 20 hours to complete. The sampling and monitoring activities required during an individual batch test run are detailed in Section 6.5.



Post-testing equipment calibrations and checks will be conducted as specified in Section 6.7.  Analysis and data reduction activities will begin immediately after sampling. Results of testing will be provided within 60 days after the completion of on-site testing.



6.1.3
VTD Description



Thermal desorption with contaminant recovery
 is used as an alternative technology to high temperature combustion for primarily solid and semi-solid waste forms, such as soils, sludges, and dried paint or similar waste, containing low to moderate levels of organic contaminants.  The primary distinctions from combustion technology include:



· Lower waste processing temperatures accomplished through indirect (i.e., non-contact with waste) electrical radiant heating;



· No direct oxidative combustion of waste and waste organic constituents;



· No oxidative combustion reaction emissions such as acid gases, CO/CO2, NOx/SOx, etc.



· Separated waste contaminants and water are recovered in a liquid state for additional treatment;



· Process gas flows are orders of magnitude lower due to the mitigation of air input to the system; and



· Process operating pressures are controlled to low vacuum levels.



Detailed information for the PFF VTDS can be found in Section 2.0.



6.1.4
QAPP Organization



This QAPP is organized into 12 sections as follows:



· Section 6.1 – Project Description.



· Section 6.2 – Project Organization and Responsibilities.



· Section 6.3 – Combined Gas Quality Assurance Indictors.



· Section 6.4 – Feedstock and Spiking Material.



· Section 6.5 – Sampling and Monitoring Procedures.



· Section 6.6 – Combined Gas Sample Handing, Traceability, and Holding Times.



· Section 6.7 – Combined Gas Calibration Procedures.



· Section 6.8 – Combined Gas Analytical Procedures.



· Section 6.9 – Combined Gas Internal Quality Control Checks.



· Section 6.10 – Data Reduction, Validation, and Reporting.



· Section 6.11 – Assessment of Precision, Accuracy, and Completeness.



· Section 6.12 – Audit Procedures, Corrective Action, and Quality Assurance Reporting.



6.2 
Project Organization and Responsibilities



The project organization for the demonstration test (DT) of M&EC’s VTD is presented in Figure 6.0-1. The responsibilities of the key personnel positions are outlined in this section. 



The PFF Program Manager, Mr. Rich Devin, is responsible for the overall performance of the DT, including the operation of the facility, the acquisition of feedstock and spiking materials, and all other aspects of the program.  He will have primary authority for all decisions concerning the conduct of the DT. The PFFQA Manager is Mr. Andy Owens who will be responsible for the PFF QA/QC activities during the DT from a PFF site organization and data control perspective.



Montrose Environmental, Pelham, Alabama will perform the sampling and analysis of the combined gas samples for the DT.  Additional responsibilities include preparation of the DT report.  The testing contractor Project Manager, Mr. Michael Krall, has the overall responsibility for the success and quality of the testing effort.  He will be on site during all phases of the effort, coordinating testing efforts.  He will have primary authority for all decisions concerning sampling and analysis.  The QA/QC coordinator, Mr. Neal Hendricks, will be responsible for the development of the QA/QC activities, as well as data review and reporting from a quality and data validation perspective.  He will prepare the QA/QC section of the DT Report, focusing solely on data quality issues. Montrose’s laboratory certifications are provided as Attachment B to this section.



Montrose will use the services of Enthalpy Analytical Laboratories, Durham, North Carolina and Test America Eurofins Laboratories (TAEL), Knoxville, Tennessee for the DT sample analyses. EAL will manage all the analytical activities including those by TAEL.


Data review and reporting will be the responsibility of the testing Project Manager described above.  He will have the responsibility for final preparation of the DT Report.



6.3
 Combined Gas Quality Assurance Indicators


The overall measurement objective of this DT is to determine the effectiveness of the PFF VTD in achieving thermal desorption and control of the hazardous constituents in the feedstock materials. PFF is committed to ensuring that the data generated during this project are scientifically valid, defensible, complete, and of known precision and accuracy. These objectives can be best achieved by applying the requirements of EPA-accepted methodology as well as the more specific recommendations and guidelines specific to DT. To ensure the consistency and adequacy of plans, reports, and overall data quality, guidance from the following documents have been integrated into the approaches and philosophies in this QAPP: 



· 40 CFR, Part 60, Appendix A (EPA Test Methods).



· Test Methods for Evaluating Solid Waste, SW-846, Chapter One, 3rd edition, July 1992 (most recent revision August 2000).



· QA/QC Procedures for Hazardous Waste Incineration, EPA/625/6-89/023, January 1990, henceforth referred to as the “QA/QC Handbook” (most recent revision August 2011).



This section presents project-specific data quality indicators as they relate to the combined gas only. These represent the level of data quality that would be considered acceptable for valid decision making, as measured in a manner which best reflects performance in the actual project matrices.



These data quality indicators are distinguished from the method performance criteria (in SW-846 and other references), which are required to ensure that the analytical methods are performed correctly but do not necessarily address project-specific indicators. Most analytical methods contain specified QA/QC acceptance criteria for method performance. These acceptance criteria and approaches are the results of years of multi-laboratory studies that have proven scientific validity and defensibility, although the matrix-specific criteria are not developed specifically for process gas or feedstock samples. Although the QA/QC procedures included in the QA/QC Handbook lack the statistical approach in establishing acceptance criteria for the specified methodology, this document does provide specific guidance for the DT.



It is important that these indicators be defined in terms of project requirements, not in terms of the capabilities of the test methods used, per se. In this context, QA indicators should not only be attainable by the chosen methods of sampling, sample preparation, and analysis, but should indicate the quality necessary to draw valid conclusions regarding the achievement of the objectives of the program, such as provided in the QA/QC Handbook. Key measures of successful achievement, which apply to all environmental measurement programs, include the indicators for precision, accuracy, representativeness, completeness, and comparability (commonly referred to as PARCC parameters).



6.3.1
Quality Control Parameters



Precision



Precision is a measure of the reproducibility of results under a given set of conditions. It is expressed in terms of the distribution, or scatter, of replicate measurement results, calculated as the relative standard deviation (RSD) or, for duplicates, as relative percent difference (RPD).



Accuracy



Accuracy is a measure of the difference between an analysis result and the “true” or expected value. Accuracy is expressed in terms of percent recovery (e.g., for surrogates, spikes, and reference material).



Tables 6.3-1 through 6.3-5 provide the project specific QC procedures for assessing accuracy and precision measurements for critical measurement parameters. Critical parameters are those that directly relate to the demonstration of regulatory compliance. These tables list the parameter of analysis, QC parameter, QC procedure, frequency at which accuracy and precision are determined, and indicator. Particulate matter in the process gas, while a critical parameter, is not listed in the tables because accuracy and precision cannot be readily measured in a test. Adherence to the method protocol, which includes performance-related activities such as sampling equipment calibration, isokinetic sampling, balance calibration, desiccating filters to a constant weight, etc., is the basis for achieving acceptable method accuracy and precision. For other critical measurement parameters, the performance indicators are expressed by conditions that can be appraised experimentally.



Table 6.3-1 Quality Control Indicators for Determination of 1,2-Dichlorobenzene in Combined Gas


			Analytical



Parameter


			QC Parameter


			QC Procedure


			Frequency


			Objective





			1,2 dichlorobenzene


(using 1,2-dichlorobenzene as PCB surrogate)


			Accuracy


			Method Surrogate



Recovery


			Every sample


			50-150%



Recovery





			


			Precision


			Method Surrogate Recovery


			Every sample


			<50% RSD of



Recovery








Table 6.3-2 Quality Control Indicators for Determination of Dioxins/Furans in Combined Gas



			Analytical



Parameter


			QC Parameter


			QC Procedure


			Frequency


			Objective





			Dioxins/ Furans


			Accuracy


			Internal Standard:



Tetra-through hexachloro dioxin and furan


			Every sample


			40-130%





			


			Accuracy


			Internal Standard:



Hepta- through octa- chloro dioxin and furan


			Every sample


			25-130%





			


			Accuracy


			Surrogate Recovery:



Tetrachloro dioxin



Pentachloro furan



Hexachloro furan



Heptachloro furan


			Every sample


			40-130%





			


			Precision


			Internal Standard:



Tetra- through octa- chloro dioxin and furan


			Calculate RSD every condition (each train component calculated separately)


			<50% RSD





			


			Precision


			Surrogate Recovery:



Tetra- through octa- chloro dioxin and furan


			Calculate RSD every condition (for XAD-2™ containing component only)


			<50% RSD








Table 6.3-3 Quality Control Indicators for Determination of Semivolatile and Volatile Organic Compounds in Combined Gas



			Analytical



Parameters


			QC



Parameters


			QC Procedure


			Frequency


			Objective





			Semivolatile Organic Compounds -


Chlorobenzenes



Naphthalene


			Accuracy


			Surrogate Recovery:



Nitrobenzene-d5


			Every sample


			50-150%





			


			Precision


			Surrogate Recovery:



Nitrobenzene-d5


			Calculate RSD (overall for the DT)


			<35% RSD of recovery





			Volatile Organic Compounds -


Tetrachloroethylene



Xylenes


			Accuracy


			Surrogate Recovery: toluene‑d5


1,2-dichloroethane-d4


			Every sample


			70-130% recovery





			


			Precision


			Surrogate Recovery: toluene‑d8


1,2-dichloroethane-d4


			Calculate RSD (overall for the DT)


			<35% RSD of recovery








Table 6.3-4 Quality Control Indicators for Determination of HCl and Cl2 in Combined Gas



			Analytical



Parameter


			QC Parameter


			QC Procedure


			Frequency


			Objective





			HCl/Cl2


			Accuracy


			Matrix Spike


			1 per DT


			85-115% recovery





			


			Precision


			MS/MSD


			1 per DT


			<25% RPD of recovery








Table 6.3-5 Quality Control Indicators for Determination of Metals in Combined Gas



			Analytical



Parameter


			QC Parameter


			QC Procedure


			Frequency


			Objective





			Metals



(arsenic, cadmium, chromium, lead, mercury)






			Accuracy


			Matrix Spike


			1 per DT


			70-130% recovery





			


			Precision


			 MS/MSD


			1 per DT


			<25% RPD of recovery








 
Representativeness



Representativeness is defined as “the degree to which data accurately and precisely represent a characteristic of a population, parameter variations at a sampling point, process condition, or an environmental condition.” An appropriate sampling strategy that addresses collection of representative samples in time and space is crucial to subsequent decision making and defensibility of the data. The selection of suitable locations and sampling strategies, as described in this QAPP, and adherence to sample collection protocols, is the basis for ensuring representativeness.



Comparability



Comparability is defined as “expressing the confidence with which one data set can be compared to another.” A representative sample whose results are comparable to other data sets is ensured primarily through the use of standard reference sampling and analytical methods. 



Completeness



Completeness is defined as “the amount of valid data obtained from a measurement system compared to the amount that was expected to be obtained under optimal normal conditions”. In the overall project context, the target is 100% completeness, which for a valid test condition, is defined as consisting of three valid test runs. A valid test run is one in which sufficient valid data is presented to make any necessary demonstrations and to enable the permit writer/reviewer to write appropriate permit conditions or to be confident about demonstration of compliance with a current permit.



A run can be valid even though the completeness objective of 100% for the data package is not achieved. Given the possibility of human error (and other unpredictable problems) and the unfeasibility of collecting additional samples after a test is completed, the impact of achieving less than 100% completeness must be assessed in the specific situation, rather than arbitrarily rejecting all the useable scientific information for the run without such consideration. For example, satisfying the completeness indicator for a single piece of analytical data includes providing documentation that an acceptable number of sub-samples were collected and composited, compositing procedures were followed, the sample collection log was completed, that shipping documents and laboratory instructions were prepared and followed, that the correct analytical procedures were followed, any necessary modifications to methodology were documented and justified, and approved laboratory records were complete, proper data reduction procedures were followed, and analytical instrument printouts were included. Clearly, the failure of a sampler to note the time a sub-sample was taken (where the previous and following sample times are noted) has less impact on the validity and acceptability of a data package than a failure by the laboratory to demonstrate that the analytical instrument was properly calibrated.  



Any such errors or omissions in a data package will therefore be identified and accompanied by a discussion of potential impact on the validity of the data package, the conclusions of the report, and the demonstration of performance standards for the consideration and approval of the Agencies.



6.4
Feedstock and Spiking Material 



PFF will conduct the VTD batch treatment test runs using a site-prepared surrogate feedstock.  In order to meet the individual component concentrations and overall target compositions, non-RCRA/TSCA regulated and non-radioactive inorganic solids will be used with the addition of the organic chemicals and metal compounds.  This approach is essential to support the precision needed to determine organic compound removal efficiencies, ensure metals are present at target concentrations, and minimize potential exposures.  The reasons for using surrogate materials as waste feed are numerous.  Primarily, the radioactive materials content of the feedstock must be maintained as low as possible to mitigate emissions sampling equipment contamination and testing personnel exposures.  Likewise, radionuclide levels must be limited for the off-site laboratory analysis of treated batch and emissions samples.  Each feedstock component will be prepared in advance of the test and each will be certified (by analysis or supplier certifications) to ensure that accurate concentrations and mass of materials are used.  The overall mixture composition will in turn be supported by the containerized material weights that are combined for each batch feed as described below.



The solids feedstock will comprise finer-sized materials including high density sand and diatomaceous earth absorbent.  The surrogate solids are intended to represent soil-like wastes with absorbed contaminants.  Sampling and analysis of the solid stocks will be performed to document any contaminants of concern (e.g., metals).  Each solid component will be containerized based on the target weights for each.  The RCRA organic mixtures (i.e., volatiles and semi-volatiles) and inorganic (i.e., metals) mixtures will be certified for individual contaminant concentrations (see Section 4.2).  PFF will document and record the preparation of each feedstock and will include the information in the Demonstration Test Report.



Table 6.4-1 (below) indicates the waste specific parameters intended for east test batch.



Table 6.4-1 VTD Waste Batch Target Parameter Ranges


			Matrix



(Run)


			Solids



(wgt. %)


			Water



(wgt. %)


			Total Organic



(wgt. %)


			1,2 Dichlorobenzene



PCB Surrogate



(ppmw)


			Total RCRA VOCs



(ppmw)


			Total RCRA SVOCs



(ppmw)


			Total RCRA Low Volatile Metals



(mg/kg)


			Total RCRA Semi-Volatile Metals



(mg/kg)


			RCRA Volatile Metal (mercury)



(mg/kg)


			Total Batch Waste Weight



(lbs)





			Solids



(#1)


			87 - 92


			6 – 10


			1.0 – 2.0


			10,000 - 14,000


			1,500 - 2,500


			12,000 – 15,000


			100 - 200


			100 - 200


			300 - 400


			900 - 1,200





			Solids



(#2)


			87 – 92


			6 – 10


			1.0 – 2.0


			10,000 - 14,000


			1,500 - 2,500


			12,000 – 15,000


			100 - 200


			100 - 200


			300 - 400


			900 - 1,200





			Solids



(#3)


			87 – 92


			6 – 10


			1.0 – 2.0


			10,000 - 14,000


			1,500 - 2,500


			12,000 – 15,000


			100 - 200


			100 - 200


			300 - 400


			900 - 1,200





			Solids



(#4)


			87 – 92


			6 – 10


			1.0 – 2.0


			10,000 - 14,000


			1,500 - 2,500


			12,000 – 15,000


			100 - 200


			100 - 200


			300 - 400


			900 - 1,200








6.5
Sampling and Monitoring Procedures


Table 6.5.1 summarizes the sampling and analysis parameters that will be measured in the feedstock for each batch treatment test run.



· PCBs as DCB;



· Volatile organic compounds (tetrachloroethylene and m, o, p xylenes);



· Semivolatile organic compounds (chlorobenzenes and naphthalene);



· Semi and low volatility metals (arsenic, chromium, cadmium and lead); and


· Mercury.


The primary feedstock composition will be comprised of solids (i.e., sand, diatomaceous earth, absorbents) and water.



Table 6.5.2 summarizes the sampling and analysis parameters that will be measured in the combined gas during each batch test run. It is planned that the process gas parameters will be measured using EPA or SW-846 reference methods during the entire duration of each batch treatment test run. The combined gas parameters and their associated sampling methods include:



· DCB using SW-846 Method 0010;



· Dioxins and furans using EPA Method 23;



· Semivolatile organic compounds (total chlorobenzenes and naphthalene) using SW-846 Method 0010;



· Volatile organic compounds (tetrachloroethylene and xylenes) using SW-846 Method 0031;



· Particulate matter using EPA Method 5;



· HCl/Cl2 using EPA Method 26A;



· Metals (arsenic, cadmium, chromium, lead, and mercury) using EPA Method 29;



· Carbon monoxide (CO) using EPA Method 10;



· O2 and CO2 using EPA Method 3A; and



· Volumetric flow rate using EPA Methods 1A (small duct sampling location and traverse points), 2C (small duct velocity and flow rate using a standard pitot tube), and 4 (moisture content measured in the isokinetic sampling trains). Eight (8) duct diameters upstream of each isokinetic sampling train, a dedicated flow rate measurement will be performed to set isokinetic sampling rates.



In addition, the flow rate of the VTD process vent gas prior to the static gas mixer will be measured continuously using EPA Methods 1A and 2C to generate a “dilution factor” to apply to the measured combined performance metric concentrations resulting in corrected concentrations representative of the VTD process vent gas. Moisture content will be determined using the procedures in Section 4.1 of Method 4. CO, O2 and CO2 measurements will also be performed using continuous emission monitors.



Table 6.5-1.  PFF VTD Demonstration Test – Gainesville, Florida


Feed Stock Sampling and Analytical Matrix



			Stream


			Parameter


			Sampling



Method



			Frequency


			Sample Size


			Analytical Method





			Feedstock






			1,2-dichlorobenzene



(PCB Surrogate)


			NONE-



Chemical Supplier COA


			N/A


			NA


			SW-846 Method 8270D









			


			Volatile organic compounds (tetrachloroethylene, m, o, p-xylenes) and Semivolatile organic compound (naphthalene)


			NONE-



Chemical Supplier COA


			N/A


			NA


			SW-846 Method 8260C



SW-846 Method 8270D





			


			Metals



(arsenic, cadmium, chromium, lead, mercury)


			NONE-



Chemical Supplier COA


			N/A


			NA


			SW-846 Method 6010C; mercury by CVAA; pre-batch verification from certificate of analysis





			


			Primary feedstock



(solids and water)


			Drum solid and liquid



Grab samples


			Prior to Demonstration Test



Analyses performed by PFF laboratories


			NA


			multiple








Table 6.5-2.  PFFVTD Demonstration Test – Gainesville, Florida


Combined Gas Sampling and Analytical Matrix



			Stream


			Parameter


			Sampling Method


			Frequency


			Sample Size


			Analytical Method





			Combined


Gas


			DCB


			SW-846 Method 0010 (MM5) w/ dioxins/furans and SVOCs


			Integrated sample once per run during entire batch processing


			> 500 ds cf


			EPA Method 8270C (GC/MS)





			


			Dioxins/Furans


			EPA Method 23 (MM5) w/DCB and SVOCs


			Integrated sample once per run during entire batch processing


			> 500 dscf


			SW-846 Method 8290 (GC/HRMS)





			


			Semi-Volatile Organics (SW-846 Method 8270C analyte list)


			SW-846 Method 0010 (MM5) w/dioxins/furans and DCB


			Integrated sample once per run during entire batch processing


			> 500 dscf


			SW-846 Method 8270C (GC/MS)





			


			Volatile Organics (SW-846 Method 8260B analyte list)


			SW-846 Method 0031 (VOST)


			8-hour, 3- trap sets for duration of entire batch processing


			10-200 liters per set


			SW-846 Method 5041A/ 8260B (GC/MS); collect and analyze condensate sample after each run by Method 8260B





			


			Particulate Matter


			Filter and probe rinse from EPA Method 5/26A



(with EPA Method 26A)


			Integrated sample once per run during entire batch processing


			> 500 dscf


			Gravimetric





			


			HCl/Cl2


			EPA Method 5/26A impinger solutions (combined with EPA Method 5)


			Integrated sample once per run during entire batch processing


			> 500 dscf


			SW-846 Method 9057 (ion chromatography for chloride)





			


			Metals (arsenic, cadmium, chromium, lead, mercury) 


			EPA Method 29


			Integrated sample once per run during entire batch processing


			> 500 dscf


			SW-846 Method 6010B (trace ICAP) 



Mercury by SW-846 Method 3051/7471A (CVAA)





			


			Flow Rate (also in VTD Process Gas)


			EPA Methods 1A, 2C, and 4


			Continuous with fixed standard pitot tube/thermocouple upstream of each sampling train


			NA


			EPA Methods 1A, 2C, and 4





			


			CO (also in VTD Process Gas)


			EPA Method 10


			Continuous


			NA


			Nondispersive infrared





			


			CO2 (also in VTD Process Gas)


			EPA Method 3A


			Continuous


			NA


			Nondispersive infrared





			


			O2 (also in VTD Process Gas)


			EPA Method 3A


			Continuous


			NA


			Paramagnetic








Gas Sampling Locations and Methods



Samples of the VTD combined gas will be taken from a 3” (inside diameter) pipe at several locations. Five (5) horizontal-plane sampling ports will be aligned in series and strategically placed 8 diameters downstream and 2 diameters upstream from disturbances (i.e., elbows) and each other to comply with modified EPA Method 1A protocol. During sampling, each sampling probe will be positioned in the center of the duct and no point traversing will be performed. This modification is necessary for several reasons:



1) To prevent worker human health and environmental exposure to any hazardous or radiological releases from the process gas by breaking the air-tight probe seals during a traverse move;



2) The sampling ports have been strategically positioned (8 and >2 diameters apart) to allow the gas flow to become laminar across the duct between sample points;



3) The VTDS coalescing filters prevent particulate matter entrainment in the process gas stream, thus, the components in the process gas stream are gaseous phase in nature;



4) The large diameter size of the sampling nozzles (> 0.5 inch) due to the anticipated low gas velocity would encompass multiple traverse points at any single point in the duct rendering traversing a pointless exercise.



Each isokinetic sampling train will be operated based on the pressure differential and temperature data provided by dedicated standard pitot tubes and thermocouple assemblies positioned 8 duct diameters upstream of each of the isokinetic probes. Due to the anticipated low velocity of the gas, digital manometers, capable of measuring to 0.0001 inches of water pressure differential, will be used for determination of gas velocity. Figure 6.5-1 illustrates the gas sampling locations and the positions of these sampling ports, including the VTD process vent locations.



During each of the isokinetic sampling trains, velocity, flow rate, and moisture will be determined according to EPA Methods 2C and 4. During each batch test run, a continuous sample will be collected for determination of dry molecular weight and oxygen corrections according to EPA Method 3A. During the collection of each isokinetic sampling train, differential pressure measurements from the standard pitot tubes and process gas temperatures will be recorded to determine gas velocity and the isokinetic sampling rates (EPA Method 2). The velocity measurements, along with the off-gas composition (CO2, O2, and N2 by EPA Method 3A), moisture content (EPA Method 4), and the cross-sectional area of the duct, will be used to determine the volumetric flow rate of the process gas. The moisture content of the process gas will be determined from the total weight gain of the impingers used over each isokinetic sampling train sampling.



Combined Gas Sampling Procedures



Samples of the VTD combined gas emissions will be collected for determination of the parameters indicated in Table 6.5-2. The methods that will be employed are described below. Data will be recorded on pre-formatted data sheets during the sampling. 



In addition to measuring the combined gas flow rate, the flow rate of the VTD process vent gas prior to the static gas mixer will be measured continuously using EPA Methods 1A and 2C. Moisture content will be determined using the procedures in Section 4.1 of Method 4 which allows moisture content measurement based on saturation temperature. This flow rate measurement will allow for the calculation of a “dilution factor”, based upon the ratio of the average flow rates measured by the designated pitot/temperature measurement points in both VTD process vent and combined gas flows. The dilution factor will be applied to the concentration-based (i.e., not mass based) emissions performance metrics (i.e., dioxins/furans, PM, HCl/Cl2, and volatile & semi-volatile metals) resulting in corrected metric concentrations emitted solely from the VTD process. CO, O2 and CO2 measurements will also be performed using continuous emission monitors.



[image: image1.emf]


Figure 6.5-1 Combined Gas Sampling Locations



Modified Method 5 Sampling Train for DCB, PCDD/PCDF, and Semi-Volatile Organics



The Modified Method 5 (MM5) sampling protocol will be used during the DT to collect samples of the combined gas for quantification of DCB, PCDD/PCDF and semi-volatile organics (total chlorobenzenes and naphthalene).  The MM5 protocol is outlined as Method 0010 in SW-846, Third Edition. A diagram of the MM5 sampling train is shown in Figure 6.5-3 and these sampling trains will consist of:



· Glass nozzle;


· Heated, glass-lined probe;


· Heated filter;



· Sorbent module;


· Dry modified Greenburg-Smith impinger.



· Modified Greenburg-Smith impinger containing 100 mL water.



· Greenburg-Smith impinger containing 100 mL water.



· Dry modified Greenburg-Smith impinger.



· Modified Greenburg-Smith impinger containing silica gel.
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Figure 6.5-2 Sampling Data Sheet
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From the heated filter, sample gas enters the sorbent modules. The sorbent module consists of a water-cooled condenser followed by the XAD-2 resin trap. The XAD-2 resin trap for MM5 sampling trains for will be spiked with the sampling surrogates for the respective target analytes.



After the resin trap is a dry modified Greenburg-Smith impinger which collects the aqueous condensate. The stem of this impinger is short to reduce carry-over of collected aqueous condensate. Following the condensate trap are two dry impingers to collect any mist carry over from the condensate trap and a final impinger containing a desiccant to dry the sample gas before metering. A pump and dry gas meter are used to control and monitor the sample gas flow rate.



Sampling of the process gas will be conducted in accordance with the published protocol. The sampling rate will be between 0.5 and 1.0 dry standard cubic feet per minute. It is anticipated that a minimum of 500 dry standard cubic feet will be collected by the MM5 train over the duration of the batch run.



Sampling train preparation and sample retrieval will be performed in a controlled environment to reduce the possibility of sample contamination. Prior to assembly, each component of the sampling train will be rinsed thoroughly with methylene chloride. The quartz filter will also be pre-rinsed with methylene chloride. All connections in the sampling train will be installed dry or with Teflon to reduce the possibility of contamination. Once the sampling train has been assembled, the nozzle and exit port will be sealed.



After sample collection, the ends of the sampling train will once again be sealed, and the train will be returned to the clean-up area for sample retrieval. The filter will be recovered and placed in a methylene chloride-rinsed glass petri dish. All components of the sampling train, from the nozzle through the sorbent module, including the nozzle, probe, filter glassware, and impinger glassware, will be rinsed thoroughly. The probe will be cleaned using a nylon brush followed by rinsing with solvents. The probe rinses and glassware rinses will be combined with the aqueous condensate samples from the first two impingers. The XAD-2 resin cartridges will be sealed and transferred to the laboratory intact.



The solvent rinse of the nozzle, probe, filter glassware, and impinger glassware is designed to effectively recover the analytes per the methods. The nozzle, probe, and filter glassware will first be rinsed with acetone followed by rinsing with a 50:50 mixture of methylene chloride and methanol. The nozzle, probe, and filter glassware will then be rinsed with toluene. The toluene rinse is kept separate from the acetone/methylene chloride/methanol rinse.



The glassware following the filter is first rinsed with acetone. This glassware is then soaked three times for five minutes each with a 50:50 mixture of methylene chloride and methanol. Then the glassware following the impinger is soaked three times for five minutes each with toluene, keeping the toluene rinse separate from the methylene chloride/methanol rinse.



SW-846 Method 0031 (VOST) for Volatile Organics



SW-846 Method 0031 (VOST) will be used to collect samples of combined gas for determination of the volatile organics - chlorobenzene, tetrachloroethylene, xylenes and volatile organic compounds during the DT. The A schematic diagram of the VOST sampling train is shown in Figure 6.5-4. The VOST primarily consists of a quartz probe, water-cooled condensers, the three (3) Tenax sorbent traps in series, and sample gas metering system. During sample collection the Tenax traps are maintained at 20(C. To further increase the collection efficiency, the sample is cooled and dried by passing it through a water-cooled condensers prior to its contact with the sorbent traps.



In the VOST, volatile organic species are removed from the sample gas by sorbent resin traps maintained at 20(C. The first and second resin traps contain Tenax and the third trap contains Tenax and petroleum-based charcoal. A dry gas meter is used to measure the volume of gas passed through the set of traps. Approximately 20 liters (at beginning of sampling due to possible high volatile compound loading) to 200 liters of sample gas will be collected on each set of traps with a 0.25-0.50 liters per minute sampling rate used during an 8-hour sampling period.



During each batch test period, a VOST run will consist of collecting 3-4 sets of traps and a condensate, if available. All sets of of traps will be analyzed. All VOST tubes will be analyzed separately (Tenax and Tenax/charcoal) to assess breakthrough. The samples are considered valid (no breakthrough) if the back trap (Tenax/charcoal) contains no more than 30% of the quantity collected on the front two traps (Tenax) for each analyte (tetrachloroethlyene and xylenes). This criterion does not apply when the quantity of analyte, is less than 75 ng on the back trap.



VOST samples will be analyzed for the full scan of SW-846 Method 5041A/8260B target analytes.



The samples will be collected at a fixed point in the duct. The average result of the analyses from each batch test run will be reported.



Prior to assembly, all sample contacting components of the VOST unit will be cleaned with a non-ionic detergent, rinsed in HPLC-grade distilled water, and dried at 110°C. Resin tubes will be stored in cleaned glass containers with Teflon-lined screw caps. Condensers and other glassware will be capped with appro​priate end caps prior to use.
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The Tenax and Tenax-charcoal cartridges will be loaded and leak-checked prior to sampling. The traps will be marked to show the flow direction for sampling, so that when the Tenax-only traps are returned to the laboratory for analysis, they can be spiked for QA/QC purposes and connected to the analytical system in the proper orientation. The traps will be conditioned prior to use. The conditioning operation includes conditioning of not only the trap but also the Teflon-filled ceramic ferrules and hardware used in connecting the trap.



Leak checks will be performed before and after collection of each set of resin traps. After the post-sampling leak check has been completed, the traps will be sealed with their end caps and returned to their respective glass containers for storage and transport. During transportation and storage, the traps will be maintained at 4(C until analysis.



EPA Methods 5/26A for Particulate Matter and HCl/Cl2


The VTD combined gas will be sampled for measurement of particulate matter and HCl/Cl2 using EPA Methods 5/26A. The sampling train is shown in Figure 6.5-6 and will consist of the following components:



· Glass nozzle;


· Heated, glass-lined probe;


· Heated Teflon-matted filter;


· Impinger containing 100 mL of 0.1 N H2SO4;


· Impinger containing 100 mL of 0.1 N H2SO4;


· Impinger containing 100 mL of 0.1 N NaOH;


· Impinger containing 100 mL of 0.1 N NaOH; and


· Impinger containing silica gel.



Sampling of the process gas will be conducted in accordance with the published protocol. The sampling rate will be between 0.5 and 1.0 dry standard cubic feet per minute. It is anticipated that a minimum of 500 dry standard cubic feet will be collected by the MM5 train over the duration of the batch run.



The contents of the two 0.1 N H2SO4 impingers will be analyzed for chloride by SW-846 Method 9057, an ion chromatography technique, for determination of HCl, and the third and fourth impingers, the 0.1 N NaOH impingers, will be analyzed for chloride by SW-846 Method 9057 for determination of Cl2. 



The filter and probe/nozzle rinse samples from the Methods 5/26A sampling train will be analyzed for particulate matter according to EPA Method 5 procedures. The filter will be recovered into a petri dish which will be sealed, and along with the recovered probe and nozzle rinse will be returned to the laboratory for gravimetric analysis of particulate matter.
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EPA Method 29 for Metals



During the DT, the combined gas will be sampled for measurement of metals (arsenic, cadmium, chromium, lead, and mercury) using EPA Method 29.  As illustrated in Figure 6.5-7, the sampling train will consist of the following components:



· Glass nozzle;


· Heated, glass-lined probe;


· Heated filter;


· Empty impinger (optional);


· Impinger containing 100 mL of 5% HNO3 and 10% H2O2;


· Impinger containing 100 mL of 5% HNO3 and 10% H2O2;



· Empty impinger;



· Impinger containing 100 mL of 4% KMnO4 and 10% H2SO4;


· Impinger containing 100 mL of 4% KMnO4 and 10% H2SO4; and


· Impinger containing silica gel.



Sampling of the process gas will be conducted in accordance with the published protocol. The sampling rate will be between 0.5 and 1.0 dry standard cubic feet per minute. It is anticipated that a minimum of 500 dry standard cubic feet will be collected by the MM5 train over the duration of the batch run.



The front half of the sampling train will be rinsed with 0.1 N HNO3 to recover the metals. After impinger absorbing solution recovery, the filter back-half and the first four impingers will be recovered with 0.1 N HNO3. For mercury only, impingers five and six will be recovered with the acidic permanganate impinger solution, and deionized water. The five and six impingers are then rinsed with 8 N HCl; this rinse is kept separate. The fourth impinger will be recovered separately with 0.1 N HNO3.



The probe and nozzle rinse, filter, and contents and rinses from impingers one through three will be analyzed for all of the metals listed above. 
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EPA Method 10 for CO


CO concentrations in the VTD process and combined gases will be monitored according to the procedures specified in EPA Method 10.  According to this method, sample gas is routed to an analyzer through a heated sample line and gas conditioning system, and is continuously monitored.  The concentration of CO will be determined using a TECO Model 48H CO monitor. This gas filter correlation monitor uses the characteristic absorption of infrared light by CO to measure its relative concentration.  This is a highly specific method for determining CO and is virtually free of interference from such compounds as water or carbon dioxide.



EPA Method 3A for O2, CO2 and N2 for  Gas Composition and O2 Correction


The O2 and CO2 concentrations in the VTD process and combined gases will be monitored according to the procedures specified in EPA Method 3A. Sample gas will be routed to the analyzers through a heated sample line and conditioning system and continuously monitored.  The basis of operation for the O2 analyzer is paramagnetic detection. The basis of operation for the CO2 analyzer is infrared detection. The N2 content will be calculated as the difference from 100 percent. The results will be used to calculate the molecular weight of the process gas.



6.6
Combined Gas Sample Handling, Traceability, and Holding Times


Sample handling procedures, including subsample and sample compositing, labeling, preserving, storing, and transporting samples, will be conducted in a way that will ensure the integrity of the samples and provide an unambiguous link between the results of the analyses and the physical conditions they represent. The following subsections describe general subsample and sample handling concerns, the sample labeling scheme, sample tracking procedures, and sample preservation and holding time requirements.



6.6.1 Sample Handling



Combined gas samples will be protected from evaporation by storing them in the ice chests with ice or ice packs to keep them cool if required and necessary. Following collection, samples will be handled in clean, ventilated work areas and will be removed to dark, cool storage, as necessary and as soon as possible. Sample containers will be labeled using waterproof ink. 



All sample containers will be clean prior to packing for shipping. Ice chests will be used for storage and shipment. A sample transfer form will be included in each shipping container, identifying each sample and the analytical requirements. Chain-of-custody procedures (i.e., signatures to release sample custody, controlled access, etc.) will be enforced, all pertinent information will be recorded and the samples will be tracked via an unbroken documen​tation trail.  The process gas samples will be in the custody of the DT testing contractor during the onsite phases of the DT.  The chain-of-custody forms and seals will be used during shipment during all aspects of sample handling and shipping.



6.6.2 Traceability



Traceability refers to the link between the results of analyses and the physical reality they represent. This link includes not only sample custody, but also documenta​tion of preparation of reagents or supplies that become an integral part of the sample (e.g., filters and absorbing reagents), documentation of the exact location, and specific considerations associated with sample acquisition, documentation of sample preservation, etc. This type of data will be recorded in field logbooks and through the use of prepared sample labels and standardized field tracking forms.



Accurate documentation of field sampling data, sample collection and handling records will be maintained throughout the program by all participants involved in data and sample collection, transport, and analysis. The testing team will be responsible for ensuring the completion of all data sheets, sample log book entries, and transfer forms. Field personnel involved in the sample collection and recovery will assist in this effort as their individual responsibility dictates.



All process gas sampling data, including sampling times, locations, identification codes, and other pertinent and specific sample information will be recorded on pre-formatted data sheets or in bound notebooks. Samples of data sheets are provided in Section 6.5. For individual samples, all pertinent information will be logged in the master sample logbook.



A master log book will be kept for tracking and identifying all process gas samples taken during the DT. Each sample will be given a unique log number that will identify the project, run number, and a sequential identification number based upon the order of entry. An example of the log number format as follows: 






[image: image7.wmf]XYABC



Project I.D.Run No.Sequential Entry



PFFVTD



--






where:


X and Y refer to the condition number and run number, respectively. Along with the log number, the master log will provide the sampling date and time, sample stream, analytical test parameter, and a section for comments.



Combined gas sample labels will be affixed to all sample bottles used for sample collection. The label will be marked to include date and time(s) of collection, the sampler's initials, and tare, net, gross weights (as appropriate), and the sample log number. Figure 6.6-1 presents an example of a sample label. Transfer forms will be completed by any personnel involved in the sample handling prior to shipment or transfer for off-site analysis. Figure 6.6-2 presents a sample of the transfer forms (i.e., chain-of-custody form).






                          Figure 6.6-1 Example of a Process Gas Sample Label



 6.6.3
Holding Times



A summary of combined gas sample preservation and holding times is presented in Table 6.6-1. Storage conditions will be checked on site and upon receipt of samples in the laboratories. Any deficiencies will be recorded on the sample transfer forms. Note that holding times in Table 6.6-1 are method requirements. 
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Table 6.6-1  Summary of Combined Gas Sample Preservation and Holding Time Requirements



			Parameter


			Sample Type


			Preservation


			Holding Time





			


			


			


			





			DCB


PCDD/PCDF, 



Semi-volatile organics



    


			Combined Gas (MM5 train, filter, XAD resin)


			Glass containers, Cool 4°C


			Extract within 14 days; analyze within 40 days following extraction





			


			Combined Gas (MM5 train, rinses)


			Amber glass containers,



Cool 4°C


			





			


			Combined Gas (VOST tubes, condensate)


			


			





			Volatile organics


			


			Amber glass containers,



Cool 4oC


			Analyze within 14 days





			PM, HCl/Cl2


			Combined Gas (EPA Methods 5/26A)


			Amber glass containers


			Analyze within 28 days





			


			


			


			





			


			


			


			





			Metals


			Combined Gas (EPA Method 29)


			Amber glass containers


			Analyze within 180 days 



Mercury within 28 days





			


			


			


			





			


			


			


			








6.7
Combined Gas Sampling Calibration Procedures


Information presented in this section pertains to the calibration of gas sampling systems. Included are descriptions of each procedure or references to applicable standard operating procedures, the frequency of calibrations, and the calibration standards to be used.



An important function in maintaining data quality is the checkout and calibration of the source sampling equipment. Using referenced procedures, the equipment will be calibrated prior to field sampling at the testing contractor laboratories and the results documented and retained. If a referenced calibration technique for a particular piece of apparatus is not available, then state-of-the-art techniques will be used. A discussion of the procedures used to calibrate this equipment is presented below.



6.7.1
Standard Pitot Tube Calibration



The EPA has specified guidelines concerning the construction and geometry of an acceptable standard pitot tube. If the specified design and construction guidelines are met, a pitot tube coefficient of 0.99 can be used. Information related to the design and construction of the standard pitot tube is presented in detail in Section 3.1.1 of EPA Document 600/4-77-027b. Only standard pitot tubes meeting the required EPA specifica​tions will be used during this project. Prior to the field sampling, the pitot tubes will be inspected and documented as meeting EPA specifications.



6.7.2
Sampling Nozzle Calibration



Calculation of the isokinetic sampling rate requires that the cross-sectional area of the sampling nozzle be accurately and precisely known. All nozzles used for isokinetic sampling will be thoroughly cleaned, visually inspected, and calibrated according to the procedure outlined in Section 3.4.2 of the EPA Document 600/4-77-027b. According to this procedure, three measurements of the inside diameter of the nozzle will be made on different cross sections. Using a Vernier caliper, measurements will be made to the nearest 0.001 inch. Nozzles will be considered acceptable if the difference between any two measurements is less than 0.004 inches. Nozzle calibrations are generally recorded on the field sampling data sheets.



6.7.3
Temperature Measuring Device Calibration



During gas sampling, accurate temperature measurements are required. Thermocouple temperature sensors are calibrated at a single point against a NIST-traceable mercury-in-glass thermometer, and the linearity is confirmed using a traceable precision voltage generator. A temperature readout calibration data sheet is presented in Figure 6.7-1. 



6.7.4
Dry Gas Meter Calibration



Dry gas meters (DGMs) will be used in all sampling trains to monitor the sampling rate and to measure the sample volume. All dry gas meters will be calibrated (documented correction factor at standard conditions) before the departure of the equipment to the field. Dry gas meters are calibrated against traceable critical orifices. A five-point (five different orifices, or flow rates) calibration is performed on each dry gas meter every year. A three-point calibration is performed as a pre-test and post-test calibration check. The three-point calibrations must agree within 5% of the five-point calibration. A post-test calibration check will be performed as soon as possible after the equipment has been returned to the laboratory. 



Using the procedure outlined in Section 3.3.2 of EPA Document 600/4‑77‑027b, a positive pressure leak-check of the system will be performed prior to calibration. To perform the leak-check, the system will be placed under approximately ten inches of water pressure and a gauge oil manometer will be used to determine if the pressure decrease can be detected over a one-minute period. If leaks are detected, they will be eliminated before actual calibrations are performed.



Before calibration of a dry gas meter, the pump is allowed to run for 5 minutes after the sampling console is assembled and leak-checked. Once the pump and dry gas meter are warmed up, the critical orifice is attached, and air is pulled through the dry gas meter at the specified flow rate. After ten minutes, the valve is closed and the volume of gas read by the meter is compared to the volume of gas passing through the critical orifice. Duplicate calibrations are performed at each of the five flow rates. If necessary, additional maintenance and calibrations are conducted until the calibration results (Y1) vary by no more than 2 percent. The average Y1 is then calculat​ed and recorded on the DGM calibration data sheet. An example DGM calibration data sheet is presented in Figure 6.7-2 and a post-test calibration check form is shown in Figure 6.7-3.
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6.8
Combined Gas Analytical Procedures



Samples collected during the DT will be analyzed for the parameters specified in Table 6.8-1. Analyses will be performed by subcontractor laboratories. This section describes the analytical methods that will be employed for the feedstock, spiking materials and combined gas. Most of the methods are standard reference methods with any modifications to the methods appropriately explained and detailed.



Table 6.8-1 Summary of Analytical Methods for Process Gas



			Parameter


			Stream


			Analytical Method





			DCB


			Combined Gas


			EPA Method 8270C (GC/MS)





			PCDDs/PCDFs


			Combined Gas


			EPA Method 23



SW-846 Method 8290 (GC/HRMS)





			Semi-volatile organics


			Combined Gas


			SW-846 Method 8270C (GC/MS)





			Volatile organics


			Combined Gas


			SW-846 Methods 5041/8260B (GC/MS)





			Particulate Matter


			Combined Gas


			EPA Method 5 (gravimetric)





			HCl/Cl2


			Combined Gas


			SW-846 Method 9057



(ion chromatography)





			


			


			





			Metals


			Combined Gas





			SW-846 Methods 6010B,



mercury - 7470A








6.8.1
Combined Gas Samples for DCB


The combined gas will be sampled using the MM5 sampling train (SW-846 Method 0010) and extracted for analysis using SW-846 Method 8270C. The method uses matrix specific extraction and analyte specific cleanup techniques for sample preparation which are incorporated into the extraction protocol for the MM5 train. Calibration of the GC/MS will be accomplished with internal standards and calibrating solutions. Acceptance criteria as outlined in the method will be met before any samples are analyzed. 



QA/QC guidance for Method 0010 and Method 8270C call for the separate recovery and analysis of the Modified Method 5 train components, i.e., XAD resin and filter, aqueous condensate, and solvent rinses. The three solvent extracts of the Modified Method 5 train will be analyzed separately to provide three results for the single train. It should be noted that splitting extracts decreases method sensitivity by 1) separating the mass of any given compound, which offers a higher likelihood of not detecting an actual analytical result, and 2) raises the possibility to mathematically combine a “mixed bag” of actual analytical results with NDs, which may occur. The required suite of EPA Method SW-846 Method 8290 and SW-846 Method 8270C surrogates will be spiked into each solvent extract prior to extraction and recoveries will be assessed based on the spiked amount of each surrogate compound.



6.8.2
Combined Gas Samples for PCDD/PCDF



Samples of the combined gas will be collected for analysis of PCDD/PCDF via a sample collected from the MM5 sampling train. The PCDD/PCDF collection and analysis will be in accordance with EPA Method 23 which incorporates SW-846 Method 8290 for analysis. For the PCDD/PCDF extraction, the toluene rinse of the MM5 sampling train (collected separately) will be combined with the other PCDD/PCDF rinses. The target analyte list for the PCDD/PCDF is presented in Table 6.8-2.



Analysis for PCDDs/PCDFs will be performed using high-resolution capillary column GC/MS in accordance with EPA Method 23/SW-846 Method 8290. The methods use matrix specific extraction and analyte specific cleanup techniques for sample preparation which are incorporated into the extraction protocol for the MM5 train. Calibration of the GC/MS will be accomplished with internal standards and calibrating solutions. Acceptance criteria as outlined in the method will be met before any samples are analyzed. 



Table 6.8-2 Target Analytes for the Determination of PCDDs/PCDFs


			PCDD


			PCDF





			2,3,7,8-TCDD


			2,3,7,8-TCDF





			Total TCDD


			Total TCDF





			


			





			1,2,3,7,8-PCDD


			1,2,3,7,8-PCDF





			Total PCDD


			2,3,4,7,8-PCDF





			


			Total PCDF





			1,2,3,4,7,8-HxCDD


			





			1,2,3,6,7,8-HxCDD


			1,2,3,4,7,8-HxCDF





			1,2,3,7,8,9-HxCDD


			1,2,3,6,7,8-HxCDF





			Total HxCDD


			2,3,4,6,7,8-HxCDF





			


			1,2,3,7,8,9-HxCDF





			1,2,3,4,6,7,8-HpCDD


			Total HxCDF





			Total HpCDD


			





			


			1,2,3,4,6,7,8-HpCDF





			Total OCDD


			1,2,3,4,7,8,9-HpCDF





			


			Total HpCDF





			


			





			


			Total OCDF








Note:  The PCDD/PCDF emission rate value will be expressed as toxicity equivalency quotient (TEQ).



6.8.3
Combined Gas Samples for Semi-Volatile Organics


Samples of the combined gas will be collected for analysis of semi-volatile organics in a MM5 sampling train (SW-846 Method 0010). The MM5 train will be analyzed for semi-volatile organic compounds using SW-846 Method 8270C. Prior to analysis, the samples will be extracted using SW-846 Method 3542. The target analyte list for Method 8270C is presented in Table 6.8-3. The analysis will also include the non-target n-chlorobenzenes compound list peaks greater than 10% of the nearest internal standard. These peaks will be tentatively identified compounds (TICs) using a library search for all SW-846 Method 8270C analytes. Individual n-chlorobenzene TIC quantities will be estimated based on the nearest internal standard.



Table 6.8-3 Target Analytes for the Determination of



Semi-Volatile Organic Compounds



			Acenaphthylene



Acenaphthene



Acetophenone



2-Acetylaminofluorene



Acrylamide



Aniline



Anthracene



Benzal chloride



Benz(a)anthracene



Benzo(a)pyrene



Benzo(b)fluoranthene



Benzo(g,h,i)perylene



Benzo(k)fluoranthene



4-Bromophenyl phenyl ether



Butyl benzyl phthalate



2-sec-Butyl-4,6-dinitrophenol



4-Chloro-3-methylphenol



4-Chloroaniline



bis(2-Chloroethoxy)methane



bis(2-Chloroethyl)ether



bis-(2-Chloroisopropyl)ether



2-Chloronaphthalene



2-Chlorophenol



Chrysene



Di-n-butyl phthalate



Di-n-octyl phthalate



Dibenz(a,h)anthracene



1,4-Dichlorobenzene



1,3-Dichlorobenzene



*1,2-Dichlorobenzene



2,6-Dichlorophenol



2,4-Dichlorophenol


			           Diethylphthalate



Dimethylphthalate



2,4-Dimethyl phenol



           4,6-Dinitro-2-methylphenol



1,4-Dinitrobenzene



2,4-Dinitrophenol



2,6-Dinitrotoluene



2,4-Dinitrotoluene



Diphenylamine



Disulfoton



bis-(2-Ethylhexyl)phthalate



Famphur



Fluoanthene



Fluorene



Hexachlorobenzene



Hexachlorobutadiene



Hexachlorocyclopentadiene



Hexachloroethane



Hexachloropropene



Indeno(1,2,3-cd)pyrene



Isosafrole



Methapyrilene



Methyl parathion



3-Methylcholanthrene



4,4'-Methylene-bis-(2-chloroaniline)



Methylphenols-mixed isomers (sum of o, m, p)



N-Nitroso-di-n-butylamine



N-nitroso-di-n-propylamine



N-Nitrosodiethylamine



N-Nitrosodimethylamine



N-Nitrosodiphenylamine


			           N-Nitrosomethylethylamine



N-Nitrosomorpholine



N-Nitrosopiperidine



N-Nitrosopyrrolidine



Naphthalene



5-Nitro-o-toluidine



4-Nitroaniline



2-Nitroaniline



Nitrobenzene



4-Nitrophenol



2-Nitrophenol



Parathion



Pentachlorobenzene



Pentachloroethane



Pentachloronitrobenzene



           Pentachlorophenol



Phenacetin



Phenanthrene



Phenol



Phorate



Phthalic acid (as phthalic anhydride)



Phthalic anhydride



Pronamide



Pyrene



Pyridine



Safrole



1,2,4,5-Tetrachlorobenzene



2,3,4,6-Tetrachlorophenol



1,2,4-Trichlorobenzene



2,4,5-Trichlorophenol



2,4,6-Trichlorophenol








6.8.4
Combined Gas Samples for Volatile Organics



VOST samples collected during the DT will be analyzed for chlorobenzene, tetrachloroethylene, xylenes and volatile organic compounds detailed in Table 6.8-4. The analyses will be performed according to SW-846 Methods 5041A/8260B. These analytical methods are based on the quantitative thermal desorption of volatile compounds from the sorbent traps (Method 5041A) and analysis by purge and trap GC/MS (Method 8260B). All tube pairs will be analyzed separately to assess any breakthrough of a volatile organic compound according to EPA QA/QC protocol.



According to Method 5041A, the contents of the Tenax and Tenax/charcoal cartridges will be spiked with an internal standard (deuterated toluene), thermally desorbed for ten minutes at 180°C with organic-free nitrogen or helium gas (at a flow rate of 40 mL/min), bubbled through five milliliters of organic-free water, and trapped on an analytical adsorbent trap. The analytical adsorbent trap will be rapidly heated to 180°C following the ten-minute desorption and the carrier gas flow is reversed so that the effluent flow from the analytical trap is directed through a wide-bore capillary column into the GC/MS. Volatile compounds are then separated by temperature programmed gas chromatography and detected by low-resolution mass spectrometry as outlined in Method 8260B of SW-846. 



The VOST condensate from each test run, if present, will be collected and analyzed for the target analytes in Table 6.8-4 according to Method 8260B of SW-846. The condensate will be collected and preserved in accordance with Method 8260B protocol. The volume of condensate will be determined and recorded. 



6.8.5
Combined Gas Samples for Particulate Matter



The particulate matter concentration of the combined gas will be determined in conjunction with hydrogen chloride and chlorine using the EPA Methods 5/26A sampling train. The wash from the nozzle, probe liner, and glassware prior to the filter on the sampling train will be evaporated, and the mass determined on an analytical balance. The glass fiber filter will be removed from the sampling train, desiccated, and weighed to determine the mass of particulate on the filter. The combined mass from the filter and the evaporated wash are then related to the total volume of gas sampled to determine the particulate loading.  



The analytical balance will be calibrated daily, prior to weighing, using a standard set of weights and an internal calibration weight. Measured values of the standards must agree to within 0.1 mg. Balance calibration data will be recorded in the laboratory notebook.



Table 6.8-4  Target Analytes for the Determination of



Volatile Organic Compounds



			Acetone


			1,2-Dichloropropane





			Acetonitrile


			trans-1,3-Dichloropropene





			Acrylonitrile


			cis-1,3-Dichloropropene





			Benzene


			1,4-Dioxane





			Bromodichloromethane


			Ethyl acetate





			Bromoform (Tribromomethane)


			Ethyl benzene





			Bromomethane (Methyl bromide)


			Ethyl ether





			n-Butyl alcohol


			Ethyl methacrylate





			2-Butanone (Methyl ethyl ketone)


			Iodomethane





			Carbon disulfide


			Isobutanol





			Carbon tetrachloride


			Methacrylonitrile





			2-Chloro-1,3-butadiene (Cloroprene)


			Methyl methacrylate





			Chlorobenzene


			4-Methyl-2-pentanone (MIBK)





			Chloroethane


			Methylene chloride





			Chloromethane (Methyl chloride)



3-Chloropropylene (Allyl chloride)


			Propanenetrile (Ethyl cyanide)



Styrene





			Cyclohexanone


			1,1,2,2-Tetrachloroethane





			1,2-Dibromo-3-chloropropane


			1,1,1,2-Tetrachloroethane





			Dibromochloromethane


			*Tetrachloroethylene





			1,2-Dibromoethane (Ethylene dibromide)


			Toluene





			Dibromomethane


			1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113)





			Dichlorodifluoromethane


			1,1,2-Trichloroethane





			1,2-Dichloroethane


			1,1,1-Trichloroethane





			1,1-Dichloroethane


			Trichloroethene





			trans-1,2-Dichloroethene



cis-1,2-Dichloroethene


			1,2,3-Trichloropropane



Vinyl chloride





			1,1-Dichloroethylene


			*p-Xylene and Xylenes (Total)








6.8.6
Combined Gas Samples for HCl/Cl2


The impinger solutions from the EPA Method 5/26A samples of the combined gas will be analyzed for hydrogen chloride and chlorine as chloride according to SW-846 Method 9057. In this procedure, the ions in solution are separated by an ion exchange column and detected conductimetrically.



The ion chromatograph will be calibrated for each sample set analyzed. This is accomplished by introducing different standard concentrations of chloride into the instrument and measuring the response for each concentration. Calibration standards will be prepared from certified standards. A minimum of four standard concentrations for each analyte will be used to generate a calibration curve by the method of least squares (linear regression). The calibration curve is considered acceptable if the correlation coefficient is greater than 0.9950 and the slope falls within 10% of the running mean for the six previous determinations.



6.8.7
Combined Gas Samples for Metals



The combined gas samples will be analyzed for four (4) metals, arsenic, cadmium, chromium, and lead. The metals will be analyzed using inductively coupled argon plasma emission spectroscopy (ICAP) according to Method 6010B of SW-846. Prior to analyses, the samples will be digested using SW-846 Method 3050 which uses nitric acid and hydrogen peroxide.



6.9
Combined Gas Internal Quality Control Checks



Specific QC procedures will be followed to ensure the production of useful and valid data for the DT. Standard reference methods for combined gas sampling and analysis are detailed in Sections 6.5 and 6.8 of this document, respectively. QC procedures will be followed as described in these referenced methods. Strict adherence to prescribed procedures is quite often the most applicable QC check. This section describes procedures that are specific to this trial burn and sets a schedule for collection of QC samples used to assess data quality.



Table 6.9-1 presents a summary of specific QC samples planned to assess overall measurement data quality. These include: 



· Media blanks.



· Laboratory matrix spike duplicate samples.



· Laboratory surrogate and internal standard spikes. 



Media blanks consist of sampling media that are stored and shipped from the facility and handled as ordinary samples, but are never assembled in trains. Media blanks collected will not be analyzed unless needed to identify sources of contamination.



Table 6.9-1 Summary of Matrix-Specific QC Sample Requirementsa Combined Gas Only



			


			Media Blankb


			MS/MSDc


			Surrogate Spike





			DCB


			1


			1


			1





			PCDD/PCDF


			1


			1


			1





			Semi-Volatile Organics


			1


			


			1





			Volatile Organics


			1


			1


			1





			Particulate Matter


			1


			


			





			HCl/Cl2


			1


			


			1





			Metals


			1


			1


			1








a Tables indicates number of QC samples planned per DT, unless otherwise indicated.



b Media blanks for gas samples are unused solid or liquid sample collection media.



c Matrix spiked samples will be spiked prior to sample preparation (digestion/extraction), except for metals train samples, which will be spiked following digestion.



Matrix spike/matrix spike duplicate (MS/MSD) samples will be prepared by spiking sample splits with known concentrations of target analytes. The MS/MSD compounds and acceptance criteria are specified in the methods. Matrix spike results will provide a measure of the effectiveness of the method, in terms of analyte recovery (accuracy), in the actual sample matrices. Matrix spike duplicate results provide a measure of variability, much like field or analytical duplicate samples, but at a predictable concentration. 



Spiked samples are used to monitor method performance for GC methods. The spike compounds routinely used with Method 8290 will be used for all samples from this test. A discussion of sampling and analytical QC checks to be implemented during this program is presented below. 



6.9.1 Combined Gas Sampling Quality Control Checks



A sampling matrix which shows the sampling method, frequency, compositing approach, and analytical parameters for each sample stream is presented in Section 6.5. QC procedures associated with combined gas sampling are described in the cited methods and summarized briefly below, along with specific procedures pertinent to this test. 



Combined Gas Sampling



Prior to actual sampling on site, all of the applicable sampling equipment will be thoroughly checked to ensure that each component is clean and operable. A file of the equipment calibration data forms will be compiled and reviewed for completeness and adequacy to ensure the acceptability of the equipment. Sampling equipment calibration is described in Section 7. All glassware used in sampling trains is cleaned before shipping. This includes soap and HPLC water washing, as well as organic rinses. The glassware is baked dry before packing and shipping. In addition, all glassware is rinsed on site with the recovery solvent for that train, before the assembly of a particular train. Upon arrival on site, the equipment will be unloaded, inspected for possible damage, and then assembled for use. Any damaged or faulty equipment will be tagged and removed from service until it can be repaired. 



For all combined gas sampling, reagent grade solvents, including HPLC water, will be used for sample recoveries.



The following QC checks are generally applicable to source sampling techniques. If any corrective actions are taken in response to results for these QC checks or in response to supervisor review of QC procedures, the corrective action taken will be documented in the field QA/QC logbook.



The line item actions shown below follow good sampling practice and are a result of close adherence to the methods. 



1. Each sampling train will be inspected visually for proper assembly before every use.



2. Assembly and recovery of the sample trains will be performed in an environment free of uncontrolled dust.



3. All cleaned glassware, hardware, and prepared sorbent traps will be kept closed with caps (Teflon or stainless steel), pre-cleaned foil, or Teflon film until assembly of the sample train in the field. The sorbent traps will be immediately re-capped when the train is disassembled.



4. The pressure transducer used to indicate the differential pressure ((P) across the pitot tube will be leveled and zeroed.



5. The temperature measurement system will be checked visually for damage and operability by measuring the ambient temperature. 



6. Prior to sampling, calculations will be made to determine the proper size nozzle required to attain isokinetic sampling.



7. The sampling nozzle will be inspected visually for damage before and after each run.



8. The pitot tube will be inspected visually for damage before and after each run.



9. During sampling, the roll and pitch axis of the pitot tube and the sampling nozzle will be properly maintained.



10. Handling of the filters will be performed in clean areas out of drafts. Teflon®-coated tweezers will be used at all times to transfer the filters.



11. The field balance will be checked daily against standard weights to read within ±0.5 percent of the standard, or a calibration curve will be prepared for the balance. This will be documented in the field logbook. 



12. Any unusual conditions or occurrences will be noted on the appro​priate data form during each run.



13. The sampling train will be purged prior to sample collection. This will occur during the leak-checking operation and will be docu​mented on the sampling data sheet. 



14. The sampling probe will be sealed properly to prevent air in-leakage.



The following line-item activities have to do with preparation of material for sampling. 



· Prior to sampling, each M5 filter will be equilibrated in a desicator, weighed, using an analytical balance, to determine its initial mass and then packaged in a labeled Petri dish. This will be documented in a logbook showing the time and date of sequential weighings and the stabilization of the filter tare weight. 



· When weighing the filters, both before and after sampling, repeat weighings will be performed 6 hours after the initial weighings.  Repeat weighings will be made until they agree within ±0.2 mg. These activities will be recorded in a logbook.



The following activities will be documented on the pre-formatted data sheets. 



· All sampling data will be recorded on standard data forms which will serve as pre-test checklists.



· Each leg of the pitot tubes will be leaked-checked before and after each run. 



· Dry gas meter readings, (P and (H readings, temperature readings, and pump vacuum readings will be made properly while sampling at each traverse point.



· The entire sampling train will be leak-checked before and after each run. If the sampling train is moved from one sampling port to another during a run, the train will be leak-checked between ports.



· Ice will be maintained in the ice bath throughout each run. 



· Filters and sorbent traps will be maintained at the proper method prescribed tempera​ture throughout the test run. 



· Impingers will be weighed to the nearest 0.1 g before and after sampling. 



· The following activities are specified and will be performed. 



· Sorbent traps will be used within 4 weeks of preparation. Docu​mentation of sorbent trap preparation will be available on-site. 



· Isokinetic sampling will be achieved within ±10 percent (90 to 110%) per the method criteria. Calculations of isokinetics will be performed on-site, as quickly as possible after sampling is concluded. 



QC procedures specific to each sampling method are discussed in the following paragraphs.



6.9.2
Combined Gas Analytical Quality Control



A summary of analytical methods to be used for each parameter is presented in Section 6.8 of this document. Analytical QC procedures will be followed as described in the referenced methods. This section presents a summary of QC checks used to control method performance within acceptable limits and provides details or modifications specifically designed to assess precision and accuracy in the actual sample matrices. 



QC for Determination of DCB by GC/MS



The concentrations of DCB in the combined gas will be determined by analysis of the MM5 sampling train. Samples will be analyzed for DCB using gas chromatography with mass spectroscopy (GC/MS) on purified sample extracts using EPA Method 8270C. A summary of method QC checks is presented in Table 6.9-2.


Table 6.9-2 Summary of QC Checks for DCB Analysis by Method 8270C


			Parameter


			Quality Control Check


			Frequency


			Acceptance Criteria


			Corrective Actionc





			DCB


			Mass scale calibration using PFTBA


			Daily prior to sample analyses


			Refer to Method


			Repeat calibration.





			


			Check of mass spectral ion intensities using DFTPP


			Daily prior to sample analyses


			Refer to Method


			Return instrument





			


			System performance Check compounds


			Every 12 hours


			RF >0.05


			1) Evaluate system



Repeat calibration





			


			Calibration check 


			Every 12 hours


			RF difference +30%


			1. Evaluate system



Repeat calibration





			


			Surrogate Spikes


			Every sample


			Refer to Text


			1. Evaluate system



2. Recalculate data



3. Reanalyze, if possible



Flag data





			


			Internal Standard


			Every sample


			Refer to Method


			Flag data





			


			System Blank


			Each 12 hours


			<2 x DL for compounds


			1. Clean system, repeat 




analysis



Flag data, correct DL








a All Corrective action will be noted on laboratory reports, and discussed in the QA/QC section of the DT final report.



QC for Determination of PCDD/PCDF by HRGC/HRMS 



The concentration of PCDD/PCDF in the combined gas will be determined by analysis of the MM5 sampling train. Samples will be analyzed for PCDD/PCDF using high resolution gas chromatography with high resolution mass spectroscopy (HRGC/HRMS) on purified sample extracts using the protocol specified in SW-846 Method 8290. A summary of method QC checks is presented in Table 6.9-3.


Table 6.9-3  Summary of QC Checks for PCDD/PCDF Analysis by Method 8290



			Parameter


			Quality Control Check


			Frequency


			Acceptance Criteria


			Corrective Actionc





			PCDD/PCDF


			Mass resolution check


			Daily


			10000 resolution


			Adjust





			


			GC column performance check


			At beginning of 12-hour shifts


			25% Valley


			Recalibrate or column maintenance





			


			Calibration/retention time window check


			At beginning of 12-hour shifts


			1st and last eluters within window.


			Adjust group times





			


			Continuing calibration


			At beginning of 12-hour shifts


			+25% or +30% of initial calibration response factora


			Adjust and reshoot 



Continuing Calibration Standard





			


			Method blankb


			At beginning of 12-hour shifts


			No positive response


			Reanalyze all positive samples in batch





			


			Internal standards


			All sample


			40-140% RPD


			Flag data





			


			Surrogate spiking


			All samples


			70-130% recovery for tetra- thru hexa- surrogates



40-130% recovery for hepta- thru octa- surrogates


			Flag data








a Refer to method for specific isomers.



b Method blank consists of an extraction of clean XAD, taken through concentration and analysis.



a All Corrective action will be noted on laboratory reports, and discussed in the QA/QC section of the DT final report.



QC for Determination of Semi-Volatile Organic Compounds by GC/MS



Concentrations of semi-volatile organic compounds (including total chlorobenzenes and naphthalene) in the combined gas will be determined using the GC/MS techniques detailed in SW-846 Method 8270C. QC procedures will be followed as outlined in the reference methods, and summarized in Table 6.9-4.



Table 6.9-4 Summary of QC Checks for Semi-Volatile Organic Compounds Analysis by GC/MS



			Quality Control Check


			Frequency


			Acceptance Criteria


			Corrective Actiona





			Mass scale calibration using PFTBA


			Daily prior to sample analyses


			Refer to Method


			Repeat calibration.





			Check of mass spectral ion intensities using DFTPP


			Daily prior to sample analyses


			Refer to Method


			Return instrument





			System performance Check compounds


			Every 12 hours


			RF >0.05


			2) Evaluate system



3) Repeat calibration





			Calibration check 


			Every 12 hours


			RF difference +30%


			2. Evaluate system



3. Repeat calibration





			Surrogate Spikes


			Every sample


			Refer to Text


			4. Evaluate system



5. Recalculate data



6. Reanalyze, if possible



7. Flag data





			Internal Standard


			Every sample


			Refer to Method


			Flag data





			System Blank


			Each 12 hours


			<2 x DL for compounds


			2. Clean system, repeat 




analysis



3. Flag data, correct DL








a All Corrective action will be noted on laboratory reports, and discussed in the QA/QC section of the DT final report.



The normal 8270C surrogate compounds will be spiked into all samples for 8270C analysis. These surrogates, and the acceptance criteria for recovery, are:



			Compound


			(% Recovery)





			2-fluorobiphenyl


			43-116





			2-fluorophenol


			21-100





			Nitrobenzene-d5


			35-114





			Phenol-d5


			10-110





			Terphenyl-d14


			33-141





			2,4,6-tribromophenol


			10-123








QC for Determination of Volatile Organic Compounds by GC/MS



Concentrations of volatile organic compounds (including tetrachloroethylene and p-xylene) will be determined using purge-and-trap GC/MS techniques detailed in SW-846 Method 5041A and 8260B. VOST traps will be prepared and analyzed according to the procedures described in Method 5041A. QC procedures will be followed as outlined in the referenced methods, with the following specifications:



· Calibration check compounds (CCCs) and



· Selected isotopically labeled compounds will be used for surrogate spiking standards.



Other routine QC checks for Method 5041A and 8260B are summarized in Table 6.9-5. The CCCs will be prepared and introduced as normal method CCCs. These will be analyzed before and after analysis of samples. At a minimum, CCCs will be analyzed prior to analysis of field samples. If the response for a CCC varies by more than ±25% from the working calibration curve, a new calibration standard will be prepared and analyzed for that analyte.



Table 6.9-5 Summary of QC Checks for Volatile Organic Compounds Analysis by GC/MS



			Parameter


			Quality Control Check


			Frequency


			Acceptance Criteria


			Corrective Actiona





			Volatile Organic Compounds


			Mass scale calibration using PFTBA


			Daily prior to sample analyses


			Refer to method


			Repeat calibration.





			


			Check of mass spectral ion intensities using BFB


			Daily prior to sample analyses


			Refer to method


			Return instrument. Repeat BFB analysis.





			


			System performance check compounds


			Every 12 hours


			RF >0.300 (0.250 for bromoform)


			1) Evaluate system



2) Repeat calibration





			


			Calibration check compounds


			Every 12 hours


			% Difference <25%


			1) Evaluate system



2) Repeat calibration





			


			Surrogate spikes


			Every sample


			Refer to method


			1) Evaluate system



2) Recalculate data



3) If possible, reanalyze



4) Flag data





			


			Internal standard


			Every sample


			Refer to method


			Flag data





			


			System blank


			Each 12 hours


			<5 x DL of target compounds


			1) Clean system, repeat analysis



2) Flag data





			


			Breakthrough (VOST)


			All pairs


			30% of material on front found on back tube


			1) Repeat on another pair



2) Flag data








a All corrective action will be noted on laboratory reports, and discussed in the QA/QC section of the DT final report.



For each sample, the front and back VOST traps will be analyzed separately to determine volatile organics breakthrough to the Tenax/charcoal adsorbent trap (back trap). The analysis of the Tenax/charcoal trap should indicate less than 30% of the volatile organic compounds (tetrachloroethylene and xylenes) collected on the front Tenax traps. Break-through of a volatile organic compound to the back tube above this level may cause loss of desorption efficiency and result in a negative bias. This criterion will not apply when less than 75 ng is detected on the back trap.



The VOST condensate will be collected, if available, during each batch test run, and will be analyzed for volatile organic compounds using SW-846 Method 8260B. The condensate volume will be measured when the sample is collected. Each condensate sample will be spiked with the Method 8260B surrogates and surrogate recoveries will be measured. The normal 8260B surrogate compounds will be spiked into all samples for 8260B analysis. These surrogates, and the acceptance criteria for recovery, are:



			Compound


			 (% Recovery)





			4-Bromofluorobenzene


			70-130





			Dibromofluoromethane


			70-130





			Toluene-d8


			70-130





			Dichloroethane-d4


			70-130








QC for Determination of Hydrogen Chloride and Chlorine by IC


Concentrations of hydrogen chloride and chlorine in combined gas will be determined by measuring the chloride ions concentration in impinger solutions from the Method 5/26A sampling train. The analysis will be performed according to SW-846 Method 9057. In addition to routine analytical method QC requirements (which include duplicate analysis of all samples analyzed by Method 9057, MS/MSD will be performed on splits of one sample to assess accuracy and precision in the sample matrix. Two splits of the samples will be spiked identically with chloride at appropriate levels. A summary of routine analytical QC checks is presented in Table 6.9-6. Accuracy and precision estimates will be calculated from matrix spike recoveries.



Table 6.9-6   Summary of QC Checks for Hydrogen Chloride and Chlorine Analysis



			Parameter


			Quality Control Check


			Frequency


			Acceptance Criteria


			Corrective Actiona





			Chloride


			Multipoint calibration


			Daily


			R > 0.995


			Repeat calibration.





			


			QC check sample


			Every 10th analysis


			+ 10% error


			Repeat calibration.





			


			Method blank


			One per batch


			None detected


			Determine source of contamination. Reanalyze affected samples.





			


			Duplicate analyses 


			All samples analyzed by Method 9057, or 10%


			RPD <10%


			1) Obtain third value; and 2) Flag data.





			


			Matrix spike (Cl- only)


			Once


			90-110% recovery


			Flag data.








aAll corrective action will be noted on laboratory reports, and discussed in the QA/QC section of the DT final report.



QC for Determination of Metals


Samples of the combined gas collected using EPA Method 29 will be analyzed for metals. The samples will be analyzed for metals using inductively coupled argon plasma emission spectroscopy (ICAP) according to Method 6010B of SW-846, and cold vapor atomic absorption (CVAA) for mercury. Target analytes are arsenic, cadmium, chromium, lead, and mercury. A summary of the QC procedures for analysis of metals is presented in Table 6.9-7.



Table 6.9-7 Summary of QC Checks for Metals



			Parameter


			Quality Control Check


			Frequency


			Acceptance Criteria


			Corrective Actiona





			Metals 


			Initial mixed standard calibration


			Daily, prior to analysis


			Measured value for the initial calibration verification is within 5% of expected value


			Recalibrate





			


			Calibration check sample


			Following calibration; 10% during sample analysis


			Within 10% of expected value


			Evaluate system; recalibrate





			


			Calibration blank


			10%


			<2 times reporting limit


			Repeat; evaluate system; recalibrate; notify lab manager





			


			Interference check


			Run at beginning and end of daily run, or 8 hours


			80-120% of true value


			Repeat calibration; notify lab manager





			


			LCS/LSCD – off gas impingers


			5%


			20% RPD; 75-125% recovery


			Flag data; notify lab manager; notify QA officer





			


			Calibration check


			Following calibration; 10% during sample analysis


			Recovery between 80 – 120%


			Repeat calibration.





			


			Calibration blank


			10%


			< 2 times reporting limit


			Repeat; evaluate system; recalibrate; notify lab manager





			


			Calibration curve


			Hourly


			Refer to method


			Recalibrate





			


			LCS/LSCD – off gas impingers


			5%


			20% RPD; 75-125% recovery


			Flag data; notify lab manager; notify QA officer








 a All corrective action will be noted on laboratory reports, and discussed in the QA/QC section of the DT final report.


6.10 Data Reduction, Validation, and Reporting



The overall data reduction, validation, and reporting flow scheme for the combined gas determinations for the DT is presented in Figure 6.10-1. Details of data reduction, validation, and reporting are discussed in the remainder of this section.



6.10.1 Calculations



The following sections detail the calculations that will be performed for data presentation.



Combined Gas Emission Calculations



Concentrations and mass emission rates (MERs) will be calculated for the following off-gas components: 



· DCB


· PCDDs/PCDFs



· Semi-volatile organics



· Volatile organics



· Particulate matter



· Hydrogen chloride/chlorine



· Metals



The MERs, in g/hr, will be calculated as follows:
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where:




Mn  = 
mass of compound collected (µg);




Qsd  = 
dry volumetric flow rate at standard conditions (dscfm);



 
Vd  = 
dry gas volume sampled at standard conditions (dscf); and



60   =  conversion from hours to minutes.
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Figure 6.10-1.  Overall Data Reduction, Validation, and Reporting Flow Scheme



Batch Feed Calculations



The recorded mass and relative concentrations of all feedstock components, including spiking materials, will be determined as previously discussed. The values for each feed added to the test batch test period will be recorded by log sheet documentation and witness by the QA Manager. The mass loading and feed of each contaminant will be determined by spreadsheet calculation based upon the log data confirmation.



Dilution Factor Correction



Applicable combined gas concentration results will be corrected using a “dilution factor”, based upon the ration of the average flow rates measured in both VTD process vent and combined mixed gas flows. The dilution factor will be, applied to the concentration-based (i.e., not mass based) emissions performance metrics (i.e., dioxins/furans, PM, volatile and semi-volatile metals) resulting in corrected metric concentrations emitted solely from the VTD process by the equation below.
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where:



Pv
   =
the VTD process vent concentrations corrected for the dilution factor;



Pc
   =
the combined gas concentrations measured in the sample gas;



Corrections to 7% Oxygen



Any applicable concentration results will be corrected to 7% oxygen (measured using EPA Method 3A) in the VTD process vent gas, only, by the equation below after the performance metrics concentrations are corrected for the dilution factor.
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where:



P
   =
the VTD process vent concentrations corrected to 7% oxygen;



Pv
   =
the VTD process vent concentrations corrected for the dilution factor;



Oxygen   =
the concentration of oxygen in the VTD process vent sample gas by EPA Method 3A. 



 Gas Volumetric Flow Rate



The combined and VTD process vent gases volumetric flow rates will be determined during sampling and calculated as described in EPA Reference Method 2C.



Gas Velocity Calculation



The velocity of the gases based on EPA Reference Method 2C will be calculated as:
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where:



VS
=   velocity of the process gas (ft/sec);



85.48
=   conversion factor



(P
=   root mean square average differential pressure measured by pitot (in. H2O);



Ts
=   average gas temperature in duct (R);



Ps
=   absolute duct pressure (in. Hg);



Mw
=   wet gas molecular weight (lb/lb-mole); and



Cp 
=   standard pitot tube correction factor (normally 0.99)



Gas Volumetric Flow Rate Calculation‑‑Dry Standard Conditions



The volumetric flow rate of the gases at dry standard conditions based on EPA Reference Method 2C will be calculated as:
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where:



Qsd
=   dry volumetric flow rate at standard conditions (dscfm);



Qac
=   actual volumetric flow rate (acfm);



Bw       =   moisture fraction;



528     =   standard temperature (R);



Ts
=   average gas temperature in duct (R);



29.92   =   standard pressure (in. Hg); and



Ps 
=   absolute process gas pressure (in. Hg).



6.10.2
Data Validation



All measurement data will be validated based upon the following:



· Representative process conditions during sampling;



· Acceptable sample collection and testing procedures;



· Consistency with expected and/or other results; and



· Adherence to prescribed QC procedures.



This will be accomplished by making a critical, comparative data review. For example, upon the completion of a Method 5 (particulate matter) sampling run, the data will be calculated, and the percent isokinetics determined. The results of all runs will be compared with each other for internal consistency. The results from the analysis will be reviewed by the laboratory personnel for analytical QA/QC, and then the results (in analytical terms) converted into gas concentrations and into mass emission rates. These results are compared within the testing effort for reproducibility and consistency with engineering principles. 



Any suspect data will be flagged and identified with respect to the nature of the problem with validity. Suspected outliers will be tested using the Dixon Criteria at the 5% significance level.



6.10.3
Reporting



The results of the DT will be evaluated for completeness and representativeness and will include all collected data. A report will be submitted to EPA Region 4 and FDEC within 90 days after completion of the DT. Data and results interpretation will be presented as necessary in the report.



The tentative outline for the DT Report will be:



· Introduction



· Facility Description



· Sampling and Analytical Procedures



· Performance Results.



· Feedstock and spiking materials



· Process Gas



· Calculations



· Quality Assurance/Quality Control discussion



· Appendix



6.11 Assessment of Precision, Accuracy, and Completeness



The QC analyses conducted during the DT program are designed to provide a quantitative assessment of the measurement system data. The two aspects of data quality which are of primary concern are precision and accuracy. Accuracy reflects the degree to which the measured value represents the actual or "true" value for a given parameter and includes elements of both bias and precision. Precision is a measure of the variability associated with the measurement system. The completeness of the data will be evaluated based upon the number of valid sample results compared with the number planned.



6.11.1
Precision



Precision is defined by EPA as “a measure of mutual agreement among individual measurements of the same property, usually under prescribed similar conditions.” For this project, precision estimates will be based on conditions that encompass as many components of variability as are feasible, which includes variability in the sample matrix itself, as well as imprecision in sample collection, preparation, and analysis. Precision data will be reported for matrix spike duplicates, analytical duplicate samples, and surrogate spikes. 



Selected surrogates will be spiked into samples analyzed by GC/MS. Precision for these analyses will be expressed as the percent coefficient of variation (CV) for surrogate spike recoveries. Percent CV (also known as relative standard deviation) is calculated as follows:
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Where estimated from duplicate (two) results, precision will be expressed in terms of relative percent difference (RPD) between results for analytical duplicates or matrix spike duplicates. RPD is calculated as follows:
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These terms are independent of the error (bias) of the analyses and reflect only the degree to which the measurements agree with one another, not the degree to which they agree with the "true" value for the parameter measured. 



6.11.2
Accuracy



Accuracy, according to EPA's definition is "the degree of agreement of a measurement (or an average of measurements of the same thing), X, with an accepted reference or true value, T." Accuracy includes components of both bias (systematic error) and imprecision (random error). Bias may be estimated from the average of a set of individual accuracy measurements.



For this project, accuracy objectives are expressed in terms of individual measurements. Individual measurements will be compared with the indicators presented in Section 6.3 of this QAPP. In the final analysis, the average accuracy (i.e., bias), calculated as percent recovery, will be reported and used to assess the impact on project objectives. Percent recovery is calculated as follows:
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In the case of matrix spiked samples, measured value in the above equation represents the difference between the spiked sample measurement result and the unspiked sample results. The reference value represents the amount of spike added to the sample.



Consistent with reporting conventions for continuous monitor performance specifications, accuracy will be expressed in terms of percent error, which is directly related to the percent recovery calculation. Percent error is calculated as follows:
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If follows that percent recovery and percent error are related by:



% Error = % Recovery – 100.



6.11.3
Completeness



Completeness is a measure of the extent to which the database resulting from a measurement effort fulfills objectives for the amount of data required. For this program, completeness will be defined primarily in terms of the number of valid sample results collected compared with the number planned.



6.12 Audit Procedures, Corrective Action, and Quality Assurance Reporting



This section describes planned audit activities, general corrective action procedures to be taken in response to identified problems, and quality assurance reporting.



6.12.1
Audit Procedures



No audits are currently planned for this test effort. If provided by regulators, any audit samples will be analyzed.



6.12.2
Corrective Action



During the course of the test program, it will be the responsibility of the field team leader and the sampling team members to see that all measurement procedures are followed as specified and that measurement data meet the prescribed acceptance criteria. In the event a problem arises, prompt action will be taken to correct the problem as shown in Figure 6.12-1. The Montrose field team leaders will initiate corrective action as needed. Corrective action may also be initiated by the Montrose QA Coordinator or team members.



The laboratory supervisors will initiate corrective action if analytical performance (as determined by sample matrix-independent QC checks) does not meet method specifications. Since these QC checks generally occur before analysis of any samples, little or no effect would be expected on project data quality. If there was an impact expected on actual project data, the project director and QA/QC coordinator would be contacted, and the problem resolved. If matrix-specific QC checks indicate that the measurement data will not meet the quality assurance objectives, the project director will be notified immediately. The project manager, laboratory analytical coordinator, and project QA/QC coordinator will then meet and resolve the issue.



The impact of measurement bias or matrix effects on the project objectives (and any endeavors to mitigate these problems) will be assessed and reported in the DT Report. 



[image: image23.png]Problem
{dentified

Notify .
Team Leader

Perform initial
Evaluation

Madificalion of Preseribed
Procedures Required for Resolution
of Problem?

Nolify Yeos
Project Director

No - formulate
Solufion

Major " - lmplon:\om
e
Required

Notify Project
Officer
Notify Task
Leaders

Notify Project
- Direclor

Problem
Resolved :
) Yes
Record in
Qaily .Log
Review Problem and
Formulate - Solution

Scope of Work

Project Offi
Modification Required rolect Officer

Approval

. Implement Solution N
Problem
Resolved? ”

Yeos

Issuq in House

Problem Repori Motity Projsct Officer | §
. y ]

Figure 12-1. Corrective Action Flow Scheme : o








Figure 6.12-1.  Corrective Action Flow Scheme



6.12.3
Quality Assurance Reporting



Effective management of a field sampling and analytical effort requires timely assessment and review of field activities. This will require effective interaction and feedback between the field team leader, the TRC Project Manager, and the QA/QC Coordinator.



The project final report will include a separate QA/QC section that will address QA/QC aspects of the project. The QA/QC section will address the results of all QA/QC activities specified in the QAPP and in the sampling and analytical methods, and will compare those results with the data quality indicators (DQIs) stated in Section 6.3 of this QAPP. The effect of any DQIs (or other QA/QC activities) not achieved will be discussed in detail. The effect of these on the data and conclusions will also be discussed in detail. Any incidents or requirements for corrective action will be documented and discussed.
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Figure 6.5-3 Modified Method 5 Sampling Train



















Figure 6.5-5.  Volatile Organics Sampling Train (VOST)














Figure 6.5-6.  EPA Methods 5/26A Sampling Train (PM/HCl/Cl2)














Figure 6.5-7  Metals (EPA Method 29) Sampling Train









Field Number:	_______________________________




Sample Type:	_______________________________




Client:  		_______________________________




Location:  	_______________________________




Preservative:	_______________________________




Sampler:	_______________________________




Date:		_______________________________




Comments:	_______________________________









Figure 6.6-2.  Example Laboratory Sample Transfer Form









Figure 6.7-1.  Temperature Readout Calibration Form














Figure.  6.7-2.  Calibration Data Sheet









Figure 6.7-3.  DGM Post-Test Calibration Data Sheet














� USEPA Office of Resource Conservation and Recovery publication EPA530-R-19-005 dated October 2019: Guidance for Applicants Requesting to Treat/Dispose of PCB Using Incineration or an Alternative Method.




� Contaminant recovery means that separated (vaporized) contaminants from the waste treatment are captured (condensed) for subsequent treatment.




� Samples of the purchased organic and metal mixtures will be analyzed by the PFF laboratory solely to support the certificate of analysis (COA) provided by the supplier.  Samples will also be taken and sent to a 3rd party laboratory at the request of EPA.
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1.0 STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF SEMIVOLATILE
ORGANIC COMPOUNDS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY
2.0 METHOD CODES
2.1 EPA Method 625.1
2.2 EPA SW-846 Methods 8270C, 8270D, 8270E
2.3 EPA SW-846 Methods 8000D
3.0 METHOD OBJECTIVE AND PURPOSE
This standard operating procedure (SOP) covers the determination of semivolatile organic
compounds in a wide variety of solid waste matrices, soil, and water according to USEPA
methods 8270C, 8270D, 8270E and 625.1. Other analytical protocols such as Department of
Defense (DOD) and Department of Energy (DOE) Consolidated Quality Systems Manual
(QSM) for Environmental laboratories are also covered. Please refer to Appendix 8 for a
summary of these requirements.
4.0 METHOD APPLICABILITY AND METHOD SUMMARY

4.1 Applicable matrices include, but are not limited to, groundwater, wastewater, surface
water, leachate, soil, oil, and other miscellaneous matrices.

4.2 Methods 8270C, 8270D, 8270E and 625.1 may be used to quantitate many neutral,
acidic, and basic organic compounds that are soluble in methylene chloride. The
compounds are separated using a gas chromatograph (GC) and detected using a mass

selective detector (MSD). Such compounds include polynuclear aromatic hydrocarbons

(PAH), chlorinated hydrocarbons, phthalate esters, pesticides, nitrosamines, haloethers,
aldehydes, ketones, pyridines, and phenols. Appendix 1 lists the analytes typically
analyzed using these methods. Please note that the list may change as new compounds
are added or existing compounds are removed. Appendix 1 includes internal standards
and surrogates.

43 The samples are prepared for analysis by gas chromatography/mass spectrometry

(GC/MS) using the appropriate sample preparation method. The semivolatile compounds
are introduced into a GC equipped with a narrow-bore fused silica capillary column. The
GC column is temperature programmed to separate the analytes, which are then detected

by the MSD. Identification of target analytes is accomplished by comparing their mass
spectra with the electron impact spectra of standards. Quantitation is accomplished by
comparing the response of the quantitation ion relative to an internal standard using an
appropriate calibration curve.

4.4  Appendix 5 outlines the procedure for dioxin screen analysis.
4.5  Appendix 6 outlines the procedure for SIM (Selective lon Monitoring) analysis. Please

note that SIM analysis is performed for some PAH analytes and the list may change as
new compounds are added or existing compounds are removed.

4.6  Methods associated with this SOP may include USEPA SW-846 methods 8270C,
8270D, 8270E and USEPA method 625.1, as well as others not listed.
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4.7 The practical quantitation limit (PQL) is the lowest level in the calibration curve. The
PQL is the lowest level at which compounds may be accurately quantitated and is
compound dependent. The calibration curve typically ranges from 10 pg/mL to 120
pg/mL. These ranges reflect instrument readings which are in pg/mL (ppm). The
required detection limit (RDL) may be different from the PQL if a prep procedure is
performed on the sample. It should be noted that the calibration range may vary
between calibrations and instruments. Some compounds may have PQLs that are
slightly higher or lower than those listed above. Additionally, newer instrumentation
may make it possible to achieve even lower quantitation limits in the future.

4.8 Method detection limit studies (MDLs) are performed on an annual basis. MDLs are
done for liquid and solid matrices. For more information regarding MDLs, refer to
The Determination of Method Detection Limits, GL-LB-E-001.

5.0 METHOD SCOPE AND PERFORMANCE CHARACTERISTICS

Various performance characteristics associated with this method should be given special
consideration. Benzidine and 3,3'-dichlorobenzidine can be subject to oxidative losses during
solvent concentration. In addition, these two compounds often break down quickly when
prepared in a mixture with other compounds. Hence, they may need to be prepared separately.
Some of the pesticides are particularly prone to decomposition in the injection port if the
temperature is too high or the liner becomes dirty. Various substituted phenols, in particular 4-
nitrophenol, 2,4-dinitrophenol, and 4,6-dinitro-2-methylphenol are susceptible to breakdown
and erratic chromatography. 2-nitroaniline, 3-nitroaniline, and 4-chloroaniline should be
watched closely for poor responses and decomposition. Care should be taken when installing a
new guard column to look for degradation and subsequent loss of pentachlorophenol. The guard
column may need to be rinsed or cut prior to installation to prevent this from happening.

Please see Appendix 7 for additional information on poor responders.

6.0 DEFINITIONS

6.1 Definitions specific to this SOP include:

6.2  Continuing Calibration Verification (CCV) Standard: An aliquot of reagent water or
other blank matrix to which known quantities of the method analytes are added in the
laboratory. The CCV is analyzed exactly like a sample periodically throughout the
run sequence. Its purpose is to determine whether the analytical sequence is in
control during sample analysis. It may be prepared from the same source as the
calibration standards and is usually of varied concentration.

6.3 Limit of Detection (LOD): The lowest concentration level that can be determined by a
single analysis and with a defined level of confidence to be statistically different from
a blank. The LOD verification is typically spiked at two times the MDL.

6.4  Limit of Quantitation (LOQ): The lowest concentration level of the initial calibration
curve used to quantitate an analyte. The LOQ verification is typically spiked at the
PQL.

6.5 Lower Limit of Quantitation (LLOQ): The lowest concentration at which a target
analyte can be reliably measured and reported. The LLOQ is > the lowest point in the
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7.0

8.0

calibration curve and represents a concentration at which both quantitative and
qualitative requirements can be consistently demonstrated. The LLOQ is verified at
least annually, but typically quarterly, as the LOQ verification. The verifications
performed by extracting and analyzing an LCS spiked at 0.5 to 2 times the LOQ. The
LLOQ verification is carried through the same preparation and analytical procedures
as environmental samples and QC. It is recommended to analyze the LLOQ on every
instrument where data are reported and this is the laboratory’s normal protocol.
Recovery of target analytes in the LLOQ are compared to in-house-statistically-
derived limits. Concentrations in samples reported below the LLOQ and above the
MDL are qualified as estimated.

6.6 Practical Quantitation Limit (PQL): The lowest level in the calibration curve. With
the prep factor applied, the PQL is referred to as the effective PQL. The PQL is
equivalent to the LOQ and the LLOQ.

6.7  Lab-wide used definitions can be found in GL-QS-B-001 the Quality Assurance Plan.
INTERFERENCES TO THE METHOD

7.1 Contaminants found in extraction glassware, solvents, and other sample processing
hardware may jeopardize the integrity of this method.

7.2 Glassware must be scrupulously cleaned as soon as possible after extraction.

7.3 Contamination may also occur in the GC/MS system. High boiling materials tend to
build up in the injection port and the front end of the column. The analyst should
maintain a thorough working knowledge of keeping the injection port free of
contamination, including changing out the septum, injection port liner, O-ring, ferrule,
and gold seal. To eliminate build-up of high boiling material in the front end of the
column, a guard column can be connected between the injection port and the analytical
column and cut periodically. Guard columns typically have no phase and are typically 5
to 10 meters long.

7.4  Contamination by carryover can occur whenever high-level and low-level samples are
sequentially analyzed. To reduce carryover, the sample syringe must be rinsed between
samples with solvent. If carryover is suspected, potentially impacted samples should be
re-analyzed after any needed maintenance or cleaning has been done.

SAFETY PRECAUTIONS AND HAZARD WARNINGS

WARNING
METHYLENE CHLORIDE IS A SUSPECTED CARCINOGEN AND A KNOWN SKIN IRRITANT.
CONTACT WITH OXIDIZERS MAY GENERATE EXPLOSIVE MIXTURES.

PYRIDINE IS A FLAMMABLE COMPOUND AND IS TOXIC UPON INHALATION. PREVENT
INHALATION BY USING PYRIDINE UNDER A HOOD.

PREVENT SKIN AND EYE CONTACT BY USING SPECIFIED PERSONAL PROTECTIVE
EQUIPMENT WHEN MAKING STOCK REAGENTS.

WORK UNDER A HOOD TO PREVENT INHALATION WHEN MAKING STOCK REAGENTS.
8.1 Eye protection should be worn when handling samples, reagents, or standards.
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8.2

8.3

8.4

8.5

8.6
8.7
8.8

8.9

8.10

Treat all chemicals and samples as potential health hazards and reduce exposure to these
chemicals to the lowest level possible. GEL maintains a current awareness file of
OSHA regulations regarding the safe handling of the chemicals in the laboratory as well
as a reference file of Material Safety Data Sheets (MSDS). These documents and
individual sample MSDS provided by clients are maintained in the laboratory.

Personal Protective Equipment (PPE)

8.3.1 Gloves should be worn when handling chemicals, solvents, and samples.

8.3.2  Analysts should prepare samples and standards under the hood.

Prior to handling radioactive samples, analysts must have had radiation safety training

and must understand their full responsibilities in radioactive sample handling. Some

general guidelines follow:

8.4.1 Proper PPE should be worn at all times when handling radioactive samples.
Gloves, safety glasses, and a lab coat should be worn when handling
radioactive samples. In addition, a disposable lab apron may be worn over the
lab coat.

8.4.2  Protect counter tops with counter paper, or work from radioactive sample
handling trays.

8.4.3 Post signs indicating radioactive samples are in the area.

8.4.4 Swipes of the counter tops should be taken upon completion of work.
Deliver those swipes to the designated swipe count box.

8.4.5 Segregate radioactive wastes. Radioactive waste containers are obtained
from Waste Management.

All samples, chemicals, extracts, and extraction residues must be transferred,
delivered, and disposed of safely according to all related SOPs.

Radioactive and non-radioactive wastes are segregated in the waste satellite area.
Never leave gas cylinders unchained or untied.

In the event of an accident or medical emergency, call for help immediately. When
time and safety permit, an accident report form should be completed.

Fire escape routes are posted in the lab, and all personnel should be familiar with
them. In addition, fire safety equipment such as fire extinguishers is located in the
lab. Training is available on the proper operation of this equipment.

Refer to SOP GL-LB-N-001 the Safety, Health and Chemical Hygiene Plan for
additional general safety and health information pertaining to the laboratory.

9.0 CAUTION WARNINGS
The analyst must use care when operating and assembling instrumentation. Use caution when
handling samples and reagents. Check to see that the gas chromatograph equipment is properly
assembled and hooked up to the proper gas cylinder and power, by referencing appropriate
reference manual.

‘ Laboratorigsic
2040 Savage Road Charleston, SC 29407
P.O. Box 30712 Charleston, SC 29417
Main: 843.556.8171 Fax: 843.766.1178
ww.gel.com










Analysis of Semivolatile Analysis by Gas Chromatograph/Mass Spectrometery

SOP Effective 2/93

GL-OA-E-009 Rev 46

Revision 46 Effective December 2021 Page 7 of 55

10.0 APPARATUS AND MATERIALS; REAGENTS; EQUIPMENT AND INSTRUMENTS
10.1  Equipment associated with this method includes:

10.1.1
10.1.2
10.1.3
10.1.4
10.1.5
10.1.6
10.1.7
10.1.8
10.1.9
10.1.10
10.1.11
10.1.12
10.1.13
10.1.14
10.1.15
10.1.16

Gas tight syringes
Volumetric flasks

40 mL vials

Refrigerator and freezer
Mininert vials

2 mL autosampler vials
250 pL clear glass vial inserts
Teflon crimp tops
Crimper

Columns

Glass injection port liners
O-rings

Ferrules

Column cleaving tool
Septa

Guard column connectors

10.2  Reagents, chemicals, and standards

10.2.1

10.2.2

10.2.3

10.2.4

Source Standards: Source Standards are purchased directly from vendors
and may be diluted to make stock, intermediate, or working standards.
Source standards expire per the vendor expiration date or after one year
from the date opened, whichever is shorter. Please reference GL-LB-E-007
for further information regarding standards and their preparation.

Internal Standard Solutions: The recommended internal standards are: 1,4-
dichlorobenzene-d4, naphthalene-d8, acenaphthene-d10, phenanthrene-d10,
chrysene-d12, and perylene-d12. Internal standard solutions are prepared
from pure standard materials or purchased as certified solutions.

GC/MS Tuning Standard: A methylene chloride solution containing 50
ng/uL of decafluorotriphenylphosphine (DFTPP) should be prepared. The
standard should also contain 50 ng/uL of pentachlorophenol, benzidine and
4,4’-DDT to verify injection port inertness and GC column performance.

Calibration Standards: Calibration standards are prepared at a minimum of
five concentration levels. One of the calibration standards should be at a
concentration near, but above, the method detection limit; the others should
correspond to the expected range of compounds found in samples.
Calibration standards may be purchased pre-mixed as source standards or
may be prepared in the laboratory from certified source standards.
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10.2.5

10.2.6

10.2.7

Calibration standards expire after a maximum of six months or the shortest
vendor expiration date (whichever is sooner) and should be monitored
frequently for signs of degradation.

Surrogate Standards: Surrogate recoveries are used to monitor unusual matrix
effects, sample processing errors, and extraction efficiency. The recommended
base/neutral surrogates are: 2-fluorobiphenyl, nitrobenzene-d5, and terphenyl-
d14. These surrogates are added at a concentration of 50 pg/mL. The
recommended acid surrogates are: 2-fluorophenol, 2,4,6-tribromophenol, and
phenol-d5. These surrogates are added at a concentration of 100 pg/mL.
Surrogates are added to each blank, laboratory control sample (LCS), matrix
spike (MS), matrix spike duplicate (MSD) and sample during the extraction.
Surrogate concentrations may vary, depending on the prep method. For
example, method 3580 (waste dilution) requires surrogates at ten times the
normal concentration. The surrogate typically used for the SIM PAH analysis
is 5-alpha-androstane.

Laboratory Control Sample (LCS) and Matrix Spike (MS) Standards: The LCS
and MS standards contain a representative list of target compounds. Depending
on client and contract requirements, some or all of the spiking compounds may
be monitored for recovery. In addition, some analytical protocols such as QSM,
require that every target analyte be spiked and monitored. For TCLP samples,
the matrix spiking standards are: hexachloroethane, nitrobenzene,
hexachlorobutadiene, 2,4-dinitrotoluene, hexachlorobenzene, pyridine, 2-
methylphenol, 3-methylphenol, 4-methylphenol, 2,4,6-trichlorophenol, 2,4,5-
trichlorophenol, and pentachlorophenol, and 1,4-dichlorobenzene. When
method 625.1. is referenced, the matrix spike should contain all target 625.1
compounds of interest. Both the acid and base compounds are typically added
at 50 pg/mL, however spike concentrations may vary, depending on the prep
method. Waste dilution prep (method 3580) requires elevated spike and
surrogate concentrations to account for the dilution in the prep step.

Calibration Verification Standards (CCV): The CCV is prepared at a
concentration that is near to the midpoint of the calibration curve. A CCV may
be purchased as a source standard or prepared from other source standards.

10.3 Instrumentation

10.3.1

10.3.2

Gas Chromatograph: A gas chromatograph (GC) should be capable of
temperature programming and suitable for split/splitless injections.
Electronic pressure control (EPC) is recommended but not required. In
most cases, an autosampler is used for injections. The laboratory utilizes
Agilent 6890 and 7890 GCs and 5973, 5975 and 5977 MSDs. Agilent
Chemstation/Enviroquant software is used for data processing and
evaluation.

Suggested parameters for the autosampler:
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Sample volume — 0.5 uL to 1 puL
Number of sample washes - 1
Solvent washes - 6

Sample viscosity wait - 0
Number of sample pumps - 6
Injection mode is ‘Fast’.

10.3.3  The mass selective detector (MSD) should be capable of scanning from 35 to
500 AMU every 1 second or less, using a recommended electron energy of 70
volts in the electron impact ionization mode. The MSD must be capable of
producing a mass spectrum that meets the criteria established by the EPA. A
slightly polar fused silica capillary column, such as a J&W DB-5MS column or
its equivalent, is recommended for use with this method.

A suggested temperature program follows:

Temperature 1 50°C

Time 1 min.

Rate 15° C/min.

Temperature 2 120° C

Rate 20°/min

Temperature 3 280° C

Rate 2° C/min

Temperature 4 295°C

Rate 20° C/min

Final Temperature 325°C

Time 4.5 min

Run Time: Approximately 27 minutes or until
Benzo (a,e) pyrene elutes.

Scan Start Time: 2.0 (or prior to 2-ethoxyethanol)

Splitless Valve Time: 1.0

Number of A10 Samples: 2

MS Threshold: 100 counts

Mass Range: 35-500 AMU

NOTE: These instrument conditions and rates are guidelines which may change.

11.0 SAMPLE HANDLING AND PRESERVATION REQUIREMENTS
11.1  Sample extracts have a 40-day holding time from the date of extraction.
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12.0

13.0

11.2

11.3

11.4

Sample extracts are delivered from the prep lab to the semivolatiles lab and are stored in a
freezer at approximately -10° C or less. QSM requires -10° to -20° C. The extracts are
usually grouped according to batches and are accompanied by the batch pull sheet and
other pertinent paperwork.

Custody of samples is monitored using the LIMS sample tracking system. Each analyst
should scan the samples he/she plans to run into his/her custody prior to analysis.

All sample extracts should be treated with caution as potential health hazards. Refer
to Section 8.0 on safety.

SAMPLE PREPARATION TECHNIQUES

12.1

Before extracts can be analyzed on the instrument, they must first be transferred to an
autosampler vial and have internal standards added. A determination must also be
made as to whether the extract should be diluted. The decision to dilute a sample
extract is based on a number of factors: sample screening, historical data about the
sample or sample site, the appearance of the extract (color, viscosity, odor, turbidity,
etc.), or regulatory considerations. The experience of the analyst is invaluable in
making this determination.

NOTE: Sample extracts may contain extraneous material, multiple layers or sediment.
Sediment or other extraneous material cannot be injected into a GC column, and therefore, is
excluded from the aliquot taken from the vial. Multiple layers are treated on a case-by-case
basis. If the extract can be homogenized, then a uniform sample is achieved. Ifthe extract
remains bi-phasic, the PM and client are contacted for further guidance.

12.2

12.3

12.4

12.5

If a sample is to be analyzed without dilution (‘neat’), internal standard solution is
added to the autosampler vial with sample at a ratio of 1:50. For example, if 5 pL of a
2000 pg/mL internal standard solution is added to an autosampler vial using a syringe,
250 pL of the sample extract is then added to the same vial. A cap is then placed on the
vial and secured by crimping. This procedure may vary slightly depending on the
specific analytical protocol being used (i.e. CLP).

If samples are diluted, the dilution is made using methylene chloride or appropriate
solvent. Again, 5 uL of the 2000 pg/mL internal standards solution is added to the
autosampler vial. If the sample were being diluted 1:5, 50 uL of the sample extract
would be added along with 200 uL of methylene chloride.

Once samples are prepped, they are ready to be injected onto the GC/MS. Usually, an
autosampler, such as the Agilent 7683, is used to inject standards and extracts on the
instrument.

Some samples cannot be extracted and concentrated using typical prep procedures.
Oils and solvents that are miscible in methylene chloride are common examples. In
these cases, method 3580 (waste dilution) may be used.

EQUIPMENT AND INSTRUMENT MAINTENANCE

13.1

Preventative maintenance on a GC/MS system involves the following basic areas:
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13.2

13.1.1

13.1.2

13.1.3

13.14

13.1.5

Vacuum pumps for the analyzer need a change of oil about every year or
when system performance indicates it is needed.

The GC injection port is cleaned as needed, usually every day or every other
day. It is recommended that the septum (if there is one) and injection port
liner be replaced at the time of cleaning. A guard column is often used to
prevent high boiling contaminants from reaching the analytical column. A
loop or two of the guard column should be cleaved off when cleaning.
Additionally, the gold plated seal should be cleaned.

Analyzer maintenance is usage dependent. The type and quantity of samples
that have been injected determine the frequency of ion source cleaning and
electron multiplier replacement.

Autosampler maintenance is primarily that of cleanliness. Most autosamplers
need their moving parts to be clean and lightly lubricated. The most frequent
corrective maintenance is that of changing the syringe.

Instrument maintenance logs are kept with each instrument and serve as a
record of all the maintenance that has been done on the instrument.

Non-Routine Maintenance Procedures (Special, Operational or Failure Mode
Maintenance)

13.2.1

13.2.2

Service is provided to the instrument via the analyst, the in-house instrument
service engineer, or a technical support specialist from the manufacturer.
When instrument failure occurs, different parts of the instrument are isolated to
determine the root cause. For example, the injection port may be capped off if
a leak is suspected to prove the leak is/is not coming from that source.
Instrument maintenance logbooks are kept for each instrument detailing the
type of maintenance performed on the instrument and when it was performed.

Analytical columns are replaced when the existing column shows signs of
excessive degradation or the inability to properly resolve chromatographic
peaks. Excessive peak tailing, poor responses, and baseline disturbances may
also indicate that the column needs to be replaced. When the analytical
column is replaced, the instrument is recalibrated.

14.0 PREPARATION OF STANDARD SOLUTIONS AND QUALITY CONTROL SAMPLES
Source standards are purchased as certified mixtures or as neat chemicals.
Documentation of the standard's quality and traceability should be provided from the
vendor. This documentation is scanned and linked to the standard in the LIMS
database. Standards may be purchased from certified vendors.

14.1

14.2

Source standards are assigned a unique code number for the purposes of traceability.
The standard, along with its code, is recorded in LIMS. LIMS can be used to generate
a label that is affixed to the standards container. Source standards are good for one
year after opening or from the vendor’s expiration date, whichever is shorter.
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15.0

14.3

Intermediate, and working standards are likewise assigned a unique code number and
recorded in LIMS. These standards are valid for six months, or from the vendor’s
expiration date, whichever is shorter.

INSTRUMENT CALIBRATION

15.1

15.2

15.3

15.4

Initial Calibration. Prior to running a multi-level calibration, take precautions to ensure
that the instrument is clean and functioning properly. An instrument blank should be
analyzed with each ICAL tune window. A minimum of five calibration levels is run for
each analyte. Typically, the calibration levels range from 10 pg/mL to 120 pg/mL.
However, these levels may vary among compounds. Special care is taken to ensure that
saturation or overloading is not taking place in the higher level standards. If saturation
is noted, take appropriate corrective action, such as manually re-tuning the instrument or
lowering the multiplier voltage.

In some cases the upper level(s) of the calibration may be removed in order to meet
method criteria for single compounds. This practice results in a narrower calibration
range. Individual calibration levels may be analyzed within the same tune window if no
samples have yet been analyzed. Target analytes detected above the highest calibration
level are re-analyzed at a dilution to bring the elevated concentrations within the
instrument’s calibration range. The low standard representing the PQL is not dropped.
Please note that this practice does not represent “cherry picking,” which is
acknowledged as an unacceptable laboratory practice.

Because some of the target analytes may decompose or react when mixed with other
analytes, several calibration mixes are used. These mixes are prepared at differing
concentrations. The various mixes are used to prevent chemical degradation. All of the
mixes are analyzed at the same time. The analytical sequence may lapse over two days.

Each instrument should be hardware-tuned to meet EPA criteria for DFTPP before
any analyses, including the initial calibration, can begin.

15.4.1 Calculate response factors (RF) for each compound relative to one of the
internal standards. The internal standard selected for the calculation of the
RF for a compound is the internal standard that has a retention time closest
to the compound being measured. The RF is calculated as follows:

RF = (AxCis) / (AisCx)
Where:
Ax = Area of the characteristic ion for the compound being
measured.
Ajs = Area of the characteristic ion for the specific internal standard.

Cis = Concentration of the specific internal standard.
Cx = Concentration of the compound being measured.

15.4.2 The average RF must be calculated for each compound. A system performance
check should be made before this calibration curve is used. Four compounds
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15.5

(System Performance Check Compounds, or SPCCs) are checked for a
minimum average response factor. These compounds are N-nitroso-di-n-
propylamine, hexachlorocyclopentadiene, 2,4-dinitrophenol, and 4-nitrophenol.
The minimum acceptable average RF for these compounds is 0.0500. These
compounds typically have RFs of 0.05 to 0.10. These compounds are used to
check for standard degradation, system cleanliness, and active sites in the
system. Methods 8270D and 8270E do not designate SPCCs. Rather, it is
recommended that a minimum RF for the most common target analytes be
demonstrated for each calibration level (refer to Appendix 9 for a list of RFs) as
a means to ensure that these compounds are recovering as expected. These
methods also note that meeting the minimum RF criteria for the lowest
calibration standard is critical to demonstrating appropriate sensitivity. Due to
the large number of analytes that may be analyzed by these method, some
analytes will fail to meet these criteria. In those cases, data may still be
reported if the compounds are not project-critical. Otherwise, the data are
qualified as estimated or the sample is re-analyzed on an instrument that passes
the response factor criteria. Results should not be reported if any compounds of
interest for a project fail the minimum response factor criteria for South
Carolina samples. All compounds should have a minimum RF of at least 0.01
and the failures should be addressed in the case narrative.

The percent relative standard deviation (%RSD) should be less than 15% for each
compound in method 8270C and 35% for method 625.1. However, the %RSD for each
individual Calibration Check Compound (CCC) must be less than 30%, in method
8270C.

%RSD = S_—D x 100
X
Where:
RSD = relative standard deviation
X = mean of 5 or more initial RFs for a compound
SD = standard deviation of average RFs for a compound

The following compounds are CCCs: phenol; 1,4-dichloro-benzene; 2-nitrophenol; 2,4-
dichlorophenol; hexachlorobutadiene; 4-chloro-3-methylphenol; 2,4,6-trichlorophenol;
acenaphthene; diphenylamine; pentachlorophenol; fluoranthene; di-n-octylphthalate;
and benzo(a)pyrene. Methods 8270D and 8270E do not designate CCCs. Rather, all
target analytes should have calculated RSDs of <20%. If more than 10% of the
compounds included in the initial calibration exceed the 20% RSD limit and do not
meet the minimum correlation coefficient (0.99), then the chromatographic system is
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15.6

15.7

considered too reactive for analysis to begin and maintenance and re-calibration may be
required.

If the %RSD of any compound is 15% or less (20% for 8270D and 8270E), then the
relative response factor is assumed to be constant over the calibration range and the
average relative response factor may be used for quantitation. If the %RSD for any
compound is greater than 15% (20% for 8270D and 8270E), a calibration curve of
area ratio (A/A ) versus concentration using the first regression fit should be
constructed. Certain compounds are known poor responders and may prove to be
difficult to calibrate. Please refer to Appendix 7 for a list of these analytes.

If the analyst chooses to use linear regression, he/she must not force the calibration
line through the origin.

15.7.1 Make certain that the instrument response is treated as the dependent variable
(y) and the concentration as the independent variable (x). The regression will
produce the slope and intercept terms for a linear equation in the form:

y=ax+b
Where:
y = instrument response
a = slope of line (also called the “coefficient of x”)
x = concentration of the calibration standard
b = the intercept

15.7.2  The analyst should not force the line through the origin, but have the intercept
calculated from the five or more data points. Otherwise, the problems noted
with the RSD value will occur, i.e., a line through the origin will not meet the
QC specifications. In addition, do not include the origin (0, 0) as a sixth
calibration point.

15.7.3  The regression calculation will generate a coefficient of determination (r?)
that is a measure of the “goodness of fit” of the regression line to the data. A
value of 1.00 indicates a perfect fit. In order to be used for quantitative
purposes, 1 should be not less than 0.99. (The correlation coefficient is r and
must be greater than 0.990.) The calculated intercept value needs to be
evaluated before reporting sample results.

15.7.4 A positive value for the intercept indicates that there is some threshold
instrument response that is the limiting factor in establishing linearity. A
negative intercept value can be transformed into an x-intercept value that
represents a threshold concentration that is the limitation. If the intercept is
positive, then as a general rule, results where the instrument response is less
than three times (3x) the intercept value may be unreliable. This will afford
some protection against false positive results. If the intercept is negative,
results below the concentration of the lowest concentration calibration standard
may be unreliable.
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15.7.5

15.7.6

Some clients require further evaluation when an analyte is calibrated using a
linear regression curve. In these cases, the intercept value is multiplied by the
ISTD concentration. This value is then compared to the MDL (the lower of the
soil and water MDLs is used). If the calculated value is > 3x the MDL, then the
curve is changed to weighted linear; 1 should still be > 0.99.

When calculating the calibration curves using the linear regression model in
8270D and 8270E, a minimum quantitation check of the lowest calibration
standard should be performed. The lowest calibration standard is re-quantitated
as sample and evaluated. The re-calculated concentration of the low
calibration point should be within 30% of the standard’s true concentration for
method 8270D and 50 % for method 8270E. Other recovery criteria may be
applicable depending on the project-specific criteria or QAP. If the minimum
quantitation check criteria are not met the analyst may take corrective action by
re-defining the lower limit of quantitation and/or reporting the “out of control”
target analytes as estimated when the concentration is at or near the lowest
calibration point. The laboratory must be aware that raising the lower limit of
quantitation may not be suitable to meet the project data quality objectives or
permit limits where applicable. Other corrective actions, such as instrument
maintenance and re-calibrating may be used instead of raising the quantitation
limit or qualifying data for all samples analyzed after the calibration curve.

In calculating the sample concentrations, the regression equation is rearranged
to solve for the concentration (x) as shown below:
(y-b)

X = a

Method 8000D outlines two procedures that may be used to determine
calibration function acceptability for linear and non-linear curves. The
calibration data are refitted back to the calibration model. % Error and Relative
Standard Error (RSE) evaluate the difference between the measured amount
and the true amount (or concentration). % Error is determined as follows:

!/

% Error = rzre x 100
Xi

Where:

x't = Measured amount of analyte at calibration level i, in mass or
concentration units

xi = True amount of analyte at calibration level i, in mass or concentration
units.
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15.8

15.9

15.7.7  Percent error between the calculated and expected amounts of an analyte
should be <30% for all standards and < 50% for the lowest calibration level.

15.7.8 Relative Standard Error is calculated as follows:

2
nloxl—x;
RSE =100x,|> | — /(n—p)
Where:
xi= True amount of analyte in calibration level i, in mass or concentration

units.

x'i = Measured amount of analyte in calibration level 1, in mass or
concentration units.

p = Number of terms in the fitting equation
(average = 1, linear 2, quadratic =3, cubic =4)
n = Number of calibration points

15.7.9  The RSE acceptance limit criterion is the same as the RSD Limit for CF or RF
in the determinative method. If the RSD limit is not defined in the
determinative method, the limit should be set at <20% for well performing
compounds and <30% for poor responders. Please see the Appendix for a list
of demonstrated poor responders.

Following calibration, an initial calibration verification (ICV) standard is analyzed.
If available, the ICV should be made using standards from a vendor other than the
one used for the calibration standards. If not available, a second lot from the same
vendor may be used for verification. The criteria for the ICV are the same in 8270C
and 625.1 as for the daily CCV (refer to section below). 8270D and 8270E requires
that the ICV should recover within 30% of the expected concentration. An alternative
recovery limit may be appropriate based on the project-specific data quality
objectives. Quantitative sample analysis should not proceed for those analytes that
fail the second source standard ICV. Any results reported for these compounds
would be considered estimated values.

Calibration Check Standards

15.9.1 The initial calibration curve for each compound of interest must be checked
and verified once every 12 hours of analysis time for all methods. This is
accomplished by analyzing a calibration standard that is at a concentration
near the midpoint concentration for the working range of the GC/MS.

15.9.2 System Performance Check Compounds (SPCCs): A system performance
check for 8270C must be made every 12 hours. Ifthe SPCC criteria are met, a
comparison of response factors is made for all compounds. This is the same
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1593

check that is applied during the initial calibration. If the minimum response
factors are not met, the system must be evaluated and corrective action must be
taken before sample analysis begins. The minimum response factor for
semivolatile SPCCs is 0.05. Some possible problems are standard mixture
degradation, injection port inlet contamination, contamination at the front end
of the analytical column, and active sites in the column or chromatographic
system. Methods 8270D and 8270E do not designate SPCCs. Rather, minimum
response factor (RF) criteria should be met. See Appendix 9 for RF criteria.

Calibration Check Compounds (CCCs): After the system performance check
is met, CCCs are used to check the validity of the initial calibration in method
8270C. Calculate the percent difference using:

, |RF; - RF,
% Difference = — x 100
Where:
RF: = average response factor from initial calibration

RF¢ = response factor from current verification check standard

15.9.3.1 If the percent difference for each CCC is less than 20%, the initial
calibration is assumed to be valid. If the criterion is not met (>20%
difference), for any one CCC, corrective action should be taken.
Problems similar to those listed under SPCCs could affect this
criterion. If no source of the problem can be determined after
corrective action has been taken, a new calibration may need to be
generated. This criterion must be met before quantitative sample
analysis begins. For method 625.1 analyses, the %D for all
requested compounds of interest listed in Table 6 of the method
must be 20% or less.

15.9.3.2 If one or more of the CCCs fail to meet criteria corrective action
should be taken. This may require analyzing another calibration
verification standard, or the instrument may require cleaning or
additional maintenance. If the CCV continues to fail, a new
calibration may have to be analyzed. When CCC criteria are not
met, samples may still be analyzed, providing that all of the target
compounds have a %D value <20%. Target analytes that are not
CCCs should have a %D of < 60 % in the daily check standard. If
these criteria are not met, another CCV should be analyzed. In
some cases, client specific criteria may be used provided they are
tighter than the %D of < 60% criteria. Exceptions may be taken to
this and include cases where the analyte is biased high and there are
no detects in the associated samples. Also, some analytes are
known poor responders and may have to be evaluated on a case by
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15.10

15.11

case basis. These analytes include benzoic acid, 2,4-dinitrophenol,
the substituted anilines, benzidine, 3,3'-dichlorobenzidine, p-
phenylenediamine, hexachlorophene, p-benzoquinone, n-decane, n-
octadecane, atrazine, and others. In these cases, the high %D values
need to be clearly documented and communicated to the client.

15.9.3.3 For 8270D and 8270E evaluation of the CCV, each of the target
analytes in the calibration verification standard should meet the
minimum response factor criteria as noted in Appendix 9. These
criteria are particularly important when the common target analytes
are also project-required compounds. This is the same check that is
applied during the initial calibration.

15.9.3.4 If the minimum response factors are not met, the system should be
evaluated, and corrective action should be taken before sample
analysis begins. Possible problems include standard mixture
degradation, injection port inlet contamination, contamination at the
front end of the analytical column, and active sites in the column or
chromatographic system.

15.9.3.5 Problems similar to those listed under initial calibration could affect
the ability to pass the calibration verification standard analysis. If
the problem cannot be corrected by other measures, a new initial
calibration should be generated. The calibration verification criteria
must be met before sample analysis begins.

15.9.4 The internal standard (ISTD) responses and retention times in each calibration
check verification standard (CCV) should be evaluated against the mid-level
standard from the calibration curve of the corresponding mix. The responses in
the CCV should be within +100% and -50% of the responses in the mid-level
calibration standard. The retention times should be within a half-minute of
those in the mid-level standard.

If continuing calibration fails, the analyst determines why the check failed (i.e.,
instrument or standards) and makes the appropriate corrective action. Samples cannot
be analyzed until the validity of the calibration has been verified.

For method 8270D and 8270E, if the %D (difference or drift) for a target analyte is
less than or equal to 20%, then the initial calibration for that compound is assumed to
be valid. Due to the large number of compounds that may be analyzed by this
method, it is expected that some compounds will fail to meet the criterion. If more
than 20% of the compounds included in the initial calibration do not meet the
criterion, then corrective action must be taken prior to analysis of samples. In cases
where compounds fail (total less than 20% in the calibration) they may still be
reported as nondetects provided that it can be demonstrated that there was adequate
sensitivity to detect the compound at the applicable quantitation limit. Low level
sensitivity may be evaluated by examining the lowest calibration level and the daily
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15.12

15.13

CCV response factors. Depending on client requirements and regulatory agencies,
the data may be reported as estimated or the sample may need to be re-analyzed for
those compounds not meeting the 20 % criteria on a passing instrument. It is not
acceptable to report estimated results for compliance samples.

The GC/MS should meet certain performance requirements, including DFTPP tune,
initial calibration, calibration check standard, internal standard response factors,
retention times, surrogate recoveries, and correct ion spectra, as well as others. These
criteria are outlined in other parts of this SOP. When samples or QC fail to pass, it is
important to verify whether the instrument has successfully passed all of the
performance criteria. In this way, it can be determined if the samples or QC in
question need to be re-extracted or if corrective action needs to be taken with the
instrument.

Resolution of closely eluting structural isomers with similar mass spectra should be
evaluated for the mid-point calibration standard and subsequent continuing
calibration standards. The height of the valley between two isomer peaks must be less
than 50% of the average of the two peak’s heights (i.e. percent valley greater than
50%) for Method 8270C if closely eluting isomers are to be reported. For Method
8270D and 8270E, the percent valley must be greater than 75%.

16.0 ANALYST AND METHOD VALIDATION REQUIREMENTS

16.1

16.2

To establish the ability to generate acceptable accuracy and precision, the analyst
should perform an "analyst validation study", Initial Demonstration of Proficiency, or
QC Startup. Four LCS standards are extracted and analyzed. Calculate the average
recovery and the standard deviation of the recovery for each analyte of interest using
the four results. Table 6 of method 8270C (Appendix 2) may be used for comparison.
If the validation study fails for one or more of the compounds, then the study must be
repeated for those compounds which failed. For method 8270D and 8270E, SPC
derived limits will be used.

For method 625.1, a quality control check sample concentrate is required containing
each parameter of interest at a concentration of 100 ug/mL. Multiple solutions may be
required. Calculate the average recovery in ug/L and the standard deviation of the
recovery in ug/L and the standard deviation of the recovery(s) in ug/L for each
parameter using the four results. For each parameter compare s and x with the
corresponding acceptance criteria precision and accuracy, respectively, found in Table
6. If s and x meet the acceptance criteria, analysis of samples can begin. If an
individual analyte does not meet the acceptance limits, the test must be repeated for that
analyte.

17.0 ANALYSIS PROCEDURES AND INSTRUMENTAL OPERATION

17.1

DFTPP tune.

During each tune period, the GC/MS system is checked to see if acceptable
performance criteria are achieved. For methods 8270C, 8270D and 625.1 the tune
frequency is defined per 12 hours. Method 8270E requires that a tune be analyzed
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with each calibration. A sample of 50 ng of decafluorotriphenylphosphine (DFTPP)
is injected into the GC/MS system. (Refer to Appendix 3.) Compounds benzidine
and pentachlorophenol are included in the DFTPP tune, and the tailing factor is
calculated and checked daily. For method 8270C, DDT breakdown should be <20%
and the tailing factors for pentachlorophenol and benzidine should be <5 and <3
respectively. The tailing factor criteria for 625.1 is <2 benzidine and
pentachlorphenol. For Methods 8270D and 8270E, DDT breakdown should be <20%
and the tailing factors for both pentachlorophenol and benzidine should be < 2.

% breakdown of DDT = sum of degradation peak areas (DDD + DDE) X 100

sum of all peak areas (DDT + DDE + DDD)

Tailing = BC/AB

Peak Height = DE

10% Peak Height = BD

Peak Width at 10% Peak Height = AC
Apex =E

17.1.1  If the tune does not pass, the GC/MS may need to be manually tuned to

achieve the appropriate abundance. The suggested relative abundances are:
Mass 69  100%
Mass 219 35-45%
Mass 502 > 0.8%, but <2%

These suggestions are meant to serve as guidelines only. Analysts should
consult the manufacturer’s guidelines and specifications.

17.2  Data Interpretation
17.2.1  Qualitative Analysis

17.2.1.1 The qualitative identification of compounds using this SOP is based
on retention time and the comparison of the sample mass spectrum
with the mass spectrum of a standard reference of the suspected
compound. The characteristic ions from the reference mass
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17.2.1.2

17.2.1.3

17.2.1.4

spectrum are defined as the three ions of greatest relative intensity
or any ions over 30% relative intensity if less than three such ions
occur in the reference spectrum. At least two ions (m/z) must be
present to qualitatively identify a compound.

The relative retention time (RRT) of the sample component should
be within + 0.06 RRT units of the RRT of the standard component.
Particular attention should be paid to the following compounds for
possible coelution and misidentification: 1,2-, 1,3-, 1,4-dichloro-
benzene, 2,4,5- ,2,4,6- trichlorophenol , benzo(b)fluoranthene, and
benzo(k)fluoranthene, phenanthrene and anthracene, fluoranthene,
benzo(a) anthracene, chrysene, and pyrene, as well as others.

The relative intensities of the characteristic ions should agree
within 30% of the relative intensities of these ions in the reference
spectrum. When analytes of different m/z ratios coelute, the
identification criteria can be met, but each analyte spectrum will
contain extraneous ions contributed by the coeluting compound.

For samples containing components not associated with the
calibration standards, a library search may be performed for the
purpose of tentative identification. NOTE: Non-requested
calibrated analytes detected in a client sample may be reported on
the Form 1 or certificate of analysis as TICs. A library search of a
blank for that day must be performed for contamination check.
Guidelines for tentative identification procedures are found in
Appendix 4.

18.0 CALCULATIONS AND DATA REDUCTION METHODS
18.1 Quantitative Analysis

When a compound has been identified, the quantitation of that compound
will be based on the integrated abundance from the EICP of the primary
characteristic ion. Quantitation will take place using the internal standard
technique. The internal standard used shall be the one nearest the retention
time of that of a given compound.
The concentration of each identified compound ion in the sample is calculated
as follows if using a response factor:

Liquid Matrix:

Concentration

(ng/L) = {[(Ax)(Is)(VOV/[(Ais)( RF }(Vo)(Vi)]}
Where:

18.1.1

18.1.2

Ax

Is

= Area of characteristic ion for compound being measured
= Amount of internal standard injected (ng).
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19.0

18.2

Vt = Volume of total extract, taking into account dilutions (i.e., a 1
to 10 dilution of a 1 mL extract will mean Vt= 10,000 pL.)

Ais = Area of characteristic ion for the internal standard.

RF = Average response factor for compound being measured.
Vo = Volume of water extracted (mL).

Vi = Volume of extract injected (uL).

Sediment/Soil Sludge (on a dry-weight basis) and Waste (normally on a
wet-weight basis):

Concentration

(ng/kg) = {[(Ax)Is)(VY) / [(Ais)(RF)(Vi)(Ws)(D)]}
Where:
Ax, Ix, Vt, Ais, RF, Vi = Same as for water matrix
Ws = Weight of sample extracted or diluted in grams.
D = (100% moisture in sample)/100, or 1 for wet-weight basis.

18.1.3  Where applicable, an estimate of concentration for noncalibrated components
in the sample should be made. The formulas given above should be used with
the following modifications: the areas Ax and Ais should be from the total ion
chromatograms and the RF for the compound should be assumed to be 1. The
concentration obtained should be reported indicating (1) that the value is an
estimate and (2) which internal standard was used to determine concentration.
Use the nearest internal standard free of interferences.

18.1.4  Quantitation of multicomponent compounds (i.e. Aroclors, toxaphene, and
chlordane) is beyond the scope of methods associated with this SOP.

When a target analyte is detected at a concentration above the calibration range, the
sample is diluted to bring the concentration within the calibration range. All efforts
are made to analyze samples undiluted or at the lowest possible dilutions. If a sample
is initially diluted and no target analytes are detected, the lab will try to re-analyze the
sample at a lower dilution or undiluted. In some cases, matrix interference or the
presence of non-target analytes may prevent analysis at low or undiluted
concentrations.

DATA RECORDING

19.1

19.2

Data are evaluated qualitatively and quantitatively as above using analytical software
program such as Chemistation/Environquant.

Data are reviewed initialed, and annotated electronically in LIMS. Reasons for manual
integrations or removal if false positives are documented as well.
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19.3

Additional supporting documentation, LCS, MS/MSD, and surrogate recovery

reports; ISTD recovery report; run logs; calibration summary; calibration history; and
TIC search data are with the data.

20.0
20.1 Blanks:

20.1.1

20.1.2

QUALITY CONTROL REQUIREMENTS

A blank is extracted with each analytical batch or every 20 samples to
demonstrate that interferences from the analytical system, glassware, and
reagents are under control. Blanks are carried through all stages of sample
preparation and analysis.

Typically, a blank, laboratory control sample (LCS), matrix spike (MS), and
matrix spike duplicate (MSD) are extracted and analyzed with each prep
batch. However, this may vary depending on such factors as sample
availability and client requirements. Other client requirements may include a
laboratory control sample duplicate (LCSD).

20.2  Laboratory Control Samples and Matrix Spikes

20.2.1

20.2.2

The lab typically spikes the analytes listed in the TCL list. In other cases,
clients may require that every target analyte be spiked. Usually compounds
are spiked at a concentration of 50 pg/mL. Concentrations may vary
depending on the specific method or client requirements. Method 625.1
requires that all analytes of interest are spiked. Refer to Method 625.1 for a
complete list of these compounds and concentrations. TCLP spiking
compounds are:

1,4-dichlorobenzene
pyridine

o-cresol
hexachloroethane
m,p-cresols
nitrobenzene
hexachlorobutadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2,4-dinitrotoluene
hexachlorobenzene
pentachlorophenol

To determine recovery limits for LCSs, MSs, and MSDs, the following
procedure is used. For each LCS, MS, and MSD, the percent recovery is
calculated. Once a minimum of twenty data points is obtained, the average
percent recovery (P) and the standard deviation (s) are calculated for each
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spiking analyte. For a given matrix, upper and lower control limits are
calculated as follows:

Upper Control Limit (UCL) =P + 3s
Lower Control Limit (LCL) =P - 3s

Control limits, also referred to as SPC or Statistical Process Control limits
are typically generated semi-annually. For method 625.1, the LCS,
MS/MSD recoveries must pass the “P1”, “P2” and “RPD” criteria found in
table 6 of that method.

20.2.3  Ifrecovery is not within these limits, the data may need to be re-checked for
errors, or the LCS, MS, MSD may be re-analyzed or re-extracted. In addition,
the instrumentation may be checked for performance problems or the QC
extracts may be checked to insure that the final volume was accurately
measured and recorded. Ifthe LCS fails to meet acceptance criteria due to
low recovery, the associated samples may have to be re-extracted and re-
analyzed when possible. If one or more recoveries are high in the LCS and
these analytes are not detected in the samples, the event should be
documented and data may be reported. If the MS and MSD both fail due to
matrix interference and/or dilution, data may be reported provided the
associated LCS passes acceptance criteria.

NOTE: Many clients have contract specific criteria that must be considered when
evaluating recovery of the Quality Control samples.

20.2.4 The recovery limits are entered into the laboratory information management
system (LIMS) at the time of certification.

20.2.5 Surrogates are added to all samples and QC at the time of prep. The method
recommended surrogates are:

2-fluorophenol

phenol-d6

nitrobenzene-d5

2-fluorobiphenyl

2,4,6-tribromophenol

p-terphenyl-d14
Acid surrogates are usually spiked at a concentration of 100 pg/mL and base
surrogates at a concentration of 50 pg/mL. The concentration may vary
depending on the matrix and historical information of samples. Other

analytical protocols, such as CLP, may require the use of different or additional
surrogates.

20.2.6  The percent recovery of each surrogate is calculated. In cases where a sample
or QC sample is diluted, the surrogates may be diluted out of the calibration
range, and a calculation need not be performed. Periodically, a minimum of
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20.3

21.0

twenty data points is collected in order to trend and update surrogate recovery
limits. The average percent recovery (P) and the standard deviation of the
percent recovery (s) are calculated for each of the surrogates. For solid and
liquid matrices, the upper and lower control limits are calculated as follows:

Upper control limit (UCL) =P + 3s
Lower control limit (LCL) =P - 3s

20.2.7  The internal standard responses (ISTD) and retention times in the daily
check standard are compared with those in the midpoint standard of the
most recent calibration curve. ISTD responses must agree within + 100%
and — 50% of those found in the midpoint standard. The retention times
must agree within + 0.5 minutes. Subsequent daily runs (check standards,
QC and samples) are compared to the daily CCV and must meet the same
criteria. For QSM samples, compare the ISTD for samples and QC to the
mid-level calibration standard.

Handling Non-Compliant Data

While every attempt is made to satisfy all method and client requirements, instances when
non-compliant data are reported. For example, it may not be possible to re-extract a sample
due to lack of availability or a re-extraction may yield non-compliant results or holding times
may be exceeded. Samples analyzed by methods 8270C, 8270D, 8270E and 625.1, in
particular, are subject to non-compliance due to the extensive list of possible target analytes
and the great variability in their chemistries. These methods, along with other analytical
protocols and programs, such as QSM describe how to handle, qualify and report non-
compliant data. Appendix 8 of this SOP outline some of the more common methodologies
and their requirements for reporting non-compliant data. Analysts should approach these
appendices for guidance, along with the body of this SOP, client-specific contracts, QSM, as
well as the methods (such as SW-846). Analysts are also encouraged to seek guidance from
other analysts, senior chemists, data validators, group leaders and the quality department as
circumstances may dictate.

DATA REVIEW, VALIDATION, AND APPROVAL PROCEDURES

21.1 A review process is used to insure the quality of the data. Raw data are peer reviewed by
a second analyst or a validator. When the analyst is satisfied that the data have been
entered correctly, a data report is generated from LIMS. The LIMS report along with the
raw data and supporting documentation, such as a run log and case narrative, are
submitted for review to the data validator or another experienced analyst. The reviewer
goes through the raw data as if he/she was working it up for the first time and verifies that
they are correct. In addition, he/she must make sure that the data have been correctly
entered into LIMS. LIMS reports may be self-reviewed. If errors are discovered in either
the raw data or the LIMS report, then the two analysts should discuss the differences and
how best to resolve them. Other analysts may be called upon to offer their advice or
opinions as well. In some cases, the peer review process may uncover errors that lead to
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a sample being re-extracted or re-run. All anomalies must be discussed in the case
narrative.

21.2  Once the data review has been completed by the reviewer, the batch is returned to the
analyst for corrections (if applicable) and the status is updated from REVW to DONE
in LIMS.

22.0 DATA TRANSMITTAL
Data may be transmitted automatically to LIMS. This automatic "upload" procedure may be

activated prior to data review or after data review is complete. In either case, the data recorded
in LIMS are checked by the analyst for accuracy and completeness.

23.0 RECORDS MANAGEMENT AND DOCUMENT CONTROL
23.1 Run logs are generated for each instrument each day that the instrument is run. These
run logs serve as records of what is run on the instrument, including samples, QC,
calibrations, tunes, etc. Additional information is provided in the run log, including the
analyst's initials, run date and time, and file name.
23.2 Raw data are stored electronically. Data are archived daily onto a serve.
24.0 LABORATORY WASTE HANDLING AND DISPOSAL
Sample extracts that have been run are temporarily stored in case they have to be reanalyzed.
Once space is no longer available to keep them in the lab, they are moved to Waste Disposal

where they are handled and disposed in accordance with the Laboratory Waste Management
Plan, GL-LB-G-001.
25.0 REFERENCES

25.1 Test Methods for Evaluating Solid Waste: Laboratory Manual Physical/ Chemical
Methods, Volume 1B, SW-846, 3" Edition, Nov. 1986. Method 8270C,
“Semivolatile Organic Compounds by Gas Chromatograph/ Mass Spectroscopy
(GC/MS): Capillary Column Technique,” Rev. 3, Dec. 1996. USEPA, Office of
Solid Waste and Emergency Response, Washington, DC 20460.

25.2  Federal Register, 40 CFR Part 136, December 22, 2000, 81295, contains Attachment
1 to Method 625.1.

25.3  Test Methods for Evaluating Solid Waste: Laboratory Manual Physical/ Chemical
Methods, Volume 1B, SW-846, 3™ Edition, Feb 2007. Method 8270D, “Semivolatile
Organic Compounds by Gas Chromatograph/ Mass Spectroscopy (GC/MS):
Capillary Column Technique,” Rev. 4, Feb. 2007. USEPA, Office of Solid Waste
and Emergency Response, Washington, DC 20460.

25.4  Test Methods for Evaluating Solid Waste: Laboratory Manual Physical/ Chemical
Methods, Volume 1B, SW-846, 3™ Edition, Feb 2007. Method 8270E, “Semivolatile
Organic Compounds by Gas Chromatograph/ Mass Spectroscopy (GC/MS):

Capillary Column Technique,” Rev 6, June 2018. USEPA, Office of Solid Waste and
Emergency Response, Washington, DC 20460.

25.5 Dept. of Defense (DOD), Dept. of Energy (DOE) Consolidated Quality Systems
Manual (QSM) Version 5.4, Oct, 2021.
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26.0

25.6  Test Methods for Evaluating Solid Waste: Laboratory Manual Physical/Chemical
Methods, Volume 1B, SW846 Update V, Revision 4, Method 8000D, July 2014.

HISTORY

Revision 46: Updated Appendix 8 with new Method Comparison table. Updated the

DOD/DOE QSM Reference. Replace AlphaLIMS with LIMS.

Revision 45: Prometon and Sulfolane were added to the compounds in Appendix 1

Revision 44: Updated DoD QSM to version 5.3, July. Added Appendix 11.

Revision 43: Updated for clarification of methods.

Revision 42: Updated to include new updated SW-846 Method 8270E. Corrected

grammatical errors. Updated to DoD QSM Version 5.2, December 2018.

Revision 41: deleted sentence for standard used for 625.1.
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APPENDIX 1: METHOD ANALYTES
Analyte CAS Number Analyte CAS Number
1,1'-Biphenyl 92-52-4 4-Bromophenylphenylether 101-55-3
1,2,4,5-Tetrachlorobenzene 95-94-3 4-Chloro-3-methylphenol 59-50-7
1,2,4-Trichlorobenzene 120-82-1 4-Chloroaniline 106-47-8
1,2-Dichlorobenzene 95-50-1 4-Chlorophenylphenylether 7005-72-3
1,2-Diphenylhydrazine 122-66-7 4-Nitrophenol 100-02-7
1,3,5-Trinitrobenzene 99-35-4 4-Nitroguinoline-1-oxide 56-57-5
1,3-Dichlorobenzene 541-73-1 S-Methylchrysene 3697-24-3
1,4-Dichlorobenzene 106-46-7 5-Nitro-o-toluidine 99.55-8
1,4-Dinitrobenzene 100-25-4 7,12Dimethylbenz{a)anthracene 57-97-6
1,4-Dioxane 123-91-1 Acenaphthene 83-32-9
1,4-Naphthoguinone 130-15-4 Acenaphthylene 208-96-8
1-Hexanol 111-27-3 Acetophenone 98-B6-2
1-Methylnaphthalene 90-12-0 Aniline 62-53-3
1-Naphthylamine 134-32-7 Anthracene 120-12-7
2,2"-Dichlorobenzil 21854-95-5 Aramite 140-57-8
2,3,4,6-Tetrachlorophenol 58-90-2 Atrazine 1912-24-9
2,3-Dichloroaniline 608-27-5 Benzaldehyde 100-52-7
2,4,5-Trichlorophenol 95-95-4 Benzidine 92-87-5
2,4,6-Tribromophenol (surr) 118-79-6 Benzo(ajanthracene 56-55-3
2,4,6-Trichlorophenol 88-06-2 Benzo(a)pyrene 50-32-8
2,4-Dichlorophenol 120-83-2 Benzo(b)fluoranthene 205-99-2
2,4-Dimethylphenol 105-67-9 Benzo(ghi)perylene 191-24-2
2,4-Dinitrophenol 51-28-5 Benzo(klfluoranthene 207-08-9
2,4-Dinitrotoluene 121-14-2 Benzoic acid 65-85-0
2,6-Dichlorophenol 87-65-0 Benzyl alcohol 100-51-6
2,6-Dinitrotoluene 606-20-2 Biphenyl
2-Acetylaminofluorene 53-96-3 Butylbenzylphthalate B5-68-7
2-Butoxyethanol 111-76-2 Caprolactam 105-60-2
2-Chloronaphthalene 91-58-7 Carbazole B86-74-8
2-Chlorophenol 95-57-8 Chlorobenzilate 510-15-6
2-Ethoxyethanol 110-80-5 Chrysene 218-01-8
2-Fluorobiphenyl (surr) 321-60-8 Cresols (total) 1319-77-3
2-Fluorophenol (surr) 367-12-4 Di-n-butylphthalate 84-74-2
2-Methyl-4,6-dinitrophenol 534-52-1 Di-n-octylphthalate 117-84-0
2-Methylnaphthalene 91-57-6 Diallate 2303-16-4
2-Maphthylamine 91-59-8 Dibenzola,e)pyrene 192-65-4
2-Nitrophenol B8-75-5 Dibenzo(a,hlanthracene 53-70-3
2-Picoline 109-06-8 Dibenzola,h)pyrene 189-64-0
3,3"-Dichlorobenzidine 91-94-1 Dibenzofuran 132-64-9
3,3"-Dimethylbenzidine 119-93-7 Diethylphthalate £4-66-2
3-Methylcholanthrene 56-49-5 Dimethoate 60-51-5
4,4'-Methylenebis(2-chloroaniline) 101-14-4 Dimethylphthalate 131-11-3
4-pAminobiphenyl 92-67-1 Dinoseb B88-85-7
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Analyte CAS Number Analyte CAS Number

Diphenylamine 122-39-4 Phorate 298-02-2
Disulfoton 298-04-4 Prometon 1610-18-0
Ethyl Methanesulfonate 62-50-0 Pronamide 23950-58-5
Ethyl methacrylate 97-63-2 Pyrene 129-00-0
Famphur 53.85.7 Pyridine 110-86-1
Fluoranthene 206-44-0 Sulfolane 126-330
Fluorene 86-73-7 Safrole 94-59-7
Hexachlorobenzene 118-74-1 Sulfotepp 3683-24-5
Hexachlorobutadiene 87-68-3 Thionazin 297-97-2
Hexachlorocyclopentadiene F7-47-4 Tributylphosphate 126-73-8
Hexachloroethane 67-72-1 Triethylphosphorothioate 126-68-1
Hexachlorophene 70-304 a,a-Dimeth.ﬁ,flphenethvlamine 122-09-8
Hexachloropropene 1888-71-7 a!pha-TerplnenI 98555
Indeno(1,2, 3cd)pyrene 193395 bfsiz-EhIu:urc:-l-rnethvlethvl]ether 108-60-1
sodrin 155736 bfs[E-EhIDrcEtth]mEtha ne 111-91-1
sophorone 28.59.1 bfsiz{hlumethvl]ether 111-44-4
sosafrole 120581 bis(2-Ethylhexyl)phthalate 117-81-7
Kapone 1243500 m,p-Cresols 65794-96-9

- m-Dinitrobenzene 99-65-0
Methapyrilene 91-80°5 m-Nitroaniline 99-09-2
Methoxychlor 72435 m-Toluidine 108-44-1
Methyl methacrylate 80-62-6 " Decane 174185
Methyl methanesulfonate 66-27-3 n-Octadecanea £93.453
Methyl parathion 298-00-0 a-Cresol 95.48-7
N-Methyl-N-nitrosomethylamine 62-75-9 o-Nitroaniline 88-74-4
N-Mitrosodi-n-butylamine 924-16-3 o-Toluidine 95.53-4
N-Nitrosediethylamine 55-18-5 p-{Dimethylamino)azobenzene 60-11-7
N-Mitrosodipropylamine 621-64-7 p-Benzoquinone 106-51-4
N-Nitrosomethylethylamine 10595-95-6 p-Nitroaniline 100-01-6
N-Mitrosomorpheline 59-89-2 p-Phenylenediamine 106-50-3
N-Mitrosopiperidine 100-754 p-Terphenyl-d14 (surr) 1718510
MN-Mitrosopyrrolidine 930-55-2 p-Toluidine 106-44-1
Maphthalene 91-20-3
Nitrobenzene 98-095-3
Mitrobenzene-d5 (surr) 4165-60-0
Parathion 56-38-2
Pentachlorobenzene 608-93-5
Pentachloroethane 76-01-7
Pentachloronitrobenzenea B2-68-8
Pentachlorophenol B7-86-5
Phenacetin 62-44-2
Phenanthrene 85-01-8
Phenol 108-95-2
Phenol-d5s (surr) 4165-62-2
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APPENDIX 2: QC ACCEPTANCE CRITERIA
Table 6 — QC Acceptance Criteria — Method 625.1
Limj/t for Limit
Range for Q s (%) Range for |Range for |for RPD

Analyte (%) (%)} X P (%) s | (%)

Acenaphthene 70-130 29 60-132 47-145 48
Acenaphthylene 60-130 45 54-126 33-145 74
Aldrin 7-152 39 7-152 D-166 81
Anthracene 58-130 40 43-120 27-133 66
Benzo(a)anthracene 42-133 32 42-133 33-143 53
Benzo(b)fluoranthene 42-140 43 42-140 24-159 71
Benzo(k)fluoranthene 25-146 38 25-146 11-162 63
Benzo(a)pyrene 32-148 43 32-148 17-163 72
Benzo(ghi)perylene 13-195 61 D-195 D-219 97
Benzyl butyl phthalate 43-140 36 D-140 D-152 60
beta-BHC 42-131 37 42-131 24-149 61
delta -BHC D-130 77 D-120 D-120 129
bis(2-Chloroethyl)ether 52-130 65 43-126 12-158 108
bis(2- 52-164 32 49-165 33-184 54
bis(2-Chloroisopropyl) 63-139 46 63-139 36-166 76
bis(2-Ethylhexyl) 43-137 50 29-137 8-158 82
4-Bromophenyl phenyl 70-130 26 65-120 53-127 43
2-Chloronaphthalene 70-130 15 65-120 60-120 24
4-Chlorophenyl phenyl 57-145 36 38-145 25-158 61
Chrysene 44-140 53 44-140 17-168 87
4.4’-DDD D-135 56 D-135 D-145 93
4.4’-DDE 19-130 46 19-120 4-136 77
4.4’-DDT D-171 81 D-171 D-203 135
Dibenz(a,h)anthracene 13-200 75 D-200 D-227 126
Di-n-butyl phthalate 52-130 28 8-120 1-120 47
3.3’-Dichlorobenzidine 18-213 65 8-213 D-262 108
Dieldrin 70-130 38 44-119 29-136 62
Diethyl phthalate 47-130 60 D-120 D-120 100
Dimethyl phthalate 50-130 110 D-120 D-120 183
2.4-Dinitrotoluene 53-130 25 48-127 39-139 42
2.6-Dinitrotoluene 68-137 29 68-137 50-158 48
Di-n-octyl phthalate 21-132 42 19-132 4-146 69
Endosulfan sulfate D-130 42 D-120 D-120 70
Endrin aldehyde D-189 45 D-189 D-209 75
Fluoranthene 47-130 40 43-121 26-137 66
Fluorene 70-130 23 70-120 59-121 38
Heptachlor D-172 44 D-172 D-192 74
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Heptachlor epoxide 70-130 61 71-120 26-155 101
Hexachlorobenzene 38-142 33 8-142 D-152 55
Hexachlorobutadiene 68-130 38 38-120 24-120 62
Hexachloroethane 55-130 32 55-120 40-120 52
Indeno(1,2,3-cd)pyrene 13-151 60 D-151 D-171 99
Isophorone 52-180 56 47-180 21-196 93
Naphthalene 70-130 39 36-120 21-133 65
Nitrobenzene 54-158 37 54-158 35-180 62
N-Nitrosodi-n- 59-170 52 14-198 D-230 87
Range Limit
Range for Q|Limit for s|Range for X | for P, P; |for RPD
Analyte (%) : (%) 3 (%) s (%) 3 (%)
PCB-1260 19-130 77 19-130 D-164 128
Phenanthrene 67-130 24 65-120 54-120 39
Pyrene 70-130 30 70-120 52-120 49
1,2.4-Trichlorobenzene 61-130 30 57-130 44-142 50
4-Chloro-3-methylphenol 68-130 44 41-128 22-147 73
2-Chlorophenol 55-130 37 36-120 23-134 61
2.4-Dichlorophenol 64-130 30 53-122 39-135 50
2.4-Dimethylphenol 58-130 35 42-120 32-120 58
2.4-Dinitrophenol 39-173 79 D-173 D-191 132
2-Methyl-4.,6- 56-130 122 53-130 D-181 203
2-Nitrophenol 61-163 33 45-167 29-182 55
4-Nitrophenol 35-130 79 13-129 D-132 131
Pentachlorophenol 42-152 52 38-152 14-176 86
Phenol 48-130 39 17-120 5-120 64
2.4,6-Trichlorophenol 69-130 35 52-129 37-144 58

1 Acceptance criteria are based upon method performance data in Table 7 and from EPA Method 625.1. Where
necessary, limits for recovery have been broadened to assure applicability to concentrations below those used to
develop Table 7.

2 Test concentration = 100 pg/mL

3 Test concentration = 100 pg/L

Q = Calibration verification (Sections 7.3.1 and 13.4)
S = Standard deviation for four recovery measurements in the DOC test (Section 8.2.4).
X

= Average recovery for four recovery measurements in the DOC test (Section 8.2.4).
P, Ps = MS/MSD recovery (Section 8.3.2, Section 8.4.2).

RPD = MS/MSD relative percent difference (RPD; Section 8.3.3).

= Detected; result must be greater than zero.

W)
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APPENDIX 3: ABUNDANCE CRITERIA

DFTPP KEY IONS AND ION ABUNDANCE CRITERIA (8270C, 625.1)

MASS

51

68

70
127
197
198
199
275
365
441
442
443

ION ABUNDANCE CRITERIA

30 - 60% of mass 198

< 2% of mass 69

< 2% of mass 69

40 - 60% of mass 198

< 1% of mass 198

Base peak, 100% of mass 198
5 -9% of mass 198

10 - 30% of mass 198

> 1% of mass 198

Present but less than mass 443
> 40% of mass 198

17 - 23% of mass 442

DFTPP KEY IONS AND ION ABUNDANCE CRITERIA (8270D)

MASS

51

68

70
127
197
198
199
275
365
441
442
443

ION ABUNDANCE CRITERIA

10 - 80% of Base Peak

< 2% of mass 69

< 2% of mass 69

10 - 80% of Base Peak

< 2% of mass 198

Base peak or > 50% of mass 442
5-9% of mass 198

10 - 60% of Base Peak

> 1% of mass 198

Present but < 24% of mass 442
Base peak or > 50% of mass 198
15 - 24% of mass 442
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APPENDIX 3: ABUNDANCE (continued)

DFTPP KEY IONS AND ION ABUNDANCE CRITERIA (8270E)

MASS ION ABUNDANCE CRITERIA
68 <2% of m/z 69

69 Present

70 <2% of m/z 69

197 <2% of m/z 198

198 Base peak or present
199 5-9% of m/z 198
365 >1% of Base Peak
441 <150% of m/z 443
442 Base peak or present
443 15-24% of m/z 442
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10.

APPENDIX 4: TENTATIVE IDENTIFICATION PROCEDURES

Relative intensities of major ions (> 10%) in the reference spectrum should be present in
sample spectrum. This equates to detects of TICs >4 ppb concentration (10% of 40 ppb internal
standard concentration).

Relative intensities of the major ions should agree within + 30% (i.e., for an ion with an
abundance of 50% of the standard spectra, the corresponding sample ion abundance must be
between 30 and 70 percent.)

Molecular ion present in reference spectrum should be present in sample spectrum.

Ions present in the sample spectrum but not in the reference spectrum should be reviewed for
possible background contamination or presence of coeluting compounds.

If no valid identification can be made, the compound should be reported as "unknown." If an
additional classification can be given to the unknown (unknown hydrocarbon, aromatic,
chlorinated, etc.) it should be listed as such.

Peaks that are detected in the sample and analytical blank should be flagged as such on the
report.

TIC detects with “fit” value < 85 will be identified with J qualifier. Detects with “fit” value >
85 will be identified with NJ qualifier and parameter name.

Peaks that are suspected as aldol-condensation reaction products should be flagged as such on
the report.

The CAS for calibrated compounds not included on the client requested list of parameters will
be the true CASRN, while the CASRN for non-calibrated compounds will be reported with
leading zeros (000) in front of the probable CASRN.

GEL’s policy for reporting calibrated compounds when requested by the client as TICs only is
to follow TIC reporting from National Functional Guidelines and report only > 4 ppb for
SVOA with J or NJ qualification.
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APPENDIX S5: DIOXIN SCREENS

Dioxin Screens may be analyzed as a part of EPA Method 625.1. This appendix outlines the steps
for preparing extracts and conducting the analysis. A dioxin screen is used for qualitative
characterization only and may not be used to generate quantitative results. The presence of 2,3,7,8-
TCDD is indicated as either ‘yes” or “no.”

Liquid or solid samples are extracted and concentrated according to routine prep procedures (refer to
applicable SOPs). The sample extracts and the associated blank extract are evaporated to dryness
under a hood. The extracts are then re-constituted with 100 pL of methylene chloride.
Approximately 50 uL of the extract is then placed in an autosampler vial and injected on the
GC/MS.

Prior to analyzing samples and blanks, an appropriate 2,3,7,8-TCDD standard is analyzed on the
instrument. This standard is used for qualitative purposes and to determine the retention time. No
acceptance criteria apply. The compound merely needs to be detected.

Dioxin screens are analyzed using a Selective lon Monitoring (SIM) method. One window is used
for the duration of the entire run and three ions are monitored: m/z 257, 320, and 322.

After a samples is analyzed, the analyst checks to see if a peak is present at the appropriate retention
time and exhibiting all three ions. If such a peak is detected, a “yes” result is reported.
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APPENDIX 6: SIM PAH ANALYSIS

Selected ion monitoring (SIM) allows for specific ion fragments to be monitored and detected by the mass
spectrometer. Lower detection limits can be achieved with SIM since the instrument is only looking at a small
number of mass fragments during each scan and more scans can take place each second. Since only a few
mass fragments of interest are being monitored, matrix interferences can also be minimized.

SIM is ideally suited for smaller target compound lists when lower detection limits are critical. The analysis
of polynuclear aromatic hydrocarbons (PAHs) is therefore a common application of SIM.

The criteria outlined in this SOP for tuning, initial calibrations, calibration verification standards, and quality
control samples also apply to SIM analyses. Please refer to those sections for acceptance criteria and
guidance. This appendix provides an overview of SIM and SIM PAH in particular.

SIM PAH samples are extracted and prepped for analysis in the same manner as regular 8270C or 8270D,
8270E samples using methods 3510C, 3550C and 3541. Quality control samples include a method blank
(MB), laboratory control sample (LCS), laboratory control sample duplicate (LCSD) if appropriate, matrix
spike (MS), and matrix spike duplicate (MSD). All samples and QC are spiked with a surrogate standard as
well. For SIM PAH, the surrogate is 5-alpha-Androstane (CAS 438-22-2).

The SIM PAH initial calibration is subject to the same acceptance criteria as an 8270C or 8270D, 8270E
calibration (See pertinent sections in this SOP). The typical SIM PAH calibration range is from 0.1 ng/uL to

20 ng/uL (on-column concentration), although this may vary depending on project requirements.

Some clients may request SIM analysis for additional compounds for liquid matrices using prep method
3510C (sometimes referred to as SIM PLUS).

The following compounds may be analyzed using SIM PAH:

Compound Target lons (m/z)
Naphthalene 128, 129
2-Methylnaphthalene 142, 141
1-Methylnaphthalene 142, 141, 115
2-Chloronaphthalene 162, 164
Acenaphthylene 152,151, 153
Acenaphthene 154,153, 152
Fluorene 166, 165
Phenanthrene 178, 179
Anthracene 178, 179
Fluoranthene 202, 203
Pyrene 202, 200
Benzo(a)anthracene 228,226,229
Chrysene 228,229, 226
Benzo(b)fluoranthene 252,253
Benzo(k)fluoranthene 252,253
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Benzo(a)pyrene 252,253

Indeno(1,2,3-cd)pyrene 276, 138

Dibenzo(a,h)anthracene 278,138

Benzo(ghi)perylene 276, 138

N-Methyl-N-nitrosomethylamine 74, 42

Bis(2-Chloroethyl)ether 93, 63

N-Nitrosodipropylamine 70,42

N-Nitrosodiethylamine 102,42, 57

N-Nitrosoprrolidine 101, 41, 68

N-Nitrosidi-n-butylamine 84,57, 41

Benzidine 184, 92

3,3’-Dichlorobenzidine 252,254
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APPENDIX 7: POOR RESPONDERS
The following compounds may require special treatment when being determined by this method. As
documented poor responders, these compounds do not extract or recover well. As a result, low
recoveries are to be expected in LCS, MS, and MSD.
Benzidine may be subject to oxidative losses during the solvent concentration.
p-Phenylenediamine belongs to a class of amine compounds that are very unstable at higher pHs and
will readily oxidize under basic conditions. p-Phenylenediamine has been a historically difficult

compound to extract in water matrices due to the solubility and the solvent extraction efficiency.

N-nitrosodiphenylamine decomposes in the gas chromatographic inlet and cannot be separated from
Diphenylamine.

1,2-Diphenylhydrazine is unstable even at ambient temperature and readily converts to Azobenzene.

Benzoic acid may recover poorly in spiked samples if the pH is not acidic enough (liquid) and is
subject to erratic chromatography.

Pentachlorophenol, 2,4-Dinitrophenol, 4-Nitrophenol, 4,6-Dinitro-2-methylphenol, 4-Chloro-3-
methylphenol, 2-Nitroaniline, 3-Nitroaniline, 4-Nitroaniline and Benzyl alcohol are subject to erratic
chromatography behavior, especially if the GC system is contaminated.

p-Benzoquinone is a poor responder and typically has a very low RF.

Kepone is susceptible to degradation associated with active sites and GC system contamination.

Hexachlorocyclopentadiene is subject to thermal decomposition and chemical reaction in acetone
solution.
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SVOA Method Comparison Table
Last Updated: October 2021

APPENDIX 8: BNA Method Comparison

8270C 8270D 8270E QSM 5.2 625.1
IDOC Analyze four LCS replicates. Analyze four LCS Analyze four LCS replicates. Analyze four LCS replicates. Analyze four LCS replicates.
Evaluate average and standard | replicates. Evaluate Evaluate average and standard Evaluate average and Evaluate average and standard
deviation of replicates with average and standard deviation of replicates with standard deviation of deviation of replicates with
method limits (Table 6 for deviation of replicates method limits (Table 6 for 8270C replicates with method limits method limits (Table 6 for
8270C and 625). Generate QC with method limits (Table and 625). Generate QC Summary (Table 6 for 8270C and 625). 8270C and 625). Generate QC
Summary and training 6 for 8270C and 625). and training certificate. Generate QC Summary and Summary and training
certificate. Generate QC Summary training certificate. certificate.
and training certificate.
MDL Following initial set-up, MDLs Following initial set-up, Following initial set-up, MDLs are Following initial set-up, MDLs | Following initial set-up, MDLs
LOD/LOQ are determined using points MDLs are determined determined using points from each | are determined using points are determined using points
LLOQ from each quarter. using points from each quarter. from each quarter. from each quarter.
Ql: 1/2x, 1x, LOD, LOQ, MDL. quarter. Q1:1/2x, 1x, LOD, LOQ, MDL. Q1:1/2x, 1x, LOD, LOQ, MDL. Q1:1/2x, 1x, LOD, LOQ, MDL.
Q2, Q3, Q4: LOD, LOQ, MDL. Q1: 1/2x, 1x, LOD, LOQ, Q2, Q3, Q4: LOD, LOQ, MDL. Q2, Q3, Q4: LOD, LOQ, MDL. Q2, Q3, Q4: LOD, LOQ, MDL.
Analyzed on every instrument. MDL. Analyzed on every instrument. Analyzed on every Analyzed on every instrument.
LOD = 2x MDL LOQ = Q2,Q3, Q4: LOD, LOQ, LOD = 2x MDL LOQ = LLOQ=PQL instrument. LOD = 2x MDL LOQ = LLOQ=PQL
LLOQ=PQL MDL. LOD = 2x MDL LOQ =
Analyzed on every LLOQ=PQL
instrument.
LOD = 2x MDL LOQ =
LLOQ=PQL
Tune Analyze every 12 hours. Analyze every 12 hours. Analyze with ICAL. Daily tune is Analyze every 12 hours. Use Analyze every 12 hours. Criteria
Criteria in method 8270C. Criteria in method 8270D. | optional. Meet ion ratio criteria for | 8270C or 8270D criteria in method 8270C.
DFTPP in Table 3. depending on how samples
Breakdown < 20% for DDT; PCP | Breakdown < 20% for are logged. Breakdown < 20% for DDT; PCP
tailing factor < 5; Benzidine DDT; PCP tailing factor < Breakdown < 20% for DDT; PCP tailing factor < 2; Benzidine
tailing factor < 3 2; Benzidine tailing factor | tailing factor < 2; Benzidine tailing Breakdown < 20% for DDT. tailing factor < 2
<2 factor< 2 PCP tailing factor < 2;
Benzidine tailing factor < 2.
ICAL Minimum of five levels. Minimum of five levels. Minimum of five levels. Minimum of five levels. Minimum of three levels.
SPCCs: minimum RF is 0.05.
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CCCs: RSD < 30%.

RSD for each target analyte <
15% or linear regression for
each target analyte R"2 > 0.99.

Some documented poor
responders may not meet
criteria. Qualitative analysis
may proceed, but if these
compounds are detected, re-
analysis on a passing ICAL is
required.

%Error: + 50% for low level and
+ 30% for all other levels.

RSE: criteria same as RSD for
the method.

If %Error or RSE fail, consult
validator or GL. If adequate
sensitivity has been
established, ICAL may be
acceptable for qualitative
analysis.

RSD < 20% for all targets
or linear regression R"2 >
0.99.

Due to large number of
diverse analytes, 8270D
allows up to 10% outliers.
If there are > 10% outliers,
then re-calibration is
required. Recommended
minimum RFs (see Table
4) should be met for each
level (With new ISTD
approach, RF failures
should be few if any).

For outliers, non-detects
do not require
qualification, providing
adequate sensitivity has
been demonstrated with
LLOQ level check standard
(see CCV section).

Analytes using a linear
curve require evaluation
of the intercept. The low
level standard is re-
evaluated as a sample.
Recoveries must be within
+ 30% of the true
concentration.

%Error: + 50% for low
level and + 30% for all
other levels.

RSE: criteria same as RSD
for the method.

RSD < 20% for all targets or linear
regression R"2 > 0.99.

Due to large number of diverse
analytes, 8270E allows up to 10%
outliers. If there are > 10% outliers,
then re-calibration is required.
Recommended minimum RFs (see
Table 4) should be met for each
level (With new ISTD approach, RF
failures should be few if any).

For outliers, non-detects do not
require qualification, providing
adequate sensitivity has been
demonstrated with LLOQ level
check standard (see CCV section).

Analytes using a linear curve
require evaluation of the intercept.
ICAL standards are re-evaluated as
samples. Recoveries must be
within £ 50% of the true
concentration for LLOQ and + 30%
for other levels.

Or, RSE < 20%.

There are no CCCs or SPCCs.

RSD < 15% for all targets or
linear regression R"2 > 0.99.

Analytes that do not meet
either option may not be
analyzed per QSAS. If criteria
are not met, analyze
sample(s) and QC on passing
instrument for those
compound(s).

RSD for each target analyte <
35%. No linear curves.
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If %Error or RSE fail,
consult validator or GL. If
adequate sensitivity has
been established, ICAL
may be acceptable for
qualitative analysis.

CCC %D or %Drift < 20%.

SPCC RF > 0.05. All targets RF >
0.01. All targets %D or %Drift
within + 60% (source: DOE-AL
SOW).

Some exceptions may be made
for documented poor
performing compounds (see
SOP) or target compounds with
a positive bias if there are no
detects. Note exceptions in
narrative and DER.

If the CCCs are not included in
the target list, all analytes must

No CCCs or SPCCs.

All targets should recover
within + 20% of the
expected value.

Method 8270D allows for
up to 20% outliers
(compared to target list of
analytes). If more than
20% of analytes do not
meet recovery criteria,
then corrective action is
required prior to analysis
of samples.

Recommended minimum

No CCCs or SPCCs.

All targets should recover within +
20% of the expected value.

Method 8270E allows for up to
20% outliers (compared to target
list of analytes). If more than 20%
of analytes do not meet recovery
criteria, then corrective action is
required prior to analysis of
samples.

Recommended minimum RFs
should be met as outlined in Table
4 of the method.

end of tune window.

All targets within £ 20%.
All targets within £ 50% for
ending CCV(s).

For ending CCV(s), the first
CCV must be injected within
tune window.

If target(s) fail, inject two
additional CCVs within one
hour. If both CCVs pass for
the failing target(s), data may
be reported. If either fails,
corrective action must be
taken (i.e. rerun with passing
CcQv).

ICV Second source. Same Second source. All targets | Second source. All targets should Second source. Second source.
acceptance criteria as CCV. should recover within + recover within + 30%. All targets should recover All targets should recover within
30%. within £ 20%. limits found in Table 6.
Minimum RFs should be met as
Minimum RFs should be outlined in Table 4 of the method. If a compound fails with a
met as outlined in Table 4 | Per 8270E, quantitative analysis positive bias and there are no
of the method. Per should not proceed for those detects, results may be
8270D, quantitative analytes that fail ICV. Qualitative reported (with Q qualifier).
analysis should not analysis may still be allowed. Otherwise, re-analyze failing
proceed for those target compound(s) on a
analytes that fail ICV. passing instrument.
Quialitative analysis may
still be allowed.
ccv Analyze every 12 hours. Analyze every 12 hours. Analyze every 12 hours. Analyze every 12 hours and at | Analyze every 12 hours.

All targets within limits found in
Table 6.
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pass 20% (section 7.4.5.2 of
method).

RFs should be met as
outlined in Table 4 of the
method.

If an outlier target
compound is detected,
the sample must be re-
analyzed on a passing
instrument.

Non-detects may be
reported, provided
adequate sensitivity is
demonstrated via a
passing LLOQ standard.
The peak must be
detected and exhibit a
proper ion profile. If these
criteria are not met, then
the sample(s) must be re-
analyzed.

If an outlier target compound is
detected, the sample should be re-
analyzed on a passing instrument.
Non-detects may be reported,
provided adequate sensitivity is
demonstrated via a passing LLOQ
standard. The peak must be
detected and exhibit a proper ion
profile. If these criteria are not
met, then the sample(s) must be
re-analyzed.

If a compound fails with a
positive bias and there are no
detects, results may be
reported (with Q qualifier).
Otherwise, re-analyze failing
target compound(s) on a
passing instrument.

MB acceptable if not detected
in samples or if detects in
samples are 10x higher than in
MB. Apply B qualifier.

in MB acceptable if not
detected in samples or if
detects in samples are 10x
higher than in MB. Apply B
qualifier.

acceptable if not detected in
samples or if detects in samples
are 10x higher than in MB. Apply B
qualifier.

>1/2 LOQ or >1/10 the
amount measured in any
sample or >1/10 the
regulatory limit, whichever is
greater.

Common contaminants must
not be detected > LOQ.

ISTDs Samples and QC: RT within + Samples and QC: RT Samples and QC: RT within = 30 CCV, Samples, and QC: Samples and QC: RT within + 30
30 seconds from RT in CCV. within £ 30 seconds from seconds from RT in CCV. CCV is RT within + 10 seconds from seconds from RT in CCV.
EICP areas within -50% to RT in CCV. compared to mid-level of ICAL. RT in the midpoint of the ICAL
+100% of the CCV. EICP areas within -50% to EICP areas within -50% to +100% and EICP areas within -50% to
+100% of the CCV. of the CCV. EICP areas within -50% to +100% of the CCV.
ISTD failures must be +100% of the midpoint in the
confirmed by re-analysis. ISTD failures must be ISTD failures must be confirmed by | ICAL on days with calibration. ISTD failures must be confirmed
confirmed by re-analysis. re-analysis. by re-analysis.
ISTD failures must be
confirmed by re-analysis.
MB Detects of target analytes in Detects of target analytes Detects of target analytes in MB No target analytes detected Detects of target analytes in MB

acceptable if not detected in
samples or if detects in samples
are 10x higher than in MB. Apply
B qualifier.
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LCS Evaluate with SPC limits. Re- Evaluate with SPC limits. Evaluate with SPC limits. Re-extract | Evaluate with QSM 5.0 limits Evaluate with SPC limits (DHEC
extract samples if LCS fails (can | Re-extract samples if LCS samples if LCS fails (can fail high if in Appendix C. If analyte is not | requires 625 method limits). Re-
fail high if there are no detects | fails (can fail high if there there are no detects of those listed in the table, use SPC extract samples if LCS fails (can
of those analytes in samples). are no detects of those analytes in samples). limits. If LCS fails, re-extract fail high if there are no detects
Over-range analytes should be analytes in samples). Over-range analytes should be samples (can fail high if there of those analytes in samples).
diluted to bring them within Over-range analytes diluted to bring them within the are no detects of these Over-range analytes should be
the calibration range. When should be diluted to bring | calibration range. When samples analytes). Spike with ALL diluted to bring them within the
samples are out of holding: them within the are out of holding: consult with target analytes. If there are calibration range. When samples
consult with validator or GL for | calibration range. When validator or GL for industrial clients | failures and samples cannot are out of holding: consult with
industrial clients (re-extraction | samples are out of (re-extraction may not be be re-extracted, narrate and validator or GL for industrial
may not be required); for holding: consult with required); for others, re-extract if DER. Identify compounds and | clients (re-extraction may not be
others, re-extract if within 2x validator or GL for within 2x holding. Narrate and DER | validator will apply Q flag. required); for others, re-extract
holding. Narrate and DER any industrial clients (re- any failures. if within 2x holding. Narrate and
failures. extraction may not be DER any failures.

required); for others, re-
extract if within 2x
holding. Narrate and DER
any failures.

MS/MSD Evaluate with SPC limits for Evaluate with SPC limits Evaluate with SPC limits for Evaluate with QSM 5.0 limits Evaluate with SPC limits (DEHEC
recovery and RPD. Confirmed for recovery and RPD. recovery and RPD. Confirmed in Appendix C for recovery requires method 625 limits) for
failures may be attributed to Confirmed failures may be | failures may be attributed to and RPD (same limits used for | recovery and RPD. Confirmed
matrix interference. attributed to matrix matrix interference. LCS). Confirmed failures may failures may be attributed to

interference. be attributed to matrix matrix interference.
interference.

Surrogates | Evaluate with SPC limits. If Evaluate with SPC limits. If | Evaluate with SPC limits. If Evaluate with QSM 5.0 limits. Evaluate with SPC limits. If
surrogates fail low, re-extract surrogates fail low, re- surrogates fail low, re-extract the If surrogates fail low, re- surrogates fail low, re-extract
the sample for confirmation. If | extract the sample for sample for confirmation. If there is | extract the sample for the sample for confirmation. If
there is obvious matrix confirmation. If there is obvious matrix interference, confirmation. If there is there is obvious matrix
interference, dilution and re- obvious matrix dilution and re-analysis may be obvious matrix interference, interference, dilution and re-
analysis may be appropriate interference, dilution and appropriate and re-extraction may | re-extraction may not be analysis may be appropriate and
and re-extraction may not be re-analysis may be not be required. If surrogates fail required. Failures are Q re-extraction may not be
required. If surrogates fail high | appropriate and re- high with no detects, data may be qualified. required. If surrogates fail high
with no detects, data may be extraction may not be reported. with no detects, data may be
reported. required. If surrogates fail reported.

high with no detects, data
may be reported.
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APPENDIX 9: 8270D MINIMUM RFs

RECOMMENDED MINIMUM RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION VERIFICATION USING THE SUGGESTED IONS

FROM TABLE 1

Semivolatile Compounds

Minimum Response

Factor (RF)
Benzaldehyde 0.010
Phenol 0.800
Bis(2-chiorosthyl)ether 0.700
2-Chlorophenol 0.800
2-Meihylphenol 0.700
2,2'-0Oxybis-(1-chloropropane) 0.010
Acetd[;h enone 0.010
4-Methylphenol 0.600
N-Nitroso-di-n-propylamine 0.500
Hexachloroethane 0.300
Nitrobenzene 0.200
Isopharone 0.400
2-Nitrophenol 0.100
2,4-Dimethylphenol 0.200
Bis(2-chloroethoxy)methane 0.300
2,4-Dichlorophenol 0.200
Naphthalene 0.700
4-Chloroaniline 0.010
Hexachlorobutadiene 0.010
" Caprolactam 0.010
4-Chloro-3-methylphenol 0.200
2-Methylnaphthalene 0.400
Hexachlorocyclopentadiene 0.050
2.4,6-Trichlorophenol 0.200
2.4,5-Trichlorophenol 0.200
~1,1-Biphenyl _ 0.010
2-Chloronaphthalene 0.800

T T oA

TT
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Semivolatile Compounds

Minimum Response

Factor (RF)
- 2=Nitroaniline 0.010
Dimethyl phthalate 0.010
< 12,8-Dinitrotoluene 0.200
‘Acenaphthylene 0.900
'.-.__3-.Nitroaniline N - 0.010
--Acenaphthene 0.800
~2,4-Dinitrophenol - 0.010
“4-Nitrophenol 0.010
: -Dibenzofll.iran 0.800
2,4-Dinitrotoluene 0.200
Diethyl phthalate 0.010
1.2.4,5-Tetrachlorobenzene 0.010
4-Chlorophenyl-phenyl ether 0.400
Flucrene 0.900
4-Nitroaniline 0.010
4,6-Dinitro-2-methylphenol 0.010
4-Bmmdphenyl—phenyl ether 0.100
MN-Nitrosodiphenylamine 0.010
Hexachlorobenzene 0.100
Atrazine 0.010
" Pentachlorophenol 0.050
-Phenanthrene 0.700
. Aﬁfhracene 0.700
Carbazcle 0.010
Di-n-butyl phthalate 0.010
Fluoranthene 0.600
Pyrene 0.600
Butyl benzyl phthalate 0.010
3,3™-Dichlorobenzidine 0.010
Benio{aj-élnthmcene 0.800
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Semivolatile Compounds Minimum Response

Factor (RF)

Chrysene 0.700

Bis-(2-ethylhexyl)phthalate 0.010

Di-n-octyl phthalate 0.010

Benzo(b)fluoranthene 0.700

Benzo(k)fluoranthene 0.700

Benzo(a)pyrene 0.700

Indeno(1,2,3-cd)pyrene 0.500

Dibenz(a,h)anthracene 0.400

Benzo{g,h,i)perylene 0.500

2,3,4 B-Tetrachlorophenol 0.010
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APPENDIX 10: CALIBRATION CONCENTRATIONS

Level 1 | Level 2 | Level 3 | Level 4 | Level 5 | Level 6 | Level 7 | Level 8 | Level 9 | Level
(ng/uL) | (ng/ul) | (ng/ul) | (ng/ul) | (ng/ul) | (ng/uL) | (ng/uL) | (ng/uL) | (ng/ul) 10
(ng/ul)
1,4-Dichlorobenzene-d4 (INTERNAL
STANDARD)
Naphthalene-d8 (INTERNAL STANDARD)
Acenaphthene-d10 (INTERNAL STANDARD)
Phenanthrene-d10 (INTERNAL STANDARD)
Chrysene-d12 (INTERNAL STANDARD)
Perylene-d12 (INTERNAL STANDARD)
2-Fluorophenol (SURROGATE) 10 20 40 50 80 100 120 30 60
Phenol-d5 (SURROGATE) 10 20 40 50 80 100 120 30 60
Nitrobenzene-d5 (SURROGATE) 10 20 40 50 80 100 120 30 60
2-Fluorobiphenyl (SURROGATE) 10 20 40 50 80 100 120 30 60
2,4,6-Tribromophenol (SURROGATE) 10 20 40 50 80 100 120 30 60
p-Terphenyl-d14 (SURROGATE) 10 20 40 50 80 100 120 30 60
N-Nitrosodimethylamine 1** 10 20 40 50 80 100 120 30 60
Pyridine 10 20 40 50 80 100 120 30 60
Aniline 10 20 40 50 80 100 120 30 60
Phenol 10 20 40 50 80 100 120 30 60
bis(2-Chloroethyl)ether 10 20 40 50 80 100 120 30 60
2-Chlorophenol 10 20 40 50 80 100 120 30 60
n-Decane 10 20 40 50 80 100 120 30 60
1,3-Dichlorobenzene 10 20 40 50 80 100 120 30 60
1,4-Dichlorobenzene 10 20 40 50 80 100 120 30 60
Benzyl Alcohol 10 20 40 50 80 100 120 30 60
1,2-Dichlorobenzene 10 20 40 50 80 100 120 30 60
bis(2-Chloro-1-methylethyl)ether 10 20 40 50 80 100 120 30 60
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0-Cresol (2-Methylphenol) 10 20 40 50 80 100 120 30 60
N-Nitrosodipropylamine 10 20 40 50 80 100 120 30 60
m,p-Cresols (3-Methylphenol & 4- 10 20 40 50 80 100 120 30 60
Methylphenol)
Hexachloroethane 10 20 40 50 80 100 120 30 60
Nitrobenzene 10 20 40 50 80 100 120 30 60
Isophorone 10 20 40 50 80 100 120 30 60
2-Nitrophenol 10 20 40 50 80 100 120 30 60
2,4-Dimethylphenol 10 20 40 50 80 100 120 30 60
bis(2-Chloroethoxy)methane 10 20 40 50 80 100 120 30 60
2,4-Dichlorophenol 10 20 40 50 80 100 120 30 60
Benzoic Acid 20 40 50 80 100 120 30 60
1,2,4-Trichlorobenzene 10 20 40 50 80 100 120 30 60
Naphthalene 1 10 20 40 50 80 100 120 30 60
alpha-Terpineol 10 20 40 50 80 100 120 30 60
4-Chloroaniline 10 20 40 50 80 100 120 30 60
Hexachlorobutadiene 10 20 40 50 80 100 120 30 60
4-Chloro-3-methylphenol 10 20 40 50 80 100 120 30 60
2-Methylnaphthalene 1 10 20 40 50 80 100 120 30 60
1-Methylnaphthalene 1 10 20 40 50 80 100 120 30 60
Hexachlorocyclopentadiene 10 20 40 50 80 100 120 30 60
2,3-Dichloroaniline 10 20 40 50 80 100 120 30 60
2,4,6-Trichlorophenol 10 20 40 50 80 100 120 30 60
2,4,5-Trichlorophenol 10 20 40 50 80 100 120 30 60
2-Chloronaphthalene 1 10 20 40 50 80 100 120 30 60
o-Nitroaniline 10 20 40 50 80 100 120 30 60
m-Nitroaniline 10 20 40 50 80 100 120 30 60
Dimethylphthalate 1 10 20 40 50 80 100 120 30 60
2,6-Dinitrotoluene 10 20 40 50 80 100 120 30 60
Acenaphthylene 1 10 20 40 50 80 100 120 30 60
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Acenaphthene 1 10 20 40 50 80 100 120 30 60
2,4-Dinitrophenol 20 40 50 80 100 120 30 60
Dibenzofuran 10 20 40 50 80 100 120 30 60
2,4-Dinitrotoluene 10 20 40 50 80 100 120 30 60
Diethylphthalate 1 10 20 40 50 80 100 120 30 60
4-Nitrophenol 10 20 40 50 80 100 120 30 60
Fluorene 1 10 20 40 50 80 100 120 30 60
4-Chlorophenyl phenyl ether 10 20 40 50 80 100 120 30 60
2-Methyl-4,6-dinitrophenol 10 20 40 50 80 100 120 30 60
p-Nitroaniline 10 20 40 50 80 100 120 30 60
Diphenylamine 10 20 40 50 80 100 120 30 60
1,2-Diphenylhydrazine 10 20 40 50 80 100 120 30 60
4-Bromophenyl phenyether 10 20 40 50 80 100 120 30 60
Hexachlorobenzene 10 20 40 50 80 100 120 30 60
Pentachlorophenol 10 20 40 50 80 100 120 30 60
n-Octadecane 10 20 40 50 80 100 120 30 60
Phenanthrene 1 10 20 40 50 80 100 120 30 60
Anthracene 1 10 20 40 50 80 100 120 30 60
Di-n-butylphthalate 1 10 20 40 50 80 100 120 30 60
Fluoranthene 1 10 20 40 50 80 100 120 30 60
Pyrene 1 10 20 40 50 80 100 120 30 60
Butylbenzylphthalate 1 10 20 40 50 80 100 120 30 60
Benzo(a)anthracene 1 10 20 40 50 80 100 120 30 60
Chrysene 1 10 20 40 50 80 100 120 30 60
bis (2-Ethylhexyl) phthalate 1 10 20 40 50 80 100 120 30 60
Di-n-octylphthalate 1 10 20 40 50 80 100 120 30 60
Benzo(b)fluoranthene 1 10 20 40 50 80 100 120 30 60
Benzo(k)fluoranthene 1 10 20 40 50 80 100 120 30 60
Benzo(a)pyrene 1 10 20 40 50 80 100 120 30 60
Indeno-(1,2,3-cd)pyrene 1 10 20 40 50 80 100 120 30 60
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Dibenzo(a,h)anthracene 1 10 20 40 50 80 100 120 30 60
Benzo(ghi)perylene 1 10 20 40 50 80 100 120 30 60
m-Dinitrobenzene 10 20 40 50 80 100 120 30 60
2,3,4,6-Tetrachlorophenol 10 20 40 50 80 100 120 30 60
Dinoseb 10 20 40 50 80 100 120 30 60
Carbazole 1 10 20 40 50 80 100 120 30 60
p-Benzoquinone 10 20 40 50 80 100 120 30 60
Methoxychlor 10 20 40 50 80 100 120 30 60
p-Toluidine 10 20 40 50 80 100 120 30 60
m-Toluidine 10 20 40 50 80 10 120 30 60
1,4-Dinitrobenzene 10 20 40 50 80 100 120 30 60
2-Ethoxyethanol 10 20 40 50 80 100 120 30 60
Phthalic anhydride 10 20 40 50 80 100 120 30 60
Methylenebis(2-chloroaniline) 10 20 40 50 80 100 120 30 60
Dibenzo(a,e)pyrene 10 20 40 50 80 100 120 30 60
Benzaldehyde 10 20 40 50 80 100 120 30 60
Acetophenone 10 20 40 50 80 100 120 30 60
Caprolactam 10 20 40 50 80 100 120 30 60
1,1'-Biphenyl 10 20 40 50 80 100 120 30 60
Atrazine 10 20 40 50 80 100 120 30 60
Benzidine 10 20 40 50 80 100 120 30 60
3,3'-Dichlorobenzidene 10 20 40 50 80 100 120 30 60
1,4-Dioxane 10 20 40 50 80 100 120 30 60
Methyl methacrylate 10 20 40 50 80 100 120 30 60
Ethyl methacrylate 10 20 40 50 80 100 120 30 60
2-Picoline 10 20 40 50 80 100 120 30 60
N-Nitrosomethylethylamine 10 20 40 50 80 100 120 30 60
Methyl methanesulfonate 10 20 40 50 80 100 120 30 60
N-Nitrosodiethylamine 10 20 40 50 80 100 120 30 60
Ethyl methanesulfonate 10 20 40 50 80 100 120 30 60
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Pentachloroethane 10 20 40 50 80 100 120 30 60
N-Nitrosopyrrolidine 10 20 40 50 80 100 120 30 60
N-Nitrosomorpholine 10 20 40 50 80 100 120 30 60
o-Toluidine 10 20 40 50 80 100 120 30 60
N-Nitrosopiperidine 10 20 40 50 80 100 120 30 60
a,a-Dimethylphenethylamine 10 20 40 50 80 100 120 30 60
2,6-Dichlorophenol 10 20 40 50 80 100 120 30 60
Hexachloropropene 10 20 40 50 80 100 120 30 60
N-Nitrosodi-n-butylamine 10 20 40 50 80 100 120 30 60
Safrole 10 20 40 50 80 100 120 30 60
1,2,4,5-Tetrachlorobenzene 10 20 40 50 80 100 120 30 60
Isosafrole 10 20 40 50 80 100 120 30 60
1,4-Naphthoquinone 10 20 40 50 80 100 120 30 60
Pentachlorobenzene 10 20 40 50 80 100 120 30 60
1-Naphthylamine 10 20 40 50 80 100 120 30 60
2-Naphthylamine 10 20 40 50 80 100 120 30 60
5-Nitro-o-toluidine 10 20 40 50 80 100 120 30 60
1,3,5-Trinitrobenzene 10 20 40 50 80 100 120 30 60
Phenacetin 10 20 40 50 80 100 120 30 60
Diallate 10 20 40 50 80 100 120 30 60
cis-Diallate 1.5 3 6 7.5 12 15 18 4.5 9
trans-Diallate 8.5 17 34 42 68 85 102 25.5 51
4-Aminobiphenyl 10 20 40 50 80 100 120 30 60
Pentachloronitrobenzene 10 20 40 50 80 100 120 30 60
Pronamide 10 20 40 50 80 100 120 30 60
4-Nitroquinoline-1-oxide 10 20 40 50 80 100 120 30 60
Methapyrilene 10 20 40 50 80 100 120 30 60
Isodrin 10 20 40 50 80 100 120 30 60
Aramite 10 20 40 50 80 100 120 30 60
Kepone 10 20 40 50 80 100 120 30 60
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p-(Dimethylamino)azobenzene 10 20 40 50 80 100 120 30 60
Chlorobenzilate 10 20 40 50 80 100 120 30 60
3.,3'-Dimethylbenzidine 10 20 40 50 80 100 120 30 60
2-Acetylaminofluorene 10 20 40 50 80 100 120 30 60
7,12-Dimethylbenz(a)anthracene 10 20 40 50 80 100 120 30 60
3-Methylcholanthrene 10 20 40 50 80 100 120 30 60

Hexachlorophene 500 1000 1250 1500 1750 2000

p-Phenylenediamine 500 1000 1250 1500 1750 2000
bis(Chloromethyl)ether 10 20 40 50 80 100 120 30 60
Tributylphosphate 10 20 40 50 80 100 120 30 60
Triethylphosphorothioate 10 20 40 50 80 100 120 30 60
Thionazin 10 20 40 50 80 100 120 30 60
Sulfotepp 10 20 40 50 80 100 120 30 60
Phorate 10 20 40 50 80 100 120 30 60
Dimethoate 10 20 40 50 80 100 120 30 60
Disulfoton 10 20 40 50 80 100 120 30 60
Methyl parathion 10 20 40 50 80 100 120 30 60
Famphur 10 20 40 50 80 100 120 30 60
Parathion 10 20 40 50 80 100 120 30 60
bis(Chloromethyl)ether 10 20 40 50 80 100 120 30 60
4-Chlorothiophenol 10 20 40 50 80 100 120 30 60
4-Chlorothioanisole 10 20 40 50 80 100 120 30 60
Phthalic acid 10 20 40 50 80 100 120 30 60
Hydroxymethyl phthalimide 10 20 40 50 80 100 120 30 60
Diphenyl sulfide 10 20 40 50 80 100 120 30 60
Diphenyl disulfide 10 20 40 50 80 100 120 30 60
Phenyl sulfone 10 20 40 50 80 100 120 30 60
Octachlorostyrene 10 20 40 50 80 100 120 30 60
Thiophenol 10 20 40 50 80 100 120 30 60
2,2'-Dichlorobenzil 10 20 40 50 80 100 120 30 60
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bis(p-Chlorophenyl)disulfide 10 20 40 50 80 100 120
bis(p-Chlorophenyl)sulfone 10 20 40 50 80 100 120
SIM PLUS PAH
5-alpha-Androstane (SURROGATE) 0.1 0.2 0.5 1 2 5 10 20
N-Methyl-N-nitrosomethylamine 0.2 0.5 1 2 5 10 20
bis(2-Chloroethyl)ether 0.1 0.2 0.5 1 2 5 10 20
N-Nitrosodipropylamine 0.1 0.2 0.5 1 2 5 10 20
Naphthalene 0.1 0.2 0.5 1 2 5 10 20
2-Methylnaphthalene 0.1 0.2 0.5 1 2 5 10 20
1-Methylnaphthalene 0.1 0.2 0.5 1 2 5 10 20
2-Chloronaphthalene 0.1 0.2 0.5 1 2 5 10 20
Acenaphthylene 0.1 0.2 0.5 1 2 5 10 20
Acenaphthene 0.1 0.2 0.5 1 2 5 10 20
Fluorene 0.1 0.2 0.5 1 2 5 10 20
Phenanthrene 0.1 0.2 0.5 1 2 5 10 20
Anthracene 0.1 0.2 0.5 | 2 5 10 20
Fluoranthene 0.1 0.2 0.5 1 2 5 10 20
Pyrene 0.1 0.2 0.5 1 2 5 10 20
Benzo(a)anthracene 0.1 0.2 0.5 1 2 5 10 20
Chrysene 0.1 0.2 0.5 1 2 5 10 20
Benzo(b)fluoranthene 0.1 0.2 0.5 1 2 5 10 20
Benzo(k)fluoranthene 0.1 0.2 0.5 1 2 5 10 20
Benzo(a)pyrene 0.1 0.2 0.5 1 2 5 10 20
Indeno-(1,2,3-cd)pyrene 0.1 0.2 0.5 1 2 5 10 20
Dibenzo(a,h)anthracene 0.1 0.2 0.5 1 2 5 10 20
Benzo(ghi)perylene 0.1 0.2 0.5 1 2 5 10 20
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APPENDIX 11: 1,4-Dioxane Analysis in Water Samples by 8270 SIM

. Due to the high solubility and polarity of 1,4-Dioxane, multiple analytical approaches
may be used for this compound. These include Method 8270 Full Scan Mode, Method
522, and Method 8270 SIM Mode. This appendix addresses the unique method
variations employed when analyzing 1,4-Dioxane using Method 8270 SIM Mode.
. Many of the procedures used for extracting and analyzing samples by Method 522 are
followed for 8270 SIM. As such, SOP GL-OA-E-073 should be consulted for details
concerning this procedure. This appendix primarily addresses key differences when
using Method 8270 instead of Method 522.
. Method 8270 requires that water samples be extracted within seven days of collection
and analyzed within 40 days. 100 mL of sample are extracted using solid phase
extraction (SPE) by Method 3535 following the procedure outlined in section 15.4 of
SOP GL-OA-E-073.
. While Method 522 uses BFB for tuning the mass spec, Method 8270 uses DFTPP. As
such, for this analysis, 10 uL of a 5 ng/uLL DFTPP tuning solution are used to tune the
instrument. Samples must then be analyzed within twelve hours of the DFTPP standard.
The analytical column used with this analysis is a Restek Rtx-624, 30 m x 0.25 mm x
1.4 um film thickness (catalog# 10968) or equivalent. Other columns may be used, such
as a DB-5MS column. However, MDL studies and other method performance
evaluations must be analyzed with the new column prior to submitting sample results.
a. Calibration standards are made to encompass the desired calibration range of 1,4-
dioxane and the surrogate, 1,4-dioxane-d8. A minimum of five calibration levels
are used. The typical calibration range for 1,4- dioxane is from 10 ug/L to 500
ug/L (on-column). Using a standard SPE extraction (100 mL to 2 mL), the final
reporting concentration range is from 0.2 ug/L to 10 ug/L. Some states, such as
North Carolina, have an action level of 0.4 ug/L.

. Per the recommendation in Method 8270E, 1,4-Dioxane-d8 is used as the surrogate
standard to monitor extraction efficiency. The surrogate recovery limits are set at 70-
130% until statistically derived control limits can be generated. The internal standard
employed in this SIM analysis is Tetrahydrofuran-d8 (THF-d8). The peak area of the IS
must be monitored in all injections during each analysis day. The IS response must not
deviate from the response in the most recent CVS by more than 30%. All samples and
quality control samples are fortified with surrogate and internal standard.

a. The specifications and run conditions described in this appendix were used
during method development and may be changed if QC criteria outlined in the
method are met. Note that a large volume injection (LVI) is used in order to
achieve maximum sensitivity.
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APPENDIX 11: 1,4-Dioxane Analysis in Water Samples by 8270 SIM (Continued)

Injection: 10 uL
Inlet: large volume splitless, 120 °C, split delay of 0.5 min Pressure pulse: 30 psi, 0.4 min

MS Conditions: This SOP is written for SIM analysis, although method 522 does allow for
SCAN analysis.

Window I: m/z 46, 78, and 80 are scanned for the ISTD (tetrahydrofuran-d8) at a rate of 19.27
cycles/sec.

Window 2: m/z 58 and 88 are scanned for the target (1,4-dioxane) as well as m/z 62, 64, and 96
for the SURR (1,4-dioxane-d8) at 13.6 cycles/sec.

The SIM windows should be set so that no peak elutes within 5 seconds of the beginning or end
of the window.
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1.0 STANDARD OPERATING PROCEDURE FOR AUTOMATED SOXHLET EXTRACTION
2.0 METHOD CODE

EPA SW-846 Method 3541
3.0 METHOD OBJECTIVE AND PURPOSE

This procedure describes the extraction of organic analytes from soil, sediment, sludges,
and waste solids. In the initial extraction stage, the sample-loaded extraction thimble is
immersed in the boiling solvent. This ensures very rapid intimate contact between the
sample and solvent and rapid extraction of the organic analytes. In the second stage the
thimble is elevated above the solvent, and is rinse-extracted. In the third stage, the
solvent is evaporated. The concentrated extract is then ready for cleanup (Method 3600)
followed by measurement of the organic analytes.

4.0 SUMMARY OF THE TEST METHOD

1 to 30 grams of moist solid samples (e.g., soil/sediment samples) is chemically dried
with anhydrous sodium sulfate. The prepared sample is extracted using 120 mL of
solvent in the automated Soxhlet. The extraction is then concentrated, cleaned, if
applicable and analyzed.

5.0 METHOD VARIATIONS

The Zymark TurboVap® II and Biotage used in place of the Kuderna-Danish apparatus for
the concentration of soil sample extracts.

6.0 INTERFERENCES TO THE METHOD

6.1 Solvents, reagents, glassware, and other sample processing hardware may yield
artifacts and/or interferences to sample analysis. All these materials must be
demonstrated to be free from interferences under the conditions of the analysis by
analyzing method blanks. Specific selection of reagents and purification of
solvents by distillation in all-glass systems may be necessary. Refer to each
method for specific guidance on quality control procedures.

6.2  Interferences co-extracted from the samples will vary considerably from source to
source. If analysis of an extracted sample is prevented due to interferences,
further cleanup of the sample extract may be necessary. Refer to Method 3600 for
guidance on cleanup procedures.

6.3 Phthalate esters contaminate many types of products commonly found in the
laboratory. Plastics, in particular must be avoided because phthalates are
commonly used as plasticizers and are easily extracted from plastic materials.
Serious phthalate contamination may result at any time if consistent quality
control is not practiced.

6.4 Soap residue (e.g., sodium dodecyl sulfate), which results in a basic pH on
glassware surfaces, may cause degradation of certain analytes. Specifically,
Aldrin, Heptachlor, and most organophosphorous pesticides will degrade in this
situation. This problem is especially pronounced with glassware that may be
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6.5

difficult to rinse. These items should be hand-rinsed very carefully to avoid this
problem.

The extraction thimble and the o-rings used to seal the extraction cup are both
sources of interference. Both should be checked by including a method blank and
following the extraction, prior to use, may be necessary to eliminate or reduce
interferences. Viton seals contributed least to the interference problem; however,
even they contributed some interference peaks when the extraction solvent was
analyzed by the electron capture detector. Use of butyl or EPDM rings are not
recommended since they were found to contribute significant background when
the extraction solvent was 1:1 v/v hexane/acetone or 1:1 v/v methylene
chloride/acetone.

7.0 DEFINITIONS

7.1

7.2

7.3

7.4

7.5

7.6

7.7

AlphalLIMS: The Laboratory Information Management System is a computerized
database system that records and reports information essential to the quality
process of sample analysis.

Duplicate (DUP): Two aliquots of the same sample analyzed using identical
procedures. Analysis of duplicates monitors precision associated with laboratory
procedures. Duplicates are done upon customer request.

Extraction Batch: A group of 20 or fewer samples of similar matrix which are
extracted together by the same person/group within the same time period using the
same reagents. Each extraction batch will be uniquely identified and include
appropriate QC.

Fractionation Surrogates: Compounds that are added (spiked) to the sample
extracts immediately prior to the silica gel fractionation. Used to assess the
efficiency of the fractionation process by measuring recovery.

Laboratory Control Sample (LCS): Reagent grade sand is fortified (spiked) with
known quantities of target analytes and subjected to the entire analytical process.
The LCS is used to assess the accuracy (recovery) of the method as well as the
fractionation efficiency.

Laboratory Control Sample Duplicate (LCSD): A second LCS that is prepared
and extracted in the same manner as the LCS (above). The LCSD is used to
assess the accuracy (recovery) and precision of the method as well as the
fractionation efficiency.

Lower Limit of Quantitation (LLOQ): The lowest concentration at which a target
analyte can be reliably measured and reported. The LLOQ is > the lowest point in
the calibration curve and represents a concentration at which both quantitative and
qualitative requirements can be consistently demonstrated. The LLOQ is verified
quarterly, as the LOQ verification. The verification is performed by extracting
and analyzing an LCS spiked at the lowest level of initial calibration curve (see
appropriate analytical SOP for calibration concentration). The LLOQ verification
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8.0

is carried through the same preparation and analytical procedures as
environmental samples and QC. The LLOQ is analyzed on every instrument
where data are reported and this is the laboratory’s normal protocol. Recovery of
target analytes in the LLOQ are compared to in-house-statistically-derived limits.
Concentrations in samples reported below the LLOQ and above the MDL are
qualified as estimated.

7.8 Matrix: The predominant material of which the sample to be analyzed is
composed. For the purpose of this SOP, the sample matrix is soil/sediment.
Matrix is not synonymous with phase (liquid or solid).

7.9 Matrix Spike (MS): Aliquot of a matrix fortified (spiked) with known quantities
of target analytes and subjected to the entire analytical process. The MS is used to
assess the performance of the method for a particular matrix by measuring
accuracy (recovery).

7.10  Matrix Spike Duplicate (MSD): A second matrix spike (MS) that is prepared and
extracted in the same manner as the MS (above). The MSD is used to assess the
performance of the method for a particular matrix by measuring accuracy
(recovery) and precision.

7.11  Method Blank: Reagent grade sand that is subjected to the entire analytical
process. The method blank is used to assess the level of laboratory background
and reagent contamination. At least one method blank per extraction batch will be
analyzed.

7.12  Surrogates: Compound(s) added to every blank, LCS, LCSD, sample, MS, and
MSD that are used to assess analytical efficiency by measuring recovery.
Surrogates are compounds that are not expected to be present in environmental

media.

7.13  Refer to GL-QS-B-001 the Quality Assurance Plan for additional lab-wide used
definitions,

SAFETY, HEALTH, AND ENVIRONMENTAL HAZARDS

WARNING
METHYLENE CHLORIDE IS A POSSIBLE CARCINOGEN.
HEXANE IS FLAMMABLE AND TOXIC.
ACETONE IS HIGHLY FLAMMABLE.

WARNING

PREVENT SKIN AND EYE CONTACT BY USING SPECIFIED PERSONAL
PROTECTIVE EQUIPMENT WHEN MAKING STOCK REAGENTS.

WORK UNDER A HOOD TO PREVENT INHALATION WHEN MAKING STOCK
REAGENTS.

8.1 Wear eye protection with side shields while working in the laboratory.
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8.2  All chemicals and samples should be treated as potential health hazards, and

8.3

8.4

8.5

8.6

8.7

exposure to these chemicals must be reduced to the lowest level possible. GEL
maintains a current awareness file of Occupational Safety and Health
Administration (OSHA) regulations regarding the safe handling of the chemicals.
A reference file of Material Safety Data Sheets (MSDS) and individual client
sample MSDSs are also maintained.

Personal protective equipment

8.3.1  Gloves are required when working with solvents, standards and samples.
Solvents, along with any solute in them, can absorb easily through the
skin.

8.3.2  Work under a hood when using concentrated acids.

8.3.3 To protect clothes and skin from corrosive material, wear a lab coat.

Prior to handling radioactive samples analysts must have had radiation safety
training and understand their full responsibilities in radioactive sample handling.
Some general guidelines to follow:

8.4.1  Wear a dosimeter at all times while working in the lab to monitor
radioactive exposure.

8.4.2  Wear a plastic apron over lab coat when working with radioactive
samples.

8.4.3  Protect counter tops with counter paper or work from radioactive sample
handling trays.

8.4.4  Prohibit admittance to immediate work area.
8.4.5  Post signs indicating radioactive samples are in the area.

8.4.6  Take swipes of the counter tops upon completion of work. Deliver those
swipes to the designated swipe count box.

8.4.7  Segregate radioactive wastes. Radioactive waste containers are obtained
from Waste Management.

All samples, chemicals, extracts, and extraction residues must be transferred,
delivered, and disposed of safely according to all related SOPs.

8.5.1  Segregate solid wastes from liquid wastes in the satellite area containers.

8.5.2  Segregate oil wastes from water-soluble wastes in the satellite area
containers.

In the event of an accident or medical emergency call for help immediately.
When time and safety permit, an accident report form should be completed and
turned submitted to the safety committee.

Fire escape routes are posted in the lab and all personnel should be familiar with
them. In addition, fire safety equipment such as fire extinguishers is located in the
lab. Training is available on the proper operation of this equipment.
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9.0 APPARATUS AND MATERIALS
9.1 Apparatus

9.1.1
9.1.2
9.13
9.14
9.15

Soxtherm Automated Extraction System
Soxtherm Extraction Beakers

Stainless Steel Thimble Rings

Zymark Turbo Vap® II Concentrator
Zymark Tubes

9.2 Materials

9.2.1
9.2.2

9.23
9.2.4
9.25
9.2.6
9.2.7
9.2.8
9.2.9
9.2.10
9.2.11
9.2.12

Auxiliary Racks

Treated boiling chips: Rinse with methylene chloride three times and
place on aluminum foil to dry.

Treated Cellulose Thimble: Heat the thimbles at 135° for 2 to 4 hours.
Glass funnels

Filters, ashless circles, 110 mm

Top-Loading Balance, capable of accurately weighing 0.01 grams

2 mL Autosampler vials with Teflon-lined caps

Syringe, 1 to 10mL

Beakers, various sizes as needed.

Vials, glass, various capacities as needed, with Teflon-lined caps.
Disposable pipettes, 1 to 10 mL

Tongue depressors

10.0 REAGENTS AND STANDARDS
10.1 Reagents

10.1.1
10.1.2
10.1.3
10.1.4

10.1.5

10.1.6

Methylene chloride (CH2Cl), pesticide quality or equivalent
Hexane (C¢H14), pesticide quality or equivalent
Acetone (CH3COCH3;), pesticide quality or equivalent

1:1 Methylene chloride/Acetone: Add 1000 mL methylene chloride to
1000 mL of acetone in 2000 mL flask with tilt.

1:1 Hexane/Acetone: Add 1000 mL of hexane to 1000 mL of acetone in
a 2000 mL flask with tilt.

Treated sodium sulfate, granular, anhydrous, ACS grade: Purify by
heating at 400° C for 4 hours in a shallow tray, or by pre-cleaning the
sodium sulfate with methylene chloride. A method blank must be
analyzed, demonstrating that there is no interference from the sodium
sulfate.
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10.2

10.1.7 Reagent grade sand purity by muffling at 400°C for 4 hours in a shallow
tray.

10.1.8 A method blank must be analyzed demonstrating that there is no
interference from the reagent grade sand.

10.1.9 Nitrogen gas, UHP grade
Standards

10.2.1 LLOQ standard solutions are purchased directly from a certified vendor
or made by diluting the working standards.

11.0 SAMPLE HANDLING AND PRESERVATION

11.1

11.2
11.3
11.4
11.5

Sample containers are glass or Teflon with a Teflon-line screw cap. Plastic
containers are not used to prevent phthalate or hydrocarbon contamination.

Protect sample containers from light. Some analytes are light sensitive.
Samples will be maintained at 0° < 6° C until extraction begins.
Samples must be extracted within fourteen days from collection.

If samples are not in appropriate containers or holding time has expired, notify the
Group Leader or the PM for further instructions.

12.0 SAMPLE PREPARATION

12.1

12.2

12.3

12.4

All Batches (up to 20 samples) will be extracted with a MB, LCS, MS, MSD. If
insufficient sample is provided, the MS/MSD will be substituted with a LCS
DUP.

Rinse all glassware with appropriate solvent. Label glassware with the sample
number.

For sediment/soil samples decant and discard any water layer. Homogenize the
sample before a representative aliquot is taken. Discard sticks, leaves, rocks, etc.
Removal of any extraneous material must be documented in the case narrative and
bench logbook.

Dried sediment/soil and dry waste samples amenable to grinding. Grind or
otherwise subdivide the waste so that it either passes through a 1 mm sieve or can
be extracted through a 1 mm hole. Introduce sufficient sample into the grinding
apparatus to yield at least 20g after grinding.

NOTE: Grinding should only be performed when analyzing for non-volatile organics.

12.5

12.6

12.7

Gummy, fibrous, oily materials not amenable to grinding should be cut, shredded
or otherwise broken up to allow mixing and maximum of the sample surfaces for
extraction.

Add 2 to 3 treated boiling chips and thimble ring to the extraction beaker and
rinse thoroughly with extraction solvent.

Insert a treated thimble by placing in the thimble ring. Label glassware with the
sample number.
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13.0

12.8  Weigh 1 to 30 grams of sample inside of thimble. Record the weight in LIMS.

NOTE: Sample size may be adjusted to meet required detection limits. Sample size may

also be adjusted in cases of known or suspended high levels of analyte.

12.9  For paint chip analysis for PCBs. Weigh 1.0g of sample. Record to the nearest
0.1g.

12.10 For swipe analysis, calculations are determined per swipe. Extract the entire
swipe.

12.11 Add anhydrous sodium sulfate (Na2SO4) granular and mix well to obtain free
flowing sample.

NOTE: The spiking and surrogate solutions should be added after the sodium sulfate

drying agent to prevent significant recovery issues.

12.12 Add 1 mL appropriate surrogate to all samples and 1 mL of spiking solution to
quality control samples. Peer witnessing is practiced during this process.

NOTE: This is for a final volume of 1 mL. (If a different concentration of spiking

solution is used, the final volume changes, or the true value changes, adjust solution

volume accordingly to determine the new amount of spiking solution to use.)

NOTE: Sample must be free flowing, if not add more treated sodium sulfate.

12.13 Add 120 mL of extraction solvent to the extraction beaker. Add the solvent
gently; pouring aggressively may displace the sample from the thimble. Refer to
section 22.0 to choose the applicable solvent.

EXTRACTION PROCEDURE
13.1  Soxtherm Extraction of Solid Samples
13.1.1 Samples are extracted using the Automated Soxhlet Extractor
(Soxtherm).
13.1.2  Turn the Soxtherm unit on and verify that the air and water valves are on.

13.1.3  Check the sight glass on the front of the unit to see if the solvent
collection tank needs to be drained. When solvent level reaches the
bottom of the red mark the collection tank is full. It is good practice to
drain the tank before it reaches the bottom of the red mark.

NOTE: Drain in the appropriate waste bottle.

13.1.4 Install the extraction beakers onto the Soxtherm by depressing the
holding clamp and carefully sliding the beaker onto the bottom of the
Teflon fitting.

13.1.5 Start the automated sequence as follows:
13.1.5.1 Start extraction by pressing “Analysis Start” and then Enter.

13.1.5.2 Select the Soxtherm instruments that will be used for the
extractions (U1 through U4).
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13.1.5.3 Choose the applicable program then press Enter. Display then
asks to confirm program by pressing Enter. Record start time.

NOTE: Refer to Table 1-3 in Section 22.0 for parameters of each
program.

13.1.5.4 Press Enter when time and date are displayed. The door of the
extractor will close and the extraction beaker will be lowered
onto the heating mantle.

NOTE: The soxtherm equipment will give an audio alarm (beeping) if
any part of the apparatus requires attention.

13.1.5.5 The extraction is complete when the control box reads
“PROGRAM COMPLETE” and the extraction beakers rise off
the heating mantle. Record end time.

13.1.5.6 When the extraction beaker has cooled to near room
temperature, remove extraction beakers from the soxtherm.

13.1.5.7 If the extract appears to contain water (noticeable droplets or
layer on top of the solvent), the following procedure must be
used to dry the extract: Otherwise, proceed to section
13.1.5.7.6.

13.1.5.7.1 Add treated sodium sulfate directly to the extract in
the extraction beaker. Enough sodium sulfate must
be added to cover the bottom of the beaker. Swirl
the beaker so that the extract has good contact with
the sodium sulfate.

NOTE: Sodium sulfate must be free flowing, if not add more
treated sodium sulfate.

13.1.5.7.2 Pour the dried extract in a labeled Zymark tube.
Rinse the extraction beaker with 10 to 15 mL of the
extraction solvent and add this rinsate to the
Zymark tube.

13.1.5.7.3 Alternatively, place a piece of fluted filter paper
inside a glass funnel.

13.1.5.7.4 Rinse treated sodium sulfate with the extraction
solvent.

13.1.5.7.5 Pour the extract through the packed funnel and
collect the dried extract in a labeled Zymark tube
The packed funnel must then be rinsed with 10 to
15 mL of the extraction solvent and this rinsate
must be collected in the Zymark tube. Proceed to
section 13.1.5.7.7.
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13.1.5.8

13.1.5.9

13.1.5.10

13.1.5.11

13.1.5.12

13.1.5.7.6  Pour the extract in a labeled Zymark tube. Rinse

the extraction beaker and thimble with 10-15 mL of
the extraction solvent and add this rinsate to the
Zymark tube.

13.1.5.7.7 Remove thimble ring and thimble containing spent

sample to a hood. Allow thimble and spent sample
to air dry. After completely dry, discard the
thimble and spent sample in the spent solid waste
container.

Check that the nitrogen supply to the TurboVap® is turned
on.

Check the reagent water level in the TurboVap®. It must be
at least as high as the inside rack, but not higher than the
holes above rack.

With the cover closed, turn the unit on and select the pressure
mode.

Open the lid of the TurboVap® and place the Zymarks in the
water bath.

Close the cover.

NOTE: During this time extracts need to be checked periodically so that
extracts do not go dry. In some cases extracts may need to go longer.

13.1.5.13

13.1.5.14

13.1.5.15

Press the cell position START/STOP button. The button’s
corresponding cell light will come on.

Check the gas pressure to verify that the conditions have not
changed.

For PCBs, concentrate to 1 to 2 mL in Turbo Vap tube and
proceed to step 13.1.5.16. For Pesticides, concentrate to 5
mL in Turbo Vap tube and proceed to step 13.1.5.16 if
required by client. For BNA and DRO concentrate to 1 mL.

NOTE: Do not allow extract to go below 0.5 mL due to the potential for
lower recoveries.

13.1.5.16

13.1.5.17

Proceed with clean up if necessary. Refer to GL-OA-E-037
for Sulfuric Acid/Permanganate Cleanup of PCB solvent
Extract. Refer to GL-OA-E-036 for Florisil Cleanup of
Organochlorine Pesticide Solvent Extracts.

Transfer to 2 or 4 mL amber vial with Teflon-lined screw cap
using a 1 mL disposable pipet. Record final volume. Label
wit AlphalLIMS-generate label. Mark the meniscus. All
extracts with the exception of those to be analyzed using
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14.0

15.0

16.0

17.0

18.0

BNA 8270C and 8270D should be stored at 0 <6 °C. The
BNA 8270C and 8270D should be stored in a frost-free
freezer at less than -10 °C.

13.1.5.18 Refer to GL-LB-E-003 for Soxtherm glassware cleanup.
EQUIPMENT MAINTENANCE
Maintenance to these devices are recorded in LIMS in an electronic logbook .
PREPARATION OF STANDARD SOLUTIONS AND QUALITY CONTROL SAMPLES

15.1  Source standards are purchased as certified mixtures. Documentation of the
standard’s quality and traceability should be provided from the vendor. This
documentation is submitted to the Quality department. Standards may be
purchased from outside vendors, including 02si smart solutions., NSI, Inc.,
AccuStandard, Restek, and Supelco. Other vendors on GEL’s Approved Vendors
list may also be used.

15.2  Source standards are assigned a unique code number for the purpose of
traceability. The standard, along with its code, is recorded in Alphal.LIMS.
AlphalLIMS can be used to generate a label which is affixed to the standards
container, or a handwritten label may be created.

15.3  Stock, intermediate, and working standards are likewise assigned a unique code
number and recorded in AlphalLIMS.

NOTE: For recipes, concentrations, analytes and diluents generally used, refer to the
Create/Edit/View Reference Materials section of AlphalLIMS.

QUALITY CONTROL REQUIREMENTS

Typically, a blank, laboratory control sample (LCS), matrix spike (MS), and matrix spike
duplicate (MSD) are extracted and analyzed with each prep batch. However, this may
vary depending on such factors as sample availability and client requirements. Other
client requirements may include a laboratory control sample duplicate (LCSD). They are
carried through all stages of sample preparation and analysis.

DATA REVIEW, APPROVAL, AND TRANSMITTAL

A review process is used to insure the quality of the data. Extraction logs are peer
reviewed by a second technician or group leader. When the reviewer is satisfied that the
data have been entered correctly, a data report is generated from AlphalLIMS. The report
along with the batch sheets are copied and submitted to the appropriate analytical area for
analysis.

RECORDS MANAGEMENT

18.1 Documentation of Training

Extraction technicians must be properly trained to perform the contents of this
SOP. Personnel will extract four laboratory control samples for each analytical
SOP referenced within this SOP as training commences. The documents are
maintained as quality documents in the employee’s training file.
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18.2  Documentation of Extraction

18.2.1 In AlphalLIMS, complete the Sample Tracker Form. Record initial
weight of sample, final volume of extract, amount of surrogate and
spikes added, and any comments about the extraction process. Also
record all reagent lot numbers and note any deviations from this standard
operating procedure.

18.2.2  Print a hard copy to submit with the extracts.

18.2.3 Have batch peer reviewed using data review sheet. Note all
discrepancies about sample handling and preservation.

18.2.4 All documents are stored in AlphalLIMS.
18.3  Documentation of Standards
Refer to GL-LB-E-007.

19.0 SAFETY AND POLLUTION PREVENTION
Follow all laboratory safety rules for preparation, analysis and handling of the reagents of
interest. Reference method SOPs and the GEL safety plan for guidance.
20.0 LABORATORY WASTE HANDLING AND DISPOSAL
For the proper disposal of sample and reagent wastes from this procedure, refer to the
Laboratory Waste Management Plan, GL-LB-G-001.
21.0 REFERENCES
21.1  “Test Methods for Evaluation of Solid Wastes, Physical/Chemical Methods”, SW-
846, Third Edition, Method 3500B, Revision 2, 1996.
21.2  “Test Methods for Evaluation of Solid Wastes, Physical/Chemical Methods”, SW-
846, Third Edition, Method 3541, Revision 0, 1994.
21.3  Dept. of Defense (DOD), Dept. of Energy (DOE) Consolidated Quality Systems
Manual (QSM) for Environmental Laboratories DOD QSM Version 5.1.1,
February 2018.
22.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
22.1 BNA/DRO parameters
Table 1 Soxtherm Program 01 Parameters
Value or
Parameter Instrument Setting
Extraction Solvent 1:1 Methylene Chloride/Acetone (1:1v)
Initial Solvent Volume 120 mL
Extraction Temperature 150° C
Hot Extraction 10 minutes
Reduction Pulse 3s
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Evaporation A

4 x interval

Rinse Time

30 minutes

Evaporation B

1 x interval

Evaporation C 1.0 minutes
Run Time 1 hr 01 min
22.2  DRO parameters
The DRO extraction uses the BNA program with methylene chloride only as the
extraction solvent.
22.3  PEST parameters

Table 2 Soxtherm Program (02 Parameters

Parameter

Value or
Instrument Setting

Extraction Solvent

Hexane/Acetone (1:1v)

Initial Solvent Volume 120 mL
Extraction Temperature 165° C
Hot Extraction 20 minutes
Reduction Pulse 3s

Evaporation A

3 X interval

Rinse Time

20 minutes

Evaporation B

1 x interval

Evaporation C

0.0 minutes

Run Time

52 min

22.4  PCB parameters

Table 3 Soxtherm Program 03 Parameters

Value or
Parameter Instrument Setting
Extraction Solvent Hexane
Initial Solvent Volume 120 mL
Extraction Temperature 160° C
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Hot Extraction 1 hr

Reduction Pulse 3s

Evaporation A 3 x interval

Rinse Time 1 hr

Evaporation B 1.0 x interval

Evaporation C 0.0 min

Run Time 2 hr 04 min

23.0 HISTORY

Revision 9: Updated section 11.5 to include clarification if there are issues with holding
times or containers. Updated DOD QSM reference to 5.1.1, February, 2018.

Revision 8: Added LLOQ in definitions section. Added reference to new DoD/DoE QSM
version 5.1, January 2017. Removed reference to obsolete SOP.

Revision 7: Updated Reagents Section to reflect current practices
Revision 6: Updated Section 3.0 to include current apparatus.

Revision 5: Methylene chloride added to materials section. Recording of start time and
end time included for automated sequence on extraction procedure.
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6385 - 2-Methylnaphthalene
5500 - Acenaphthene

5505 - Acenaphthylene

5555 - Anthracene

5575 - Benzo(a)anthracene
5580 - Benzo(a)pyrene

5585 - Benzo(b){luoranthene
5605 - Benzo(e)pyrene

5590 - Benzo(g,h,i)perylene
5600 - Benzo(k)fluoranthene
5855 - Chrysene

5895 - Dibenzo(a,h)anthracene
6265 - Fluoranthene

6270 - Fluorene

6315 - Indeno(1,2,3-cd)pyrene
5005 - Naphthalene

6608 - Perylene

6615 - Phenanthrene

6665 - Pyrene

9519 - 1,2,3.,4,6,7,8,9-Octachlorodibenzo-p-
dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9-

Octachiorodibenzofuran (OCDF)
9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p-
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8-
Heptachlorodibenzofuran (1,2,3,4,6,7,8-
hpedf)
9423 - 1,2,3,4,7,8,9-
Heptachlorodibenzofuran (1,2,3,4,7,8,5-
hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p-
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran
(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p-
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p-
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran
(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p-
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran
9549 - 2,3.4,7,8-Pentachlorodibenzofuran
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9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA Method 23

(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran
9438 - Total Hpedd

9444 - Total Hpcdf

9468 - Total Hxcdd

9483 - Total Hxcdf

9555 - Total Pecdd

9552 - Total Pecdf

9609 - Total TCDD

9615 - Total TCDF

Non Potable Water

EPA Method 23
EPA Method 23
EPA Method 23
EPA Method 23
EPA Method 23
EPA Method 23
EPA Method 23
EPA Method 23
EPA Method 23

10246705 NELAP LA
10246705 NELAP LA
10246705 NELAP LA
10246705 NELAP LA
10246705 NELAP LA
10246705 NELAP LA
10246705 NELAP LA
10246705 NELAP LA
10246705 NELAP LA
10246705 NELAP LA

SOP EU-047

6457 - 6:2  Fluorotelomersulfonate
(6:2FTS)

6461 - 8:2  Fluorotelomersulfonate
(2:2FTS)

9437 - Fluorctelomer sulfonate 4:2 (FiS
4:2)

4847 - (N-Methyl-perfluorcoctane

sulfonamido) acetic acid (2-(N-methyl-
perflucrooctane sulfonamido) acetic acid)
9460 - Hexafluoropropyleneoxide dimer
acid (HFPO-DA) (GenX)

4846 - N-Ethylperfluorooctane sufonamido
acetic acid (NEtFOSAA)

6911 - Perfluorobutane sulfonate (PFBS)
6915 - Perfluorobutyric acid (PFBA)

9562 - Perfluorodecane Sulfonate (PFDS)
6905 - Perfluorodecanoic acid (PFDA)

6903 - Perfluorododecanoic acid (PFDOA)
9470 - Perfluoroheptane sulfonic acid
(PFHpS)

6908 - Perfluoroheptanoic acid (PFHPA)
6910 - Perfluorohexane sulfonate (PFHXS)
6913 - Perfluorchexanoic acid (PFHXA)
9464 - Perfluorononanesulfonate (PFNS)
6906 - Perfluorononanoic acid (PFNA)
6917 -  Perfluorooctane  sulfonamide
{(PFOSAm)

6909 - Perfluorooctane sulfonate (PFOS)
6912 - Perfluorooctanoic acid (PFOA)

6914 - Perfluoropentanoic acid (PFPEA)
9467 - Perfluoropentansulfonate (PFPeS)
6902 - Perfluorotetradecanoic  acid
(PFTDA)

9563 - Perfluorotridecanoic acid (PFTtDA)
6904 - Perfluoroundecanoic acid (PFUnDA)
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p-
dioxin {OCDD)

9516 - 1,2,3,4,6,7,8,9-
Octachlorodibenzofuran (OCDF)

Enthalpy Analytical LLC

Effective Date: July 1, 2022

SOP EU-047
SOP EU-047

SOP EU-047
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SOP EU-047
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9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7.8- EPA 1613B 10120602 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,6,7,8-

hpedf)

9423 - 1,2,3,4,7,89- EPA 1613B 10120602 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,7,8,9-

hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP LA
{(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7 8-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP LA
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8.9-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP LA
(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA 1613B 10120602 NELAP LA
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP LA
9549 - 2,3,4,7,8-Pentachlorodibenzofuran EPA 1613B 10120602 NELAP LA
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 1613B 10120602 NELAP LA
(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran EPA 1613B 10120602 NELAP LA
9438 - Total Hpcdd EPA 1613B 10120602 NELAP LA
9444 - Total Hpcdf EPA 1613B 10120602 NELAP LA
9468 - Total Hxcdd EPA 1613B 10120602 NELAP LA
94383 - Total Hxcdf EPA 1613B 10120602 NELAP LA
9555 - Total Pecdd EPA 1613B 10120602 NELAP LA
9552 - Total Pecdf EPA 1613B 10120602 NELAP LA
9609 - Total TCDD EPA 1613B 10120602 NELAP LA
9615 - Total TCDF EPA 1613B 10120602 NELAP LA
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 8290 10187209 NELAP LA
dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9- EPA 8290 10187209 NELAP LA
Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA 8290 10187209 NELAP LA
dioxin {1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA 8290 10187209 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,6,7.8-

hpcdf)

9423 - 1,2,3,4,7,89- EPA 8290 10187209 NELAP LA
Heptachiorodibenzofuran (1,2,3,4,7,8,9-

hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 8290 10187209 NELAP LA
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 8290 10187209 NELAP LA
(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p- EPA §290 10187209 NELAP LA

dioxin(1,2,3,6,7,8-Hxcdd)
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Non Potable Water

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran EPA 8290 10187209 NELAP LA
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p- EPA 8290 10187209 NELAP LA
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA $290 10187209 NELAP LA
(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p- EPA 8290 10187209 NELAP LA
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7.8-Pentachlorodibenzofiran EPA 8290 10187209 NELAP LA
{1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7 8-Hexachlorodibenzofuran  EPA 8290 10187209 NELAP LA
9549 - 2,3.4,7,8-Pentachlorodibenzofuran EPA 8290 10187209 NELAP LA
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 8290 10187209 NELAP LA
(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran EPA 8290 10187209 NELAP LA
9438 - Total Hpcdd EPA 8290 10187209 NELAP LA
9444 - Total Hpcdf EPA 8290 10187209 NELAP LA
9468 - Total Hxcdd EPA 8290 10187209 NELAP LA
9483 - Total Hxcdf EPA 8290 10187209 NELAP LA
9555 - Total Pecdd EPA 8290 10187209 NELAP LA
9552 - Total Pecdf EPA 8290 10187209 NELAP LA
9609 - Total TCDD EPA 8290 10187209 NELAP LA
9615 - Total TCDF EPA 8290 10187209 NELAP LA
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 3290A, Rev.2007 10187403 NELAP LA
dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9- EPA 8290A, Rev.2007 10187403 NELAP LA
Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA 82904, Rev.2007 10187403 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,6,7,8-

hpcdf)

9423 - 1,2,3,4,7,8,9- EPA 8290A, Rev.2007 10187403 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,7,8,9-

hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 82%0A, Rev.2007 10187403 NELAP LA
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
(1,2,3,7,8-Pecdf)

94380 - 2,3,4,6,7,8-Hexachlorodibenzofuran  EPA 8290A, Rev.2007 10187403 NELAP LA
9549 - 2,3.4,7,8-Pentachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 8290A, Rev.2007 10187403 NELAP LA

(2,3,7,8-TCDD)
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9612 - 2,3,7,8-Tetrachloredibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
9438 - Total Hpcdd EPA 8260A, Rev.2007 10187403 NELAP LA
9444 - Total Hpedf EPA 8290A, Rev.2007 10187403 NELAP LA
9468 - Total Hxcdd EPA 8290A, Rev.2007 10187403 NELAP LA
9483 - Total Hxcdf EPA 8290A, Rev.2007 10187403 NELAP LA
9555 - Total Pecdd EPA 8290A, Rev.2007 10187403 NELAP LA
9552 - Total Pecdf EPA 82904, Rev.2007 10187403 NELAP LA
9609 - Total TCDD EPA 82904, Rev.2007 10187403 NELAP LA
9615 - Total TCDF EPA 82904, Rev.2007 10187403 NELAP LA

6385 - 2-Methylnaphthalene SOP EU-052 9331 NELAP LA
5500 - Acenaphthene SOP EU-052 9331 NELAP LA
5505 - Acenaphthylene SOP EU-052 9331 NELAP LA
5555 - Anthracene SOP EU-052 9331 NELAP LA
5575 - Benzo(a)anthracene SOP EU-052 9331 NELAP LA
5580 - Benzo(a)pyrene SOP EU-052 9331 NELAP LA
5585 - Benzo(b)fluoranthene SOP EU-052 93131 NELAP LA
5605 - Benzo(e)pyrene SOP EU-052 9331 NELAP LA
5590 - Benzo(g,h,i)perylene SOP EU-052 9331 NELAP LA
5600 - Benzo(k)fluoranthene SOP EU-052 9331 NELAP LA
5855 - Chrysene SOP EU-052 9331 NELAP LA
5895 - Dibenzo(a,h)anthracene SOP EU-052 9331 NELAP LA
6265 - Fluoranthene SOP EU-052 9331 NELAP LA
6270 - Fluorene SOP EU-052 9331 NELAP LA
6315 - Indeno(1,2,3-cd)pyrene SOP EU-052 9331 NELAP LA
5005 - Naphthalene SOP EU-052 9331 NELAP LA
6608 - Perylene SOP EU-052 9331 NELAP LA
6615 - Phenanthrene SOP EU-052 9331 NELAP LA
6665 - Pyrene SOP EU-052 9331 NELAP LA
6457 - 6:2  Fluorotelomersulfonate SOP EU-047 9359 NELAP LA
{6:2FTS)

6461 - 8:2 Fluorotelomersulfonate SOP EU-047 9359 NELAP LA
(8:2FTS)

9437 - Fluorotelomer sulfonate 4:2 (FtS SOP EU-047 9359 NELAP LA
4:2)

4847 - (N-Methyl-perfluorooctane SOP EU-047 9359 NELAP LA
sulfonamido) acetic acid (2-(N-methyl-

perfluorooctane sulfonamido) acetic acid)

9460 - Hexafluoropropyleneoxide dimer SOP EU-047 9359 NELAP LA
acid (HFPO-DA) (GenX)

4846 - N-Ethylperfluorooctane sufonamido SOP EU-047 9359 NELAP LA
acetic acid (NEtFOSAA)

6911 - Perfluorobutane sulfonate (PFBS) SOP EU-047 9359 NELAP LA
6915 - Perfluorobutyric acid (PFBA) SOP EU-047 9359 NELAP LA
9562 - Perfluorodecane Sulfonate (PFDS) SOP EU-047 9359 NELAP LA
6905 - Perfluorodecanoic acid (PFDA) SOP EU-047 9359 NELAP LA
6903 - Perflucrododecanoic acid (PFDOA)  SOP EU-047 9359 NELAP LA
9470 - Perfluoroheptane sulfonic acid SOP EU-047 9359 NELAP LA
(PFHpS)

6908 - Perfluoroheptanoic acid (PFHPA) SOP EU-047 9359 NELAP LA
6910 - Perfluorohexane sulfonate (PFHXS)— SOP-EU-047 9359 NELAP LA
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Solid Chemical Materials

6913 - Perfluorohexanoic acid (PFHXA) SOP EU-047 9359 NELAP LA
9464 - Perfluorononanesulfonate (PFNS) SOP EU-047 9359 NELAP LA
6906 - Perflucrononanoic acid (PFNA) SOP EU-047 9359 NELAP LA
6917 - Perfluorooctane sulfonamide SOP EU-047 9359 NELAP LA
(PFOSAm)

6909 - Perfluorooctane sulfonate (PFOS) SOP EU-047 9359 NELAP LA
6912 - Perfluorooctanoic acid (PFOA) SOP EU-047 9359 NELAP LA
6914 - Perfluoropentanoic acid (PFPEA) SOP EU-047 9359 NELAP LA
9467 - Perfluoropentansulfonate (PFPeS) SOP EU-047 9359 NELAP LA
6902 - Perfluorotetradecanoic  acid SOP EU-047 9359 NELAP LA
(PFTDA)

9563 - Perfluorotridecanoic acid (PFTrDA)  SOP EU-047 9359 NELAP LA
6904 - Perfluoroundecanoic acid (PFUnDA) SOP EU-047 9359 NELAP LA
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9- EPA 1613B 10120602 NELAP LA
Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin (1,2,3,4,6,7,8-hpedd)

9420 - 1,2,3,4,6,7,8- EPA 1613B 10120602 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,6,7,8-

hpcdf)

9423 - 1,2,3,4,7,89- EPA 1613B 10120602 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,7,8,9-

hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
diexin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP LA
(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2.3,6,7,8-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP LA
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,89-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP LA
(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA 1613B 10120602 NELAP LA
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran  EPA 1613B 10120602 NELAP LA
9549 - 2,3,4,7,8-Pentachlorodibenzofuran EPA 1613B 10120602 NELAP LA
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 1613B 10120602 NELAP LA
(2,3,7,8-TCDD}

9612 - 2,3,7,8-Tetrachlorodibenzofuran EPA 1613B 10120602 NELAP LA
9438 - Total Hpcdd EPA 1613B 10120602 NELAP LA
9444 - Total Hpcdf EPA 1613B 10120602 NELAP LA
9468 - Total Hxcdd EPA 1613B 10120602 NELAP LA
9483 - Total Hxcdf EPA 1613B 10120602 NELAP LA
9555 - Total Pecdd EPA 1613B 10120602 NELAP LA
9552 - Total Pecdf EPA 1613B 10120602 NELAP LA
9609 - Total TCDD EPA 1613B 10120602 NELAP LA
9615 - Total TCDF EPA 1613B 10120602 NELAP LA
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 8290 10187209 NELAP LA
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dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9- EPA 8290 10187209 NELAP LA

Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA 8290 10187209 NELAP LA

dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA 8290 10187209 NELAP LA

Heptachlorodibenzofuran (1,2,3,4,6,7.8-

hpedf)

9423 - 1,2,3,4,7,8,9- EPA 8290 10187209 NELAP LA

Heptachlorodibenzofuran {1,2,3,4,7,8,9-

hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 8290 10187209 NELAP LA

dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 8290 10187209 NELAP LA

(1,2,3,4,7,8-Hxcdf)

9456 - 1.2,3,6,7,8-Hexachlorodibenzo-p- EPA 8260 10187209 NELAP LA

dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorcdibenzofuran EPA 8290 10187209 NELAP LA

{1,2,3,6,7,8-Hxcdf)

9459 - 1.2,3,7,8,9-Hexachlorodibenzo-p- EPA 8290 10187209 NELAP LA

dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA 8290 10187209 NELAP LA

(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p- EPA 8290 10187209 NELAP LA

dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA 8290 10187209 NELAP LA

(1,2,3,7,8-Pe0df)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran  EPA 8290 10187209 NELAP LA

9549 - 2,3,4,7,8-Pentachlorodibenzofuran EPA 8290 10187209 NELAP LA

9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 8290 10187209 NELAP LA

(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran EPA 8290 10187209 NELAP LA

9438 - Total Hpedd EPA 8290 10187209 NELAP LA

9444 - Total Hpcdf EPA 8290 10187209 NELAP LA

9468 - Total Hxcdd EPA 8290 10187209 NELAP LA

9483 - Total Hxcdf EPA 8290 10187209 NELAP LA

9555 - Total Pecdd EPA 8290 10187209 NELAP LA

9552 - Total Pecdf EPA 8290 10187209 NELAP LA

9609 - Total TCDD EPA 8290 10187209 NELAP LA

9615 - Total TCDF EPA 8290 10187209 NELAP LA

9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA

dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9- EPA 8290A, Rev.2007 10187403 NELAP LA

Octachlorodibenzofuran (OCDF)

9426 - 1,2,34,6,7,8-Heptachiorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA

dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA 8290A, Rev.2007 10187403 NELAP LA

Heptachlorodibenzofuran (1,2,3,4,6,7,8-

hpcdf)

9423 - 1,2,3,4,7,89- EPA 8290A, Rev.2007 10187403 NELAP LA

Heptachlorodibenzofuran (1,2,3,4,7,8,9-

hpedf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA

dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
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(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7.8-Hexachlorodibenzo-p-
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p-
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran
(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p-
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7.8-Pentachlorodibenzofuran
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran
9549 - 2,3,4,7,8-Pentachlorodibenzofuran
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin
(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran
9438 - Total Hpedd

9444 - Total Hpedf

9468 - Total Hxcdd

9483 - Total Hxcdf

9555 - Total Pecdd

9552 - Total Pecdf

9609 - Total TCDD

9615 - Total TCDF

9519 - 1,2,3,4,6,7,8,9-Octachiorodibenzo-p-
dioxin {OCDD)
9516 -
Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p-
dioxin (1,2,3,4,6,7,8-hpcdd)

1,2,3,4,6,7,8,9-

9420 - 1,2,3,4,6,7,8-
Heptachloroedibenzofuran (1,2,3,4,6,7.8-
hpcdf)
9423 - 1,2,3,4,7.8,9-
Heptachlorodibenzofuran (1,2,3,4,7,8.9-
hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p-
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran
(1,2,3,4,7,8-Hxcdf)

9456 - 1.2,3,6,7,8-Hexachlorodibenzo-p-
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p-
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran
(1,2,3,7,8,9-Hxcdf)

Enthalpy Analytical LLC

Effective Date: July 1, 2022

EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007
EPA 8290A, Rev.2007

EPA 8290A, Rev.2007
EPA 8290A, Rev.2007

EPA 1613B
EPA 1613B
EPA 1613B

EPA 1613B

EPA 1613B

EPA 1613B
EPA 1613B
EPA 1613B
EPA 1613B
EPA 1613B

EPA 1613B

Certificate Number: 05075

10187403
10187403
10187403
10187403
10187403
10187403
10187403
10187403
10187403
10187403
10187403
10187403
10187403
10187403
10187403
10187403

10187403
10187403

10120602
10120602
10120602

10120602

10120602

10120602
10120602
10120602
10120602
10120602

10120602

NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP

NELAP
NELAP

NELAP
NELAP
NELAP

NELAP

NELAP

NELAP
NELAP
NELAP
NELAP
NELAP

NELAP
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9540 -  1,2,3,7,8-Pentachlorodibenzo-p- EPA 1613B 10120602 NELAP LA
dioxin {1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA 1613B 10120602 NELAP LA
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran  EPA 1613B 10120602 NELAP LA
9549 - 2,3_4,7,8-Pentachlorodibenzofuran EPA 1613B 10120602 NELAP LA
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 1613B 10120602 NELAP LA
(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran EPA 1613B 10120602 NELAP LA
9438 - Total Hpedd EPA 1613B 10120602 NELAP LA
9444 - Total Hpcdf EPA 1613B 10120602 NELAP LA
9468 - Total Hxcdd EPA 1613B 10120602 NELAP LA
9483 - Total Hxcdf EPA 1613B 10120602 NELAP LA
9555 - Total Pecdd EPA 1613B 10120602 NELAP LA
9552 - Total Pecdf EPA 1613B 10120602 NELAP LA
9609 - Total TCDD EPA 1613B 10120602 NELAP LA
9615 - Total TCDF EPA 1613B 10120602 NELAP LA
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA
dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9- EPA 8290A, Rev.2007 10187403 NELAP LA
Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA 8290A, Rev.2007 10187403 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,6,7,8-

hpcdf)

09423 - 1,2,3,4,7,8,9- EPA 8250A, Rev.2007 10187403 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,7,8,9-

hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2 .3,6,7,8-Hexachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3.7,8,9-Hexachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP LA
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran ~ EPA 8290A, Rev.2007 10187403 NELAP LA
9549 - 2,3,4,7,8-Pentachlorodibenzofuran EPA 82904, Rev.2007 10187403 NELAP LA
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 8290A, Rev.2007 10187403 NELAP LA
(2,3,7,8-TCDD)

9612 - 2,3, 7 8-Tetrachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP LA
9438 - Total Hpcdd EPA 8290A, Rev.2007 10187403 NELAP LA
9444 - Total Hpcdf EPA 8290A, Rev.2007 10187403 NELAP LA
9468 - Total Hxcdd EPA 8290A, Rev.2007 10187403 NELAP LA
9483 - Total Hxcdf EPA 8290A, Rev.2007 10187403 NELAP LA
9555 - Total Pecdd EPA 8290A, Rev.2007 10187403 NELAP LA
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9552 - Total Pecdf EPA 8290A, Rev.2007 10187403 NELAP LA
9609 - Total TCDD EPA 8290A, Rev.2007 10187403 NELAP LA
9615 - Total TCDF EPA 8290A, Rev.2007 10187403 NELAP LA
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4. INTRODUCTION AND SCOPE
(TNI VI1:M2 — Sections 1,2,3)

The purpose of this Quality Manual is to outline the management system for the Perma-Fix of
Florida (PFF) Analytical Services (PAS) Laboratory. The Quality Manual defines the policies,
procedures, organizational authority, responsibilities, performance measures and documentation
that assure analytical services continually meet a defined standard of quality that is designed to
provide PFF and clients with data of known and documented quality and, where applicable,
demonstrate regulatory compliance.

The Quality Manual sets the standard under which all laboratory operations are performed,
including the laboratory's organization, objectives, and operating philosophy. The Quality Manual
has been prepared to assure compliance with the 2016 TNI Environmental Laboratory Sector
Standard — Volume 1 — Management and Technical Requirements for Laboratories Performing
Environmental Analysis (EL-V1-2016-Rev2.1). Additionally, this Standard is consistent with
ISO/IEC 17025:2005 requirements that are relevant to the scope of environmental testing services
and thus, the laboratory operates a quality system in conformance with ISO/IEC 17025:2005(E).
Finally, the activities, procedures, and evaluation criteria detailed in this Quality Manual ensure
that analytical data generated by the PAS Laboratory meet the requirements of the Quality
Assurance Plan for Perma-Fix of Florida, Inc. (SOP-001Q).

The Quality Manual specifies the minimum requirements and protocols for the laboratory to ensure
that the generation of data of acceptable and verifiable quality. Laboratory personnel are required
to follow the provisions in this manual for all samples requiring NELAP certification and
whenever practical for all other studies.

4.1. Scope of Testing

The mission of the PAS Laboratory is to aid in the proper management of wastes at Perma-Fix of
Florida by providing credible analytical and technical support to waste managers within the
company. The PAS Laboratory management is committed to generating data of the highest quality
necessary for fulfilling the mission of the company.

The PAS Laboratory is a process support laboratory that provides chemical analytical support and
consulting services to the following programs:

PFF Waste Acceptance

PFF Waste Treatment Operations

PFF Research and Development

Other Perma-Fix facilities on an as-needed basis

aoc o
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PFF also provides various radiological/radiochemical analytical support. The QA program for
radiological lab is under Radiological Laboratory Comprehensive Quality Assurance Plan

(RLCQAP).

The laboratory’s scope of analytical testing services includes those listed in Appendix E. Certified
analyses and analyses for which accreditation is being sought are designated in that appendix, if

applicable.
4.2. References

The NELAC Institute (TNI) Standard, 2016, Environmental Laboratory Sector
DEP-SOP-001/01 FS1000

SOP-001Q — “Quality Assurance Plan”

SOP-003Q — “Corrective Action”

SOP-004Q — “Document Control”

SOP-004Q-FORM-004Q — “Change/Deletion Request Form”

SOP-005Q — “Vendor Selection and Use of Approved Vendor List”

SOP-008Q — “Control of Procurement Documents”

SOP-008Q-FORM-008Q-2.0 — “General Quality Requirements”

SOP-009Q — “ID, Storage, and Disposition of Records”

SOP-015Q — “Non-Conformance”

SOP-016Q — “Personnel Indoctrination, Training and Certification”

SOP-021C — “Waste Profile Review and Approval”
SOP-100CL-FORM-100CL-1.0 — “Statement of Ethics and Data Integrity”
SOP-100CL-FORM-100CL-2.0 — “Data Integrity Training”
SOP-100CL-FORM-100CL-3.0 — “Agenda for Ethics and Data Integrity Training”
SOP-100CL-FORM-100CL-4.0 — “Demonstration of Capability”
SOP-100CL-FORM-100CL-5.0 — “Employee Signature Register”
SOP-100CL-FORM-100CL-6.0 — “PAS Laboratory Chain of Custody”
SOP-100CL-FORM-100CL-7.0 — “Non-Conformance/Corrective-Preventative Action Report”
SOP-100CL-FORM-100CL-8.0 — “Tracking Corrective Action Form”
SOP-100CL-FORM-100CL-9.0 — “General Laboratory Audit Checklist”
SOP-100CL-FORM-100CL-10.0 — “Management Review Form”
SOP-100CL-LOG-100CL-1.0 — “General Reagent/Standard Receiving Logbook”
SOP-100CL-LOG-100CL-2.0 — “Balance Calibration Check Log”
SOP-100CL-LOG-100CL-3.0 — “Pipette Calibration Check Log”
SOP-100CL-LOG-100CL-4.0 — “Temperature Check Log”
SOP-100CL-LOG-100CL-5.0 — “Deionized Water Check Log”

SOP-201CL — “Sampling and Waste Analysis Plan for As-Received Mixed Waste”
SOP-202CL — “Sampling and Waste Analysis Plan for Treated Hazardous Waste”
SOP-203CL — “Data Quality for Mixed Waste Chemical Analysis”

SOP-204CL — “Analytical Services Laboratory Data Review and Authorization”
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SOP-301CL — “Treatability Studies”

SOP-302CL — “Sample Management in the Analytical Services Laboratory”
SOP-303CL — “Reagent and Standard Control”

SOP-306CL — “Laboratory Waste Control”

4.3. Terms, Definitions, and Acronyms

Quality control terms are generally defined within the Section that describes the activity.

4.3.1. Terms and Definitions

The Terms and Definitions Section of Modules 1-7 in the 2016 TNI Environmental
Laboratory Sector Standard — Volume 1 — Management and Technical Requirements for
Laboratories Performing Environmental Analysis are incorporated by reference.

Any additional terms and definitions used in analytical methods are described in those
analytical methods.

4.3.2. Acronyms

A list of acronyms used in this document and their definitions are:

AB —  Accreditation Body

ANSI - American National Standards Institute

ASQC -  American Society for Quality Control

ASTM —  American Society for Testing and Materials

°C —  degrees Celsius

CCV —  Continuing calibration verification

cocC —  Chain of custody

DSSI — Diversified Scientific Services, Inc., PESI subsidiary located in
Kingston, TN

DOC —  Demonstration of Capability

EHS —  Employee Health & Safety

EPA —  Environmental Protection Agency

EWOC - Environmental Waste Operations Center, PESI subsidiary in Oak
Ridge, Tennessee

g/L —  grams per liter

GC/MS -  Gas chromatography/mass spectrometry

ICP-MS Inductively coupled plasma-mass spectrometry

ICV — Initial calibration verification

ISO/IEC International Organization for Standardization/International
Electrochemical Commission
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Ib/in?
LCS
LFB
LOD
LOQ
MDL
mg/g
mg/Kg
mg/L
MS
MSD
NELAC
NELAP
NIST
PAS
PESI

PFF
PT
PTP
PTPA
QA
QC
QM
%R
%RE
RL
RPD
RSD
SOP
TCLP
TNI
ug/L
ug/g
VOC
WET

—  pound per square inch

—  Laboratory control sample
—  Laboratory fortified blank
—  Limit of Detection

—  Limit of Quantitation

— method detection limit

—  milligrams per gram

—  milligrams per kilogram
—  milligrams per liter

—  matrix spike

—  matrix spike duplicate

— National Environmental Laboratory Accreditation Certification
— National Environmental Laboratory Accreditation Program
— National Institute of Standards and Technology

—  Perma-Fix Analytical Services

—  Perma-Fix Environmental Services, Inc., Atlanta, GA — the parent

corporation
—  Perma-Fix of Florida
—  Proficiency Test(ing)
—  Proficiency Testing Provider

—  Proficiency Testing Provider Accreditor

—  Quality Assurance

—  Quality Control

—  Quality Manual

—  Percent recovery

—  Percent relative error

—  Reporting limit

— Relative percent difference

— Relative standard deviation

—  Standard operating procedure

—  Toxicity Characteristic Leaching Procedure

—  The NELAC Institute

—  micrograms per liter

—  micrograms per gram

—  Volatile organic compound
—  Whole effluent toxicity

4.4. Management of the Quality Manual

The Laboratory Manager is responsible for maintaining the currency of the Quality Manual.
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The Quality Manual is reviewed annually by the Laboratory Manager and laboratory personnel to
ensure it still reflects current practices and meets the requirements of any applicable regulations or
client specifications. The manual is updated by making a change(s) and then increasing the revision
number by one for changes. The cover sheet of the Quality Manual (Section 1) must be re-signed,
and the Table of Contents (Section 2) is updated whenever the manual is updated.

The Quality Manual is considered confidential within Perma-Fix of Florida and may not be altered
in anyway except by approval of the PFF General Manager/Technical Director and the Laboratory
Manager. If it is distributed to external users, it is for the purpose of reviewing the PAS
Laboratory’s management system and may not be used for any other purpose without written

permission.
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5. ORGANIZATION
(TNI VI1:M2 — Section 4.1)

The PFF Analytical Services (PAS) Laboratory is a legally identifiable organization. The
laboratory is responsible for carrying out testing activities for certified analytes that meet the
requirements of the TNI Standard and that meet the needs of the end user of the data. Through
application of the policies and procedures outlined in this Section and throughout the Quality
Manual:

The laboratory assures that it is impartial and that personnel are free from undue
commercial, financial, or other undue pressures that might influence their technical
judgment.

e Management and technical personnel have the authority and resources to carry out their
duties and have procedures to identify and correct departures from the laboratory’s
management system.

o Personnel understand the relevance and importance of their duties as related to the
maintenance of the laboratory’s management system.

o Ethics and data integrity procedures (Section 19 — “Data Integrity”) ensure personnel do
not engage in activities that diminish confidence in the laboratory’s capabilities.

o Confidentiality is maintained.
5.1.  Organization

Perma-Fix of Florida (PFF) is a subsidiary of Perma-Fix Environmental Services, Inc. (PESI), an
integrated nationwide network of treatment, storage and disposal facilities, transportation services,
engineering consultants, site remediation teams, and government service centers that possess
licenses, permits, and expertise to treat a wide variety of waste streams. PFF operates a commercial
waste bulking, storage, and treatment facility in Gainesville, Florida. Waste managed on site
includes a wide variety of hazardous, industrial, non-hazardous, and mixed wastes. The PAS
Laboratory provides analytical support and consulting services to PFF operations. The Tax ID
number is available upon request.

Perma-Fix Northwest, a subsidiary of PESI, will be the primary consumer of NELAC accredited
data produced by the PAS Laboratory, although other PESI facilities or entities outside PESI may
also provide samples for analysis.

The PAS Laboratory’s organization chart can be found in Appendix B. The full organization chart
of Perma-Fix, Inc., is maintained by the PFF Quality Assurance Manager, and is available upon
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request. Additional information regarding responsibilities, authority, and interrelationship of
personnel who manage, perform, or verify testing is included in Section 5 — “Management” and
Section 20 — “Personnel.” These Sections also include information on supervision, training,
technical management, job descriptions, quality personnel, and appointment of deputies for key
managerial personnel.

The laboratory has the resources and authority to operate a management system that is capable of
identifying departures from that system and from procedures during testing, and initiates actions
to minimize or prevent departures.

5.2. Conflict of Interest and Undue Pressure

The organizational structure indicated above minimizes the potential for conflicting or undue
interests that might influence the technical judgment of analytical personnel. In addition,
procedures are in place to prevent outside pressures or involvement in activities that may affect
competence, impartiality, judgment, operational integrity, or the quality of the work performed at
the laboratory. Policies and procedures to prevent commercial, financial, or other influences that
may negatively affect the quality of the work or negatively reflect on the competence, impartiality,
judgment, or operational integrity are described in Section 5.4 — “Ethics and Data Integrity
System.”

5.2.1. Potential Conflicts of Interest

e Since raises and bonuses are based on overall corporate performance, there
could be a perceived financial incentive to provide favorable analytical results
for PESI samples.

e The Laboratory Manager reports to the Nuclear Operations Manager, creating
the potential for managerial pressure to provide favorable analytical results for
PFF samples.

e Due to staffing limitations, the Laboratory Manager also serves as the PAS
Quality Officer, creating a possible conflict of interest in job performance for
both responsibilities.

e The Laboratory Manager also serves as an analyst.

e The Assistant Laboratory Manager reviews the quality of analytical work
performed by the Laboratory Manager, but also reports to them.

e Since the accredited PAS Laboratory will be a department within PFF,
managers could exert pressure to prioritize PFF samples.
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5.2.2.

Mitigating Potential Conflicts of Interest

Laboratory employees sign a company conflict of interest policy that outlines
unacceptable behavior and the penalties imposed should any occur.

Laboratory employees receive training in recognizing and avoiding conflicts of
interest and unacceptable practices.

Certified analyses are used by the Perma-Fix treatment facilities to determine
the regulatory status, treatment technologies, and disposal path of regulated
wastes. PESI does not operate any disposal facilities, so all wastes are passed
on to a different commercial entity. Wastes that are offered for disposal are
subject to additional sampling and analysis by regulators and disposal facility
operators. There are significant financial and legal disincentives to making
operational decisions based on falsely favorable laboratory data. Wastes may
be rejected causing PESI to incur the expense of round-trip shipping as well as
reprocessing the waste, at a minimum. There may also be fines and other
penalties. Lab analysts are aware of this and that the value added to the company
by themselves, and the laboratory as a whole, is entirely dependent on the
accuracy of the data produced.

Managerial pressures in any interrelationship are tempered by the knowledge
that PFF will not be the last laboratory to analyze any given waste and that the
most financially advantageous results for the company are the most accurate
results.

If discrepancies arise between PFF results and those of subsequent analyses by
third parties, the cause of such discrepancies will be investigated and laboratory
staff held accountable for any errant activities on their part.

Organizational conflicts of interest are avoided by having the laboratory chain
of command independent of departments who use the lab results.

PAS Laboratory analytical results from every analyst are independently
reviewed.

Arrangements, such as policies and procedures to prevent commercial, financial or other
influences that may negatively affect the quality of the work or negatively reflect on the
competence, impartiality, judgment or operational integrity are described below.
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The company’s Code of Ethics/Conflict of Interest Policy is included in the Perma-Fix
Environmental Services Employee Handbook that all employees are required to sign to
acknowledge they have read, understand, and agree to comply with. A copy of this policy is
included in Appendix A.

Employees are required to attend annual training on laboratory ethics, data integrity, and conflicts
of interest. Attendance is required and is recorded with a signature attendance sheet or other form
of documentation that demonstrates all staff members have participated and understand their
obligations related to data integrity and ethics policies. For details pertaining to ethics training and
additional ethical procedures and policies, refer to Personnel Training Records.

Measures are in place to allow anonymous reporting of suspected improper practices within the
lab (see Section 19 — “Data Integrity”).
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6. MANAGEMENT
(TNI VI1:M2 — Section 4.2)

The laboratory maintains a management system that is appropriate to the scope of its activities.
6.1. Management Requirements

Top management includes the PAS Technical Director, PAS Laboratory Manager, Technical
Services Manager, PFF Quality Assurance Manager, and the Radiation Safety Officer. Roles and
responsibilities are defined in Section 5.2 below.

The PESI President/CEO establishes the overall management system and data integrity program
for the company, providing the necessary leadership and resources to assure that the management
system and integrity program requirements are met.

Management’s commitment to good professional practice and to the quality of its products is
defined in the Quality Policy Statement in Section 5.3.

Management has overall responsibility for the technical operations and the authority needed to
generate the required quality of laboratory operations. Management ensures communication within
the organization to maintain an effective management system and to communicate the importance
of meeting customer, statutory, and regulatory requirements. Management assures that the system
documentation is known and available so that appropriate personnel can implement their part.
When changes to the management system occur or are planned, managers ensure that the integrity
of the system is maintained.

Management is responsible for carrying out testing activities that meet the requirements of the TNI
Standard for certified analyses and of the end user of the data.

Managers implement, maintain, and improve the management system, and identify noncompliance
with the management system of procedures. Managers initiate actions to prevent or minimize
noncompliance.

Management ensures technical competence of personnel operating equipment, performing tests,
evaluating results, or signing reports, and limits authority to perform laboratory functions to those
appropriately trained and/or supervised. This is accomplished by hiring qualified candidates,
practical training that is supervised and documented, third-party proficiency testing,
Initial/Continuing Demonstration of Capabilities, and a comprehensive review of quality control
data. Training is kept up to date as described in Section 20 — “Personnel.”
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Management is responsible for defining the minimal level of education, qualifications, experience,
and skills necessary for all positions in the laboratory and assuring that technical staff have
demonstrated capabilities in their tasks.

Management bears specific responsibility for maintenance of the management system. This
includes defining roles and responsibilities to personnel, approving documents, providing required
training, providing a procedure for confidential reporting of data integrity issues, and periodically
reviewing data, procedures, and documentation. The assignment of responsibilities, authorities,
and interrelationships of the personnel who manage, perform, or verify work affecting the quality
of environmental tests as it pertains to the PAS Laboratory is documented in the job descriptions
of laboratory management (see Section 5.2).

Management ensures that audit findings and corrective actions are completed within required time
frames.

Designated deputies are appointed by management during the absence of the Laboratory Manager
and Technical Director, and always if the absence is more than 15 days. If the Technical Director
is absent for more than 35 days, the Accreditation Body is notified.

6.2. Management Roles and Responsibilities

6.2.1. PAS Laboratory Technical Director

The PAS Laboratory Technical Director is responsible for the overall quality, safety,
financial, technical, and service performance of the laboratory. The Technical Director
provides the resources necessary to implement and maintain an effective quality and data
integrity program.

The Technical Director must meet the general and education requirements and
qualifications found in Sections 4.1.7.2, 5.2.6.1, and 5.2.6.2 of the TNI Standard - EL-
V1IM2-2016. The Technical Director must be a full-time employee of PFF with at least two
(2) years of experience in testing industrial waste samples within the PAS Laboratory (see
Section 5.2.6.2.c of the TNI Standard - EL-V1M2-2016).

The Technical Director is not the technical manager of more than one accredited
environmental laboratory.

If the Technical Director is absent for fifteen (15) calendar days or more, a deputy (see
Table 6-1) with appropriate qualifications will perform the Technical Director’s duties.
Beyond a thirty-five (35) calendar day absence, management will notify the primary
Accreditation Body in writing of the absence of the Technical Director and the appointment
of the deputy.
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6.2.1.1. Responsibilities

The responsibilities of the Technical Director include, but are not limited to:

a. Ensures that personnel are free from any commercial, financial, and other
undue pressures that might adversely affect the quality of their work.

b. Ensures that all analysts and supervisors have the appropriate education and
training to properly carry out the duties assigned to them and ensures that

this training has been documented.

c. Makes the ultimate decision on hiring, staff assignments,

structure.

and organization

d. Ensures that the laboratory remains current with all regulations that affect
operations and disseminates any changes in regulatory requirements to the

Laboratory Manager and Technical Services Manager.

e. Monitors performance data and the validity of the analyses for the

laboratory.

f. Ensures that appropriate corrective actions are implemented by the
Laboratory Manager to address analyses identified as requiring such actions
by internal and external performance or procedural audits. Procedures that

do not meet the standards set forth in the Quality Manual,

laboratory SOPs,

or laboratory policies may be temporarily suspended by the Technical

Director.

g. Provides the final approval for all SOPs and policies prior to their
implementation and ensures all approved SOPs and policies are provided to

laboratory personnel and are adhered to.

h. In conjunction with the Laboratory Manager, conducts annual management
reviews of the effectiveness and stability of the laboratory quality system,

policies, and testing procedures.

6.2.2. Laboratory Manager

The Laboratory Manager is responsible for the day-to-day oversight, planning,
coordination, and overall supervision of all laboratory operations. The Laboratory Manager
reports directly to the Technical Director. The Laboratory Manager also serves as the
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Laboratory Quality Officer and is responsible for the development, implementation, and
management of quality systems policies, procedures, and data.

6.2.2.1.

Responsibilities, General Laboratory Management

The responsibilities of the Laboratory Manager that relate to the general
management of the laboratory include, but are not limited to:

h.

Ensures that all analysts have the appropriate education and training to
properly carry out the assigned duties, and conducts the final review all
necessary training documentation for each analyst.

Assists the Technical Director in ensuring that the laboratory remains
current with all regulations that affect operations and disseminates any
changes in regulatory requirements to laboratory personnel.

Reviews all SOPs and policies prior to their implementation, and ensures
all approved SOPs and policies are provided to laboratory personnel and are
adhered to. Procedures that do not meet the standards set forth in the Quality
Manual, laboratory SOPs, or laboratory policies, may be brought to the
Laboratory Director for temporary suspension.

In conjunction with the Laboratory Director, conducts annual management
reviews of the effectiveness and stability of the laboratory quality system,
policies, and testing procedures.

Coordinates and oversees biannual Proficiency Testing (PT) performed by
laboratory personnel. The results of such PT studies are evaluated, and

corrective actions are implemented if necessary.

Evaluates and reports data generated by laboratory personnel to the PFF
operations department.

Manages all laboratory documentation, including the creation, review, and
storage of documents.

Orders all supplies necessary for laboratory analysis.

6.2.2.2. Responsibilities, Laboratory Quality Assurance Officer

The responsibilities of the Laboratory Manager that relate to laboratory’s quality
assurance program include, but are not limited to:

When PRINTED, this document is UNCONTROLLED. The person in possession is responsible for verifying that it is the most current revision

PRIOR TO USE.

Last Printed: 10/12/2022 08:40:46 F:\SOP\ACTIVE\PAS LAB\ORIGINALS\SOP-100CL - R5 - PAS LABORATORY QUALITY MANAUAL.Docx










environmental services 5T —ume

Fix’

SOP-100CL

PAS LABORATORY | Revision:

5 Page 25 of 142

Analytical Services Laboratory Quality Manual

Serves as a focal point for QA/QC development, implementation, and
management.

Plans, organizes, and conducts annual internal audits without outside (e.g.,
managerial) influence to verify that laboratory operations continue to
comply with the requirements of the quality system detailed in this Quality
Manual. All findings are reported to the Technical Director.

Ensures that appropriate corrective actions are conducted and monitored to
address analyses identified as requiring such actions by internal and external
performance or procedural audits.

Provides oversight and review of quality control data produced by
laboratory personnel.

Ensure that the management system related to quality is implemented and
followed at all times.

Maintains the laboratory’s NELAP accreditation status, which involves
initial accreditation, annual accreditation renewal, and recertification every
two (2) years.

Maintains the Quality Manual such that the contents are kept current and in
conformance with regulatory standards. Ensures that the policies and
procedures of the Quality Manual are followed at all times by laboratory
personnel.

6.2.3. Technical Services Manager

The Technical Services Manager (also known as the Manager of Technical Services) is a
laboratory staff member who organizes laboratory operations for the Research &
Development (R&D) department within the PAS Laboratory and PFF.

6.2.3.1.

Responsibilities

The Technical Manager is responsible for:

Serves as a focal point for all activities and client communication for R&D
projects.

Organizes and submits proposals for grants, contracts, and projects
pertaining to R&D at PESI.
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c. Provides administrative and technical support the PAS Laboratory as
directed by the Technical Director.

d. Provides consultation to department managers and others within PFF and
other Perma-Fix facilities.

6.2.4. PFF Quality Assurance Manager

The PFF Quality Assurance Manager provides overall direction and management of the
PFF QA program. The PFF QA Manager ensures the effectiveness of QA systems and
processes in meeting regulatory requirements to protect the health and safety of the public
and PFF employees.

6.2.4.1. Responsibilities

The PFF QA Manager is responsible for:

a. Assessing the PFF QA Program for effectiveness and compliance with
regulatory standards. The PFF QA Manager reports any findings of
deficiencies and coordinates any necessary corrective actions, external
assessments, and evaluations of the PFF QA Program.

b. Maintains the PFF document system, including SOPs, forms, and training
records.

The Laboratory Manager works with the PFF QA Manager in ensuring that laboratory
documents are regularly reviewed and represent current laboratory operations, systems,
and policies. The Laboratory Manager may initiate document review and editing as it
pertains to the laboratory, under the supervision of the QA Manager. The Laboratory
Manager notifies the QA Manager of any initial or continuing training required of
laboratory personnel. Any associated documentation of such training is completed by the
Laboratory Manager in conjunction with the QA Manager.

6.2.5. Radiation Safety Manager

The Radiation Safety Manager provides direction and oversite of the Radiation Safety
Program in the PAS Laboratory and at PFF. Since the PAS Laboratory regularly processes
radioactive materials, the Radiation Safety Manager ensures that such materials are
handled in accordance with regulatory and safety standards.
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6.2.5.1. Responsibilities

The Radiation Safety Officer is responsible for:

a. Conducts radiation safety training for all laboratory personnel.

b. Monitors radiation exposure of laboratory personnel through internal
(bioassays) and external (personal and area detection devices) means.

c. Monitors for contamination of laboratory spaces through regular sampling.

d. Monitors and assists of the disposal of radioactive material within
laboratory instrumentation.

6.2.6. Laboratory Key Personnel Deputies

The following table defines who assumes the responsibilities of key personnel in their

absence:

Table 6-1 Key Personnel Deputies

Key Personnel

Deputy

Comment

Technical Director

Technical Services Manager

Laboratory Manager

Assistant Laboratory Manager

Technical Services Manager

Laboratory Manager

Quality Assurance Manager

Technical Director

Radiation Safety Officer

Technical Director

6.3.  Quality Policy

The PAS Laboratory is commitment to quality and to the management system is stated in the
Quality Policy below, which is upheld through the application of related policies and procedures
described in the laboratory’s Quality Manual and SOPs.

PFF Analytical Services Laboratory Quality Policy Statement

Perma-Fix of Florida (PFF) Analytical Services (PAS) Laboratory has made
detailed commitments to Federal, State, and local regulators as to how the
laboratory will treat, store, process, and analyze hazardous, non-hazardous,
radioactive, and mixed wastes to ensure the safety of the public, PFF employees,
and the environment. The PAS Laboratory has developed and implemented a
quality management system as an integral part of the operations and safety systems
to assure that PFF meets these commitments. The objective of the management
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6.4.

The laboratory has an Ethics and Data Integrity policy that is included in Appendix A. The
laboratory’s Ethics and Data Integrity program, training, and investigations are discussed in

system and the commitment of management is to consistently provide our
customers and PFF operations with data of known and documented quality that
meets their requirements. Our policy is to use good professional practices, to
maintain quality, to uphold the highest quality of service, and to comply with the
TNI Standard.

The PFF Quality Assurance (QA) Program has been developed to the intent of the
basic requirements of the TNI Standard and is implemented through detailed
procedures and policies presented in this Quality Manual and associated laboratory
documentation. The QA Program and its implementing procedures provide controls
and identify responsible positions to assure that operations of the PAS Laboratory
are in compliance with applicable permit, license and regulatory requirements.
Adherence to the policies and procedures of the QA Program is mandatory for all
employees and subcontracted organizations.

The PAS Laboratory ensures that personnel are free from any commercial,
financial, and other undue pressures, which might adversely affect the quality of
work. This policy is implemented and enforced through the unequivocal
commitment of management, at all levels, to the Quality Assurance principles and
practices outlined in this manual. However, the primary responsibility for quality
rests with each individual within the laboratory organization. Every laboratory
employee must ensure that the generation and reporting of quality analytical data is
a fundamental priority. Every laboratory employee is required to familiarize
themselves with the quality documentation and to implement the policies and
procedures in their work. All employees are trained annually on ethical principles
and procedures surrounding the data that is generated. The PAS Laboratory
maintains a strict policy of client confidentiality.

Ethics and Data Integrity System

Section 19 — “Data Integrity.”

6.5.

The management system is defined through the policies and procedures provided in this Quality

Documentation of Management/Quality System

Manual and written laboratory Standard Operating Procedures (SOPs) and policies.
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ii.

iil.

1v.

Vi.

Vii.

Viil.

1X.

document title;
laboratory's full name and address;

name, address (if different from above), and telephone number of individual(s)
responsible for the laboratory;

identification of all major organizational units which are to be covered by this
quality manual and the effective date of the version;

identification of the laboratory's approved signatories;

the signed and dated concurrence (with appropriate names and titles), of all
responsible parties including the quality manager(s), technical manager(s), and
the agent who is in charge of all laboratory activities, such as the laboratory
director or laboratory manager;

the objectives of the management system and contain or reference the
laboratory’s policies and procedures;

the laboratory’s official quality policy statement, which shall include
management system objectives and management’s commitment to ethical
laboratory practices and to upholding the requirements of this Standard; and

a table of contents, and applicable lists of references, glossaries and appendices.

This Quality Manual contains or references all required elements as defined by the TNI
Standard - V1:M2, Section 4.2.8.4.

6.5.2. Standard Operating Procedures (SOPs)

Standard operating procedures (SOPs) represent all phases of current laboratory operations
and are available to all personnel. They include an effective date, revision number, and
signature of the following approving authorities in PFF management:

1.
ii.
1ii.
1v.
V.
Vi.

Laboratory Manager

Technical Services Manager

Employee Health & Safety Manager

PFF QA Manager

Radiation Safety Officer

General Manager/Laboratory Technical Director

They contain sufficient detail such that someone with similar qualifications could perform
the procedures. There are two types of SOPs used in the laboratory: 1) test method SOPs,
which have specific requirements as outlined below, and 2) general use SOPs which
document general procedures.
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Each accredited analyte or method has an SOP. Some SOPs are a copy of a method, and
any additions are clearly described. The laboratory’s test method SOPs for include the
following topics, where applicable:

1.  identification of the method;
ii.  applicable matrix or matrices;
iii.  limits of detection and quantitation;
iv.  scope and application, including parameters to be analyzed;
v.  summary of the method;
vi.  definitions;
vil.  interferences;
viii.  safety;
ix.  equipment and supplies;
X.  reagents and standards;
xi.  sample collection, preservation, shipment and storage;
xii.  quality control;
xiii.  calibration and standardization;
xiv.  procedure;
xv.  data analysis and calculations;
xvi.  method performance;
xvil.  pollution prevention;
xviii.  data assessment and acceptance criteria for quality control measures;
XiX.  corrective actions for out-of-control data;
xx.  contingencies for handling out-of-control or unacceptable data;
Xxxi.  waste management;
xxii.  references; and
xxiil.  any tables, diagrams, flowcharts and validation data.

6.5.3. Order of Precedence

In the event of a conflict or discrepancy between policies, the order of precedence is as
follows unless otherwise noted:

a. Quality Manual
b. SOPs and Policies

c. Other (Work Orders, memos, flow charts, etc.)
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7. DOCUMENT CONTROL
(TNI V1:M2 — Section 4.3)

This Section describes how the laboratory establishes and maintains a process for document
management. Procedures for document management include controlling, distributing, reviewing,
and accepting modifications. The purpose of document management is to preclude the use of
invalid and/or obsolete documents. Additional information on PFF document control policies, see
SOP-004Q — “Document Control”.

Documents can be SOPs, policy statements, specifications, calibration tables, charts, notices,
memoranda, software, plans, etc. These may be on various media, whether hard copy or electronic,
and they may be digital, analog, photographic or written.

The laboratory manages three types of documents: 1) controlled, 2) approved, and 3) obsolete.

A controlled document is one that is uniquely identified, issued, tracked, and kept current as part
of the management system. Controlled documents may be internal documents or external
documents.

An approved document means it has been reviewed, and either signed and dated, or acknowledged
in writing or by secure electronic means by the issuing authority(ies).

Obsolete documents are documents that have been superseded by more recent versions or are no
longer needed.

7.1. Controlled Documents

Laboratory documents will be reviewed and revised (as appropriate) by the Laboratory Manager
and approved for use by the PFF QA Manager and Technical Director prior to issue. Procedures
on the creation, review, editing, approval, and physical and electronic storage of documents can
be found in PFF SOP-004Q — “Document Control” and SOP-009Q — “ID, Storage, and Disposition
of Records.” This Section outlines a summary of those SOPs.

Controlled internal documents are uniquely identified with:

1) a unique name or number identification;
2) date of issue;

3) revision identification;

4) page number;

5) the total number of pages (or a mark to indicate the end of the document); and

When PRINTED, this document is UNCONTROLLED. The person in possession is responsible for verifying that it is the most current revision
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6) the signatures of the issuing authority (i.e. management).

Documents are reviewed at least every three (3) years to ensure their contents are suitable and in
compliance with the current management systems requirements, and accurately describe current

operations.

Approved copies of documents are available to staff at all locations where operations are essential

to the effective functions of the laboratory.

Laboratory staff have electronic access to PDF versions of all SOPs, which are located on the PFF
server. The PFF QA Manager maintains the electronic documents and ensuring that the most recent

version of the document is made available.

Analysts may not print or make copies of the SOPs. If printed, the SOP must list the date of printing
and contain a note stating that the SOP may not be valid beyond the date of printing.

7.1.1. Document Changes to Controlled Documents

7.1.1.1. Paper Document Changes

All laboratory document modifications are approved by the Laboratory Manager in
conjunction with the PFF QA Manager. Changes that are not process modifications,
but clarifications may be performed without revision. The modified document is
then copied and distributed, and obsolete documents are removed according to the

master list of controlled documents.

Amendments/modifications to documents are incorporated into a new revision and
reissued when the document is reviewed and updated on or before its scheduled

review cycle.

A reason for the modification or change is provided as historical information in the

revised document and detailed on the title page of the document,
approval of laboratory management.

7.1.1.2. Electronic Document Changes

along with the

Suggested revisions to electronic documents are presented to the PFF QA Manager
for review and approval via the SOP Change/Deletion Request Form (SOP-004Q-
FORM-004Q-2.0) when required. Where practical, the altered text or new text in

the draft is identified during the revision or review process to
identification of the modifications.

provide for easy
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7.2.  Obsolete Documents

All invalid or obsolete documents are removed from general distribution, or otherwise prevented
from unintended use.

Obsolete documents are identified as being obsolete by management. All copies of the obsolete
document are collected from employees according to the master distribution list and retained in
the obsolete document folder on the PFF server, which has restricted access and is managed by the
PFF QA Manager. Obsolete documents retained for legal use or historical knowledge preservation
are appropriately marked and retained.
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8. REVIEW OF REQUESTS, TENDERS, & CONTRACTS
(TNI V1:M2 — Section 4.4)

Since the PAS Laboratory is a captive, in-house entity, the laboratory has minimal responsibilities,
if any, for client-facing related activities at PFF, which is managed by the PFF Manager of Support
Services. Procedures for waste acceptance at PFF can be found in SOP-021C — “Waste Profile
Review and Approval.”

8.1.  Procedure for the Review of Work Requests

Procedures for the review of work request can be found in SOP-021C — “Waste Profile Review
and Approval.”

In-house requests by PFF Operations, PFF Research & Development, or other related entities, are
reviewed by the Laboratory Manager and, if necessary, in conjunction with the Manager of
Technical Services and Technical Director. The review of all new work in this context by the
Laboratory Manager assures that oversight is provided so that requirements are clearly defined,
the laboratory has adequate resources and capability, and the test method is applicable to the needs
of the end user of the data. This process also assures that all work will be given adequate attention
without shortcuts that may compromise data quality. The end user’s requirements, including the
methods to be used, must be clearly defined, documented, and understood. Requirements might
include target analyte lists, project specific reporting limits (if any), project specific quality control
requirements (if any), turnaround time, and requirements for data deliverables. The review must
also cover any work that will be subcontracted by the laboratory.

8.2. Documentation of Review

Records are maintained for every in-house work request, when appropriate. This includes pertinent
discussions with the end user relating to their requirements or the results of the work during the
period of execution of the request. Records may include emails, chain of custodies, sample
submission sheets, etc. Records of all project-related communication with the end user (including
e-mails, fax, telephone conversation etc.) are maintained within the laboratory in either digital or
paper form.

When PRINTED, this document is UNCONTROLLED. The person in possession is responsible for verifying that it is the most current revision
PRIOR TO USE.

Last Printed: 10/12/2022 08:40:46 F:\SOP\ACTIVE\PAS LAB\ORIGINALS\SOP-100CL - R5 - PAS LABORATORY QUALITY MANAUAL.Docx










FixC

environmental services 5T —ume

PAS LABORATORY

SOP-100CL

Revision:
5

Page 36 of 142

Analytical Services Laboratory Quality Manual

THIS PAGE IS INTENTIONALLY LEFT BLANK

When PRINTED, this document is UNCONTROLLED. The person in possession is responsible for verifying that it is the most current revision
PRIOR TO USE.

Last Printed: 10/12/2022 08:40:46 F:\SOP\ACTIVE\PAS LAB\ORIGINALS\SOP-100CL - R5 - PAS LABORATORY QUALITY MANAUAL.Docx










SOP-100CL

':-'Ei_)f

environmental services <=5 — PAS LABORATORY Revision:

5 Page 37 of 142

Analytical Services Laboratory Quality Manual

9. SUBCONTRACTING OF ENVIRONMENTAL TESTS
(TNI V1:M2 — Section 4.5)

A subcontract laboratory is defined as a laboratory external to this laboratory, or at a different
location than the address indicated on the front cover of this manual, that performs analyses for
this laboratory.

Subcontracting analytical services may occur when the laboratory is required to perform analyses
outside of its scope and/or current capabilities, as dictated by regulatory standards or equipment
limitations. It is at the discretion of the Technical Director to determine when subcontracting is
necessary.

When subcontracting analytical services, the laboratory assures work requiring accreditation is
placed with an appropriately accredited laboratory or one that meets applicable statutory and
regulatory requirements for performing the tests.

8.1 Procedure

Subcontractors approved for use are listed in the Approved Vendors List in the MP2 management
system. A copy of the certificate and analyte list (when applicable) from subcontractors is
maintained as evidence of compliance. This information, if available, is maintained electronically
by the Laboratory Manager.

The certificate and analyte list are reviewed by management to ensure the subcontracting
laboratory has the appropriate accreditation to do the work.

When possible, the laboratory gains the approval of the client to subcontract their work prior to
implementation, preferably in writing.

The laboratory performing the subcontracted work is identified in the final report, if applicable.
The laboratory assumes responsibility to the client for the subcontractor’s work, except in the case
where a client or a regulating authority specified which subcontractor is to be used.
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10. PURCHASING SERVICES AND SUPPLIES
(TNI V1:M2 — Section 4.6)

The laboratory ensures that purchased supplies and services that affect the quality of environmental
tests are of the required or specified quality, by using approved suppliers and products.

The laboratory has procedures for purchasing, receiving, and storage of supplies that affect the
quality of environmental tests. For additional information, see SOP-008Q — “Control of
Procurement Documents,” SOP-008Q-FORM-008Q — “General Quality Requirements,” and SOP-
303CL — “Reagent and Standard Control.”

Examples of services and supplies that may affect the quality of environmental tests include but
are not limited to: balance and pipette calibration, solvents, standards, reagents, and sample
containers.

10.1. Procedure

The PFF QA Manager reviews and approves the supplier of services and supplies and approves
the technical content of purchasing documents prior to ordering. When purchasing supplies, a
vendor must be selected from the approved vendor list in the MP2 management system in
accordance with SOP-005Q — “Vendor Selection and Use of Approved Vendor List.”

When available and appropriate, chemicals used in the laboratory are ACS (American Chemical
Society) analytical reagent grade chemicals purchased from reliable suppliers, preferably ISO
accredited suppliers, and which meet referenced method specifications.

Evaluation of supplies is accomplished by ensuring the supplier ships the product or material
ordered and that the material is of the appropriate quality by signing packing slips or other supply
receipt documents.

The supplies received are inspected for breakage, leaks, or any other damage. The supplies and
chemicals are checked for date of manufacture, expiration date, concentration, grade, storage
conditions, etc. (where applicable). The purchasing documents contain the data that adequately
describes the services and supplies ordered. The description may include type, class, grade,
identification, specifications, or other technical information.

The purchased supplies and reagents that affect the quality of the tests are not used until they are
inspected or otherwise verified as complying with requirements defined in the test method. This
compliance is documented with the signature of the individual receiving the shipment on the
packing slip, receipt, or equivalent document.
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Reagents and standards are tracked through the General Reagent/Standard Receiving Logbook
(SOP-100CL-LOG-100CL-1.0). Some instrument (i.e., ICP/MS and GC/MS) have individual
standard receiving logbooks, where chemicals unique to those instruments are logged. Upon
receipt, relevant information about the item is logged in the logbook, including the description,
vendor/catalog number, Lot number, date received, initials of the person creating the log-in entry,
expiration date, CAS #, storage code, and any additional comments as needed. Each line entry in
the logbook has a unique, sequential, non-repeating reagent tracking number (REA#). The REA#
is clearly written in permanent ink on the exterior of the container of all reagents and standards.

For original containers, the expiration date provided by the manufacturer shall be recorded on the
exterior of the container. If an expiration date is not provided by the manufacturer, then an
expiration date is not required. No reagents or standard should be used after their expiration dates
unless their reliability is verified by the laboratory through reagent blanks, comparing analytical
results to non-expired reagents/standards, where relevant.

Any documents received with the supplies and services including specifications, certificates of
analyses, warranties, maintenance records, calibration records, etc., are kept on file.

The supplies received are stored according to manufacturer’s recommendations, laboratory SOPs
or test method specifications.

10.2. Approval of Suppliers

The laboratory keeps a list of approved vendors that meet the criteria set forth in SOP-005Q —
“Vendor Selection and the Use of the Approved Vendors List.” The PFF QA Manager maintains
a list of approved suppliers. All vendors that are in the list of approved vendors have met specified
quality, critical parameters required to maintain on-going quality system. Evaluation and selection
of suppliers and vendors is performed, in part, on the basis of the quality of their products, their
ability to meet the demand for their products, the overall quality of their services, their past history
and competitive pricing. This is achieved through evaluation of objective evidence of quality
furnished by the supplier, which can include certificates of analysis, recommendations, and proof
of historical compliance with similar programs for other clients. To ensure that quality critical
consumables and equipment conform to specified requirements, all purchases from specific
vendors are approved by the Laboratory Manager.

To order laboratory supplies, a vendor(s) must first be selected from this established list. Any
vendor or item outside the list must go through the quality check system as described in the SOP-
005Q first and seek approval from the QA Manager prior to placing the order.
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11. SERVICE TO THE CLIENT
(TNI V1:M2 — Section 4.7)

As a captive lab, client related activities and communication with the PAS Laboratory is very
limited. The PFF Sales Department provides customer-facing support. PFF collaborates with
clients and/or their representatives in clarifying their requests and in monitoring laboratory
performance related to their work. Each request is reviewed to determine the nature of the request
and the laboratory's ability to comply with the request within the confines of prevailing statutes
and/or regulations without risk to the confidentiality of other clients.

11.1. Client Confidentiality

The laboratory confidentiality policy is to not divulge or release any information to a third party
without proper authorization. Third party requests for data and information are referred to the
client. Data and records identified as proprietary, privileged, or confidential are exempt from
disclosure.

All electronic data (storage or transmissions) are kept confidential, based on technology and
laboratory limitations, as required by client or regulation.

Hard copies of analytical data and reports are maintained as required by regulation, permit
requirements, and in accordance with Section 16 of this Quality Manual. Only personnel
authorized to view this information shall have access to it.

A confidentiality notice such as the one below is attached to email messages containing
confidential client information.

Confidentiality Notice
“The information contained in this e-mail message is confidential
information. It is intended only for the use of the individual or entity named
above. If you are not the intended recipient, you are notified that any
disclosure, copying, distribution, electronic storage or use of this
communication is prohibited.”

Records and documents generated by the PAS Laboratory in association with waste acceptance
determinations are public records and may be subject to disclosure according to the guidelines and
exceptions published in Chapter 119 of Florida Statutes. Similar records and data associated with
process support or research and development are considered proprietary business confidential
information and are managed accordingly. The laboratory cannot guarantee the confidentiality of
reports transmitted electronically or by facsimile.
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11.2. Client Support

Communication with the client, or their representative, is maintained by PFF to provide proper
instruction and modification for testing. Technical staff is available to discuss any technical
questions or concerns the client may have.

The client, or their representative, may be provided reasonable access to laboratory areas for
witnessing testing.

When applicable, delays or major deviations to the testing are communicated to the client
immediately by phone or email by PFF Sales, the Technical Director, or their designee.

The laboratory will provide the client with all requested information pertaining to the analysis of
their samples. An additional charge may apply for additional data/information that was not
requested prior to the time of sample analysis or previously agreed upon.

11.3. Client Feedback

The laboratory seeks both negative and positive feedback following the completion of work
requests and periodically for ongoing work requests. Feedback provides acknowledgement,
corrective actions where necessary, and opportunities for continuous improvement.

Negative customer feedback is documented as a customer complaint (see Section 11 —
“Complaints”).

PFF provides contact information to the client with each analytical report (if applicable) and
actively solicits feedback through follow-up communication with the client. Analytical reports
may be reviewed with clients in detail at their request or if there are any circumstances about the
samples or analytical procedures that warrant such review as deemed by the Laboratory Manager.

Upper management may periodically receive and solicit feedback from client facilities as part of
corporate meetings and communications. Such feedback is provided to the Laboratory Manager to
support development and implementation of improvements, corrective actions, and preventive
measures as warranted.
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12. COMPLAINTS
(TNI V1:M2 — Section 4.8)

The purpose of this Section is to assure that customer complaints are addressed and corrected. This
includes requests to verify results or analytical data. Complaints provide the laboratory an
opportunity to improve laboratory operation and client satisfaction.

Complaints by customers or other parties are reviewed by management and an appropriate action
is determined. All customer complaints are documented by the person receiving the complaint and
addressed to the responsible manager.

If it is determined that the complaint regarding the PAS Laboratory or analytical data has merit,
the procedures outlined in Section 14 — “Corrective Action” are utilized. If it is determined that a
complaint is without merit, it is documented as well.

A complaint such as a concern that data is repeatedly late should be reviewed for preventive action
(see Section 15 — “Preventive Action”) to minimize a future occurrence.
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13. CONTROL OF NON-CONFORMING ENVIRONMENTAL
TESTING WORK
(TNI VI1:M2 — Section 4.9)

Non-conforming work is work that does not meet acceptance criteria or requirements.
Nonconformances can include departures from standard operating procedures or test methods or
unacceptable quality control results (see Section 27 — “Quality Assurance for Environmental
Testing”). Identification of non-conforming work can come through customer complaints, quality
control, instrument calibration, evaluating consumable materials, staff observation, final report
review, management reviews, and internal and external audits.

13.1. Exceptionally Permitting Departures from Documented Policies and Procedures

Requests for departures from laboratory procedures reviewed on a case-by-case basis, approved
by the Technical Director and/or Laboratory Manager, and documented in the analytical notes for
the relevant samples. Data associated with the departure will be qualified as necessary. Planned
departures from procedures or policies do not require audits or investigations.

Examples of departures may include:

¢ Insufficient sample volume for a rerun, where holding time has already been exceeded, or
where sample data are not affected by the nonconformance.

¢ You do not receive the required sample volume, and the customer/PFF Operations wants
you to complete the analysis anyway. The departure would be documented, and the data
would be qualified if necessary.

13.2. Non-Conforming Work

The lab policy for control of non-conforming work is to identify the non-conformance, determine
if it will be permitted, and take appropriate action. All employees have the authority to stop work
on samples when any aspect of the process does not conform to laboratory requirements. The
Laboratory Manager makes a determination on the nature of the non-conformance and proceeds
with the appropriate action. Corrective action for routine, non-recurring exceedances can be
documented where relevant (i.e., raw data worksheets, logbooks, e-mail, a database, or other
documents). More serious corrective actions (non-conforming work that could reoccur or where
there is doubt that the laboratory is in compliance with its own policies and procedures) require a
more formal corrective action process.

The procedure for investigating and taking appropriate corrective actions of non-conforming work
are described in Section 14 — “Corrective Actions.” Further, Section 14.3 describes procedures for
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Technical Corrective Actions. Formal corrective action procedures must be followed for non-
conforming work that could reoccur (beyond expected random QC failures) or where there is doubt
about the laboratory’s compliance to its own policies and procedures.

The investigation and associated corrective actions of non-conforming work involving alleged
violations of the company’s Ethics and Data Integrity policies must follow the procedures outlined
in Section 19 — “Data Integrity.”

The laboratory evaluates the significance of the non-conforming work and takes corrective action
immediately. PFF Operations is notified if their data has been impacted. The laboratory allows the
release of non-conforming data only with approval by the Laboratory Manager on a case-by-case
basis. Non-conforming data is clearly identified in the final report (see Section 28 — “Reporting
the Results™).

The discovery of a non-conformance for results that have already been reported to PFF Operations
must be immediately evaluated for significance of the non-conformance, its acceptability to the
customer, and determination of the appropriate corrective action.

13.3. Stop Work Procedures

Personnel notify the Laboratory Manager of any non-conformances. The Laboratory Manager
reviews the significance of the non-conformance and develops a course of action. If data are
questionable, the Technical Director may be involved in the review and PFF Operations are
notified.

When an investigation of non-conformance indicates that the cause of the non-conformance
requires that a method be restricted or not used until modifications are implemented, the
Laboratory Manager will immediately notify all personnel of the suspension/restriction. The
laboratory will hold all relevant reports to PFF Operations pending review. The Technical Director
must be involved in the resolution of the issue and must verify that the issue is resolved before
work may resume. Resumption of work after work has been stopped is authorized by the Technical
Director and/or Laboratory Manager. Personnel are notified by the Laboratory Manager when
resumption of work is authorized. The Laboratory Manager will document the issue, root cause,
and resolution using the corrective action procedures described in Section 14 — “Corrective
Action.”

The reporting of non-conforming work involving alleged violations of the company’s Ethics and
Data Integrity policies must be reported to the Technical Director. Procedures described in Section
19 — “Data Integrity” are followed.
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14. IMPROVEMENT
(TNI V1:M2 — Section 4.10)

Improvement in the overall effectiveness of the laboratory management system is a result of the
implementation of the various aspects of the laboratory’s management system:

quality policy and objectives (Section 5 — “Management”);
internal auditing practices (Section 17 — “Audits”);

review and analysis of data (Section 27 — “Quality Assurance for Environmental Testing”);
corrective action (Section 14 — “Corrective Action”);
preventive action (Section 15 — “Preventive Action”) process; and
annual management review of the quality management system (Section 18 — “Management

Reviews”) where the various aspects of the management and quality systems are
summarized and evaluated and plans for improvement are developed.

Table 14-1 outlines metrics that are monitored and periodically reviewed to infer areas and means
for implementing improvements to the laboratory management system. The Laboratory Manager
provides a summary of these metrics and recommendations for improvement in his annual review
report to the Technical Director on the laboratory management system. Serious issues or
opportunities for significant improvement discovered through this monitoring process may be
brought to the attention of management and/or implemented at any time.

Table 14-1 Metrics Reviewed to Identify Improvements

Metric Monitoring Frequency Review Frequency
Analytical Turnaround Time Every Sample Analysis Monthly

Control Charting Every Sample Analysis 6 months
Corrective Actions Every Non-conformance Event | Monthly

Customer Feedback/Complaints | Every Event Monthly

Audit Performance Every Audit Every Audit

Proficiency Test Performance

Every Test Event

Every Test Event
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15. CORRECTIVE ACTION
(TNI VI1:M2 — Section 4.11)

Corrective action is the action taken to eliminate the causes of an existing non-conformity, defect,
or other undesirable situation in order to prevent recurrence.

Deficiencies cited in external assessments, internal quality audits, data reviews, customer
feedback/complaints, control of nonconforming work, or managerial reviews are documented and
require corrective action. Corrective actions taken are appropriate for the magnitude of the problem
and the degree of risk.

15.1. General Procedure

The laboratory uses the MP2 Database to document and track corrective actions relating to certified
laboratory activities. General procedures for documenting and tracking nonconforming work for
certified activities is detailed in PFF SOP-015Q — “Non-Conformance.”

The Laboratory Manager is responsible for initiating corrective action on routine data reviews for
certified analyses where a nonconformance is found that could reoccur (beyond expected random
QC failures) or where there is doubt about the compliance of the laboratory to its own policies and
procedures for certified activities. The Laboratory Manager is responsible for monitoring and
recording the corrective action.

All deficiencies are investigated, and a corrective action plan is developed and implemented if
determined necessary. The implementation is monitored for effectiveness.

15.1.1. Cause Analysis

When failures due to systematic errors have been identified, the first step of the corrective
action process starts with the initial investigation and determination of root cause(s) of the
problem. Records of nonconformances for certified analyses requiring corrective action are
documented in the “Non-Conformance/Corrective-Preventative Action Report” form
(SOP-100CL-FORM-100CL-7.0) and maintained in the MP2 Database to show that the
root cause(s) was investigated and includes the results of the investigation.

Where there may be non-systematic errors and as such the initial cause is readily
identifiable, expected random failures (e.g. failed quality control), or non-certified
activities, a formal root cause analysis is not performed and the process begins with
selection and implementation of corrective action (also see Section 14.3 — “Technical
Corrective Actions™).

15.1.2. Selection and Implementation of Corrective Actions
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Where uncertainty arises regarding the best approach for analysis of the cause of
exceedances that require corrective action, appropriate personnel (Analyst and/or
Laboratory Manager) will recommend corrective actions that are appropriate to the
magnitude and risk of the problem and that will most likely eliminate the problem and
prevent recurrence.

The Laboratory Manager ensures that corrective actions are discharged within the agreed
upon time frame.

15.1.3. Monitoring of Corrective Action

The Laboratory Manager will monitor through the MP2 database the implementation and
documentation of the corrective action to assure that the corrective actions were effective.
The laboratory’s internal auditing process may be used for follow-up monitoring of
corrective actions and their effectiveness. Regular data review may also be appropriate.
See SOP-003Q — “Corrective Action” for further information on the procedure for
monitoring corrective actions.

15.2. Additional Audits

Where the identification of nonconformances or departures from normal lab procedures cast doubt
on the laboratory's compliance with its own policies and procedures, or on its compliance with the
TNI Standard, the laboratory ensures that the appropriate areas of activity are audited in
accordance with Section 17 — “Internal Audits” as soon as possible.

In many cases, the additional audits are follow-ups after the corrective action has been
implemented to ensure it is effective. These are done when a serious issue or risk to the laboratory
have been identified.

15.3. Technical Corrective Action

Sample data associated with a failed quality control are evaluated for the need to be reanalyzed or
qualified. Unacceptable quality control results for certified analyses are documented, and if the
evaluation requires cause analysis, the cause and solution are recorded (also see Section 12 —
“Control of Nonconforming Environmental Testing Work™).

Analysts routinely implement corrective actions for data with unacceptable QC measures. First
level correction may include reanalysis without further assessment. If the test method SOP
addresses the specific actions to take, they are followed. Otherwise, corrective actions start with
assessment of the cause of the problem.
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Corrective action for non-systematic errors or expected random failures for certified analyses are
documented in form SOP-100CL-FORM-100CL-8.0 — “Tracking Corrective Action Form.”
Corrective actions for nonconformances for certified analyses that may reoccur (beyond expected
random QC failures) or where there is concern that the laboratory is not in compliance with its
own policies and procedures require that a corrective action report be completed (see Section 14.1).

Technical managers review corrective action reports and suggest improvements, alternative
approaches, and procedures where needed.

If the data reported are affected adversely by the nonconformance, the affected data is clearly
identified in the report and the customer is notified.
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16. PREVENTIVE ACTION
(TNI VI1:M2 — Section 4.12)

Preventive action is a pro-active process to identify opportunities for improvement rather than a
reaction to the identification of problems or complaints.

Preventive action includes, but is not limited to:

e Review of QC data to identify quality trends.

Regularly scheduled staff quality meetings to ensure staff is knowledgeable in quality
procedures.

Review of client feedback to look for improvement opportunities.

Review of proficiency testing data to look for analytes that were nearly missed.

Annual managerial reviews.

Scheduled instrument maintenance.

When improvement opportunities are identified or if preventive action is required, action plans are
developed, implemented, and monitored to reduce the likelihood of the occurrence of
nonconformities. Actions taking to address areas of potential risks and nonconformities may
include but are not limited to revisions to laboratory procedures or documentation, improvements
to laboratory activities that increase accuracy and efficiency, and implementing new procedures to
reduce or eliminate risk.

The procedure for preventive actions includes the initiation of such actions and subsequent
monitoring to ensure that they are effective. Preventive actions are monitored for effectiveness by
reviewing data, QC trends, documentation, procedures, and input from laboratory staff. If it is
determined that the issue has not been resolved, the preventative action process is repeated.

All personnel have the authority to offer suggestions for improvements and to recommend
preventive actions, however management is responsible for implementing preventive action.

Preventative actions that pose a significant change to laboratory activities are documented via
SOP-100CL-FORM-100CL-7.0 — “Non-Conformance/Corrective-Preventative Action Report.”
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17. CONTROL OF RECORDS
(TNI VI1:M2 — Section 4.13)

Records are a subset of documents, usually data recordings that include annotations, such as daily
refrigerator temperatures posted to a laboratory form, lists, spreadsheets, or analyst notes on a
chromatogram. Records may be on any form of media, including electronic and hard copy. Records
allow for the historical reconstruction of laboratory activities related to sample-handling and
analysis.

The laboratory maintains a record system appropriate to its needs, records all laboratory activities,
and complies with applicable standards or regulations as required. Records of original observations
and derived data are retained to establish an audit trail. Records help establish factors affecting the
uncertainty of the test and enable test repeatability under conditions as close as possible to the
original.

A record of names, initials, and signatures for all individuals who are responsible for signing and/or
initialing any laboratory record is located in SOP-100CL-FORM-100CL-5.0 — “Employee
Signature Register.”

17.1. Records Maintained

Records of all procedures to which a sample is subjected while in the possession of the laboratory
are kept. The laboratory retains all original observations, calculations, and derived data (with
sufficient information to produce an audit trail), calibration records, personnel records, and a copy
of the test report for a minimum of five (5) years from generation of the last entry in the records.
In the case of records associated with mixed-waste samples, data is retained indefinitely. At a
minimum, the following records are maintained by the laboratory to provide the information
needed for historical reconstruction, where relevant:

i.  all raw data, whether hard copy or electronic, for calibrations, samples and quality
control measures, including analysts’ worksheets and data output records
(chromatograms, strip charts, and other instrument response readout records);

ii.  a written description or reference to the specific method(s) used, which includes a
description of the specific computational steps used to translate parametric
observations into a reportable analytical value (a copy of all pertinent SOPs);

iii.  laboratory sample ID code;
iv.  date of analysis;

v.  time of analysis is required if the holding time is seventy-two (72) hours or less, or
when time critical steps are included in the analysis (e.g., extractions and incubations);
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Vi.

Vii.
viii.

1X.

Xi.
Xil.

Xiii.

X1V.

XV.

XVi.
XVil.
XViil.

XiX.

XX.
XX1.
XXIl.
XXlil.
XXI1V.
XXV.
XXVI.
XXViL.
XXVIil.
XXIX.

XXX.

instrumentation identification and instrument operating conditions/parameters (or
reference to such data);

all manual calculations (including manual integrations);
analyst's or operator's initials/signature or electronic identification;

sample preparation, including cleanup, separation protocols, incubation periods or
subculture, ID codes, volumes, weights, instrument printouts, meter readings,
calculations, reagents;

test results (including a copy of the final report);
standard and reagent origin, receipt, preparation, and use;
calibration criteria, frequency and acceptance criteria;

data and statistical calculations, review, confirmation, interpretation, assessment and
reporting conventions;

quality control protocols and assessment;

electronic data security, software documentation and verification, software and
hardware audits, backups, and records of any changes to automated data entries;

method performance criteria including expected quality control requirements;
proficiency test results;
records of demonstration of capability for each analyst;

a record of names, initials, and signatures for all individuals who are responsible for
signing or initialing any laboratory record;

correspondence relating to laboratory activities for a specific project;

corrective action reports;

preventive action records;

copies of internal and external audits including audit responses;

copies of all current and historical laboratory SOPs, policies and Quality Manuals;
sample receiving records (including information on any interlaboratory transfers);
sample storage records;

data review and verification records;

personnel qualification, experience and training records;

archive records; and

management reviews.
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17.2. Records Management and Storage

The laboratory maintains a record management system for control of laboratory notebooks,
instrument logbooks, standards logbooks, and records for data reduction, validation, storage, and
reporting (see SOP-004Q — “Document Control”). Data is recorded immediately and legibly in
permanent ink, and data generated by automated data collections systems is recorded
electronically. Corrections are initialed and dated with the reason noted for corrections other than
transcription errors. A single line strikeout is used to make corrections so that the original record
is not obliterated.

Electronic documents are stored on the PFF server, which is backed up regularly by Perma-Fix
Corporate IT. Access is assigned to each folder in the PFF server by the PFF QA Manager and
relevant Area Manager.

Records, including electronic records, are easy to retrieve, legible, and protected from deterioration
or damage, held secure and in confidence, and are available to accrediting bodies for a minimum
of five (5) years or as required by regulation or contract. Records that are stored only on electronic
media are supported by the hardware and software necessary for their retrieval. Access to protected
records is limited to laboratory management to prevent unauthorized access or amendment.

Additional information regarding control of data is included in Section 22.5 — “Control of Data.”

Procedures for identification, collection, indexing, access, filing, storage, maintenance, and
disposal of quality and technical records are found SOP-004Q — “Document Control.” Quality
records shall include reports from internal audits and management reviews as well as records of
corrective and preventive actions.

Archived information and access logs are protected against fire, theft, loss, environmental
deterioration, vermin, and in the case of electronic records, electronic or magnetic sources.
Archived records have limited access and are checked out through an access log. Archived records
are kept in appropriate onsite storage.

In the event that the laboratory transfers ownership or goes out of business, records are maintained
or transferred according to client instructions. Appropriate regulatory and state legal requirements
concerning laboratory records shall be followed.

17.3. Legal Chain of Custody Records

For procedures on legal COC records, see SOP-302CL — “Sample Management in the Analytical
Services Laboratory.”
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18. AUDITS
(TNI V1:M2 — Section 4.14)

Audits measure laboratory performance and verify compliance with accreditation/ certification and
project requirements. Audits specifically provide management with an on-going assessment of the
management system. They are also instrumental in identifying areas where improvement in the
management/quality system will increase the reliability of data. Audits are of four main types:
internal, external, performance, and system. Section 17.5 discusses the handling of audit findings.

18.1. Internal Audits

Annually, the laboratory prepares a schedule of internal audits and reviews to be performed during
the year that are tracked through the MP2 Database. These audits verify compliance with the
requirements of the management/quality system, including analytical methods, SOPs, the Quality
Manual, ethics policies, data integrity, other laboratory policies, and the TNI Standard.

It is the responsibility of the Laboratory Manager to plan and organize audits as required by the
schedule and requested by management. These audits are carried out by trained and qualified
personnel who are, wherever resources permit, independent of the activity to be audited.

The general laboratory audit assesses overall performance for sample processing and analysis. This
audit is performed annually and is recorded on the “General Laboratory Audit Checklist” form
(SOP-100CL-FORM-100CL-9.0).

In addition to the scheduled internal audits, it may sometimes be necessary to conduct special
audits as a follow-up to corrective actions, PT results, complaints, regulatory audits, or alleged
data integrity issues. These audits address specific issues.

The area audited, the audit findings, and corrective actions are recorded. Audits are reviewed after
completion to assure that corrective actions were implemented and effective. This review may
occur during the next scheduled audit unless findings are observed that cast doubt on the validity
of data. Corrective actions that warrant sooner review will be acted upon accordingly.

18.2. [External Audits

It is the laboratory’s policy to cooperate and assist with all external audits, whether performed by
clients or an accrediting body. Management ensures that all areas of the laboratory are accessible
to auditors as applicable and that appropriate personnel are available to assist in conducting the
audit.

18.2.1. Confidential Business Information (CBI) Considerations
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During on-site audits, on-site auditors may come into possession of information claimed
as business confidential. A business confidentiality claim is defined as “a claim or
allegation that business information is entitled to confidential treatment for reasons of
business confidentiality or a request for a determination that such information is entitled to
such treatment.” When information is claimed as business confidential, the laboratory must
place on (or attach to) the information at the time it is submitted to the auditor, a cover
sheet, stamped or typed legend or other suitable form of notice, employing language such
as “trade secret”, “proprietary” or “company confidential”’. Confidential portions of
documents otherwise non-confidential must be clearly identified. CBI may be purged of
references to client identity by the responsible laboratory official at the time of removal
from the laboratory. However, sample identifiers may not be obscured from the
information.

18.3. Performance Audits

Performance audits may be Proficiency Test Samples, internal single-blind samples, double-blind
samples through a provider or client, or anything that tests the performance of the analyst and
method.

Proficiency Test Samples are discussed in Section 27 — “Quality Assurance for Environmental
Testing.”

18.4. System Audits

The Laboratory’s management system is audited though annual management reviews. Refer to
Section 18 — “Management Reviews” for further discussion of management reviews.

18.5. Handling Audit Findings

Internal or external audit findings are responded to within the time frame agreed to at the time of
the audit. The response may include action plans that could not be completed within the response
time frame. A completion date is established by management for each action item and included in
the response.

The Laboratory Manager is responsible for developing and implementing corrective actions for
internal and external audits for findings pertaining to the PAS Laboratory. Corrective actions are
documented through the corrective action process described in Section 14 — “Corrective Actions.”

Audit findings that cast doubt on the effectiveness of the laboratory operation to produce data of
known and documented quality or that question the correctness or validity of sample results must
be investigated. Corrective action procedures described in Section 14 — “Corrective Action” must
be followed. PFF Operations and/or must be notified in writing if the investigation shows the
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laboratory results have been negatively affected and requirements of PFF Operations and/or the
client have not been met. PFF Operations and/or the client must be notified within 14 days after
the laboratory discovers the issue. Laboratory management will ensure that this notification is
carried out within the specified time frame.

All investigations that result in findings of inappropriate activity are documented and include any
disciplinary actions involved, corrective actions taken, and all appropriate notifications of clients.
See Section 19 — “Data Integrity Investigation” for additional procedures for handling

inappropriate activity.
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19. MANAGEMENT REVIEWS
(TNI V1:M2 — Section 4.15)

Top management, including the PAS Technical Director, PAS Laboratory Manager, Technical
Services Manager, PFF Quality Assurance Manager, and the Radiation Safety Officer (attendance
optional), reviews the management system on an annual basis and maintains records of review
findings and actions. This function is essential in monitoring and maintaining the laboratory’s
quality system, data quality and integrity, and the overall operation of the laboratory. It involves
an evaluation of specific topics, including laboratory organization, processes, quality system
documentation, customer feedback, key problems and resolutions, quality performance, data
trending and monitoring, etc. The review can identify areas of weaknesses, opportunities for
improvement, and short/long-term goals for the laboratory.

19.1. Procedure

The Management Review is conducted at least once per year. Additional reviews can be conducted
as needed, as in the case of addressing major deficiencies.

The Laboratory Manager will compile all relevant and necessary laboratory documentation in
preparation for the review, including proficiency testing results, performance evaluations,
internal/external audit findings, QC data trends, training records, client feedback, corrective
actions, etc.

The Management Review Form (SOP-100CL-FORM-100CL-10.0) serves as a tool to guide the
meeting and address all topics required by regulatory standards. The Laboratory Manager will note
all relevant information discussed during the meeting on this form, which will later be used to
prepare the final report.

The following are reviewed to ensure their suitability and effectiveness:

a. Suitability of policies and procedures. Current laboratory policies and procedures are
evaluated for their suitability and effectiveness, and areas requiring change or improvement
are identified.

b. Reports from managerial and supervisory personnel. Any relevant reports created
throughout the year by top management are summarized and discussed as they pertain to
the laboratory.

c. Qutcome of recent internal audits. The Laboratory Manager will present the findings of
recent internal audits, including any deficiencies, non-conformances, corrective actions,
and areas of improvement.

d. Corrective and preventive actions. The Laboratory Manager will present the outcome of
relevant corrective actions and the need for improvement and/or change to laboratory
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policies and procedures will be identified. The implementation of preventative actions and
the effectives of current policies to prevent non-conformances will be considered.

Assessments by external bodies. A summary is presents of all relevant external audits,
including any assessments conducted by the Florida Department of Health, an accrediting
body associated with NELAC, and the Department of Energy Consolidated Audit Program.

Results of interlaboratory comparisons or proficiency tests. The Laboratory Manager
presents the results from the PT studies, both internal and external, where relevant.

Changes in the volume and type of the work. The laboratory’s monthly sample analyses
report for the previous year is summarized by the Laboratory Manager and trends are
identified. The past and anticipated workload of the laboratory and the sufficiency of the
available resources and staffing is evaluated. Areas needing additional resources (i.e.,
equipment, maintenance, workspace, personnel, etc.) are identified, and a plan to address
those deficiencies is established.

PFF Operations/Customer feedback and complaints. All customer feedback is address, and
improvements are discussed accordingly. The nature of the complains are evaluated, and a
plan of correction and/or improvement to resolve the issue(s) is established.

Recommendations for improvement. Laboratory Management evaluate all information
presented during the review and determine the best course of action that will address
deficiencies to achieve a system of operation that is more effective and efficient at fulfilling
the standards outlined in the Quality Manual and regulatory standards.

Other relevant factors. Other relevant factors, such as quality control activities, resources,
staff training, and any other relevant topics are discussed.

Findings and follow-up actions from management reviews are recorded by the Laboratory
Manager and kept as a permanent record. Management will determine appropriate completion
dates for action items and ensure they are completed within the agreed upon time frame. Future
management reviews will evaluate the effectiveness of the implementations.
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20. DATA INTEGRITY
(TNI V1:M2 — Section 4.16)

This Section covers all topics related to ethics and data integrity policies, procedures, training, and

data integrity investigations.

The PAS Laboratory is committed to ensuring the integrity of its data and providing valid data of
known and documented quality to its clients. The elements the PAS Laboratory’s Ethics and Data

Integrity program include:

e Documented data integrity procedures signed and dated by top management (see Section

19.1)

e An Ethics and Data Integrity Policy signed by all management and staff and reviewed

annually during data integrity training (see Appendix A).

e Annual data integrity training (see Section 19.2).

e Procedures for confidential reporting of alleged data integrity issues (see Section 19.3).

e An audit program that monitors data integrity (see Section 17 — “Audits”) and procedures
for handling data integrity investigations and client notifications (see Section 19.4).

20.1. Ethics and Data Integrity Procedures

The Ethics and Data Integrity Policy provides an overview of the program. Written procedures
that are considered part of the Ethics and Data Integrity program include:

e Laboratory Ethics and Data Integrity Policy (see Appendix A)

e Company Ethics and Conflict of Interest Policy (see the Perma-Fix Employee Handbook)

e Corrective action procedures (see Section 14 — “Corrective Action”)

e Manual data manipulation (see Section 14 — “Corrective Action”)

e Procedures for Data Integrity Investigations (see Section 19.4 below)

e Data recall procedures (see Section 14 — “Corrective Action™)

e Data Integrity Training procedures (see Section 19.2 below)

Management reviews data integrity procedures annually and updates these procedures as needed.

20.2. Data Integrity Training
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Data integrity training is provided as a formal part of new employee orientation and a refresher is
given annually for all employees. Employees are required to understand that any infractions of the
laboratory data integrity procedures shall result in a detailed investigation that could lead to very
serious consequences including immediate termination, debarment, or civil/criminal prosecution.
This is discussed in the Ethics and Data Integrity Policy that every employee is required to sign
annually (SOP-100CL-FORM-100CL-1.0). Attendance for required training is monitored through
a signature attendance sheet.

An agenda detailing the topics covered in Ethic and Data Integrity training is provided to each
trainee in writing prior to the training class (see SOP-100CL-FORM-100CL-3.0). Data integrity
training emphasizes the importance of proper written narration on the part of the analyst with
respect to those cases where analytical data may be useful but are in one sense or another partially
deficient (see SOP-100CL-FORM-100CL-2.0). The following topics and activities are covered:

e organizational mission and its relationship to the critical need for honesty and full
disclosure in all analytical reporting;

e how and when to report data integrity issues;

e record keeping;

e training, including discussion regarding all data integrity procedures;

e data integrity training documentation;

e in-depth data monitoring and data integrity procedure documentation;

e requirements, if any, for external ethics program training;

e external resources available to employees;

e consequences for data integrity actions; and

e specific examples of breaches of ethical behavior such as improper data manipulations,
adjustments of instrument time clocks, and inappropriate changes in concentrations of
standards.

When contracted technical or support personnel are used, the Laboratory Manager is responsible
for ensuring that they are trained to the laboratory’s management system and data integrity
procedures, competent to perform the assigned tasks, and appropriately supervised.

20.3. Confidential Reporting of Ethics and Data Integrity Issues

Confidential reporting of data integrity issues is assured through the following procedures.

In order to maintain reporting integrity and confidentiality, Perma-Fix employs an outside hotline
service called EthicsPoint (phone number: 844-714-0960). EthicsPoint is a confidential, toll-free
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reporting hotline for any PFF employees to voice concerns, allegations, or questions about
improper, illegal, or unethical conduct or activities pertaining to any aspect of PFF. Reports may
be submitted anonymously, or the employee may identify themselves if they wish. If a report
through the hotline is made, EthicsPoint notifies the Perma-Fix Chief Executive Officer and Vice
President of Human Resources, who take appropriate action should any report of potential data
integrity infractions be deemed credible and significant enough to warrant further investigation.

20.4. Investigations

All investigations resulting from data integrity issues are conducted confidentially. They are
documented and notifications are made by the Technical Director to clients and/or PFF Operations
who received any negatively affected data that did not meet the client’s data quality requirements.

In the event that a report of data integrity infractions is received, it will be reviewed in private by
the Technical Director. The report will be evaluated with regard to credibility, description of
infractions, and known laboratory practices. However, if an integrity infraction claim is not able
to be objectively disproven, an investigation will be conducted. Elements of the investigation will
include but not be limited to the following:

e Identification of all current and historical data records that may be affected if the infraction
took place.

e Inspection of all data records that may have been affected to look for any signs of improper
practices in generating or recording data.

e Interviewing lab staff not accused of any infraction to discuss any observations or
knowledge they may have of the alleged infractions.

e Interviewing the staff member(s) accused of infractions to determine whether they dispute
the factual accuracy of the report or have any exculpatory explanations.

All aspects of the investigation are documented in detail. Once the investigation is concluded, all
necessary disciplinary actions are taken.
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21. PERSONNEL
(TNI VI1:M2 — Section 5.2)

The PFF Analytical Services Laboratory employs competent personnel based on education,
training, experience and demonstrated skills as required. The laboratory’s organization chart can
be found in Appendix B.

21.1. Overview

All personnel are responsible for complying with all quality and data integrity policies and
procedures that are relevant to their area of responsibility.

All personnel who are involved in activities related to sample analysis, evaluation of results or
who sign test reports, must demonstrate competence in their area of responsibility. Appropriate
supervision is given to any personnel in training and the trainer is accountable for the quality of
the trainee’s work. Personnel are qualified to perform the tasks they are responsible for based on
education, training, experience, and demonstrated skills as required for their area of responsibility.

The laboratory provides goals with respect to education, training, and skills of laboratory staff.
These goals are outlined in individual job descriptions. Training needs are identified at the time of
employment and when personnel are moved to a new position or new responsibilities are added to
their job responsibilities. Ongoing training, as needed, is also provided to personnel in their current
jobs. The effectiveness of the training must be evaluated before the training is considered complete.

Contracted personnel, when used, must meet the same competency standards, and follow the same
policies and procedures that laboratory employees must meet.

21.2. Job Descriptions

Job descriptions are available for all positions that manage, perform, or verify work affecting data
quality, and are located in Table 21-1. Job descriptions include the tasks, minimum education and
qualifications, skills, and experience required for each position. A more detailed overview of top
management’s responsibilities is included in Section 5 — “Management.”

Table 21-1 Job Descriptions of Laboratory Staff

Title Minimum Qualifications | Description
Assistant Laboratory High School Graduate; 2 | Performs duties described for the Laboratory Technician.
Manager years of experience in the | Assists the Laboratory Manager in the generation, review,
PAS Laboratory or and verification of analytical reports and data. Reviews
equivalent education. and verifies logbook entries from Laboratory Technicians.
Supervises Laboratory Technicians and assists in
sample/analysis troubleshooting.
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Title

Minimum Qualifications

Description

Laboratory Technician | High School Graduate

Prepares and analyzes samples for their assigns
instruments/analyses in accordance with PFF SOPs.
Manages sample intake, storage, and disposal. Manages
laboratory hazardous waste. Performs initial review of
analytical results and evaluates quality control parameters
to ensure that the data are within acceptable limits.
Performs initial/general corrective actions as described in
the Quality Manual. Maintains laboratory equipment and
instrumentation.

21.3.

Training

All personnel are appropriately trained and competent in their assigned tasks before they contribute
to functions that can affect data quality. It is management’s responsibility to assure personnel are
trained. Training records are used to document management’s approval of personnel competency.
The date on which authorization and/or competence is confirmed is included.

Training records are maintained by the PFF QA Manager and include documents specified in SOP-
016Q — “Personnel Indoctrination, Training and Certification.”

21.3.1. Training for New Staff

New staff members are given the training specified in SOP-016Q.

All new staff members are given introductory training and orientation upon arrival. The
training is documented on a training roster. Topics covered during the training are
determined by the tasks the new staff member will perform. The new employee also
receives Ethics & Data Integrity training and must sign-off on the Ethics and Data

Integrity Policy.

The initial training for a new task contains the following steps:

a. All documentation involved with a new and unfamiliar task is read and

understood by the trainee.

b. Training is under the direct supervision of a qualified laboratory technician.
During the time the analyst is in training, the trainee may sign laboratory
notebooks, logbooks, worksheets, etc., but all entries must be co-signed by the
trainer who is responsible for the data generated.

c. The trainee demonstrates competency in the new task before they can operate
independently. The competency for a test method is accomplished by a
demonstration of capability as defined in Section 22 — “Environmental Methods
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and Method Validation.” Approval of competency is noted by the date and initials
or signature of the Laboratory Manager on a training form.

21.3.2. Ongoing Training

New staff members are given the training specified in SOP-016Q.

All staff members are given refresher Ethics & Data Integrity training and are required to
sign off on the Ethics and Data Integrity Policy annually. The training is documented on a
training attendance roster and is given an agenda that outlines what was covered during the
training (see Section 19 — “Data Integrity”).

Ongoing training consists of:
a. The employee attests, through signature, that they have read, understood, and agree
to perform the latest version of the Quality Manual and any SOPs or policies that

the analyst is responsible for following.

b. Annually, the analyst shows continued proficiency in each method they perform by
the completion of a Continuing Demonstration of Capability (see Appendix G).

c. Attending training related to job function as applicable.

d. Maintaining training documentation in the employees training record.
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22. ACCOMODATIONS & ENVIRONMENTAL CONDITIONS
(TNI V1:M2 — Section 5.3)

22.1. Environmental

The laboratory facility is designed and organized to facilitate testing of hazardous, non-hazardous,
and radiological samples. Environmental conditions are monitored to ensure that conditions do not
invalidate results or adversely affect the required quality of any measurement. If the laboratory
environment is required to be controlled by a method or regulation, the adherence is recorded.

Analytical tests and processes are stopped when the environmental conditions jeopardize the
results.

22.2. Work Areas

Work areas may include access and entryways to the laboratory, sample receipt area, sample
storage area, sample process areas, instrumental analysis areas, chemical and waste storage area
and data handling and storage area.

Access to, and use of, areas affecting the quality of the environmental tests is controlled by
restriction of areas to authorized personnel only (see Section 21.4 below).

The laboratory workspaces are adequate for their use, and appropriately clean to support testing
activities and ensure an unencumbered work area.

Laboratory space is arranged to minimize cross-contamination between incompatible areas of the
laboratory. Volatiles analysis is in a room separate from sample preparation areas. Absence of
cross-contamination and proper instrument operation are confirmed by laboratory QC checks
analyzed with each batch of samples.

Electronic balances are located away from drafts and doorways and are in areas where their use is
not significantly affected by vibration.

The laboratory procedure for good housekeeping includes such measures as:

e janitorial service either internal or contracted;
e periodic dedicated clean-up days; and
e cach employee is responsible for straightening up their work area at the end of the day.

22.3. Floor Plan

A floor plan can be found in Appendix C.
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22.4. Building Security
The laboratory is kept secure during off hours with locks and coded keypads to control entry.

A Visitor’s Logbook for all areas of the facility is maintained for every visitor to sign in and out.
Visitors must be accompanied by laboratory personnel at all times.

Signs are used to designate secure areas.
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23. ENVIRONMENTAL METHODS AND METHOD
VALIDATION
(TNI VI1:M2 — Section 5.4 and Sections 1.4, 1.5 and 1.6 of Technical Modules TNI V1:M 3-7)

Methods and/or procedures are available for all activities associated with the analysis of the
sample, including preparation and testing. For purposes of this Section, “method” refers to both
the sample preparation and determinative methods. For the list of laboratory methods, see
Appendix E.

Before being put into use, a test method is confirmed by a Demonstration of Capability or method
validation process.

All methods are published or documented. Deviations from the methods are allowed only if the
deviation is documented, technically justified, authorized by management, and accepted by the
customer/PFF Operations.

23.1. Method Selection

A reference method is a method issued by an organization generally recognized as competent to
do so. (When ISO refers to a standard method, that term is equivalent to reference method.) When
a laboratory is required to analyze a parameter by a specified method due to a regulatory
requirement, the parameter/method combination is recognized as a reference method.

The laboratory will use methods that meet the needs of the customer/PFF Operations. Such
methods will be based on the latest edition of the method unless it does not meet the needs of the
customer/PFF Operations.

The laboratory selects methods that are appropriate to the customer/PFF Operations’ needs. When
the regulatory authority mandates or promulgates methods for a specific purpose, only those
methods will be used.

If a method proposed by a customer/PFF Operations is considered to be inappropriate or out-of-
date, the customer/PFF Operations is informed and the issue resolved before proceeding with
analysis of any samples (see Section 7 — “Review of Requests, Tenders and Contracts”).

When a method is not specified by the customer/PFF Operations, or the proposed method is
inappropriate, the laboratory will select a method that is appropriate to the end use of the data:

a. If the data are to be submitted to a regulatory authority, the method(s) specified by the
regulatory authority will be used.
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b. If the end use of the data is not regulatory or if the regulatory authority does not specify a
method, the laboratory will determine the customer/PFF Operations needs in terms of
reporting level (e.g., LOD, LOQ), bias (e.g., screening versus quantitative), and the
laboratory capabilities and capacity. Based on these criteria, the laboratory will select an
appropriate method based on the following hierarchy:

i.  Resources from published in regional, national, or international standards

ii.  Methods published by other technical organizations such as ASTM, Standard
Methods, EPA, or AOAC

iii.  Methods develop by the instrument manufacturer

iv.  Laboratory-developed methods

The customer/PFF Operations will be informed of the selected method and must approve its use
before being used to report data. All communications between the laboratory and the customer/PFF
Operations are documented.

23.2. Laboratory-Developed Methods

If the laboratory develops a method, the process of designing and validating the method is carefully
planned and documented. All personnel involved in the method design, development, and
implementation will be in constant communication during all stages of development. Final
approval for the use of the method is given by the Technical Director.

The laboratory validates laboratory developed methods, non-standard methods, and standard
methods that are modified or used outside their published scope to confirm that the methods are
fit for the intended purpose. The procedure for validating such methods is outlined in Section 22.3
below. The laboratory records all procedures and results used to validate the method and
documents a statement certifying the method for the intended use.

All quality control procedures and acceptance criteria for laboratory-developed, non-standard, and
modified methods are consistent with those of similar standard methods or technologies.

23.3. Method Validation

Validation is the confirmation, by examination and objective evidence, that the particular
requirements for a specific intended use are fulfilled.

Method validation and Demonstration of Capability procedures can be found in Appendix G —
“Chemistry.”

At a minimum, reference methods are validated by performing an Initial Demonstration of
Capability. Additional requirements are discussed for each technology.
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All methods that are not reference methods are validated before use. The validation is designed so
that the laboratory can demonstrate that the method is appropriate for its intended use. All records
(e.g., planning, method procedure, raw data and data analysis) shall be retained while the method
is in use. Based on the validation process, the laboratory will make a statement of the intended use
requirements and whether or not the validated method meets the use requirements. The statement
will be attached to associated method validation documentation.

23.4. Estimation of Analytical Uncertainty

Analytical Uncertainty is a subset of Measurement Uncertainty that includes all laboratory
activities performed as part of the analysis. When requested, the laboratory will provide an estimate
of the analytical uncertainty as determined by the standard deviation calculated from the recovery
of routine quality control samples.

When the method does not specify the mechanism for calculating the uncertainty, the laboratory
determines uncertainty by using the Laboratory Control Sample (LCS) accuracy range at a 99%
confidence interval for the given analyte. The LCS is used, when applicable, because it
incorporates the entire analytical process.

A statement of the estimated analytical uncertainty is only included in the results if it is required
by the client/PFF Operations.

23.5. Control of Data

To ensure that data are protected from inadvertent changes or unintentional destruction, the
laboratory uses procedures to check calculations and data transfers (both manual and automated).

23.5.1. Computer and Electronic Data Requirements

The laboratory assures that computers, user-developed computer software, automated
equipment, or microprocessors used for the acquisition, processing, recording, reporting,
storage, or retrieval of environmental test data are:

documented in sufficient detail and validated as being adequate for use;

b. protected for integrity and confidentiality of data entry or collection, data storage,
data transmission and data processing;

c. maintained to ensure proper functioning and are provided with the environmental
and operating conditions necessary to maintain the integrity of environmental test
data; and

d. held secure including the prevention of unauthorized access to, and the
unauthorized amendment of, computer records. Data archive security is addressed
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in Section 16 — “Control of Records” and building security is addressed in Section
21 — “Accommodations and Environmental Conditions.”

The laboratory controls access to all programs that are used to acquire, process, record, or
report data. All instrument computers are password protected. Each employee is granted
access only to those computers/programs that they use. The password is unique to the
individual and cannot be shared.

When relevant, the laboratory uses spreadsheets to calculate final results from the raw data.
Before reporting any results derived from these spreadsheets, the laboratory shall validate
the underlying calculations. To ensure that the worksheet formulae are correct, the
laboratory tests cells used for input of the data as well all cells used for calculations by
comparing the results of the spreadsheet with manually calculated data. This check is
conducted at a 5% frequency or once per batch, whichever is relevant to the analyzing
performed. The results of this verification are noted on the datasheets for that
analysis/method. For example, the moisture content datasheet includes a manual
calculation section where the calculation result is verified manually for one sample
(randomly chosen) on that sheet by comparing the spreadsheet result with the manually
calculated value. The results of this continuing verifications are noted on the datasheets for
that analysis/method.

If any changes are made to the spreadsheet program, the laboratory revalidates the entire
system before reporting results.

In addition, the algorithms, spreadsheet calculations, and/or other programs that are used
to reduce raw data to a reported value will be verified upon first use and annually thereafter

to ensure that the process produces accurate results.

Data from all electronic media are backed up and stored on the Perma-Fix server to ensure
that data are not lost. A hard copy of all data is also retained by the laboratory.

23.5.2. Data Reduction

The analyst calculates final results from raw data or appropriate computer programs and
provides the results in a reportable format. The test methods provide required concentration
units, calculation formulas, and any other information required to obtain final analytical
results.

The laboratory has manual integration procedures detailed in the relevant method SOPs
that must be followed when integrating peaks during data reduction.

The laboratory reports results using three (3) significant figures.
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As a part of the management system, the laboratory ensures that all manual calculations
are checked by another individual when possible/relevant at a frequency previously
described. In addition, a minimum of 5% of all data transfers (data entry, transcribing raw
or calculated data, etc.) will be checked for accuracy.

If any of the checked values are found to be incorrect, the laboratory will recheck all entries
associated with the data set in addition to data sets preceding and following the incorrect
data set to ensure that no other values were affected by the error. If the errors are attributed
to one individual, 100% of the work done by the individual will be checked until all of the
work is error-free.

All raw data must be retained in the Perma-Fix server, and it is maintained as described in
Section 16 — “Control of Records.”

23.5.3. Data Review Procedures

Data review procedures are located in Section 27.4 — “Data Review.”
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24.1.

24. CALIBRATION REQUIREMENTS
(TNI VI1:M2 — Sect 5.5 and Section 1.7 of Technical Modules TNI V1:M 3-7)

General Equipment Requirements

The laboratory provides all the necessary equipment required for the correct performance of the
scope of environmental testing performed by the laboratory.

All equipment and software used for testing and sampling are capable of achieving the accuracy
required for complying with the specifications of the environmental test methods as specified in
the laboratory SOPs.

Equipment is operated only by authorized and trained personnel (see Section 20 — “Personnel”).

The laboratory has procedures for the use, maintenance, handling, and storage of equipment and
they are readily available to laboratory personnel. Manuals provided by the manufacturer of the
equipment provide information on use, maintenance, handling, and storage of the equipment. A
list of laboratory analytical and support equipment is found in Table 24-1. All listed equipment is
located within the PAS Laboratory.

Table 24-1 List of Laboratory Equipment

Equnpm.ent Lab ID Brand/Model Serial Number Software
(Analysis)
ICP/MS (Serial No.) | Agilent 7700 Series ICP/MS JP11191031 MassHunter 4.1 v. C.01.01
(Metals)
GC/MS (Serial No.) | HP 6890 Series GC System US00031730 MSD ChemStation G1701CA v.
(Volatiles) HP 5973 Mass Selective Detector C.00.00 21-Dec-1999
Lumin AQUATek LVA Autosampler and US21004009 Lumin TekLink 2.1.7405.14828
Purge/Trap
GC/MS (Serial No.) | HP 6890 Series GC System US00031730 MSD ChemStation G1701CA v.
(Semi- HP 5973 Mass Selective Detector C.00.00 21-Dec-1999
volatiles)
GC/FID (Serial No.) | HP 5890 Series I GC 2921A24193 GC ChemStation v.A.09.01 [1206]
(Non-purgeable
volatiles)
GC/ECD (Serial No.) | Agilent 8860 GC System US2151C007 OpenLab CDS ChemStation
(PCBs) Edition v. C.01.10[287]
Combustion IC | (Serial No.)| Dionex ICS-1100 RFIC Ion Chromatography | 10030524 Chromeleon 7 v. 7.0.0.180
(Halides) System
Mitsubishi Automatic Liquid Sampler AT7T55229 AQF-100 System Program v.1.10
Mitsubishi GA-100 Gas Absorption Unit C7G20989 AQF-100 System Program v.1.10
Mitsubishi AQF-100 Automatic Quick C2R14310 AQF-100 System Program v.1.10
Furnace
Mitsubishi WS-100 Water Supply Unit C7W13030 AQF-100 System Program v.1.10
Flashpoint (Serial No.) | Grabner Instruments Mini-Flash FLA, 05-03-120 (N/A)
Apparatus AMETEK
Oxygen Bomb (Serial No.) | Parr Adiabatic Calorimeter 1042 (N/4)
Calorimeter
(BTU)
pH Meter (Serial No.) | Thermo Scientific Orion 2 Star pH Meter B12126 (N/A)
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Equnpm.ent Lab ID Brand/Model Serial Number Software
(Analysis)
pH Meter (Serial No.) | Thermo Scientific Orion Dual Star pH/SE E12031 (N/4)
Meter
Fluoride Meter | (Serial No.)| VWR Scientific 8010 002675 (N/A)
Balance (Serial No.) | Mettler AE160 NB100103 (N/A)
Balance (Serial No.) | Mettler AE200 G01940 (N/A)
Balance (Serial No.) | Mettler XS204 1123040589 (N/A)
Balance (Serial No.) | Mettler MS40025 1123332615 (N/A)
Balance (Serial No.) | Ohaus PA224C B553932709 (N/A)
Balance (Serial No.) | Ohaus CD11 00070066GA (N/A)
Balance (Serial No.) | Sartorius 124S 00324050251 (N/A)
Refrigerator R-3 GE Refrigerator NX64143248910324 | (N/A)
Refrigerator R-4 Haier Refrigerator, BC117LW C2002607299 (N/A)
Refrigerator R-5 General Electric (N/A) (N/A)
Tumbler T-1 Environmental Express LE Rotator 2020-12-837-0049 (N/A)
Tumbler T-2 Millipore Tumbler A74RUB036 (N/A)
Vortex V-1 Thermo Scientific LP Vortex Mixer I8KT17151 (N/A)
Vortex V-2 VWR VX-2500 Multi-Tube Vortexer 2953 (N/A)
Vortex V-3 Scientific Industries Vortex-Genie 2 2-405-150 (N/A)
Pipettes (Serial No.) | Pepetman Multiple (N/A)
Hot Block HB-1 Environmental Express Hot Block SC100 5554CEC2581 (N/A)
Centrifuge C-1 Thermo Scientific Sovall ST Plus Series 42868973 (N/4)
Centrifuge
Centrifuge C-2 Cole Parmer Centrifuge LT 1906800 (N/A)
Desiccator D-1 Sanplatec Corporation, Sanpia Dry Keeper (N/A) (N/A)
Desiccator D-2 Sanplatec Corporation, Sanpia Dry Keeper (N/A) (N/A)
Desiccator D-3 Sanplatec Corporation, Sanpia Dry Keeper (N/A) (N/A)
Oven Oven-1 Fisher Isotemp Oven 200 Series Model 255G | 1319 (N/A)
Weights (Serial No.) | Troemner Calibration Weights, Type 1, 65379 (N/A)
Class F, Grade P

A summary of planned equipment maintenance can be found in Table 24-2 and Table 24-3. These
procedures ensure proper functioning of the equipment and prevent contamination or deterioration.
Maintenance activities for instrument and equipment are documented in the relevant instrument
maintenance logs with information including the date, initials of the analyst, and a detailed
description of the maintenance activity.

All equipment is calibrated or verified, if applicable, through quality control checks before being
placed in use to ensure that it meets laboratory specifications and relevant standard specifications.

Test equipment, including hardware and software, are safeguarded from adjustments that would
invalidate the test result measurements by limiting access to the equipment and using password
protection where possible (see Section 22.5 — “Control of Data”).

Equipment that has been subject to overloading, mishandling, given suspect results, or shown to
be defective or outside specifications is taken out of service. The equipment is either isolated to
prevent its use or clearly labeled as being out of service until it has been shown to function
properly. If it is shown that previous tests are affected, then procedures for nonconforming work
are followed and results are documented (see Section 12 — “Control of Nonconforming
Environmental Testing Work™ and Section 14 — “Corrective Action”).
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No equipment is used outside of the permanent control of the laboratory.

Each item of equipment and software used for testing and significant to the results is uniquely
identified by the serial number assigned by the manufacturer. If no serial number is provided, the
lab assigns a unique identifier. Records of equipment and software are maintained. This
information includes the following:

o ®

oo e o

identity of the equipment and its software;

acceptance criteria, and the due date of next calibration;

manufacturer’s name, type identification, serial number or other unique identifier;
checks that equipment complies with specifications of applicable tests;

current location (Note: All equipment is housed in the laboratory);
manufacturer’s instructions, if available, or a reference to their location;

dates, results and copies of reports and certificates of all calibrations, adjustments,

g. maintenance plan where appropriate, and maintenance carried out to date; documentation
on all routine and non-routine maintenance activities and reference material verifications;

and

h. any damage, malfunction, modification, or repair to the equipment.

24.2. Support Equipment

Support equipment includes, but is not limited to: balances, ovens, refrigerators, temperature
measuring devices, and volumetric dispensing devices.

All support equipment is maintained in proper working order. Records are kept for all repair and
maintenance activities, including service calls.

A summary of support equipment performance checks can be found in Table 24-2. Regular
maintenance of support equipment, such as balances and pipettes, is conducted at least annually.
Maintenance on other support equipment, such as ovens, refrigerators, and thermometers is

conducted on an as-needed basis.

Table 24-2 Summary of Support Equipment Performance Checks

Performance Check

Frequency

Acceptance Criteria

Balance calibration check

[Using at least two standard weights
that bracket the expected mass]

Annual balance calibration

Daily prior to use (logged for certified
analyses)

Annually

Top-loading balance: +2% or £0.02g,
whichever is greater

Analytical balance: +£0.1% or £0.5 mg,
whichever is greater

Certificate of Calibration from ISO/IEC
17025 accredited calibration service

When PRINTED, this document is UNCONTROLLED. The person in possession is responsible for verifying that it is the most current revision

PRIOR TO USE.

Last Printed: 10/12/2022 08:40:46 F:\SOP\ACTIVE\PAS LAB\ORIGINALS\SOP-100CL - R5 - PAS LABORATORY QUALITY MANAUAL.Docx

Page 83 of 142










SOP-100CL

':-'Ei_)(a

j : PAS LABORATORY Revision:
evision:
environmental u:arvl:e-s. P = ] s Page 84 of 142
Analytical Services Laboratory Quality Manual
Performance Check Frequency Acceptance Criteria
Verification of standard mass Every 5 years Certificate of Calibration from ISO/IEC
[Using weights traceable to the 17025 accredited calibration service
International System of Units (SI)
through a NMI
pH probe Calibration Daily prior to use See PFF SOP-4000-004
[5 pH buffers for calibration will
bracket the pH of the media, reagent, or
sample tested.]
Mechanical volumetric pipette Daily prior to use (logged for certified Bias: Mean within +2% of nominal
verification check analyses) volume
[If one or two volumes are used, [Note: for variable volume pipettes, the
performed at each volume of use] nominal volume is the volume of use]
[If three or more volumes are used,
performed at volumes bracketing the
range of use and at the mid-point]
Monitoring of refrigerator/freezer Daily Refrigerators: 0°C to 6°C
temperatures Freezers: <-10°C
[Using a thermometer traceable to the
SI through an NMI]
Drying oven temperature check Daily, prior to and after use Within £5% of set temperature
Glass microliter syringe Upon evidence of deterioration General Certificate of Bias & Precision
upon receipt
Replace if deterioration is evident

Water purification system Daily prior to use Resistance > 12 MQ

The results the calibration of support equipment is within specifications or: (1) the equipment is
removed from service until repaired; or (2) records are maintained of correction factors to correct
all measurements. If correction factors are used this information is clearly marked on or near the
equipment.

Support equipment such as balances, ovens, and refrigerators/freezers are verified with a NIST
traceable reference if available, each day prior to use, to ensure operation is within the expected
range for the application for which the equipment is to be used. Acceptance criteria for equipment
verification can be found in Table 24-2.

Analytical balances are calibrated annually over the entire range of use using NIST traceable
references where available.

The deionized (DI) water purification system is checked daily prior to use and logged in the
logbook (SOP-100CL-LOG-100CL-5.0). The water quality is acceptable if the resistance is greater
than 12 megohms (MQ).
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All raw data records are retained to document equipment performance. These records include
logbooks, data sheets, or equipment computer files.

24.3. Analytical Equipment

24.3.1. Maintenance for Analytical Equipment

All equipment is properly maintained, inspected, and cleaned.

Maintenance of analytical instruments and other equipment may include regularly
scheduled preventive maintenance or maintenance on an as-needed basis (see Table 24-3).
Instrument malfunction is documented in instrument maintenance logs, which become part
of the laboratory’s permanent records. A description of what was done to repair the
malfunction and proof of return to control are also documented in the log. If the equipment
was repaired by an outside source, a copy of the repair bill may be placed in the logbook if
it has sufficient detail to explain what was done. Proof of return to control can be a QC
report demonstrating that a QC sample was run and passed criteria.

Table 24-3 Equipment Maintenance

Instrument Procedure Frequency
Inductively Coupled Check pump tubing Daily
Plasma/ Mass Check liquid argon supply Daily
Spectrometer (ICP-MS) Check fluid level in waste container Daily

Check torch Daily
Check filters Weekly
Check sample spray chamber for debris Monthly
Clean and align nebulizer Monthly
Check chiller water volume/clan filter 6 months
Check vacuum pump oil 1,440 hours
Change vacuum pump oil 4,320 hours

Replace pump tubing
Clean or replace filters
Check/clean cones & lenses

As required
As required
As required

Gas Chromatograph/
Mass Spectrometer
(GC/MS), P&T
(Volatiles)

Check carrier gas
Pump oil-level check
Replace VOCARB trap
Pump oil changing
Replace inline gas filter
Analyzer bake-out
Analyzer cleaning
Resolution adjustment
Ion gauge tube degassing
Clean ion source
Change column

Before each sample run
Monthly

Every 3-6 months, or as required
Annually, or as required
Annually, or as required
As required

As required

As required

As required

As required

As required
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Instrument Procedure Frequency
Gas Chromatograph/ Check carrier gas Before each sample run

Mass Spectrometer
(GC/MS) (Semi Volatiles)

Replace guard column
Clean injector liner
Pump oil-level check
Pump oil changing
Replace inline gas filter
Analyzer bake-out
Analyzer cleaning
Resolution adjustment
Ion gauge tube degassing
Clean ion source
Change injector septum
Change column

Before each sample run, as needed
Before each sample run, as needed
Monthly

Annually, or as required
Annually, or as required

As required

As required

As required

As required

As required

As required

As required

Gas Chromatograph (GC) | Check carrier gas flow rate in column Before each sample run
(general) Check temp. of detector, inlet, column oven Daily
Replace inline gas filters Annually, or as required
Bake injector/column As required
Change/remove sections of guard column As required
Replace connectors/liners As required
Trim/replace column As required
Remove first 6-12 inches of capillary column As required
Change/replace injector septum As required
Glass wool replacement As required
Electron Capture Detector wipe test (Ni-63) Semi-annually
Detector (ECD) Detector cleaning As required
Flame Ionization Detector cleaning As required

Detector (FID) Flush split/splitless valve and tubing As required

Combustion Ion Change quartz wool in boat 6 months

Chromatograph (CIC) Change injection port septa 6 months
Clean syringe 6 months
Leak check system Each run
Clean/replace boat 6 months
Cleaning combustion tube 6 months

Change system o-rings (lid, hatchport, & combustion tube)
Change IC column

As required
As required

Moisture Determination Check aquametry meter-electrode performance Initial
by Karl Fischer Clean lower half of dual buret When analysis is complete
Change drying tube drierite As required
Change aquametry meter-clectrode battery As required
Clean electrode & platinum ball tips As required with sample interference
Balances Calibration check (logged for certified analyses) Daily, when used
Clean pan and check if level Daily, when used
Field service/Calibration Annually
Pipettes Calibration check (logged for certified analyses) Daily, when used

Field service/Calibration

Annually
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Instrument Procedure Frequency
Deionized/Distilled Check conductivity Daily
Water Check deionizer light Daily
System cleaning As required
Replace cartridge & large mixed bed resins As required
Drying Ovens Temperature monitoring Daily
Temperature adjustments As required
Thermometers Calibration Annually
Refrigerators/ Temperature monitoring Daily
Freezers Temperature adjustment As required
Defrosting/cleaning As required
pH Meter/ Ion Analyzer Calibration/check slope Daily, when used
Clean electrode As required
Centrifuge Check brushes and bearings Every 6 months or as needed

24.3.2. Instrument Calibration

Information on instrument calibration can be found in Appendix G (Chemistry).

Initial instrument calibration and continuing instrument calibration verification are an
important part of ensuring data of known and documented quality. If more stringent
calibration requirements are included in a mandated method or by regulation, those
calibration requirements override any requirements outlined here or in laboratory SOPs.
Generally, procedures and criteria regarding instrument calibrations are provided in

Appendix G and/or method SOPs.
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25. MEASUREMENT TRACEABILITY
(TNI V1:M2 — Section 5.6)

Measurement quality assurance comes in part from traceability of standards to certified materials.

All equipment used affecting the quality of test results are calibrated prior to being put into service
and on a continuing basis (see Section 23 — “Calibration Requirements”). These calibrations are
traceable to national standards of measurement where available.

If traceability of measurements to SI units is not possible or not relevant, evidence for correlation
of results through interlaboratory comparisons, proficiency testing, or independent analysis is
provided.

25.1. Reference Standards

Reference standards are standards of the highest quality available at a given location, from which
measurements are derived. This Section refers to reference weights for balances and reference
thermometers for temperatures.

Reference Standards, such as ASTM Class 1 weights, are used for daily calibration checks only
and for no other purpose. Since the ASTM Class 1 weights are used as working standard weights
for daily checks, the weights are verified by external calibration at least every five (5) years.

Thermometers are sent out for calibration check yearly or a new thermometer is purchased to
replace the expired thermometer.

25.2. Reference Materials

Reference materials are substances that have concentrations that are sufficiently well established
to use for calibration or as a frame of reference.

Reference materials, where commercially available, are traceable to national standards of
measurement, or to Certified Reference Materials, usually by a Certificate of Analysis.

Purchased reference materials require a Certificate of Analysis where available. If a reference
material cannot be purchased with a Certificate of Analysis, it is verified by analysis and
comparison to a certified reference material and/or demonstration of capability for
characterization.

Internal reference materials, such as working standards or intermediate stock solutions, are
checked as far as is technically and economically practical. Working standards or intermediate
stock solutions are checked against a second source at first time of use. When a second source is
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not available, a vendor certified different lot is accepted as a second source. In most cases, the
analysis of an Initial Calibration Verification (ICV) standard or a Laboratory Control Sample
(LCS) can be used as a second source confirmation. Working standards and intermediate stock
solutions are given expiration dates when they are prepared based on method or regulatory
requirements. These standards are used up or disposed of by the expiration date.

Additional working standards, such as working class weights or internal thermometers, are
checked using the frequency summarized in Table 24-2 in Section 23 — “Calibration
Requirements.”

25.3. Transport and Storage of Reference Standards and Materials

The laboratory handles and transports reference standards and materials in a manner that protects
the integrity of the materials. Reference standard and material integrity is protected by separation
from incompatible materials and/or minimizing exposure to degrading environments or materials.

Reference standards and materials are stored according to manufacturer’s recommendations,
method SOP requirements, and separately from samples (see SOP-303CL — “Reagent and Standard
Control.”).

25.4. Labeling of Reference Standards, Reagents, and Reference Materials

The laboratory has procedures for purchase, receipt and storage of standards, reagents, and
reference materials. Purchase procedures are described in Section 9 — “Purchasing Services and
Supplies” and SOP-303CL — “Reagent and Standard Control.”

Expiration dates can be extended if the reference standard or material’s integrity is verified. The
extended date may not be beyond the expiration date of the referenced standards used to reverify.
Reverification consists of checking the reference standard or material against a quality control
standard from a second source at the time of use. When a second source is not available, a vendor
certified different lot is accepted as a second source. In most cases, the analysis of an Initial
Calibration Verification (ICV) standard and/or a Laboratory Control Sample (LCS) can be used as
a second source confirmation.

Reagent quality is verified by the analysis of “blank™ samples to test for impurities. Blanks are
routinely analyzed with every sample batch.

25.4.1. Stock Standards, Reagents, Reference Materials and Media

Records for all standards, reagents, reference materials, and media include:
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e Manufacturer/vendor name (or traceability to purchased stocks or neat
compounds)

e Manufacturer’s Certificate of Analysis or purity (if supplied)
e Date of receipt

e Recommended storage conditions (if applicable)

Upon receipt, all chemicals are logged into the Reagent/Standard Receiving Logbook with
the information listed above, as well as additional information outlined in SOP-303CL.
Each individual container is assigned a unique, sequential ID number, documented in the
Logbook and on the exterior of the container.

If the original container does not have an expiration date provided by the manufacturer or
vendor, then an expiration data is not required. If an expiration date is provided, the original
container must be labeled with the expiration date. No reagents or standards shall be used
after their expiration data unless their reliability is verified (see above).

In methods where the purity of reagents is not specified, analytical reagent grade is used.
If the purity is specified, that is the minimum acceptable grade. Purity is verified by the

Certificate of Analysis, which is maintained by the laboratory.

25.4.2. Prepared Standards, Reagents, Reference Materials and Media

Records for standards, reagents, reference materials, and media preparation are maintained
in the relevant Standard/Reagent Preparation Logbooks and include:

e traceability to purchased stock or neat compounds

e reference to the method of preparation

e date of preparation

e an expiration date after which the material shall not be used (unless its reliability
is verified by the laboratory)

e preparer’s initials (if prepared)

All containers of prepared standards, reagents, or materials are labeled with a unique ID,
expiration date, reagent/standard name, concentration, and initials of the preparer. Other
relevant information, such as the lot number of the stock reference material, may be added
if applicable.

Prepared reagents are verified to meet the requirements of the test method through quality
control checks and analysis of blanks.
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26. COLLECTION OF SAMPLES
(TNI VI1:M2 — Section 5.7)

The majority of the sampling is conducted by PFF Operations. The PFF Analytical Services
Laboratory, however, provides sampling services for selected containers of waste received, stored,
and/or treated at PFF. Sampling procedures are described in SOP-201CL — “Sampling and Waste
Analysis Plan for As-Received Mixed Waste” and SOP-202CL — “Sampling and Waste Analysis
Plan for Treated Hazardous Waste.” The PAS Laboratory does not provide sampling services for
other Perma-Fix facilities or for off-site sample collection.

26.1. Sampling Containers, Preservation Requirements, Holding Times

The end user of the analytical data directs sampling activities for wastes analyzed by the PAS
Laboratory. Containers used for sampling are specified and selected by the department or
individual collecting the samples.

Guidelines that specify sampling containers, preservatives and holding times, such as those found
in DEP-SOP-001/01 FS1000, were developed to ensure the quality of data used to characterize
wastes with regard to their regulatory status. PAS Laboratory data is not used for that purpose. It
is used to screen as-received wastes that have already been characterized by the generator and to
compare these results with values designated in waste profiles on record for individual streams.
The tolerance ranges allowed by the PFF RCRA operating permit in comparing analytical data
from as-received waste to profiled values far exceed any losses of analytes that would be mitigated
by following guidelines applicable to waste characterization. In addition, many of the as-received
samples are of concentrated wastes, which require no preservation (DEP-SOP-001/01 FS1000
Table FS 1000-6, footnote 1). Therefore, no preservation or holding time requirements apply to
as-received waste samples analyzed by the PAS Laboratory.

Likewise, there are no regulatory or permit requirements regarding containers, preservation or
holding times for process support samples analyzed by the PAS Laboratory. Process support data
may be used to make administrative decisions, but determination of the overall effectiveness of
the treatment process and regulatory characterization of treated wastes is based on analytical
results from certified third-party laboratories. Sampling and analysis of these third-party samples
is performed in accordance with SOP-202CL.

If preservation or holding time requirements are identified by PFF Operations or method SOPs but
are not met, the procedures in Section 12 — “Control of Nonconforming Environmental Testing
Work” are followed.

26.2. Sampling Plan
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Sampling procedures are described in PFF SOP-201CL and SOP-202CL. The SOPs include any
factors that must be controlled to ensure the validity of the subsequent analytical test(s). Sampling
procedures are used for sampling PFF waste for laboratory analysis. The procedures are made
available to all relevant personnel.

The laboratory’s procedures for dealing with nonconformances are used when PFF Operations
requests any deviations from the sampling plan or sampling procedures. The requests are
documented and included in the final test report.

26.3. Sampling Records

The following relevant sampling data are recorded:

Sampling procedure used
Date and time of sampling
Identification of the sampler

Sampling location (if relevant)

Environmental conditions (if relevant)

Statistics upon which the sampling procedures are based (if applicable)
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27. HANDLING SAMPLES AND TEST ITEMS
(TNI VI1:M2 — Section 5.8 and Section 1.7 of Technical Modules TNI VI1:M 3-7)

Requirements and procedures for the management of samples received by the PAS Laboratory can
be found in SOP-302CL — “Sample Management in the Analytical Chemistry Lab.”

27.1. Sample Receipt
When samples are received at the laboratory from PFF Operations, the chain of custody (COC) or
sample submission sheets are reviewed, and sample condition is documented if necessary. Samples

are given unique identifier and are logged into the sample tracking system.

27.1.1. Chain of Custody

For in-house samples, a sample submission sheet/COC from PFF Operations accompany
all samples submitted to the laboratory. The type of submission sheet/COC is determined
by the nature of the sample (i.e., drum sheets, preapproval/roberollers, industrial, bench
studies, etc.), and contains relevant information about each sample for tracking and
processing purposes. The log-in technicians verify the submission sheet/COC information
against the sample bottles; any discrepancies are resolved prior to completing the log-in
process.

The COC for samples requiring certified analyses must use the PAS Laboratory COC
(SOP-100CL-FORM-100CL-6.0), which contains specific information in accordance with
regulatory standards. The COC is completed by PFF Operations personnel and provides a
written record of the handling of the samples until they are received at the laboratory.

The COC includes the following information is needed on this record:

Project name/number

Sample identification

Date and time of collection

Sample type (matrix)

Preservation type

Container type and number of containers for each sample
Analyses requested

Signatures of relevant personnel (sampled, relinquished, received)

The COC also provides information on what type of testing is being requested and can act
as an order for laboratory services in the absence of a formal contract. The COC and any
additional records received at the time of sample submission are maintained by the
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laboratory and accompany the COC from receipt through to completion and storage of the
records.

27.1.1.1. Legal Chain of Custody

See SOP-302CL Section 5.2.4 for further detail.
27.2. Sample Acceptance

The laboratory has a sample acceptance policy that is made available to sample collection
personnel. It emphasizes the need for use of water-resistant ink, providing proper documentation
(to include sample ID, date and time of collection, collector’s name, preservation type, sample
type, and any special remarks about the sample), labeling of sample containers to include a unique
sample ID, and use of appropriate containers.

If the conditions for sample acceptance are not met, PFF Operations is contacted prior to any
further processing to remedy the issue. If the issue cannot be immediately solved, then:

1) the sample is rejected, or the decision to proceed is documented, as agreed upon with
PFF Operations;

3) the condition is noted on the COC form and/or lab receipt documents; and

4) the data are qualified in the report.

The laboratory has nonconformance/corrective action procedures to handle samples that do not
meet these requirements or show signs of damage, contamination, or inadequate preservation. Data
will be appropriately qualified where samples are reported that do not meet sample acceptance
requirements.

27.2.1. Preservation Checks

Most of the samples received by the PAS Laboratory by PFF Operations are concentrated
wastes, which requires no preservation (see DEP-SOP-001/01 FS1000 Table FS 1000-6,
footnote 1). Therefore, no preservation or holding time requirements apply to as-received
waste samples analyzed by the PAS Laboratory.

However, if samples are received by the laboratory that require preservation checks, the

following procedure is followed, and preservation checks are performed and documented
upon receipt for applicable samples:

27.2.1.1. Thermal preservation:
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27.3.

For temperature preservation, the temperature must be within + 2°C of the required
temperature unless otherwise stated. Samples that require preservation at 4°C, the
acceptable range is “from just above freezing to 6°C”.

Samples requiring temperature preservation that are delivered to the lab the same
day as they are collected are likely not to have reached a fully chilled temperature.
This is acceptable if the samples were received on ice and the chilling process has
begun.

When relevant, the presence/absence of ice is recorded on the receipt form, along
with the temperature.

27.2.1.2. pH checks:

The pH of samples requiring acid/base preservation is checked upon sample receipt
or upon initiation of analysis.

Sample Identification

Samples, including subsamples, extracts and digestates, are uniquely identified in a permanent
chronological record in the sample database to prevent mix-up and to document receipt of all
sample containers. Samples received are assigned unique, sequential numbers, known as the PAS
number, that are used to track the sample from receipt to disposal in the sample database.

The following information is included in the sample record in the database:

o ®

a o

= oo

Unique laboratory identification number (PAS number)
Pre-approval number (if applicable)

Facility location (facility or department requesting analysis)
Job number, control number, or project number (if applicable)
Priority level (blank = routine)

Requestor’s sample/container ID number

Date and time of receipt at lab

Initials of person recording the entries

In addition, the following information is maintained and linked to the sample log-in record by the

PAS number:

When PRINTED, this document is UNCONTROLLED. The person in possession is responsible for verifying that it is the most current revision
PRIOR TO USE.

Last Printed: 10/12/2022 08:40:46 F:\SOP\ACTIVE\PAS LAB\ORIGINALS\SOP-100CL - R5 - PAS LABORATORY QUALITY MANAUAL.Docx










environmental services 5T —ume

PAS LABORATORY

SOP-100CL

Revision:

5

Page 98 of 142

Analytical Services Laboratory Quality Manual

o ®

I

Project name/number (e.g. shipment number, etc.)

Sample preservation (if relevant; blank = unpreserved)

Number of containers for each sample (if relevant)

hazards (blank = no special handling required)

Unique field identification number linked to the laboratory sample ID

Date and time of sampling linked to the date and time of laboratory receipt

Indication of whether the samples are radioactive or require special handling due to unusual

g. Analyses requested (including applicable approved method numbers) linked to the

laboratory sample ID

h. Remarks or special instructions (if any)

i. Comments regarding rejection (if any)

All documentation received regarding the sample, such as memos or chain of custody, are retained.

27.4. Sample Aliquots / Subsampling

In order for analysis results to be representative of the sample collected in the field, the laboratory
has subsampling procedures. See SOP-201CL and SOP-202CL for further detail.

27.5. Sample Storage

Storage conditions are monitored for any required criteria, verified, and the verification recorded

in logbooks.

Samples that require thermal preservation are stored under refrigeration that is +/-2°C of the
specified preservation temperature unless regulatory or method specific criteria require something
different. For samples with a specified storage temperature of 4°C, storage at a temperature above
the freezing point of water to 6°C is acceptable.

Samples are held secure, as required. Samples are accessible only to laboratory personnel.

Samples are stored apart from standards, reagents, food, or potentially contaminating sources, and
such that cross-contamination is minimized. All portions of samples, including extracts, digestates,
leachates, or any product of the sample is maintained according to the required conditions.

For additional information on sample storage requirements and sample preservation during

storage, see SOP-302CL.
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27.6. Sample Disposal

Samples are retained a minimum of 30 days after the report is sent out unless other arrangements
have been made with PFF Operations.

Samples are disposed of according to Federal, State, and local regulations, and DEP-SOP-001/01
FL1000. Procedures are described in SOP-306CL for the disposal of samples, digestates, leachates,
and extracts.

27.7. Sample Transport
Samples that are transported under the responsibility of the laboratory, where necessary, are done
so safely and according to storage conditions. This includes moving bottles within the laboratory.

Specific safety operations are addressed outside of this document.

Sample shipping procedures are described in Section 5.4 of SOP-302CL.
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28. QUALITY ASSURANCE FOR ENVIRONMENTAL TESTING
(TNIVI:MI, VI1:M2 — Section 5.9 and Section 1.7 of Technical Modules TNI V1:M 3-7)

The PAS Laboratory has procedures for monitoring the validity of the testing it performs. The
qualities of test results are recorded in such a way that trends are detectable, and where practicable, are
statistically evaluated. To evaluate the quality of test results, the laboratory utilizes certified reference
materials, control charting, and participation in Proficiency Testing (PT) studies.

In addition to procedures for calibration, the laboratory monitors quality control measurements
such as blanks, laboratory control samples (LCS), matrix spikes (MS), duplicates, surrogates
standards, and internal standards to assess precision and accuracy. Proficiency Testing samples are
also analyzed to assess laboratory performance.

Quality control data are analyzed and, when found to be outside pre-defined criteria, action is taken to
correct the problem and to prevent incorrect results from being reported. Data associated with quality
control data outside of criteria and still deemed reportable will be qualified so the end user of the data
may make a determination of the usability of the data (see Section 28 — “Reporting of Results”).

28.1. Essential Quality Control Procedures

The quality control procedures specified in test methods are followed by laboratory personnel. The
most stringent of control procedures is used in cases where multiple controls are offered. If it is
not clear which is the most stringent, that mandated by test method or regulation is followed.

For test methods that do not provide acceptance criteria for an essential quality control element or
where no regulatory criteria exist, acceptance criteria are developed by the laboratory by control
charts. These limits can be found in the method SOPs.

Written procedures to monitor routine quality controls including acceptance criteria are located in
the test method SOPs, except where noted, and include such procedures as:

o use of laboratory control samples and blanks to serve as positive and negative controls for
chemistry methods;

o use of laboratory control samples to monitor test variability of laboratory results;

» use of calibrations, continuing calibrations, certified reference materials and/or PT samples
to monitor accuracy of the test method;

e measures to monitor test method capability, such as limit of detection, limit of quantitation,
and/or range of test applicability, such as linearity;

e use of regression analysis, internal/external standards, or statistical analysis to reduce raw
data to final results;
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28.2.

use of reagents and standards of appropriate quality and use of second source materials as
appropriate;

procedures to ensure the selectivity of the test method for its intended use; and

measures to assure constant and consistent test conditions, such as temperature, humidity,

rotation speed, etc., when required by test method.

Internal Quality Control Practices

Analytical data generated with QC samples that fall within all prescribed acceptance limits indicate
the test method is deemed to be in control.

QC samples that fall outside QC limits indicate the test method are deemed to be out of control
(nonconforming) and that corrective action is required and/or that the data are qualified (see
Section 12 — “Control of Nonconforming Environmental Testing Work” and Section 14 -
“Corrective Actions™).

Individual test method QC procedures and QC limits are included in method SOPs.

All QC measures are assessed and evaluated on an on-going basis, so that trends are detected.

28.2.1. General Controls

The following general controls are used where applicable:

28.2.1.1. Positive and negative controls, including:

a. Blanks (negative)

b. Laboratory control sample (LCS) (positive)
c. Matrix spike (positive)

d. Matrix spike duplicate (positive)

e. Sample duplicate (positive)

f. Surrogate standard (positive)
28.2.1.2. Selectivity:
Selectivity is the ability of a test method or instrument to distinguish an analyte

from another component that may be a potential interferent or behave similarly to
the target analyte.
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Selectivity is assured through:

absolute and relative retention times in chromatographic analyses;

b. use of acceptance criteria for mass-spectral tuning (found in test method
SOPs); and

c. use of the correct method according to its scope assessed during method
validation.

28.2.1.3. Consistency, variability, repeatability, and accuracy are assured through:

a. proper installation and operation of instruments according to
manufacturer’s recommendations or according to the processes used during
method validation;

b. monitoring and controlling environmental conditions (temperature, access,
proximity to potential contaminants, etc.);

c. selection and use of reagents and standards of appropriate quality;

d. cleaning glassware appropriate to the level required by the analysis as
demonstrated with method blanks;

e. following SOPs and documenting any deviation, assessing for impact, and
treating data appropriately;

f. testing to define the variability and/or repeatability of the laboratory results,
such as replicates; and

g. use of measures to assure the accuracy of the test method, including
calibration and/or continuing calibrations, use of certified reference
materials, proficiency test samples, or other measures.

28.2.1.4. Test method capability is assured through:

a. establishment of the limit of detection where appropriate;
b. establishment of the limit of quantitation or reporting level; and/or

c. establishment of the range of applicability, such as linearity.
Also see Section 22 — “Environmental Methods and Method Validation.”

28.2.1.5. Data reduction is assured to be accurate by:

a. selection of appropriate formulae to reduce raw data to final results such as
regression;
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b. following specific procedures for data reduction, such as manual integration

C.

procedures; and

28.2.1.6. Sample specific controls

periodic review of data reduction processes to assure applicability.

Sample specific controls are used to evaluate the effect of sample matrix on the
performance of the selected analytical method (not a measure of laboratory
performance).

Sample specific controls include:

a.

b. Surrogate spikes

C.

Sample duplicates

Matrix spike and matrix spike duplicate (MS/MSD)

Table 28-1 summarizes the key elements of a quality control system for a laboratory

performing chemistry testing. See method SOPs for more details on method-specific QC

checks and their frequency, acceptance criteria, and corrective actions.

Table 28-1 Essential Quality Control Elements for Chemistry

QC Check Frequency Purpose Range Acceptance Criteria Corrective Action Comments
Initial calibration Daily, or as Calibration | Low-High | r>>0.990 1) Reanalysis/replacement of | Certified data outside the
defined by the calibration standard. bracketed range of
method 2) Reanalyze initial calibration are reported
calibration. with data qualifying codes
or diluted and reanalyzed.
Initial Calibration Every calibration A Low/Mid Method specific or Reanalyze initial calibration. Applicable to certified
Relative Error curve determined by laboratory. analyses/analytes.
Initial Calibration Following A Mid Method specific or 1) Reanalyze ICV. The ICV standard is
Verification (ICV) | calibration curve; determined by laboratory. 2) Reanalyze initial obtained from a second
start of each calibration. manufacturer or a
analytical run. 3) Prepare fresh standards separate lot from the same
and/or ICV. manufacturer as the
calibration standards.
Continuing Beginningandend | A Mid Method specific or 1) Analyze a second CCV if The CCV concentration is
Calibration of an analytical determined by laboratory. the failure only impacts the | equal to or less than half
Verification batch, and/or at a CCV sample (e.g., missed the highest calibration
(CCV) frequency defined autosampler injection). level. When applicable,
by the method 2) Reanalyze initial an ICV can be used in
calibration and all affected | place ofa CCV at the
samples. beginning of an analytical
batch. LCS may be used
in place of a CCV when
the calibration goes
through the same process
as the LCS.
Method Blank 1 per 20 samples in | NC - Method specific or reporting | 1) Reanalyze BLK.
(BLK or MB) a preparation batch limit. 2) Reprocess all affected

samples or report results
with data qualifying codes.
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QC Check Frequency Purpose Range Acceptance Criteria Corrective Action Comments
Laboratory Control | 1 per 20 samplesin | PC Mid Method specific or 1) Reanalyze LCS. Minimum number of
Sample (LCS) a preparation batch determined by laboratory. 2) Reprocess/reanalyze all spiked analytes defined in
Marginal exceedance limits affected samples or report method and/or analysis
considered for some results with data qualifying | SOP. The matrix spike
methods. codes. may be used in place of
an LCS if the acceptance
criteria are as stringent as
for the LCS.
Matrix Spike Defined by the PC Low-High | Method specific or 1) Evaluate performance of
(MS)* method determined by laboratory. LCS/BLK.
2) Report MS results with
data qualifying code.
Matrix Spike Defined by the PC,P Low-High | Method specific or 1) Evaluate performance of
Duplicate (MSD)* | method determined by laboratory. LCS/BLK.
2) Report MSD results with
data qualifying code.
Duplicate (DUP)* Defined by the P Low-High | Method specific or 1) Rerun affected samples.
method determined by laboratory. 2) Report results with data
qualifying codes.
Surrogate Spikes* | Defined by the PC - Method specific or 1) Evaluate data for sample
method determined by laboratory. matrix effects.
Marginal exceedance limits 2) Report results with data
considered for some qualifying codes.
methods.
Limit of Detection | Minimum of 1 per | MC - Method specific or 1) Examine method or
(LOD) quarter determined by laboratory. preparatory steps.
2) Reprepare and rerun.
3) Adjust reporting limit and
repeat LOD study to
confirm.
Limit of Minimum of 1 per | MC Low Method specific or 1) Reprepare and rerun. The LOQ is at or above
Quantitation quarter determined by laboratory. 2) Adjust reporting limit and the lowest calibration
(LOQ) repeat LOQ study to level.
confirm.
Method Specific Method specific or | -- - Method specific or Method specific or
Quality Checks determined by determined by laboratory. determined by laboratory.
laboratory.

* These controls are designed as data quality indicators for a specific sample using the designated method. These controls alone are not used to judge a
laboratory’s performance.

NC: Negative Control PC: Positive Control A: Accuracy P: Precision MC: Method Capability

28.2.2. Specific Controls

28.2.2.1. Method Blanks

Method blanks are processed along with and under the same conditions as the
associated samples to include all steps in the method. A method blank must be
analyzed at a minimum of one per preparation batch, or at the frequency defined by
the method SOP. When no separate preparation method is used, the batch is defined
as the environmental samples that are analyzed with the same method and
personnel, using the same lots of reagents, not to exceed the analysis of twenty (20)
environmental samples, not including method blanks, LCS, matrix spikes, and
matrix duplicates. The matrix of the method blank must be similar to the associated
samples and be free from any analytes of interest.
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Method blanks are not required for some analyses such as pH, flash point,
temperature, water content, and density.

Contaminated blanks are identified according to the acceptance limits in the test
method SOPs or laboratory documentation. The laboratory identifies a blank as
contaminated when analyte results are greater than the practical quantitation limit
(unless a more stringent acceptance criteria is identified in the test method SOP),
or where the contamination affects the sample results according to test method
requirements or client objectives. When a blank is determined to be contaminated,
the cause must be investigated, and measures taken to minimize or eliminate the
problem. Data that are unaffected by the blank contamination (non-detects or other
analytes) are reported unqualified. Sample data that are suspect due to the presence
of a contaminated blank are reanalyzed, qualified, or voided.

28.2.2.2. Laboratory Control Samples

Laboratory Control Samples (LCS) are prepared from analyte free water or other
clean matrix and spiked with verified and known amounts of analytes for the
purpose of establishing precision or bias measurements.

Laboratory control samples are analyzed at a frequency mandated by the test
method. The standard frequency of LCS preparation and analysis is one per
analytical batch, or as otherwise stated in a laboratory SOP. When no separate
preparation method is used, the batch is defined as the environmental samples that
are analyzed with the same method and personnel, using the same lots of reagents,
not to exceed the analysis of twenty (20) environmental samples, not including
method blanks, LCS, matrix spikes, and matrix duplicates.

Laboratory control samples are not required for those analytes where no spiking
solution is available, such as pH, flash point, temperature, and density.

The analytes to be spiked in the LCS are specified in the test method SOP. In some
cases, a client may specify a list of analytes for spiking and the request is handled
using the laboratory’s nonconformance procedures. In the absence of specified
spiking components, the laboratory shall spike per the following:

a. For components that may cause interference in the test method or
instrument’s ability to produce accurate results, the spike is chosen that
represents the chemistries and elution patterns of the reported analytes.

b. For methods that have a long list of analytes, the spike is chosen that
includes only a representative number of analytes. The minimum number
of analytes to be spiked is determined by the following criteria:
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i.  For methods that include one (1) to ten (10) analytes, spike all
components.

ii.  For methods that include eleven (11) to twenty (20) analytes, spike
at minimum ten (10) components or 80%, whichever is greater.

iii.  For methods with more than twenty (20) analytes, spike at minimum
sixteen (16) components.

The results of laboratory control samples are calculated in percent recovery or other
appropriate statistical technique that allows comparison to established acceptance
criteria. The laboratory calculates percent recovery via the following:

S
%st—mx 100
t

Where:
Sm = measured concentration of the solution
St = theoretical concentration of the solution

The LCS results are compared to the acceptance criteria listed in the test method.
Where there are no established criteria, the laboratory uses the mean plus or minus
three standard deviations as the control limits for LCS.

If the LCS contains a large number of analytes, there is a high statistical likelihood
that some analytes will be outside of the control limits. This, however, may not
indicate that the system is out of control. Corrective action may not be necessary if
the if the marginal exceedance (ME) limits are not met. An ME is defined as defined
as being beyond the LCS control limit but within the ME limits, and are between
three (3) and four (4) standard deviations around the mean. Table 28-2 details the
number of exceedances allowed per the number of analytes in the LCS.

Table 28-2 Number of Allowed Marginal Exceedances

Number of Analytes in | Number of Marginal
LCS Exceedances Allowed

<11 0

11-30 1

31-50 2

51-170 3

71-90 4

>90 5

When using the ME approach and the LCS fails, a corrective action is required if:

a. more analytes than the allowed number exceed the LCS control limits; or
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b. any one analyte exceeds the ME limits.

The ME approach is relevant for methods with a large number of analytes and does
not apply to methods with a target analyte list of eleven (11) or fewer.

When the LCS is within established acceptance criteria, the analytical system is
considered to be “in control” and validate system performance for the associated
samples.

For LCS results outside established, the analytical system is considered to be “out
of control,” and corrective action (if necessary) is documented, or the data are
reported with appropriate data qualifying codes. Corrective action may include
reprocessing and reanalyzing the associated samples. If the acceptance criteria are
exceeded high (i.e., high bias), the associated samples that are non-detects may be
reported with data qualifying codes. If the acceptance criteria are exceeded low
(i.e., low bias), the associated samples that exceed a maximum regulatory
limit/detection level may be reported with data qualifying codes.

28.2.2.3. Matrix Spikes and Matrix Spike Duplicates

Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) are environmental
samples fortified with a known amount of analyte to help assess the effect of the
matrix on method performance.

MS/MSD samples are analyzed at a frequency mandated by the test method. The
standard frequency of MS/MSD preparation and analysis is one per analytical
batch, or as otherwise stated in a laboratory SOP. When no separate preparation
method is used, the batch is defined as the environmental samples that are analyzed
with the same method and personnel, using the same lots of reagents, not to exceed
the analysis of twenty (20) environmental samples, not including method blanks,
LCS, etc.

MS/MSD samples are not required for those analytes where no spiking solution is
available, such as pH, flash point, temperature, and density.

The analytes to be spiked in the MS/MSD are specified in the test method SOP. A
representative number of analytes for the spike are chosen (a minimum of 10%
frequency for certified analyses) that represents the chemistries and elution patterns
of the reported analytes if one or more of the following conditions are met:

a. Contains components that may cause interference in the test method or
instrument’s ability to produce accurate results.
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b. Methods that have a long list of analytes.

The laboratory procedure for MS/MSD includes spiking appropriate analytes at
appropriate concentrations, calculating percent recoveries and relative percent
difference (RPD), and evaluating and reporting the results. The laboratory
calculates RPD via the following:

_|S-D|
~ (S+D)
2

RPD x 100

Where:
S = Sample concentration
D = Duplicate concentration

The MS/MDS results are compared to the acceptance criteria as published in the
mandated test method. Where there are no established criteria, the laboratory uses
the mean plus or minus three standard deviations as the control limits for MS/MSD.

For MS/MSD results outside established, criteria corrective action (if necessary) is
documented, or the data are reported with appropriate data qualifying codes. Since
the analysis is not controlled based on the MS/MSD (since unacceptable results
may be due to the nature of waste sample matrices rather than a method failure),
only the data from the spiked sample is qualified.

28.2.2.4. Surrogate Spikes

Surrogate spikes are substances with chemical properties and behaviors similar to
the analytes of interest used to assess method performance in individual samples.
Surrogates are added to all samples (in test methods where surrogate use is
appropriate) prior to sample preparation or extraction.

Surrogate recovery results are compared to the acceptance criteria as published in
the mandated test method. Where there are no established criteria, the laboratory
uses the mean plus or minus three standard deviations as surrogate control limits.

For surrogate results outside established criteria, data are evaluated to determine
the impact. Corrective actions include a rerun of the data or qualifying the data, as
appropriate. Results reported from analyses with surrogate recoveries outside the
acceptance criteria must include appropriate data qualifiers.

28.2.2.5. Duplicate Samples
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Duplicate samples are matrix duplicates that are replicate aliquots of the same
sample and taken through the entire analytical process. Duplicates are primarily
designed to assess the homogeneity of the particular sample chosen, and thus the
precision of the analytical results in a given matrix. Precision can only be measured

if the target analytes are detected in the chosen sample.

Duplicates are analyzed at a frequency mandated by the test method. The standard
frequency of sample duplicate preparation and analysis is one per analytical batch,
or as otherwise stated in a laboratory SOP. When no separate preparation method
is used, the batch is defined as the environmental samples that are analyzed with

the same method and personnel, using the same lots of reagents,

not to exceed the

analysis of twenty (20) environmental samples, not including method blanks, LCS,

etc.

Samples and their duplicates are evaluated by calculating the RPD and evaluating
and reporting the results. Duplicate results are compared to the acceptance criteria
as published in the mandated test method. Where there are no established criteria,
the laboratory uses the mean plus or minus three standard deviations as the control

limits for duplicates.

For duplicate results outside established, criteria corrective action (if necessary) is
documented, or the data are reported with appropriate data qualifying codes. Since

the results from duplicate samples are not used to judge

the laboratory’s

performance (since unacceptable results may be due to the nature of waste sample
matrices rather than a method failure), only the data from the duplicate sample is

qualified.
28.3. Proficiency Test Samples or Interlaboratory Comparisons

28.3.1. Compliance to Accreditation Requirements

The laboratory analyzes at least two TNI-compliant Proficiency Testing

(PT) samples per

calendar year for each accreditation Fields of Proficiency Testing (FoPT) for which the
laboratory is accredited. An exception is made for analytes where there is no PT available
from any PTPA approved PT provider at least twice per year. In these cases, the lab will

run the PTs in the minimum time frame the PTs are available and not at
available.

all if they are not

The laboratory shall maintain a history of two (2) successful PT studies out of the most

recent three (3) attempts for each field of accreditation. Failure to do
suspension of the affected field of accreditation.

so may result in
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The laboratory analyzes and reports a PT study at least twice per year for each accreditation
FoPT for which it seeks to maintain accreditation. The closing dates of subsequent PT
study samples for a particular accreditation FoPT shall be at least five (5) months apart but
no more than seven (7) months apart. The opening date of PT study samples for a particular
field of accreditation must be at least seven (7) calendar days after the closing date of the
previous PT study, or the results of the subsequent PT study are invalid and not counted
toward the laboratory’s PT history of the most recent three (3) attempts.

If the PT is being used for corrective action to maintain or reinstate accreditation, the dates
of successive PT samples for the same accreditation FoPT is at least fifteen (15) days apart.

28.3.2. PT Sample Handling, Analysis and Reporting

The laboratory does not share PT samples with other laboratories, does not communicate
with other laboratories regarding current PT sample results, and does not attempt to obtain
the assigned value of any PT sample from the PT provider.

PT samples are treated as typical samples in the normal production process where possible,
including the same analysts, preparation, calibration, quality control and acceptance
criteria, sequence of analytical steps, and number of replicates. Where PT samples present
special problems in the analysis process, they will be treated as laboratory samples where
clients have special requests.

The type, composition, concentration, and frequency of quality control samples analyzed
with the PT samples are the same as with typical samples.

Prior to the closing date of a study, laboratory personnel do not:

e Subcontract analysis of a PT sample to another laboratory being run for
accreditation purposes.

e Knowingly receive and analyze a PT for another laboratory being run for
accreditation purposes.

e Communicate with an individual from another laboratory concerning the analysis
of the PT sample.

e Attempt to find out the assigned value of a PT from the PT Provider.

Low level PT samples will be handled and reported in accordance with the instructions
provided by the PT Provider.

The laboratory institutes corrective action procedures for failed PT samples following the
guidelines in Section 14 — “Corrective Action.”
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Retention of PT records is similar to that maintained for regular environmental samples. In
addition, the lab maintains a copy of the online data entry summary when the PT results

are submitted online.

28.4. Data Review

For specific details on the data review process by the analyst and Laboratory Manger, see SOP-
204CL — “Chemistry Lab Data Review and Authorization.”

The laboratory reviews all data generated in the laboratory for compliance with method, laboratory
and, where appropriate, client requirements. Initially, the analyst reviews data for acceptability of
quality control measures and accuracy of the result(s). After the initial review, the Laboratory
Manager or their designee (i.e., Assistant Laboratory Manager) reviews results reported from
individual analytical procedures and compiles a data final report. Final reports are compared to
raw data either directly or through several reviewed steps.
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29. REPORTING THE RESULTS
(TNI V1:M2 — Section 5.10)

The result of each test performed is reported accurately, clearly, unambiguously, and objectively
and complies with all specific instructions contained in the test method.

Laboratory results are reported in a test report that includes all the information requested by the
end user, necessary for the interpretation of the test results, and required by the method used.

Data are reported without qualification if they are greater than the MDL or PQL (method specific),
lower than the highest calibration standard, and without compromised sample or method integrity.

29.1. Test Reports

The test reports may be issued as hard copies or by electronic data transfer provided that the
requirements of the TNI Standard are met for certified results.

If a formal report is required due to regulatory standards, each test report generated contains the
following information:

a report title;
b. the name and address of the laboratory;

c. unique identification of the test report, such as the sample PAS number, on each page to
ensure that each page is recognized as part of the test report and a clear identification of
the end of the report, such as “3 of 10”;

d. the name and address of the client;
e. the identification of the method used;

f. adescription of, the condition of, and unambiguous identification of the sample(s) tested,
including the client identification code;

g. the date of sample receipt when it is critical to the validity and application of the results,
date and time of sample collection, dates the tests were performed, the time of sample
preparation and analysis if the required holding time for either activity is less than or equal
to 72 hours;

h. reference to the sampling plan and procedures used by the laboratory where these are
relevant to the validity or application of the results;

i. the test results, units of measurement, an indication of when results are reported on any
basis other than as received (e.g. dry weight), and any data qualifiers.
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j. the name, function, and signature or an equivalent electronic identification of the person
authorizing the test report, and the date of issue;

k. where relevant, a statement to the effect that the results relate only to the samples;

. any non-accredited tests or parameters shall be clearly identified as such to the client when
claims of accreditation to this Standard are made in the analytical report or in the supporting
electronic or hardcopy deliverables; and

m. a statement that the report shall not be reproduced except in full without written approval
of the laboratory.

Hard copies of test reports should also include the page number and total number of pages.

The report format has been designed to accommodate each type of test performed and to minimize
the potential for misunderstanding or misuse.

A formal data report is not required if:

a) the in-house laboratory is itself responsible for preparing the regulatory reports; or

b) the laboratory provides information to another individual within the organization for
preparation of regulatory reports. The Laboratory Manager or their designee shall ensure
that the appropriate report items are in the final report to the regulatory authority, if such
information is required.

In the case that a formal report is not required by regulatory standards, the laboratory will provide
the relevant data to the end user in a format that is applicable to the data reported.

Items required for formal reports do not need to be in reports generated for in-house samples, but
the same information must be retained and readily available upon request.

Some regulatory reporting requirements or formats, such as monthly operating reports, may not
require all items listed above; however, the laboratory shall provide all the required information to
their client for use in preparing such regulatory reports.

29.2. Supplemental Test Report Information

When necessary for interpretation of the results or when requested by the end user, test reports
include the following additional information:

a. deviations from, additions to, or exclusions from the test method, information on specific
test conditions, such as environmental conditions, and any non-standard conditions that
may have affected the quality of the results, and any information on the use and definitions
of data qualifiers;
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b. a statement of compliance/non-compliance when requirements of the management system
are not met, including identification of test results that did not meet the laboratory and
regulatory sample acceptance requirements, such as holding time, preservation, etc.;

c. where applicable and when requested by the end user, a statement on the estimated
uncertainty of the measurement;

d. where appropriate and needed, opinions and interpretations. When opinions and
interpretations are included, the basis upon which the opinions and interpretations are
documented. Opinions and interpretations are clearly marked as such in the test report.
Opinions and interpretations included in a test report may comprise, but not be limited to,
the following:

e an opinion on the statement of compliance/noncompliance of the results with
requirements;

o fulfillment of contractual requirements;
e recommendations on how to use the results;
e guidance to be used for improvements.
e. additional information which may be required by specific methods or the end user; and

f. qualification of results with values outside the calibration range as appropriate.
29.3. Environmental Testing Obtained from Subcontractors

Test results obtained from tests performed by subcontractors are clearly identified on the test report
by subcontractor name and/or accreditation number.

The subcontractors report their results in writing or electronically. A copy of the subcontractors
report is made available to the client if requested.

29.4. Electronic Transmission of Results

All test results transmitted by telephone, fax, e-mail, or other electronic means comply with the
requirements of the TNI Standard and associated procedures to protect the confidentiality and
proprietary rights of the client.

29.5. Amendments to Test Reports

Material amendments to a test report after it has been issued are made only in the form of another
document or data transfer. All supplemental reports meet all the requirements for the initial report
and the requirements of this Quality Manual.
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Amended test reports include the statement, “Supplement to Test Report [report number]” or an
equivalent form of wording to assure they can be differentiated from other test reports.

When it is necessary to issue a completely new report, the new report is uniquely identified and
contains a reference to the original that it replaces.

29.6. Exceptions

See Section 28.1 — “Test Reports.”
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APPENDIX A — Perma-Fix Code of Ethics/Conflict of Interest
Policy

At Perma-Fix each individual employee is considered to be a valuable asset, to be respected and
nurtured, both as an empowered individual and as a team member. We seek out the best people
and work to make them better. We continually strive for professional improvement and give
unfailing loyalty to each other and to our common purpose. We depend on the ethical behavior of
our co-workers, our immediate supervisors, and higher levels of management. The daily decisions
we all make affect our future and the future of Perma-Fix. The importance of ethical business
practices is stressed, and we recognize that we have serious moral and ethical obligations to our
fellow co-workers, principals, shareholders, and customers. In addition, employees should not
permit outside interests to interfere with their job duties and may not use their position with the
Company or the Company’s relationship with its customers and contractors for private gain or to
benefit themselves or members of their family at the expense of the Company. For purposes of this
policy, a potential conflict of interest occurs when an employee’s outside interests interfere with
the Company’s interests or the employee’s work-related duties. If you have a question about a
potential conflict of interest, you should contact the Human Resources Department.

Therefore, employees will strive to:
e Support Perma-Fix’s exemplary standards and principles of professional conduct as

presented here in this Ethics Code.

e We will treat our fellow co-workers, principals, shareholders, and customers with honesty
and respect, maintaining the highest standard of personal and professional conduct.

e Encourage and promote the highest level of ethical and professional conduct within the
Company. Always communicate matters and our actions in a truthful and accurate manner.

e Maintain loyalty to the Company and pursue our objectives in ways that are consistent and
fair.

e We will not violate the confidential and private information of the Company or use it for
personal interest. We further pledge to honor the trust of our clients and customers by
giving them our best advice and services.

e Operate within the laws of the nation and our local community. Recognize and fulfill our
responsibility to uphold all laws and regulations governing the policies, permits, licenses
and activities of the Company.

e Honor and properly exercise any authority or privileges given us.
e Always protect legitimate client and customer interests.

e Avoid conflicts of interest and advise clients and customers, and potential clients and
customers, of any such conflicts that might arise.
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e Not misrepresent or withhold facts about our business policies, warranties, or the quality
of our services.

e Not misrepresent or withhold facts or material information and advise management and the
Company of any and all improprieties that may come to your attention.

e When entrusted with funds or assets of the Company, we will at all times protect such
assets and never misappropriate or use such funds or assets for personal gain.

¢ Be ethical and honest in all of our business and professional relationships.
e Be courteous and professional in our dealings with others in our industry.
e Respect the rights and interests of the Company’s competitors.

Any violation of the Company’s Code of Ethics will be grounds for immediate termination of
employment.
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APPENDIX B — Laboratory Organization Chart

(The most current chart can be obtained from the PFF QA Manager.)

VP / PFF General
Manager / PAS
Technical Director

PFF QA PAS Laboratory Radiation Safety, -;eecrr:/?cl(éil
Manager Manager Manager Manager (R&D)
Assistant R&D Laboratory
— Laboratory i
Technician
Manager
| Laboratory
Technicians
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APPENDIX C - Laboratory Floor Plan

PFF Analytical Services Laboratory Floor Plan

A
Main
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Room Room
Restroom
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APPENDIX D — Laboratory Accreditations/Certifications

Laboratory Accreditation/Certification/Recognition

The PFF Analytical Services Laboratory maintains the following certifications and accreditations:

- Number - Number

If accreditation is terminated or suspended, the laboratory will immediately cease to use the
certificate number reference in any way and inform clients impacted by the change.
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E.1.
Not applicable.
E.2.

Non-certified analytical methods are listed in Table E-1. Analytes for each are specified in the

APPENDIX E — Test Methods & Analytes

Test Methods and Analvtes

Certified Methods and Analytes

Non-Certified Methods and Analytes

individual method SOPs.

Table E-1 Non-certified Analytical Methods

PFF SOP No. Title Reference EPA Method
Non-Purge Volatiles in Solids or Liquids by Gas
SOP-4000-001 Chromatography/Flame Ionization Detector EPA 8015
SOP-4000-002 Flash Point Determmapon by Petrolab Mini Flash- N/A
point Tester
SOP-4000-003 Moisture Determination by Karl Fischer Method EPA 9000

SOP-4000-004

pH Measurement of Wastes by pH Probe

EPA 9040c, EPA 9045d

Semi-Volatiles by Gas Chromatography/ Mass

SOP-4000-006 Spectrometry (GC/MS) EPA 8270e

SOP-4000-008 BTU Determination by Bomb Calorimetry N/A

SOP-4000-009 Measure of Density/Specific Gravity of Waste N/A
Polychlorinated Biphenyls (PCBS) in Solids or

SOP-4000-010 Liquids by Gas Chromatography EPA 8082a

SOP-4000-012 pH Measurement of Wastes by pH Indicator Paper EPA 9040a

SOP-4000-013 Fuel Compatibility N/A

SOP-4000-014

Total Halides (TX) & Sulfur by Oxidative
Combustion / Ion Chromatography

EPA 9023, EPA 9056a, EPA 9076

SOP-4000-015

Metals by Inductively Coupled Plasma—Mass
Spectrometry (ICP-MS)

Analysis: EPA 6020b
Supplemental: EPA 1311, EPA
3005a, EPA 3010a, EPA 3050b
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PFF SOP No.

Title

Reference EPA Method

SOP-4000-016

Volatile Organic Compounds by Gas
Chromatography /Mass Spectrometry (GC/MS)

Analysis: 8260d
Supplemental: EPA 5030b, EPA
5035

E.3. Miscellaneous Analyses

In addition to the analytical methods listed above, the laboratory performs additional analyses on
an ad hoc basis as requested to support activities in R&D, Operations, Sales and Customer Support,
etc. Results of these analyses are not used to document compliance with any regulatory or quality
driven requirements.
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APPENDIX F — Data Qualifiers

Data Qualifiers

Data qualifiers for certified analysis are listed below.

Non-certified data do not require qualifying codes listed below but are qualified with an asterisk

(*) and a description of qualification in the comments section of the data report.

Data reported below the Method Detection Limit (MDL) and/or Practical Quantitation Limit
(PQL) (method dependent) are listed as “<MDL” or “<PQL” in place of the value, unless otherwise
specified by the end user.

The following data qualifier codes are those listed in Florida Administrative Code 62-160.700
Table 1 — “Data Qualifier Codes.”

SYMBOL

MEANING

A

Value reported is the arithmetic mean (average) of two or more determinations. This code shall be
used if the reported value is the average of results for two or more discrete and separate samples.
These samples shall have been processed and analyzed independently. Do not use this code if the
data are the result of replicate analysis on the same sample aliquot, extract or digestate.

Blank contamination. The analyte was detected above one-half the reporting limit in an associated
blank.

One or more quality control criteria (for example, LCS recovery, surrogate spike recovery) failed.

—

The reported value is between the laboratory method detection limit (MDL) and the laboratory
practical quantitation limit (PQL).

Estimated value. A “J” value shall be accompanied by a narrative justification for its use. Where
possible, the organization shall report whether the actual value is less than or greater than the
reported value. A "J" value shall not be used as a substitute for K, L, M, T, V, or Y, however, if
additional reasons exist for identifying the value as estimate (e.g., matrix spiked failed to meet
acceptance criteria), the “J” code may be added toa K, L, M, T, V, or Y. The following are some
examples of narrative descriptions that may accompany a “J” code:

» J1: No known quality control criteria exist for the component;

P J2: The reported value failed to meet the established quality control criteria for either

precision or accuracy (the specific failure must be identified);

P J3: The sample matrix interfered with the ability to make any accurate determination;

P J4: The data are questionable because of improper laboratory or field protocols (e.g.,

composite sample was collected instead of a grab sample).

P J5: The field calibration verification did not meet calibration acceptance criteria.

Off-scale low. Actual value is known to be less than the value given. This code shall be used if:
1. The value is less than the lowest calibration standard and the calibration curve is known to be
non-linear; or
2. The value is known to be less than the reported value based on sample size, dilution.
This code shall not be used to report values that are less than the laboratory practical quantitation
limit or laboratory method detection limit.

Off-scale high. Actual value is known to be greater than value given. To be used when the
concentration of the analyte is above the acceptable level for quantitation (exceeds the linear range
or highest calibration standard) and the calibration curve is known to exhibit a negative deflection.
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SYMBOL

MEANING

M

When reporting chemical analyses: presence of material is verified but not quantified; the actual
value is less than the value given. The reported value shall be the laboratory practical quantitation
limit. This code shall be used if the level is too low to permit accurate quantification, but the
estimated concentration is greater than the method detection limit. If the value is less than the
method detection limit use "T" below.

Presumptive evidence of presence of material. This qualifier shall be used if:
1. The component has been tentatively identified based on mass spectral library search; or
2. There is an indication that the analyte is present, but quality control requirements for
confirmation were not met (i.e., presence of analyte was not confirmed by alternative
procedures).

Sampled, but analysis lost or not performed.

Sample held beyond the accepted holding time. This code shall be used if the value is derived from
a sample that was prepared or analyzed after the approved holding time restrictions for sample
preparation or analysis.

Value reported is less than the laboratory method detection limit (MDL). The value is reported for
informational purposes only and shall not be used in statistical analysis.

Indicates that the compound was analyzed for but not detected. This symbol shall be used to
indicate that the specified component was not detected. The value associated with the qualifier
shall be the laboratory method detection limit. Unless requested by the client, less than the method
detection limit values shall not be reported (see "T" above).

Indicates that the analyte was detected in both the sample and the associated method blank. Note:
the value in the blank shall not be subtracted from associated samples.

The laboratory analysis was from an improperly preserved sample. The data may not be accurate.

Not reported due to interference.

NN <

Data are rejected and should not be used. Some or all of the quality control data for the analyte
were outside criteria, and the presence or absence of the analyte cannot be determined from the
data.
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APPENDIX G - Chemistry
Chemistry

G.1. Method Validation

Reference methods are validated by determining the Method Detection Limit (MDL; also known
as the Limit of Detection (LOD)), Practical Quantitation Limit (PQL; also known as the Limit of
Quantitation (LOQ)), and precision and bias using the procedures outlined below.

Before any non-standard method is used in the laboratory, the laboratory determines the data
quality indicators that must be used to ensure that the data are acceptable for the intended use.
Based on the intended use, the laboratory establishes quality control acceptance criteria for
precision, accuracy, selectivity (if applicable).

G.1.1. Limit of Detection

The Limit of Detection (LOD), also referred to as the Method Detection Limit (MDL), is
the minimum result which can be reliably discriminated from a blank with a predetermined
confidence level.

LODs are not required for any component for which spiking solutions or quality control
samples are not available. These include pH, density, flash point, bomb calorimetry, and
temperature.

The laboratory will select methods with LODs that are expected to meet the intended data
use.

LODs are determined in samples that represent the quality system matrices to be evaluated.
All sample processing/preparation steps and all determinative steps are used to validate the
method for all targeted analytes. The representative quality system matrix will be free from
the target analytes of interest or interfering analytes that impact the LOD.

When the method or applicable regulation specifies a LOD study, only the specified
method will be used. The laboratory will document the process used to derive the LOD and
will retain all the supporting data.

The laboratory uses the following procedure to determine the LOD for the method, in
accordance to the EPA MDL procedure in 40 CFR 136 Appendix B:

i.  The LOD must reflect current operating conditions as outlined in the analysis SOP
and incorporate the entire analytical process.
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ii.

1il.

To begin the LOD study, an initial LOD is estimated using one of the following
methods:

The mean determined concentration plus three (3) times the standard
deviation of a set of method blanks.

The concentration value that corresponds to an instrument signal-to-noise
ratio in the range of three (3) to five (5).

The concentration equivalent to three (3) times the standard deviation of
replicate instrumental measurements of spiked blanks.

That region of the calibration where there is a significant change in
sensitivity, i.e., a break in the slope of the calibration.

Instrumental limitations.

Previously determined LOD.

The initial LOD is determined by the following procedure:

a.

Select a spiking level that is two (2) to ten (10) times the estimated LOD
based on instrument/method sensitivity and limitation.

Prepare and analyze low-level spikes and routine method blanks in multiple
batches over multiple days. A minimum of seven (7) spiked samples and
seven (7) method blank samples are prepared in at least three (3) batches on
three (3) separate days and analyzed on three (3) separate days (preparation
and analysis may be done on the same day). All samples for the LOD study
shall incorporate the entire analytical process and reflect current operating
conditions outlined in the associated SOP.

Data from low-level spikes and method blanks used for the LOD study must
meet the following criteria:

i. be collected within the previous twenty-four (24) months;

ii. have a recovery within the established accuracy acceptance criteria;
iii. meet qualitative identification criteria in the method; and

iv. be above zero.

If any result for any individual analyte from the low-level spike samples
does not meet the method qualitative identification criteria or does not
provide a numerical result greater than zero, the LOD procedure is repeated
with a higher low-level spike concentration.
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The final result of the low-level spike and method blank is calculated as
specified in the analytical methods.

Calculate the standard deviation (SD) of the low-level spikes and method
blanks, respectively.

Compute the LODs (the LOD based on the low-level spiked samples) by
the following equation:

LODS = t(n—l, 1—a0.99)SDS
Where:
LODs = method detection limit based on low-level spiked samples.

t(n-1, 1-ay4,) — the Student’s t-value appropriate for a single-tailed
99" percentile ¢ statistic and a standard deviation estimate
with n-1 degrees of freedom.

SDs = sample standard deviation of the replicate spiked sample
analyses.

f. Compute the LODg (the LOD based on method blanks) by the following

equation:
LODg = X + tin_1, 1-ay40)5Ds5
Where:
LODg = method detection limit based on method blanks.

X =mean of the method blank results (use zero in place of the mean
if the mean is negative).

t(n-1, 1-ay4,) — the Student’s t-value appropriate for a single-tailed
99" percentile ¢ statistic and a standard deviation estimate
with n-1 degrees of freedom.

SDg = sample standard deviation of the replicate method blank
sample analyses.

The LODgs does not apply if all method blanks do not give numerical results
for an individual analyte. A numerical result includes both positive and
negative results, as well as results below the current LOD. Results of “not
detected” are not considered a numerical result (i.e., a peak that is not
present in a chromatographic analysis).

If some (but not all) of the method blanks give a numerical result for an
individual analyte, the LODg is set equal to the highest method blank result.
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If n > 100 method blanks, sort them in rank order, and choose the (n*0.99)
ranked method blank result rounded to the nearest whole number as the
LODg.

Example:
In a set of 164 method blanks where the highest ranked method
blank results are [... 1.5, 1.7, 1.9, 5.0, and 10]. Thus, 164 x 0.99 =
162.36, which rounds to the 162nd method blank result. Therefore,
LODg is 1.9 for n = 164 (10 is the 164th result, 5.0 is the 163rd
result, and 1.9 is the 162nd result).
g. Select the greater of LODs or LODg as the initial LOD.
The LOD procedure is repeated:

a. any time there is a change that affects how the method is performed; or

b. when there is a change in instrumentation that affects the sensitivity of the analysis.
At minimum, an LOD verification study is conducted annually.

G.1.2. Limit of Quantitation

The Limit of Quantitation (LOQ) is an estimate of the minimum amount of a substance
that can be reported with a specified degree of confidence.

LOQs are not required for components or properties for which spiking solutions or QC
samples are not available, including pH, density, flash point, bomb calorimetry, and
temperature.

An LOQ verification study includes all sample processing and analysis steps in the
analytical method and reflect current operating conditions. The study is performed in each
quality system matrix for which the test will be performed. The procedure is documented,
and all supporting data are retained. The resulting LOQ will be above the LOD (if
determined).

If low-level spike samples were analyzed to determine the LOD, the results may be used
for the verification of the LOQ.

An initial LOQ verification study is performed when an LOQ is first established, or when
the chosen LOQ concentration is lower than the previous LOQ concentration.
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The procedure for initial LOQ verification is as follows:
i.  Select a spiking level that is at or below the LOQ concentration.

ii. Prepare and analyze low-level spike samples in multiple batches over multiple
days. A minimum of seven (7) spiked samples are prepared in at least three (3)
batches on three (3) separate days and analyzed on three (3) separate days
(preparation and analysis may be done on the same day). Existing data may be
used if collected within the previous twenty-four (24) months.

The LOQ is verified if the following criteria are met:
a. have a recovery within the established accuracy acceptance criteria;
b. meet qualitative identification criteria in the method; and

c. results of the LOQ are above zero and greater than the established LOD.

If the results fail to meet any of the criteria outlined above, the verification is
repeated (if necessary, repeated at a higher concentration).

iii. Select a spiking level for the LOQ that is three (3) to (5) times the LOD and
matches the concentration of an established low calibration standard, unless

otherwise specified by regulatory standards.

The laboratory will verify the LOQ each quarter by the analysis of a QC sample containing
the analytes of concern at a concentration at or below the claimed LOQ.

G.1.3. Precision and Bias

Precision is the degree to which a set of observations or measurements of the same
property, obtained under similar conditions, conform to themselves. Precision is usually
expressed as standard deviation, variance, or range, in either absolute or relative terms.

Bias is the systematic error that contributes to the difference between the mean of a
significant number of test results and the accepted reference value.

Precision and bias using non-reference, modified reference or laboratory-developed
methods are established using the procedure outlined below and compared to the criteria
established by the client (when requested), the method, or the laboratory.

Precision and bias are determined by processing samples through all phases of the method
(sample preparation, cleanup, analysis, etc.) and are evaluated across the analytical
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calibration range of the method. This is performed for all quality system matrices for which
the test is to be used.

If not specified in the method, the Laboratory utilizes control charts to evaluate precision
and bias.

Targets and control levels for precision, bias, and accuracy are based on a statistical
evaluation of analytical results obtained from QC samples analyzed with every batch of
samples. Control charts are maintained for each method and updated every six (6) months
to establish current QA targets for precision and accuracy. The control charts which
designate current precision and accuracy QA targets for each analytical method are
maintained in the laboratory to be readily available to analysts. QC reports and worksheets
containing pertinent QC documentation are also updated every six (6) months with the
current control chart data. These documents are maintained in the individual analytical
binders in the laboratory and/or Demonstration of Capability reports for analysts.

G.1.4. Selectivity

Selectivity is the capability of a test method or instrument to respond to a target substance
or constituent in the presence of non-target substances (EPA-QAD).

The laboratory evaluates selectivity through:

absolute and relative retention times in chromatographic analyses;

use of acceptance criteria for mass-spectral tuning;

ICP/MS inter-element interference checks;

evaluation of sample blanks; and

use of the correct method according to its scope (assessed during method
validation).

G.2. Demonstration of Capability

Demonstration of Capability (DOC) is a procedure to establish the ability of the analyst to generate
analytical results of acceptable accuracy and precision.

Before reporting any data with a given method, a satisfactory DOC is performed. Thereafter, each
analyst demonstrates continuing proficiency through the procedures outlined in ongoing
Demonstration of Capability.

Methods that the laboratory has been using for at least one (1) year before applying to accreditation
that have not undergone significant changed in instrument type, personnel, or method, may
demonstrate capability through the use of ongoing DOCs (see EL-V1M4-2009, Section 1.6.1,
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paragraph 3 of the TNI Standard). Records to indicate that the requirements of the cited paragraph
have been met are available for review.

G.2.1. Initial Demonstration of Capability (IDOC)

An IDOC is performed:

e before using any method;
e cach time there is a change in instrument type, personnel, or method; and
e if the laboratory or analysts has not performed the method in a twelve-month

period.

The IDOC(s), when relevant, is documented for each analyst following the guidelines in
this Section. The IDOC document identifies:

e analyst(s) involved in preparation and/or analysis;

e matrix;

e analyte(s), class of analyte(s), or measured parameter(s);

e method(s) performed;

e laboratory-specific SOP used for analysis (including revision number);

e date(s) of analysis; and

e a summary of the results used to calculate the mean recovery and standard

deviations.

All raw data, preparation records, and calculations for each IDOC are retained and are
available for review.

When the method specifies a procedure to be followed, only those procedures will be used.

For nondeterminative methods, such as compatibility, DOC may be documented through a
written quiz of the method SOP prepared by the Laboratory Manager.

The procedure for conducting and IDOC is as follows:

i. A quality control sample is obtained from an outside source. If not available, the
QC is prepared using stock standards that are prepared independently from those
used in instrument calibration.
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ii.

1il.

1v.

Vi.

Vii.

G.2.2.

The analyte(s) is diluted in a volume of clean quality system matrix sufficient to
prepare a minimum of one (1) aliquot for non-certified analyses or four (4) aliquots
for certified analyses at the concentration specified, or if unspecified, to a
concentration of approximately 1-4 times the LOQ.

A minimum of one (1) aliquot for non-certified analyses or four (4) aliquots for
certified analyses aliquots are prepared and analyzed according to the test method
either concurrently or over a period of days.

Using all the results, calculate the mean recovery in the appropriate reporting units
and the standard deviations of the population sample (in the same units) for each
parameter of interest. When it is not possible to determine mean and standard
deviations, such as for presence/absence and logarithmic values, the performance
is assessed against established and documented criteria.

Compare the information from (iv) above to the corresponding acceptance criteria
for precision and accuracy in the test method (if applicable) or in laboratory-
generated acceptance criteria (if there are not established mandatory criteria). If all
parameters meet the acceptance criteria, the analysis of actual samples may begin.
If any one of the parameters do not meet the acceptance criteria, the performance
is unacceptable for that parameter. The acceptance criteria must be defined prior to
the analyst performing the method.

When one or more of the tested parameters fail at least one of the acceptance
criteria, the analyst must proceed according to (a) or (b) below.

a. Locate and correct the source of the problem and repeat the test for all
parameters of interest beginning with (iii) above.

b. Beginning with (iii) above, repeat the test for all parameters that failed to
meet criteria.

Repeated failure, however, confirms a general problem with the measurement
system. If this occurs, the source of the problem is located and corrected, and the
test repeated for all compounds of interest beginning with (iii).

Ongoing Demonstration of Capability

After the DOC is completed, ongoing proficiency is maintained and demonstrated at least
annually. Each analyst is expected to consistently meet the QC requirements of the method,
the laboratory SOP, client requirements and/or the TNI Standard. Ongoing DOCS (ODOC)
are documented in the DOC form (SOP-100CL-FORM-100CL-4.0), and all records related
to the demonstration are retained.

The analyst or group of analysts may demonstrate ongoing DOC through one of the
following methods:
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a. Acceptable performance of a blind sample (single blind to the analyst). The blind
sample can be generated by the Laboratory Manager or from an external source,
such as that of a Proficiency Test (PT) study. A minimum of four (4) consecutive
aliquots of the blind sample are analyzed, and the results must be within the

acceptable levels of precision and accuracy.
b. An IDOC (see Section G.2.1).

c. At least four (4) consecutive laboratory control samples (LCS) are processed and
analyzed in accordance with the method, resulting in data with acceptable levels of
precision and accuracy. The laboratory shall determine the acceptable limits for
precision and accuracy prior to analysis. The laboratory shall tabulate or be able to

readily retrieve four (4) consecutive passing laboratory control
method for each analyst each year.

samples for each

d. A documented process of analyst review using quality control (QC) samples and
control charts. QC samples can be reviewed to identify patterns for individuals or
groups of analysts and determine if corrective action or retraining is necessary.

e. If a) through d) are not technically feasible, then analysis of real-world samples
with results within predefined acceptance criteria (as defined by the laboratory or

method) shall be performed.

f. For nondeterminative methods, such as compatibility, ongoing DOC may be
documented through a written quiz of the method SOP prepared by the Laboratory

Manager.

G.3. Calibration

Section 23.2.2 includes information on calibration of support equipment. This Section covers

calibration of analytical equipment.

Initial instrument calibration and continuing instrument calibration verification are an important
part of ensuring data of known and documented quality. If more stringent calibration requirements
are included in a mandated method or by regulation, those calibration requirements override any
requirements outlined here or in laboratory SOPs. Generally, procedures and criteria regarding

instrument calibrations are provided in method SOPs.

G.3.1. Initial Instrument Calibration

G.3.1.1 Records

Initial instrument calibration includes calculations, integrations, acceptance
criteria, and associated statistics referenced in the test method SOP.
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Sufficient raw data records are collected to allow reconstruction of the initial
instrument calibration. These include, at a minimum, calibration date, test method,
instrument, analysis date, analyte names, signature or initials of the analyst,
concentration and response, calibration curve or response factor, or unique equation
or coefficient used to reduce instrument responses to concentration.

G.3.1.2 Number of Standards and Concentrations

The number of standards for a calibration curve and their concentrations can be
found in each test method. For certified analyses, if the reference or mandated
method does not specify the number of calibration standards to use, the minimum
number of calibration standards for, not including blanks or a zero standard, are
specified in Table G-1.

Table G-1 Minimum Number of Non-Zero Calibration Standards

Type of Minimum Number of
Calibration Curve | Calibration Standards
Threshold Testing 1
Average Response 4
Linear Fit 5
Quadratic Fit 6

For instrumentation where single point calibration is recommended by
manufacturer’s instructions, such as with some ICP and ICP/MS technologies (with
a zero- and single-point calibration), the following apply:

a) For single point plus zero blank calibrations, the zero point and the single
point standard are analyzed prior to the analysis of samples, and the linear
range of the instrument established by analyzing a series of standards, one
of which is at the lowest quantitation level.

b) Zero blank and single point calibration standards are analyzed with each
analytical batch for methods where they are specified.

c) A standard corresponding to the limit of quantitation is analyzed with each
analytical batch and must meet established acceptance criteria when using
single point plus zero blank calibrations.

d) The linearity of single point plus zero blank calibrations is verified at a
frequency established by the method or the manufacturer.

When applicable, the lowest calibration standard is the lowest concentration for
which quantitative results can be reported without qualification. The lowest
calibration standard is at or below the LOQ and is greater than the LOD. Results
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that are less than the LOQ are considered to have increased uncertainty and are

either reported with a qualifier code or as “<PQL.”

The highest calibration standard is the highest concentration for which quantitative
results can be reported. Data reported exceeding the highest calibration standard
without dilutions is considered to have increased uncertainty and are reported with
a qualifier code for certified analyses or reanalyzed with a dilution.

If calibration levels need to be removed for certified analyses, they may be removed
from the highest and/or lowest levels of the curve. Removing interior calibration
levels is not permitted for certified analyses unless the standard was not introduced
to the instrument correctly or if an incorrect standard was analyzed. Removal of an
interior calibration level is not to be used to compensate for the lack of maintenance
or repair to the instrument. If any calibration levels are removed for certified
analyses, the reporting limit and quantitation range of the calibration is then based
on the remaining calibration levels. The removal of calibration level(s) for certified

analyses is documented in the notes of the analytical run.

Calibration levels may be replaced for certified analyses if the replacement standard

is analyzed within twenty-four (24) hours, all analytes of

the replacement

calibration standard are replaced, and the analyst limits the replacement to only one
(1) calibration standard. The replacement of a calibration level is documented in

the notes of the analytical run.

G.3.1.3 Evaluation, Verification, and Corrective Action:

All initial instrument calibrations are verified with a standard obtained from a
second source traceable to a national standard when commercially available. If a
second source is not available, a standard prepared from a different lot may be used.

Criteria for the acceptance of an initial instrument calibration is

established (e.g.,

correlation coefficient or relative percent difference) and defined in the analysis
SOPs. The criteria used are appropriate to the calibration technique.

For certified analyses, relative error (%RE) in the calibration is documented in the
analytical run notes for calibrations evaluated using correlation coefficient. The
%RE is calculated for two (2) calibration levels: the mid-point and the lowest
calibration level. The %RE is evaluated using criteria specified in the method

and/or laboratory analysis SOP.

When PRINTED, this document is UNCONTROLLED. The person in possession is responsible for verifying that it is the most current revision
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G.3.2.

Relative error is calculated using the following equation:

!
i —Xi

%RE = ‘ x 100

xl
Where,
x's = Measured concentration of the calibration standard
x; = True value for the calibration standard

Where relevant, the laboratory has manual integration procedures in analysis SOPs
that are adhered to when evaluating calibration data.

For analyses that use a linear through origin model or average response factor,
such as the analysis of Aroclors, an initial multi-point calibration for a subset of
Aroclors is performed, and the calibration factor and pattern recognition for the
remaining Aroclors is determined using a one-point initial calibration.

Quantitation is always determined from the initial calibration unless the test method
or applicable regulations require quantitation from the continuing instrument
calibration verification. Any samples that are analyzed after an unacceptable initial
calibration are reanalyzed or the data are reported with qualifiers, appropriate to the
scope of the unacceptable condition.

Corrective actions are performed when the initial calibration results are outside
acceptance criteria. Calibration points are not dropped from the middle of the curve
for certified analyses unless the cause is determined and documented. If the cause
cannot be determined, the calibration curve is re-prepared. If the low or high
calibration point is dropped from the curve, the working curve is adjusted and
sample results outside the curve are qualified.

Continuing Instrument Calibration

G.3.2.1 Records

The calculations and associated statistics for continuing instrument calibration are
included or referenced in Section 27 — “Quality Assurance for Environmental
Testing,” method SOPs, and control charts for method SOPs.

Sufficient raw data records are retained to allow reconstruction of the continuing
instrument calibration verification. Continuing instrument calibration verification
records connect the continuing verification date to the initial instrument calibration.

When PRINTED, this document is UNCONTROLLED. The person in possession is responsible for verifying that it is the most current revision
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G.3.2.2 Frequency

Calibration is verified for each compound, element, or other discrete chemical
species. For multi-component analytes, a representative chemically related
substance or mixture is used.

Calibration verifications are performed:

e Atthe beginning and end of each analytical batch, except for instances when
an internal standard is used. For methods employing internal standards, one
verification is performed at the beginning of the analytical batch. Some
methods have more frequent CCV requirements (see specific method
SOPs). For example, many inorganic methods require the CCV to be
analyzed after every 10 samples.

e Whenever it is expected that the analytical system may be out of calibration
or might not meet verification acceptance criteria.

e When the time period for calibration or the most recent calibration
verification has expired.

e For all analytical systems that have a calibration verification requirement.
Requirements can be found in the method SOPs.

G.3.2.3 Evaluation, Verification, and Corrective Actions

The validity of the initial calibration is verified prior to sample analysis by use of
an initial calibration verification (ICV) standard and a continuing calibration
verification (CCV) standard thereafter.

The level of the ICV/CCV may not be more than half of the highest point in the
calibration curve for certified analyses. The ICV/CCV is usually a calibration
standard level that is at or below the midpoint of the calibration curve.

If the method does not utilize an internal standard, then a ICV/CCV must be run at
the beginning and the end of the analytical batch, and at a frequency defined by the
method.

Corrective action is initiated for ICV/CCV results that are outside of acceptance
criteria.

When PRINTED, this document is UNCONTROLLED. The person in possession is responsible for verifying that it is the most current revision
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G.3.3. Unacceptable Continuing Instrument Calibration Verifications

If routine corrective action for continuing calibration verification fails to produce a second
consecutive (immediate) calibration verification within acceptance criteria, then a new
calibration is performed, or acceptable performance is demonstrated after corrective action
with two consecutive calibration verifications.

For any samples analyzed on a system with an unacceptable calibration, some results may
be useable if qualified and under the following conditions:

a) If the acceptance criteria are exceeded high (high bias) and the associated samples
are below detection, then those sample results that are non-detects may be
reported as non-detects.

b) If the acceptance criteria are exceeded low (low bias) and there are samples that
exceed the maximum regulatory limit, then those exceeding the regulatory limit
may be reported.

When PRINTED, this document is UNCONTROLLED. The person in possession is responsible for verifying that it is the most current revision
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Joun BEL EDWARDS Curuck Carr Brown, Pu.D.

GOVERNOR SECRETARY
DEPARTMENT OF ENVIRONMENTAL QUALITY
ENVIRONMENTAL SERVICES
Read Receipt Requested
Al No. 83979
Activity No. ACC20220004
LELAP Lab ID # 03079

Accreditation Year FY 2023
Renewal due FY 2024

Mr, Kevin McGee

Eurofins Knoxville

5815 Middlebrook Pike

Knoxville, Tennessee 37921-5947

Re:  Scope of Accreditation

Dear Mr. McGee:

On July 12, 2022, the Louisiana Environmental Laboratory Accreditation Program (LELAP) received a
request for an amendment to your Scope of Accreditation. LELAP amends the Scope issued July 11,
2022, effective July 1, 2022, to include the parameters requested. Additions are highlighted in the
attached scope.

The Louisiana Department of Environmental Quality’s laboratory accreditation program, in accordance
with Louisiana Administrative Code, Title 33, Part I, Subpart 3, Laboratory Accreditation, accredits this
laboratory for Fiscal Year 2023. This accreditation does not constitute an endorsement of the suitability
of the listed methods for any specific purpose. Accreditation of the environmental laboratory does not
imply that a product, process, system, or person is approved by LELAP. The laboratory is accredited for
the methods as identified on the application for accreditation; if the methods are partially identified on
the application for accreditation, the laboratory is accredited for the versions listed on the current
application or referenced in the laboratory standard operating procedure.

National Environmental Laboratory Accreditation Program (NELAP) accreditation is granted only for
those methods/analytes for which “NELAP” is indicated as the type of accreditation. Accreditation is
dependent on the laboratory’s successful ongoing compliance with regulations as outlined in the
Louisiana Administrative Code, Title 33, Part I, Subpart 3, Laboratory Accreditation, and with the
standards adopted by the NELAP Accreditation Council.

The accreditation certificate is the property of the State of Louisiana. Should your accreditation be
suspended or revoked, your laboratory must return the certificate of accreditation to the department and
delete any electronic copies until your accreditation status is restored.

Post Office Box 4313 e Baton Rouge, Louisiana 70821-4313  Phone 225-219-3181  Fax 225-219-3309
www.deq.louisiana.gov









Mr. Kevin McGee
Eurofins Knoxville
Page 2 of 2

LAC 33:15313.A and/or the 2009 TNI Standard require that the laboratory report include all relevant
information. Therefore, the certificate number shall be placed in the upper right corner of all laboratory
reports. If the test report includes results of any test for which the laboratory is not accredited, the
unaccredited results must be clearly identified as such.

We request that you examine the scope of accreditation attachment for accuracy and
completeness. If you find that an analyte for which you expected to be accredited is not listed, please
examine your records to ensure that:

1. You have met the requirements for successful participation in proficiency test studies as outlined
in LAC 33:1.4711 and in the 2009 TNI Standard.

2. Inthe case of accreditation by recognition, the requested analyte must be listed for the requested
method and matrix on both the certificate issued by the Primary Accreditation Body and on the
Louisiana application form,

If after reviewing this information, the scope and/or certificate are inaccurate, please notify us
immediately.

If you have any questions, please contact Paul Bergeron, Environmental Scientist Manager, at (225)
219-0789.

Sincerely,

[ g
Administrator Date

Public Participation and Permit Support Services Division

TL:pb
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Eurofins Knoxville

Al Number: 83979

Activity No. ACC20220004
Expiratiom Date: June 30, 2023

STATE OF LOUISIANA
DEPARTMENT OF ENVIRONMENTAL QUALITY

Effective Date: September 16, 2022
5815 Middlebrook Pike, Knoxville, Tennessee 37921-5947

Certificate Number: 03079

100068 - Desorption of Sorbent Cartridges ~ SOP KNOX-MS-0011 2027 NELAP LA
100069 - Total Organic Emissions SOP KNOX-GC-0010 2031 NELAP LA
1580 - Chlorine SOP KNOX WC-0005 2041 NELAP LA
1770 - Hydrochloric acid (Hydrogen SOP KNOX WC-0005 2041 NELAP LA
chloride (gas only))

6380 - 1-Methylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
9501 - 1-Methylphenanthrene SOP KNOX-ID-0016 2042 NELAP LA
6852 - 2,3,5-Trimethylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
6188 - 2,6-Dimethylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
6385 - 2-Methylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
5500 - Acenaphthene SOP KNOX-ID-0016 2042 NELAP LA
5505 - Acenaphthylene SOP KNOX-ID-0016 2042 NELAP LA
5555 - Anthracene SOP KNOX-ID-0016 2042 NELAP LA
5575 - Benzo(a)anthracene SOP KNOX-ID-0016 2042 NELAP LA
5580 - Benzo(a)pyrene SOP KNOX-ID-0016 2042 NELAP LA
5585 - Benzo(b)fluoranthene SOP KNOX-ID-0016 2042 NELAP LA
5605 - Benzo(e)pyrene SOP KNOX-ID-0016 2042 NELAP LA
5590 - Benzo(g,h,i)perylene SOP KNOX-ID-0016 2042 NELAP LA
5600 - Benzo(k)fluoranthene SOP KNOX-ID-0016 2042 NELAP LA
5640 - Biphenyl (1,1'-Biphenyl) SOP KNOX-ID-0016 2042 NELAP LA
5855 - Chrysene SOP KNOX-ID-0016 2042 NELAP LA
5895 - Dibenzo{a,h)anthracene SOP KNOX-ID-0016 2042 NELAP LA
6265 - Fluoranthene SOP KNOX-ID-0016 2042 NELAP LA
6270 - Fluorene SOP KNOX-ID-0016 2042 NELAP LA
63]5 - Indeno(1,2,3-cd)pyrene SOP KNOX-ID-0016 2042 NELAP LA
5005 - Naphthalene SOP KNOX-ID-0016 2042 NELAP LA
6608 - Perylene SOP KNOX-ID-0016 2042 NELAP LA
6615 - Phenanthrene SOP KNOX-ID-0016 2042 NELAP LA
6665 - Pyrene SOP KNOX-ID-0016 2042 NELAP LA
9105 - 2,2'3.3.4,4,5,5 6,6 SOPKNOX-ID-0013 2061 NELAP LA
Decachlorobiphenyl (BZ-209)

9095 - 2,2'3,3'4.4'5,5,6- SOP KNOX-ID-0013 2061 NELAP LA
Nonachlorobiphenyl (BZ-206)

9065 - 2,2.3,3,4,4',5-Heptachlorobiphenyl SOP KNOX-ID-0013 2061 NELAP LA
(BZ-170)

9107 - 2,2'3,3',4,55,6,6- SOPKNOX-ID-0013 2061 NELAP LA
Nonachlorobiphenyl (BZ-208)

9123 - 2,2'.3,3,5,5,6,6'-Octachlorobiphenyl SOP KNOX-ID-0013 2061 NELAP LA
(BZ-202)

9146 - 2,2'3.4'5,6,6'-Heptachlorobiphenyl SOP KNOX-1D-0013 2061 NELAP LA
{BZ-188)

9134 - 2,2'3,4,4',5,5'-Heptachlorobiphenyl SOP KNOX-ID-0013 2061 NELAP LA
(BZ-180)

9176 - 2,2'4,4'6,6-Hexachlorobiphenyl SOP KNOX-ID-0013 2061 NELAP LA
(BZ-155)

9182 -  2,2'4,6,6'Pentachlorobiphenyl SOP KNOX-ID-0013 2061 NELAP LA
(BZ-104)

9187 - 2,2',6,6'-Tetrachlorobiphenyl (BZ- SOP KNOX-ID-0013 2061 NELAP LA

54)

Clients and Customers are urged to verify the laboratory's current certification status with the Louisiana Environmental Laboratory Accreditation Program.
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Air Emissions

9188 - 2,2',6-Trichlorobiphenyl (BZ-19)
9189 - 2,2'-Dichlorobiphenyl (BZ-4)

9000 - 2,344 5-Pentachlorobiphenyl
(BZ-123)

9055 - 2,3.,4,4'.5,5-Hexachlorobiphenyl
(BZ-167)

8995 - 2,3'4.4',5-Pentachlorobiphenyl
(BZ-118)

9045 - 2,3,3'4,4',5-Hexachlorobiphenyl
(BZ-157)

9190 - 2,3,3".4,4'.5,5',6-Octachlorobiphenyl
{BZ-205)

9085 - 2,3,3'4,4'5,5-Heptachlorobiphenyl
(BZ-189)

9050 - 2,3,3'4,4',5-Hexachlorobiphenyl
(BZ-156)

8985 - 2,3,3'4,4-Pentachlorobiphenyl
(BZ-105)

9005 - 2,3,4.4',5-Pentachlorobiphenyl (BZ-
114)

8915 - 2-Chiorobiphenyl (BZ-1)
9060 - 3,3'4,4'5,5-Hexachlorobiphenyl

(BZ-169)

9015 -  3,3'4,4'.5-Pentachlorobiphenyl
(BZ-126)

8965 - 3,3',4,4'-Tetrachlorobiphenyl (BZ-
i)

8970 - 3,4,4'5-Tetrachlorobiphenyl (BZ-
81)

9266 - 3,4,4'-Trichlorobiphenyl (BZ-37)
9273 - 4, 4'-Dichlorobiphenyl (BZ-15)
100071 - 4-monochlorobiphenyl
100072 - Total Decachlorobiphenyl
8876 - Total Dichlorobiphenyls

8877 - Total Heptachlorobiphenyls
8888 - Total Hexachlorobiphenyls
8889 - Total Monochlorobiphenyls
8891 - Total Nonachlorobiphenyls
8892 - Total Octachlorobiphenyls
8896 - Total Pentachlorobiphenyls
8893 - Total Tetrachlorobiphenyls
8894 - Total Trichlorobiphenyls

5155 - 1,2,4-Trichlorobenzene

4610 - 1,2-Dichlorobenzene

4615 - 1,3-Dichlorobenzene

4620 - 1,4-Dichlorobenzene

6835 - 2,4,5-Trichlorophenol

6840 - 2,4,6-Trichlorophenol

6000 - 2,4-Dichlorophenol

6130 - 2,4-Dimethylphenol

6175 - 2,4-Dinitrophenol

6185 - 2,4-Dinitrotoluene (2,4-DNT)
6190 - 2,6-Dinitrotoluene (2,6-DNT)
5795 - 2-Chloronaphthalene

5800 - 2-Chlorophenol
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6360 - 2-Methyl-4,6-dinitrophenol (4,6-
Dinitro-2-methylphenol)

6385 - 2-Methylnaphthalene

6400 - 2-Methylphenol (o-Cresol)
6460 - 2-Nitroaniline

6490 - 2-Nitrophenol

5945 - 3,3'-Dichlorabenzidine

6465 - 3-Nitroaniline

5660 - 4-Bromophenyl phenyl ether
5700 - 4-Chloro-3-methylphenol
5745 - 4-Chlcroaniline

5825 - 4-Chlorophenyl phenylether
6410 - 4-Methylpheno! (p-Cresol)
6470 - 4-Nitroaniline

6500 - 4-Nitrophenol

5545 - Aniline

5610 - Benzoic acid

5630 - Benzyl alcohol

5780 - Bis(2-Chloroisopropyl) ether (2,2-
oxybis(1-chloropropane))

5670 - Butyl benzyl phthalate

5680 - Carbazole

6065 - Di(2-ethylhexyl) phthalate (bis(2-
EthylhexyD)phthalate, DEHP)

5925 - Di-n-butyl phthalate

6200 - Di-n-octyl phthalate

5905 - Dibenzofuran

6070 - Diethyl phthalate

6135 - Dimethyl phthalate

6275 - Hexachlorobenzene

4835 - Hexachlorobutadiene

6285 - Hexachlorocyclopentadiene
4840 - Hexachloroethane

6320 - Isophorone

5015 - Nitrobenzene

6605 - Pentachlorophenol

6625 - Phenol

5095 - Pyridine

5760 - bis(2-Chloroethoxy)methane
5765 - bis(2-Chloroethyl) ether
6545 - n-Nitrosodi-n-propylamine
6535 - n-Nitrosodiphenylamine

9490 - 11-Chloroeicosafluoro-3-
oxaundecane-1-sulfonic  acid  (11-Cl-
PF30UdS)

6948 - 1H, 1H, 2H, 2H-
Perflucrodecanesulfonic acid (8:2 FTS)
6946 - 1H, 1H, 2H, 2H-
Perfluorohexanesulfonic acid (4:2 FTS)
6947 - 1H, 1H, 2H, 2H-

Perfluorcoctanesulfonic acid (6:2 FTS)
9616 - 1H, 1H, 2H, 2H-perfluorododecane

sulfonic acid (10:2 FTS)

100864 - 2-(N-methyl
perfluorooctanesulfonamido) ethanol
Eurofins Knoxville

Effective Date: September 16, 2022
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SOP KNOX-MS-0017GC/MS
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SOP KNOX-MS-0017GC/MS
SOP KNOX-MS-0017GC/MS
SOP KNOX-MS-0017GC/MS
SOP KNOX-MS-0017GC/MS
SOP KNOX-MS-0017GC/MS
SOP KNOX-MS-0017GC/MS
SOP KNOX-OP-0026

SOP KNOX-OP-0026

SOP KNOX-OP-0026

SOP KNOX-OP-0026

SOP KNOX-OP-0026

SOP KNOX-OP-0026
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3012
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NELAP FL
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Alr Emassions

(NMeFOSE)

6951 - 4,8-Dioxa-3H-perfluoroncnancic SOP KNOX-OP-0026 9394 NELAP LA
acid (DON.A)

6952 - 9-Chilorohexadecafluoro-3- SOP KNOX-OP-0026 9394 NELAP LA
oxanonane- 1-sulfonic acid (9-CI-PF30NS)

9460 - Hexafluoropropyleneoxide dimer SOP KNOX-OP-0026 9394 NELAP LA
acid (HFPO-DA) (GenX)

9395 - N-Ethylperfluorooctane sulfonamide SOP KNOX-OP-0026 9394 NELAP LA
(EtFOSAm)

4846 - N-Ethylperflucrooctane sulfonamido SOP KNOX-OP-0026 9394 NELAP LA
acetic acid (NEtFOSAA)

9431 - N-Ethylperfluorooctane sulfonamido SOP KNOX-OP-0026 9394 NELAP LA
ethanol (EtFFOSE)

9433 - N-Methylperfluorooctane  SOP KNOX-OP-0026 9394 NELAPFP LA
sulfonamide (MeFOSA)

6955 - N-Methylperfluorooctane SOP KNOX-OP-0026 9394 NELAP LA
sulfonamido acetic acid (NMeFOSAA)

6918 - Perfluorobutanesulfonic acid (PFBS) SOP KNOX-OP-0026 9394 NELAP LA
6915 - Perfluorobutyric acid (PFBA) SOP KNOX-OP-0026 9394 NELAP LA
6920 - Perfluorodecans sulfonic acid SOP KNOX-OP-0026 9394 NELAP LA
(PFDS)

6905 - Perfluorodecanoic acid (PFDA) SOP KNOX-0P-0026 9394 NELAP LA
6923 - Perfluorododecane sulfonic acid SOP KNOX-OP-0026 9394 NELAP LA
(PFDoS)

6903 - Perfluorododecanoic acid (PFDOA)  SOP KNOX-OP-0026 9394 NELAP LA
9470 - Perfluoroheptane sulfonic acid SOP KNOX-OP-0026 9394 NELAP LA
(PFHpS)

6908 - Perfluoroheptanoic acid (PFHpA) SOP KNOX-OP-0026 9394 NELAP LA
6901 -  Perfluorohexadecancic acid SOP KNOX-OP-0026 9394 NELAP LA
(PFHXDA)

6927 -  Perfluorohexanesulfonic acid SOP KNOX-OP-0026 9394 NELAP LA
(PFHxS)

6913 - Perfluorohexanoic acid (PFHXA) SOP KNOX-0OP-0026 9394 NELAP LA
6929 . Perfluorononane sulfonic acid SOP KNOX-OP-0026 9394 NELAP LA
(PFNS)

6906 - Perfluorononanoic acid (PFNA) SOP KNOX-0OP-0026 9394 NELAP LA
6916 -  Perfluorooctadecanoic  acid SOP KNOX-OP-0026 9394 NELAP LA
{(PFODA)

6917 -  Perfluorooctane sulfonamide SOP KNOX-OP-0026 9394 NELAP LA
(PFOSAm)

6931 - Perfluorooctane sulfonic acid SOP KNOX-OP-0026 9394 NELAP LA
(PFOS)

6912 - Perfluorooctanoic acid {PFOA) SOP KNOX-0OP-0026 9394 NELAP LA
6934 - Perfluoropentanesulfonic acid SOP KNOX-OP-0026 9394 NELAP LA
(PFPeS)

6914 - Perfluoropentanoic acid (PFPEA) SOP KNOX-OP-0026 9394 NELAP LA
6902 -  Perfluorotetradecanoic  acid SOP KNOX-OP-0026 9394 NELAP LA
(PFTDA)

9563 - Perfluorotridecanoic acid (PFTrDA)  SOP KNOX-OP-0026 9394 NELAP LA
6904 - Perfluoroundecanoic acid (PFUnDA) SOP KNOX-OP-0026 9394 NELAP LA
9490 - 11-Chloroeicosafluore-3- KNOXLCO0007 9405 NELAP LA
oxaundecane-1-sulfonic  acid  (11-Cl-

PF30UdS)

6948 - 1H, 1H, 2H, 2H- KNOXLC0007 9405 NELAP LA

Perfluorodecanesulfonic acid (8:2 FTS)

Eurofins Knoxville Al Number: 83979
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Air Emissions

6946 - 1H, 1H, 2H, 2H- KNOXLC0007 9405 NELAP LA
Perfluorchexanesulfonic acid (4:2 FTS)

6947 - 1H, 1H, 2H, 2H- KNOXLC0007 9405 NELAP LA
Perfluorooctanesulfonic acid (6:2 FT'S)

9616 - IH, 1H, 2H, 2H-perfluorododecane KNOXLC0007 9405 ‘NELAP LA
sulfonic acid (10:2 FTS)

100864 - 2-(N-methyl KNOXLC0007 9405 NELAP LA
perfluorooctanesulfonamido) ethanol

{(NMeFOSE)

6951 - 4,8-Dioxa-3H-perfluorononanoic KNOXLCO0007 9405 NELAP LA
acid (DONA)

6952 - 9-Chlorohexadecafluoro-3- KNOXLC0007 9405 NELAP LA
oxanonane- 1-sulfonic acid (9-C!-PF30NS)

9460 - Hexafluoropropyleneoxide dimer KNOXLCO0007 9405 NELAP LA
acid (HFPO-DA) (GenX)

9395 - N-Ethylperfluorcoctane sulfonamide KNOXLC0007 9405 NELAP LA
(EtFOSAm)

4846 - N-Ethylperfluorooctane sulfonamido KNOXLC0007 9405 NELAP LA
acetic acid (NEtFOSAA)

9431 - N-Ethylperfluorooctane sulfonamido KNOXLC0007 9405 NELAP LA
ethanol (EtFOSE)

9433 - N-Methylperfluorooctane KNOXLC0007 9405 NELAP LA
sulfonamide (MeFOSA)

6955 - N-Methylperfluorooctane  KNOXLC0007 9405 NELAP LA
sulfonamido acetic acid (NMeFOSAA)

6918 - Perfluorobutanesulfonic acid (PFBS) KNOXLCO0007 9405 NELAP LA
6915 - Perfluorobutyric acid (PFBA) KNOXLC0007 9405 NELAP LA
6920 - Perfluorodecane sulfonic acid KNOXLCO0007 9405 NELAP LA
{PFDS)

6905 - Perfluorodecanoic acid (PFDA) KNOXLC0007 9405 NELAP LA
6923 - Perfluorododecane sulfonic acid KNOXLC0007 9405 NELAP LA
(PFDoS)

6903 - Perfluorododecanoic acid (PFDOA)  KNOXLCO0007 9405 NELAP LA
9470 - Perfluoroheptane sulfonic acid KNOXLCO0007 9405 NELAP LA
{PFHpS)

6908 - Perfluoroheptanoic acid (PFHpA) KNOXLC0007 9405 NELAP LA
6901 -  Perfluorohexadecanocic acid KNOXLC0007 9405 NELAP LA
(PFHXDA)

6927 -  Perfluorohexanesulfonic acid KNOXLCO0007 9405 NELAP LA
(PFHXxS)

6913 - Perflucrchexanoic acid (PFHXA) KNOXLCO0007 9405 NELAP LA
6929 - Perfluorononane sulfonic acid KNOXLCO0007 9405 NELAP LA
(PFNS)

6906 - Perfluorononanoic acid (PFNA) KNOXLC0007 9405 NELAP LA
6916 -  Perfluorooctadecanoic  acid KNOXLCO0007 9405 NELAP LA
(PFODA)

6917 - Perfluorcoctane sulfonamide KNOXLC0007 9405 NELAP LA
(PFOSAm)

6931 - Perfluorooctane sulfonic acid KNOXLC0007 9405 NELAP LA
(PFOS)

6912 - Perfluorooctanoic acid (PFOA) KNOXLC0007 9405 NELAP LA
6934 - Perfluoropentanesulfonic acid KNOXLC0007 9405 NELAP LA
(PFPeS)

6914 - Perfluoropentanoic acid (PFPEA) KNOXLC0007 9405 NELAP LA
6902 -  Perfluorotetradecanoic  acid KNOXLC0007 9405 NELAP LA
Eurofins Knoxville Al Number: 83979
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{PFTDA)

9563 - Perfluorotridecanoic acid (PFTYDA) KNOXLC0007 9405 NELAP LA
6904 - Perfluoroundecanoic acid (PFUnDA) KNOXLC0007 9405 NELAP LA
3973 - Total Suspended Particulate (TSP) 40 CFR Part 50 Appendix B 10000304 NELAP X
3950 - Particulates <10 um 40 CFR Part 50 Appendix J 10000507 NELAP TX
1441 - Sampling EPA 0031 10002605 NELAP LA
4026 - Sampling of Principal Organic EPA 0040 10002809 NELAP LA
Hazardous Constituents from Combustion

Sources Using Tedlar® Bags

100516 - Metals Sampling Train EPA 0060 10003404 NELAP LA
1415 - Extraction of Semivolatile Analytes EPA 3542 10140600 NELAP LA
Collected Using Method 0010 (Modified

Method 5 Sampling Train)

1406 - Purge and trap for aqueous phase EPA 5030B 10153409 NELAP LA
samples

1000 - Aluminum EPA 6010C 10155803 NELAP LA
1005 - Antimony EPA 6010C 10155803 NELAP LA
1010 - Arsenic EPA 6010C 10155803 NELAP LA
1015 - Barium EPA 6010C 10155803 NELAP LA
1020 - Beryllium EPA 6010C 10155803 NELAP LA
1030 - Cadmium EPA 6010C 10155803 NELAP LA
1035 - Calcium EPA 6010C 10155803 NELAP LA
1040 - Chromium EPA 6010C 10155803 NELAP LA
1050 - Cobalt EPA 6010C 10155803 NELAP LA
1055 - Copper EPA 6010C 10155803 NELAP LA
1070 - Iron EPA 6010C 10155803 NELAP LA
1075 - Lead EPA 6010C 10155803 NELAP LA
1080 - Lithium EPA 6010C 10155803 NELAP LA
1085 - Magnesium EPA 6010C 10155803 NELAP LA
1090 - Manganese EPA 6010C 10155803 NELAP LA
1100 - Molybdenum EPA 6010C 10155803 NELAP LA
1105 - Nickel EPA 6010C 10155803 NELAP LA
1125 - Potassium EPA 6010C 10155803 NELAP LA
1140 - Selenium EPA 6010C 10155803 NELAP LA
1150 - Siiver EPA 6010C 10155803 NELAP LA
1155 - Sodium EPA 6010C 10155803 NELAP LA
1160 - Strontium EPA 6010C 10155803 NELAP LA
1165 - Thallium EPA 6010C 10155803 NELAP LA
1175 - Tin EPA 6010C 10155803 NELAP LA
1180 - Titanium EPA 6010C 10155803 NELAP LA
1910 - Total Phosphorus EPA 6010C 10155803 NELAP LA
1185 - Vanadium EPA 6010C 10155803 NELAP LA
1190 - Zinc EPA 6010C 10155803 NELAP LA
1045 - Chromium VI EPA 7199 10163005 NELAP LA
1095 - Mercury EPA 7470A 10165807 NELAP LA
5105 - 1,1,1,2-Tetrachloroethane EPA 8260B 10184802 NELAP LA
5160 - 1,1,1-Trichloroethane EPA 8260B 10184802 NELAP LA
5110 - 1,1,2,2-Tetrachloroethane EPA 8260B 10184802 NELAP LA
5185 - 1,1,2-Trichloro-1,2,2-trifluorocthane EPA 8260B 10184802 NELAP LA
(Freon 113)

5165 - 1,1,2-Trichloroethane EPA 8260B 10184802 NELAP LA
4630 - 1,1-Dichlorcethane EPA 8260B 10184802 NELAP LA
4640 - 1,1-Dichloroethylene EPA 8260B 10184802 NELAP 1A
4670 - 1,1-Dichloropropene EPA 8260B 10184802 NELAP LA
5150 - 1,2,3-Trichlorobenzene EPA 8260B 10184802 NELAP LA

Al Number: 83979
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Air Emissions

5180 - 1,2,3-Trichloropropane
5155 - 1,2,4-Trichlorobenzene
5210 - 1,2,4-Trimethylbenzene

4570 - 1,2-Dibromo-3-chloropropane
(DBCP)

4585 - 1,2-Dibromoethane (EDB, Ethylene
dibromide)

4610 - 1,2-Dichlorobenzene
4635 - 1,2-Dichloroethane
dichloride)

4655 - 1,2-Dichloropropane
5215 - 1,3,5-Trimethylbenzene
9318 - 1,3-Butadiene

4615 - 1,3-Dichlorobenzene
4660 - 1,3-Dichloropropane
4620 - 1,4-Dichlorobenzene
4665 - 2,2-Dichloropropane
4410 - 2-Butanone (Methyl ethyl ketone,
MEK)

5812 - 2-Chloropropane

4535 - 2-Chlorotoluene

4860 - 2-Hexanone

4540 - 4-Chlorotoluene

4910 - 4-Isopropyltoluene (p-Cymene)

4995 - 4-Methyl-2-pentanone (MIBK)

4315 - Acetone

4320 - Acetonitrile

4340 - Acrylonitrile

4375 - Benzene

4385 - Bromobenzene

4390 - Bromochloromethane

4395 - Bromodichloromethane

4400 - Bromoform

4450 - Carbon disulfide

4455 - Carbon tetrachloride

4475 - Chlorobenzene

4575 - Chlorodibromomethane
(dibromochloromethane)

4485 - Chloroethane (Ethyl chloride)

4505 - Chloroform

4595 - Dibromomethane
bromide)

4625 - Dichlorodiflucromethane (Freon-12)
4765 - Ethylbenzene

4835 - Hexachlorobutadiene

4870 - lIodomethane (Methyl iodide)

4900 - [sopropylbenzene (Cumene)

4950 - Methyl bromide (Bromomethane)
4960 - Methyl chloride (Chloromethane)
5000 - Methy] tert-butyl ether (MTBE)

(Ethylene

(Methylene

4975 - Methylene chloride
(Dichloromethane)

5005 - Naphthalene

5100 - Styrene

5115 - Tetrachloroethylene
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Air Emissions

(Perchloroethylene)

5140 - Toluene

5170 - Trichloroethene (Trichloroethylene)
5175 - Trichlorofluoromethane
(Fluorotrichloromethane, Freon 11)
5230 - Vinyl bromide (Bromoethane)
5235 - Vinyl chloride

5260 - Xylene (total)

4705 - cis & trans-1,2-Dichloroethene
4645 - cis-1,2-Dichloroethylene

4680 - cis- 1,3-Dichloropropene

4600 - cis-1,4-Dichloro-2-butene
5240 - m+p-xylene

4435 - n-Butylbenzene

4855 - n-Hexane

5090 - n-Propylbenzene

5250 - 0-Xylene

4440 - sec-Butylbenzene

4445 - tert-Butylbenzene

4700 - trans-1,2-Dichloroethylene
4685 - trans-1,3-Dichloropropylene
4605 - trans-1,4-Dichloro-2-butene
6715 - 1,2,4,5-Tetrachlorobenzene
5155 - 1,2,4-Trichlorobenzene

4610 - 1,2-Dichlorobenzene

6220 - 1,2-Diphenylhydrazine

6885 - 1,3,5-Trinitrobenzene (1,3,5-TNB)
4615 - 1,3-Dichlorobenzene

4620 - 1,4-Dichlorobenzene

5790 - 1-Chloronaphthalene

6735 - 2,3,4,6-Tetrachlorophenol
6835 - 2,4,5-Trichlorophenol

6840 - 2,4,6-Trichlorophenol

6000 - 2,4-Dichlorophenol

6130 - 2,4-Dimethylphenol

6175 - 2,4-Dinitrophenol

6185 - 2,4-Dinitrotoluene (2,4-DNT)
6005 - 2,6-Dichlorophenol

6190 - 2,6-Dinitrotoluene (2,6-DNT)
5515 - 2-Acetylaminofluorene

5795 - 2-Chloronaphthalene

5800 - 2-Chlorophenol

6360 - 2-Methyl4,6-dinitrophenol (4,6-
Dinitro-2-methylphenol)

5145 - 2-Methylaniline (o-Toluidine)
6385 - 2-Methylnaphthalene

6400 - 2-Methylphenoi (o-Cresol)
6460 - 2-Nitroaniline

6490 - 2-Nitrophenol

6690 - 2-Sec-butyl-4,6-dinitrophenol
{(DNBP, Dinoseb)

6412 - 3+4 Methylphenol

5945 - 3,3'-Dichlorobenzidine

6355 - 3-Methylcholanthrene

6465 - 3-Nitroaniline

Eurofins Knoxville
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5660 - 4-Bromophenyl phenyl ether EPA 8270C 10185805 NELAP LA
5700 - 4-Chloro-3-methylphenol EPA 8270C 10185805 NELAP LA
5745 - 4-Chloroaniline EPA 8270C 10185805 WELAP LA
5825 - 4-Chlorophenyl phenylether EPA 8270C 10185805 NELAP LA
6105 - 4-Dimethyl aminoazobenzene EPA 8270C 10185805 NELAP LA
6470 - 4-Nitroaniline EPA 8270C 10185805 NELAP LA
6500 - 4-Nitrophenol EPA 8270C 10185805 NELAP LA
6115 - 7,12-Dimethylbenz(a) anthracene EPA 8270C 10185805 NELAP LA
5500 - Acenaphthene EPA 8270C 10185805 NELAP LA
5505 - Acenaphthylene EPA 8270C 10185805 NELAP LA
5510 - Acetophenone EPA 8270C 10185805 NELAP LA
5545 - Aniline EPA 8270C 10185805 NELAP LA
5555 - Anthracene EPA 8270C 10185805 NELAP LA
5595 - Benzidine EPA 8270C 10185805 NELAP LA
5575 - Benzo(a)anthracene EPA 8270C 10185805 NELAP LA
5530 - Benzo(a)pyrene EPA 8270C 10185805 NELAP LA
5585 - Benzo(b)flucranthene EPA 8270C 10185805 NELAP LA
5590 - Benzo(g,h,i)perylene EPA 8270C 10185805 NELAP LA
5600 - Benzo{k)fluoranthene EPA 8270C 10185805 NELAP LA
5610 - Benzoic acid EPA 8270C 10185805 NELAP LA
5630 - Benzyl alcohol EPA 8270C 10185805 NELAP LA
5780 - Bis(2-Chloroisopropyl) ether (2,2- EPA 8270C 10185805 NELAP LA
oxybis(1-chloropropane))

5670 - Butyl benzyl phthalate EPA 8270C 10185805 NELAP LA
5680 - Carbazole EPA 8270C 10185805 NELAP LA
5855 - Chrysene EPA 8270C 10185805 NELAP LA
6065 - Di(2-ethylhexyl) phthalate (bis(2- EPA 8270C 10185805 NELAP LA
Ethylhexyl)phthalate, DEHP)

5925 - Di-n-butyl phthalate EPA 8270C 10185805 NELAP LA
6200 - Di-n-octyl phthalate EPA 8270C 10185805 NELAP LA
5895 - Dibenzo(a,h)anthracene EPA 8270C 10185805 NELAP LA
5905 - Dibenzofuran EPA 8270C 10185805 NELAP LA
6070 - Diethyl phthalate EPA 8270C 10185805 NELAP LA
6135 - Dimethyl phthalate EPA 8270C 10185805 NELAP LA
6205 - Diphenylamine EPA 8270C 10185805 NELAP LA
6260 - Ethyl methanesulfonate EPA 8270C 10185805 NELAP LA
6265 - Fluoranthene EPA 8270C 10185805 NELAP LA
6270 - Fluorene EPA 8270C 10185805 NELAP LA
6275 - Hexachlorobenzene EPA 8270C 10185805 NELAP LA
4835 - Hexachlorobutadiene EPA 8270C 10185805 NELAP LA
6285 - Hexachlorocyclopentadiene EPA 8270C 10185805 NELAP LA
4840 - Hexachloroethane EPA 8270C 10185805 NELAP LA
6295 - Hexachloropropene EPA 8270C 10185805 NELAP LA
6315 - Indeno(1,2,3-cd)pyrene EPA 8270C 10185805 NELAP LA
6320 - Isophorone EPA 8270C 10185805 NELAP LA
6325 - Isosafrole EPA 8270C 10185805 NELAP LA
6375 - Methyl methanesulfonate EPA 8270C 10185805 NELAP LA
5005 - Naphthalene EPA 8270C 10185805 NELAP LA
5015 - Nitrobenzene EPA 8270C 10185805 NELAP LA
6590 - Pentachlorobenzene EPA 8270C 10185805 NELAP LA
5035 - Pentachloroethane EPA 8270C 10185805 NELAP LA
6600 - Pentachloronitrobenzene EPA 8270C 10185805 NELAP LA
6605 - Pentachlorophenol EPA 8270C 10185805 NELAP LA
6610 - Phenacetin EPA $270C 10185805 NELAP LA
6615 - Phenanthrene EPA 8270C 10185805 NELAP LA

Eurofins Knoxville Al Number: 83979

Activity No. ACC20220004
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Alr Emissions

6625 - Phemol

6665 - Pyrene

5095 - Pyridine

6685 - Safrole

5760 - bis(2-Chloroethoxy)methane
5765 - bis(2-Chloroethy!) ether
5025 - n-Nitroso-di-n-butylamine
6545 - n-Nitrosodi-n-propylamine
6525 - p-Nitrosediethylamine

6530 - n-Nitrosodimethylamine
6535 - n-Nitroscdiphenylamine
6550 - n-N itrosomethylethylamine
6555 - n-Nitrosomorpholine

6560 - n-Nitrosopiperidine

6565 - n-Nitrosopyrrolidine

9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p-

dioxin (OCDD)
9516 - 1,2,3.4,6,7,8,9-
Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p-
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 S 1,2,3.4,6,7,8-
Heptachlorodibenzofuran (1,2,3,4,6,7,8-
hpcdf)
9423 - 1,2,3,4,7,8,9-
Heptachlorodibenzofuran (1,2,3,4,7,8,9-
hpedf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p-
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran
(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p-
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p-
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran
(1,2,3,7,8,9-Hxcdf)

9540 -  1,2,3,7,8-Pentachlorodibenzo-p-
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran
(1,2,3,7,8-P30dﬂ

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran
9549 - 2,3,4,7,8-Pentachlorodibenzofuran
9618 - 2,3,7 8-Tetrachlorodibenzo- p-dioxin
{2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachloredibenzofuran
100489 - Dibenzo-p-dioxins &
dibenzofurans

9438 - Total Hpedd

9444 - Total Hpcdf

9468 - Total Hxcdd

9483 - Total Hxcdf

9555 - Total Pecdd

Eurofins Knoxville

Effective Date: September 16, 2022

EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8290A, Rev.2007

EPA 8290A, Rev.2007
EPA 82304, Rev.2007

EPA 8290A, Rev.2007
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EPA 8290A, Rev.2007
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9552 - Total Pecdf EPA 8290A, Rev.2007 10187403 NELAP LA
9609 - Total TCDD EPA 8290A, Rev.2007 10187403 NELAP LA
9615 - Total TCDF EPA 8290A, Rev.2007 10187403 NELAP LA
9318 - 1,3-Butadiene EPA Method 18 10246636 NELAP LA

4917 - 1-Butene EPA Method 18 10246636 NELAP LA
4833 - 1-Pentene EPA Method 18 10246636 NELAP LA
4836 - 1-Propene EPA Method 18 10246636 NELAP 1A
4938 - 2-Methylbutane (Isopentane) EPA Method 18 10246636 NELAP LA
4942 - 2-methylpropane (Isobutane) EPA Method 18 10246636 NELAP LA
4375 - Benzene EPA Method 18 10246636 NELAP LA
3780 - Carbon monoxide EPA Method 13 10246636 NELAP LA
4747 - Ethane EPA Method 18 10246636 NELAP LA
4752 - Ethene EPA Method 18 10246636 NELAP LA
4765 - Ethylbenzene EPA Methad 18 10246636 NELAP LA
1772 - Hydrogen EPA Method 18 10246636 NELAP LA
4877 - Isobutene EPA Method 18 10246636 NELAP LA
4926 - Methane EPA Method 18 10246636 NELAP LA
5140 - Toluene EPA Method 18 10246636 NELAP LA
5260 - Xylene (total) EPA Method 18 10246636 NELAP LA
4602 - cis-2-Butene EPA Method 18 10246636 NELAP LA
5007 - n-Butane EPA Method 18 10246636 NELAP LA
4855 - n-Hexane EPA Method 18 10246636 NELAP LA
5028 - n-Pentane EPA Method 18 10246636 NELAP LA
5029 - n-Propane EPA Method 18 10246636 NELAP LA
4607 - trans-2-Butene EPA Method 18 10246636 NELAP LA
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA Method 23 10246705 NELAP LA
dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9- EPA Method 23 10246705 NELAP LA
Octachlorodibenzofuran {OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA Method 23 10246705 NELAP LA
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA Method 23 10246705 NELAP LA
Heptachlorodibenzofuran {1,2,3,4,6,7,8-

hpedf)

9423 - 1,2,3,4,7,8,9- EPA Method 23 10246705 NELAP LA
Heptachlorodibenzofuran 1,2,3,4,7,8,9-

hpedf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA Method 23 10246705 NELAP LA
dioxin (1,2,3,4,7,8-Hxcdd)

6471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA Method 23 10246705 NELAP LA
(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p- EPA Method 23 10246705 NELAP LA
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran EPA Method 23 10246705 NELAP LA
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7.8,9-Hexachlorodibenzo-p- EPA Method 23 10246705 NELAP LA
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA Method 23 10246705 NELAP LA
(1,2,3,7,8,9-Hxcdf)

9540 -  12,3,7,8-Pentachlorodibenzo-p- EPA Method 23 10246705 NELAP LA
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA Method 23 10246705 NELAP LA
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran ~ EPA Methed 23 10246705 NELAP LA
9549 - 2,3,4,7,8-Pentachlorodibenzofuran EPA Method 23 10246705 NELAP LA

Eurofins Knoxville
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Air Emissions

9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin
{2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran
5500 - Acenaphthene

5505 - Acenaphthylene

5555 - Anthracene

5575 - Benzo(a)anthracene

5580 - Benzo(a)pyrene

5585 - Benzo(b)fluoranthene

5590 - Benzo(g,h,i)perylene

5600 - Benzo(k)flucranthene

5855 - Chrysene

5895 - Dibenzo(a,h)anthracene

6265 - Fluoranthene

6270 - Fluorene

6315 - Indeno(1,2,3-cd)pyrene

5005 - Naphthalene

6615 - Phenanthrene

6665 - Pyrene

5160 - 1,1, 1-Trichloroethane

5110 - 1,1,2,2-Tetrachloroethane

5195 - 1,1,2-Trichloro-2,2,2-trifluorocthane
(Freon 113a)

5165 - 1,1,2-Trichloroethane

4630 - 1,1-Dichloroethane

4640 - 1,1-Dichloroethylene

5155 - 1,2,4-Trichlorobenzene

5210 - 1,2,4-Trimethylbenzene

4585 - 1,2-Dibromoethane (EDB, Ethylene
dibromide)

4695 - 1,2-Dichloro-1,1,2,2-
tetrafluoroethane (Freon-114)

4610 - 1,2-Dichlorobenzene

4635 - 1,2-Dichloroethane  (Ethylene
dichloride)

4655 - 1,2-Dichloropropane

5215 - 1,3,5-Trimethylbenzene

4615 - 1,3-Dichlorobenzene

4620 - 1,4-Dichlorobenzene

4375 - Benzene

5635 - Benzyl chloride

4455 - Carbon tetrachloride

4475 - Chlorobenzene

4485 - Chloroethane (Ethyl chloride)

4505 - Chloroform

4625 - Dichlorodifluoromethane (Freon-12)
4765 - Ethylbenzene

4835 - Hexachlorobutadiene

4950 - Methy! bromide (Bromomethane)
4960 - Methyl chloride (Chloromethane)

4975 - Methylene chloride
{Dichloromethane)

5100 - Styrene

5115 - Tetrachloroethylene
(Perchloroethylene)

Eurofins Knoxville

Effective Date: September 16, 2022

EPA Method 23

EPA Method 23
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EPA TO-13A
EPA TO-13A
EPA TO-13A
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EPA TO-13A
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EPA TO-13A
EPA TO-13A
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EPA TO-14A
EPA TO-14A

EPA TO-14A
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EPA TO-14A
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EPA TO-14A

EPA TO-14A
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EPA TO-14A
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EPA TO-14A
EPA TO-14A
EPA TO-14A
EPA TO-14A
EPA TO-14A
EPA TO-14A
EPA TO-14A
EPA TO-14A
EPA TO-14A
EPA TO-14A
EPA TO-14A
EPA TO-14A

EPA TO-14A
EPA TO-14A
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10246705

10246705
10248405
10248405
10248405
10248405
10248405
10248405
10248405
10248405
10248405
10248405
10248405
10248405
10248405
10248405
10248405
10248405
10248609
10248609
10248609

10248609
10248609
10248609
10248609
10248609
10248609

10248609

10248609
10248609

10248609
10248609
10248609
10248609
10248609
10248609
10248609
10248609
10248609
10248609
10248609
10248609
10248609
10248609
10248609
10248609

10248609
10248609

NELAP

NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP
NELAP

NELAP
NELAP
NELAP
NELAP
NELAP
NELAP

NELAP

NELAP
NELAP

NELAP
NELAP
NELAP
NELAP
NELAP
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NELAP
NELAP
NELAP
NELAP
NELAP
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NELAP

NELAP
NELAP
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5140 - Toluene EPA TO-14A 10248609 NELAP FL
5170 - Trichloroethene (Trichloroethylene)  EPA TO-14A 10248609 NELAP FL
5175 - Trichloroflucromethane EPA TO-14A 10248609 NELAP FL
{Fluorotrichloromethane, Freon 11)

5235 - Vinyl chloride EPA TO-14A 10248609 NELAP FL
5260 - Xylene (total) EPA TO-14A 10248609 NELAP FL
4645 - cis-1,2-Dichloroethylene EPA TO-14A 10248609 NELAP FL
4680 - cis- 1,3-Dichloropropene EPA TO-14A 10248609 NELAP FL
5250 - 0-Xylene EPA TO-14A 10248609 NELAP FL
4685 - trans-1,3-Dichloropropylene EPA TO-14A 10248609 NELAP FL
5160 - 1,1, 1-Trichloroethane EPA TO-15 10248803 NELAP FL
5110 - 1,1,2,2-Tetrachloroethane EPA TO-15 10248803 NELAP FL
5165 - 1,1,2-Trichloroethane EPA TO-15 10248803 NELAP FL
4630 - 1,1-Dichloroethane EPA TO-15 10248803 NELAP FL
4640 - 1,1-Dichloroethylene EPA TO-15 10248803 NELAP FL
6708 - 1,2,3,4-Tetramethylbenzene EPA TO-15 10248803 NELAP LA
6712 - 1.2,3,5-Tetramethylbenzene EPA TO-15 10243803 NELAP LA
5150 - 1,2,3-Trichlorobenzene EPA TO-15 10248803 NELAP LA
5180 - 1,2,3-Trichloropropane EPA TO-15 10248803 NELAP LA
5182 - 1,2,3-Trimethylbenzene EPA TO-15 10248803 NELAP LA
6717 - 1,2,4,5-tetramethylbenzene EPA TO-15 10248803 NELAP LA
5155 - 1,2,4-Trichlorobenzene EPA TO-15 10248803 NELAP FL
4570 - 1,2-Dibromo-3-chloropropane EPA TO-15 10248803 NELAP LA
(DBCP)

4585 - 1,2-Dibromoethane (EDB, Ethylene EPA TO-15 10248803 NELAP FL
dibromide)

4610 - 1,2-Dichlorobenzene EPA TO-15 10248803 NELAP FL
4635 - 1,2-Dichloroethane (Ethylene EPA TO-15 10248803 NELAP FL
dichloride)

4655 - 1,2-Dichloropropane EPA TO-15 10248803 NELAP FL
4658 - 1,2-dimethyl-4-ethylbenzene EPA TO-15 10248803 NELAP LA
9318 - 1,3-Butadiene EPA TO-15 10248803 NELAP FL
4615 - 1,3-Dichlorobenzene EPA TO-15 10248803 NELAP FL
4620 - 1,4-Dichlorobenzene EPA TO-15 10243803 NELAP FL
4735 - 1,4-Dioxane (1,4- Diethyleneoxide) EPA TO-15 10248803 NELAP LA
6380 - 1-Methylnaphthalene EPA TO-15 10248803 NELAP LA
4836 - 1-Propene EPA TO-15 10248803 NELAP LA
5220 - 2,2,4-Trimethylpentane (Isooctane) EPA TO-15 10248803 NELAP FL

100712 - 2,3-Dihydroindene EPA TO-15 10248803 NELAP LA
4687 - 2,3-Dimethylheptane EPA TO-15 10248803 NELAP LA
4671 - 2,3-Dimethylpentane EPA TO-15 10248803 NELAP LA
4410 - 2-Butanone (Methyl ethyl ketone, EPA TO-15 10248803 NELAP FL

MEK)

4535 - 2-Chlorotoluene EPA TO-15 10248803 NELAP LA
4544 - 2-Ethylthiophene EPA TO-15 10248803 NELAP LA
4860 - 2-Hexanone EPA TO-15 10248803 NELAP LA
4938 - 2-Methylbutane (Isopentane) EPA TO-15 10248803 NELAP LA
6385 - 2-Methylnaphthalene EPA TO-15 10248803 NELAP LA
4941 - 2-Methylpentane (Isohexane) EPA TO-15 10248803 NELAP LA
4954 - 2-Methylthiophene EPA TO-15 10248803 NELAP LA
5783 - 3-Methylthiophene EPA TO-15 10248803 NELAP LA
4542 - 4-Ethyltoluene EPA TO-15 10248803 NELAP LA
4910 - 4-Isopropyltoluene (p-Cymene) EPA TO-15 10248803 NELAP LA
4995 - 4-Methyl-2-pentanone (MIBK) EPA TO-15 10248803 NELAP FL

4300 - Acetaldehyde EPA TO-15 10248803 NELAP LA

Eurofins Knoxville Al Number; 83979
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4315 - Acetone EPA TO-15 10248803 NELAP LA
4320 - Acetonitrile EPA TO-15 10248803 NELAP FL
4325 - Acrolein (Propenal) EPA TO-15 10248803 NELAP FL
4340 - Acrylonitrile EPA TO-15 10248803 NELAP FL
4355 - Allyl chloride (3-Chloropropene) EPA TO-15 10248803 NELAP FL
4375 - Benzene EPA TO-15 10248803 NELAP FL
100297 - Benzo(b)thiophene EPA TO-15 10248803 NELAP LA
5635 - Benzyl chloride EPA TO-15 10248803 NELAP FL
4395 - Bromodichloromethane EPA TO-15 10248803 NELAP LA
4400 - Bromoform EPA TO-15 10248803 NELAP FL
4450 - Carbon disulfide EPA TO-15 10248803 NELAP FL
4455 - Carbon tetrachloride EPA TO-15 10248803 NELAP FL
4475 - Chlorobenzene EPA TO-15 10248803 NELAP FL
4575 - Chlorodibromomethane EPA TO-15 10248803 NELAP LA
(dibromochloromethane)

4577 - Chlorodifluoromethane (Freon-22) EPA TO-15 10248803 NELAP LA
4485 - Chloroethane (Ethyl chloride) EPA TO-15 10248803 NELAP FL
4505 - Chloroform EPA TO-15 10248803 NELAP FL
45355 - Cyclohexane EPA TO-15 10248803 NELAP LA
4595 - Dibromomethane (Methylene EPA TO-15 10248803 NELAP LA
bromide)

4725 - Diethyl ether EPA TO-15 10248803 NELAP LA
4750 - Ethanol EPA TO-15 10248803 NELAP LA
4755 - Ethyl acetate EPA TO-15 10248803 NELAP LA
4770 - Ethylt-butyl e¢ther (ETBE) (2- EPA TO-15 10248803 NELAP LA
Ethoxy-2-methylpropane)

4765 - Ethylbenzene EPA TO-15 10248803 NELAP FL
4835 - Hexachlorobutadiene EPA TO-15 10248803 NELAP FL
6312 - Indene EPA TO-15 10248803 NELAP LA
100145 - Isopropyl Ether EPA TO-15 10248803 NELAP LA
4895 - Isopropyl alcohol (2-Propanol, EPA TO-15 10248803 NELAP LA
Isopropanol)

4900 - Isopropylbenzene (Cumene) EPA TO-15 10248803 NELAP LA
4930 - Methanol EPA TO-15 10248803 NELAP FL
4950 - Methyl bromide (Bromemethane) EPA TO-15 10248803 NELAP FL
4950 - Methyl bromide (Bromomethane) EPA TO-15 10248803 NELAP LA
4960 - Methyl chloride (Chloromethane) EPA TO-15 10248803 NELAP FL

100201 - Methyl isobutyl ketone EPA TO-15 10248803 NELAP FL

{Hexanone)

4990 - Methyl methacrylate EPA TO-15 10248803 NELAP FL

5000 - Methyl tert-butyl ether (MTBE) EPA TO-15 10248803 NELAP FL

4965 - Methylcyclohexane EPA TO-15 10248803 NELAP LA
4975 - Methylene chloride EPA TO-15 10243803 NELAP FL

(Dichloromethane)

5005 - Naphthalene EPA TO-15 10248803 NELAP LA
5100 - Styrene EPA TO-15 10248803 NELAP FL

4370 - T-amylmethylether (TAME) EPA TO-15 10248803 NELAP LA
5115 - Tetrachloroethylene EPA TO-15 10248303 NELAP FL

(Perchloroethyiene)

5120 - Tetrahydrofuran (THF) EPA TO-15 10248803 NELAP LA
9578 - Thiophene EPA TO-15 10248803 NELAP LA
5140 - Toluene EPA TO-15 10248803 NELAP FL

5170 - Trichloroethene (Trichloroethylene)  EPA TO-15 10248803 NELAP FL

5225 - Vinyl acetate EPA TO-15 10248803 NELAP FL

5230 - Vinyl bromide (Bromoethane) EPA TO-15 10248803 NELAP FL

Eurofins Knoxville Al Number: 83979
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5235 - Vinyl chloride EPA TO-15 10248803 NELAP FL
5260 - Xylene (total) EPA TO-15 10248803 NELAP FL
4357 - alpha-Methylstyrene EPA TO-15 10248803 NELAP LA
4705 - cis & trans-1,2-Dichloroethene EPA TO-15 10248803 NELAP FL
4645 - cis-1,2-Dichloroethylene EPA TO-15 10248803 NELAP FL
4680 - cis- 1,3-Dichloropropene EPA TO-15 10248803 NELAP FL
5240 - m+p-xylene EPA TO-15 10248803 NELAP LA
5007 - n-Butane EPA TO-15 10248803 NELAP LA
4425 . n-Butyl alcohol (1-Butanol, n- EPA TO-15 10248803 NELAP LA
Butanol)

4435 - n-Butylbenzene EPA TO-15 10248803 NELAP LA
5875 - n-Decane EPA TO-15 10248803 NELAP LA
6235 - n-Dodecane EPA TO-15 10248803 NELAP LA
4825 - n-Heptane EPA TO-15 10248803 NELAP LA
4855 - n-Hexane EPA TO-15 10248803 NELAP FL
5026 - n-Nonane EPA TO-15 10248803 NELAP LA
5027 - n-Octane EPA TO-15 10248803 NELAP LA
5028 - n-Pentane EPA TO-15 10248803 NELAP LA
5090 - n-Propylbenzene EPA TO-15 10248803 NELAP LA
6747 - n-Undecane EPA TO-15 10248803 NELAP LA
100713 - n-butylcyclohexane EPA TO-15 10248803 NELAP LA
4440 - sec-Butylbenzene EPA TO-15 10248803 NELAP LA
4420 - tert-Butyl alcchol EPA TO-15 10248803 NELAP LA
4445 - tert-Butylbenzene EPA TO-15 10248803 NELAP LA
4700 - trans-1,2-Dichloroethylene EPA TO-15 10248803 NELAP FL
4685 - trans-1,3-Dichloropropylene EPA TO-15 10248803 NELAP FL
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA TO-9A 10249408 NELAP FL
dioxin (OCDD)

9516 - 1,2,3,4,6,7,89- EPA TO-9A 10249408 NELAP FL
Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA TO-9A 10249408 NELAP FL
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA TO-9A 10249408 NELAP FL
Heptachlorodibenzofuran (1,2,3,4,6,7,8-

hpcdf)

9423 - 1,2,3,4,7,89- EPA TO-9A 10249408 NELAP FL

Heptachlorodibenzofuran (1,2,3,4,7,8,9-

hpcdf)

9453 - 12,3,4,7,8-Hexachlorodibenzo-p- EPA TO-9A 10249408 NELAP FL

dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA TO-9A 10249408 NELAP FL

(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p- EPA TO-9A 10249408 NELAP FL

dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran EPA TO-SA 10249408 NELAP FL

(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p- EPA TO-9A 10249408 NELAP FL

dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA TO-9A 10249408 NELAP FL

(1,2,3,7,8,9-Hxcdf)

9540 -  1,2,3,7,8-Pentachlorodibenzo-p- EPA TO-9A 10249408 NELAP FL

dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA TO-9A 10249408 NELAP FL

(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran  EPA TO-9A 10249408 NELAP FL
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9549 - 2,3,4,7,8-Pentachlorodibenzofuran EPA TO-9A 10249408 ‘NELAP FL
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA TO-9A 10249408 NELAP FL
(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran EPA TO-9A 10249408 NELAP FL
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 0023A 10250803 NELAP LA
dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9- [EPA 0023A 10250803 NELAP LA
Octachlorodibenzofuran (OCDF)

9426 - 1,2.3.4,6,7,8-Heptachlorodibenzo-p- EPA 0023A 10250803 NELAP LA
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA 0023A 10250803 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,6,7.8-

hpedf)

9423 - 1,2,3,4,7,8,9- EPA 0023A 10250803 NELAP LA
Heptachlorodibenzofuran (1,2,3,4,7,8,9-

hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 0023A 10250803 NELAP LA
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 0023A 10250803 NELAP LA
(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p- EPA 0023A 10250803 NELAP LA
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran EPA 0023A 10250803 NELAP LA
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p- EPA 0023A 10250803 NELAP LA
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA 0023A 10250803 NELAP LA
(1 ’2’3 a7’859'HXCdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p- EPA 0023A 10250803 NELAP LA
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA 0023A 10250803 NELAP LA
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran  EPA (023A 10250803 NELAP LA
9549 - 2,3,4,7,8-Pentachlorodibenzofuran EPA 0023A 10250803 NELAP LA
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 0023A 10250803 NELAP LA
(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran EPA 0023A 10250803 NELAP LA
100073 - Total Hexachlorodibenzofuran EPA 0023A 10250803 NELAP LA
9438 - Total Hpcdd EPA 0023A 10250803 NELAP LA
9444 - Total Hpedf EPA 0023A 10250803 NELAP LA
9468 - Total Hxcdd EPA 0023A 10250803 NELAP LA
9555 - Total Pecdd EPA 0023A 10250803 NELAP LA
100074 - Total Pentachlorodibenzofuran EPA 0023A 10250803 NELAP LA
9609 - Total TCDD EPA 0023A 10250803 NELAP LA
9615 - Total TCDF EPA 0023A 10250803 NELAP LA
100120 -  Particulate and Methylene EPA 3135 10277153 NELAP LA
Chloride Extractable Matter (MCEM)

4467 - Condensible Particulate Matter EPA 202 10403006 NELAP TX
1095 - Mercury EPA Method 29 (CVAA) 10403302 NELAP LA
1005 - Antimony EPA Method 29 (ICP) 10403608 NELAP LA
1010 - Arsenic EPA Method 29 (ICP) 10403608 NELAP LA
1015 - Barium EPA Method 29 (ICP) 10403608 NELAP LA
1020 - Beryllium EPA Method 29 (ICP) 10403608 NELAP LA
1030 - Cadmium EPA Method 29 (ICP) 10403608 NELAP LA
1040 - Chromium EPA Method 29 (ICP) 10403608 NELAP LA
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1050 - Cobalt

1055 - Copper

1075 - Lead

1090 - Manganese

1105 - Nickel

1140 - Selenium

1150 - Silver

1165 - Thallium

1910 - Total Phosphorus
1190 - Zinc

3915 - Particulates

3755 - Carbon dioxide
3780 - Carbon monoxide
4747 - Ethane

4752 - Ethene

1767 - Helium

1772 - Hydrogen

4926 - Methane

1843 - Nitrogen

3895 - Oxygen

EPA Method 29 (ICP)
EPA Method 29 (ICP)
EPA Method 29 (ICP)
EPA Method 29 (ICP)
EPA Method 29 (ICP)
EPA Method 29 (ICP)
EPA Method 29 (ICP)
EPA Method 29 (ICP)
EPA Method 29 (ICP)
EPA Method 29 (ICP)

ASTM D1946-90, Rev.1990
ASTM D1946-90, Rev.1990
ASTM D1946-90, Rev.1990
ASTM D1946-90

ASTM D1946-90, Rev.1990
ASTM D1946-90, Rev.1990
ASTM D1946-90, Rev.1990
ASTM D1946-90, Rev.1990
ASTM D1946-90, Rev.1990

10403608
10403608
10403608
10403608
10403608
10402608
10403608
10403608
10403608
10403608
10404305
30024465
30024465
30024465
30024465
30024465
30024465
30024465
30024465
30024465

NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
‘NELAP LA
‘NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA

9490 - 11-Chloroeicosafluoro-3-
oxaundecane-1-sulfonic  acid  (11-Cl-
PF30UdS)

6948 - 1H, 1H, 2H, 2H-
Perfluorodecanesulfonic acid (8:2 FTS)
6946 - 1H, 1H, 2H, 2H-
Perfluorohexanesulfonic acid (4:2 FTS)
6947 - 1H, 1H, 2H, 2H-

Perfluorcoctanesulfonic acid (6:2 FTS)
9616 - 1H, 1H, 2H, 2H-perfluorododecane

sulfonic acid (10:2 FTS)

100864 - 2-(N-methyl
perfluorooctanesulfonamido) ethanol
{(NMeFOSE)

6951 - 4,8-Dioxa-3H-perfluorononanoic
acid (DONA)

6952 - 9-Chlorohexadecafluoro-3-

oxanonane-1-sulfonic acid (9-C1-PF30NS)
9460 - Hexafluoropropyleneoxide dimer
acid (HFPO-DA) (GenX)

9395 - N-Ethylperfluorooctane sulfonamide
(EtFOSAm)

4846 - N-Ethylperfluorooctane sulfonamido
acetic acid (NEtFOSAA)

9431 - N-Ethylperfluorooctane sulfonamido
ethanol (EtFOS)

9433 - N-Methylperfluorooctane
sulfonamide (MeFOSA)

6955 - N-Methylperfluorooctane
sulfonamido acetic acid (NMeFOSAA)

Eurofins Knoxville
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KNOXLC0007

KNOXLC0007
KNOXLC0007
KNOXLC0007
KNOXLCO0007

KNOXLC0007

KNOXLC0007
KNOXLC0007
KNOXLC0007
KNOXLC(007
KNOXLC0007
KNOXLC0007
KNOXLC0007

KNOXLC0007

Certificate Number: 03079

9405

9405
9405
9405
9405

9405

9405
9405
9405
9405
9405
9405
9405

9405

NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
NELAP LA
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6918 - Perfluorobutanesulfonic acid (PFBS) KNOXLCO0007 9405 ‘NELAP LA
6915 - Perfluorobutyric acid (PFBA) KNOXLC0007 9405 NELAP LA
6920 - Perfluorodecane sulfonic acid KNOXLC0007 9405 NELAP LA
(PFDS)

6905 - Perfluorodecanoic acid (PFDA) KNOXLC0007 9405 NELAP LA
6923 - Perflucrododecane sulfonic acid KNOXLCO0007 9405 NELAP LA
(PFDoS)

6903 - Perflucrododecanoic acid (PFDOA)  KNOXLC0007 9405 NELAP LA
9470 - Perfluoroheptane sulfonic acid KNOXLCO0007 9405 NELAP LA
(PFHpS)

6908 - Perfluoroheptanoic acid (PFHpA) KNOXLC0007 9405 NELAP LA
6901 -  Perfluorohexadecanoic acid KNOXLC0007 9405 NELAP LA
(PFHXDA)

6927 -  Perfluorohexanesulfonic acid KNOXLC0007 9405 NELAP LA
(PFHxS)

6913 - Perfluorohexanoic acid (PFHXA) KNOXLC0007 9405 NELAP LA
6929 - Perfluorononane sulfonic acid KNOXLCO0007 9405 NELAP LA
(PFNS)

6906 - Perfluorononanoic acid (PFNA) KNOXLC0007 9405 NELAP LA
6916 - Perflucrooctadecanoic  acid KNOXLC0007 9405 NELAP LA
(PFODA)

6917 -  Perfluorooctane  sulfonamide KNOXLCO0007 9405 NELAP LA
(PFOSAm)

6931 - DPerfluorooctane suifonic acid KNOXLCO0007 9405 NELAP LA
(PFOS)

6912 - Perfluorooctanoic acid (PFOA) KNOXLC0007 9405 NELAP LA
6934 -  Perfluoropentanesulfonic acid KNOXLCO0007 9405 NELAP LA
(PFPeS)

6914 - Perfluoropentanoic acid (PFPEA) KNOXLC0007 9405 NELAP LA
6902 -  Perfluorotetradecanoic  acid KNOXLC0007 9405 NELAP LA
(PFTDA)

9563 - Perfluorotridecanoic acid (PFTrDA) KNOXLC0007 9405 NELAP LA
6904 - Perfluoroundecanoic acid (PFUnDA) KNOXLC0007 9405 NELAP LA
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 1613B 10120602 NELAP FL
dioxin (OCDD)

9516 - 1,2,3,4,6,7,89- EPA 1613B 10120602 NELAP FL
Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA 1613B 10120602 NELAP FL
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA 161i3B 10120602 NELAP FL
Heptachlorodibenzofuran (1,2,3,4,6,7,8-

hpedf)

9423 - 1,2,3,4,7,89- EPA 1613B 10120602 NELAP FL
Heptachlorodibenzofuran (1,2,3,4,7,8,9-

hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP FL
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP FL
(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP FL
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP FL
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP FL

dioxin (1,2,3,7,8,9-Hxcdd)
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Non Potable Water

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP FL
(1,2,3,7,8,9-Hxcdf)

9540 -  1,2,3,7,8-Pentachlorodibenzo-p- EPA 1613B 10120602 NELAP FL
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA 1613B 10120602 NELAP FL
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran  EPA 1613B 10120602 NELAP FL
9549 - 2,3,4,7,8-Pentachlorodibenzofuran EPA 1613B 10120602 NELAP FL
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 1613B 10120602 NELAP FL
(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran EPA 1613B 10120602 NELAP FL
8919 - 2,2'3,3,4,4'+2,3,4,4,5,6- EPA 1668A 10129405 NELAP FL
Hexachlorobiphenyl (BZ-128+166)

9105 - 2,2',3,3'.4,4,5,5,6,6'- EPA 1663A 10129405 NELAP FL
Decachlorobiphenyl (BZ-209)

9095 - 2,2'3,3'.4,4,5,5,6- EPA 1668A 10129405 NELAP FL
Nonachlorobiphenyl (BZ-206)

%090 - 2,2',3,3',4,4',5,5-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-194)

9102 - 2,2'3,3',4,4',5,6'-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-196)

9101 - 2,2'3,3'4,4',56,6'- EPA 1668A 10129405 NELAP FL
Nonachlorobiphenyl (BZ-207)

9103 - 2,2°3,3',4,4',5,6-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-195)

9065 - 2,2'3,3'4,4',5-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-170)

8916 - 2,2',3,3,4,4,6+2,2'3,3'4,5,6- EPA 1668A 10129405 NELAP FL
Heptachlorobiphenyl (BZ-171+173)

9104 - 2,2'3,3',4,4',6,6'-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-197)

9114 - 2,2'3,3'4,5,6-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-177)

9112 - 2,2'3,3',4,5',6,6'-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-201)

9115 - 2,2'3,3'4,5,6-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-175)

9117 - 2,2'3,3'4,5-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-130)

8934 - 2,2'3,3'.4,55,6+2,2'3,3'4,5,5,6'- EPA 1668A 10129405 NELAP FL
Octachlorobiphenyl (BZ-198+199)

9107 - 2,2',3,3',4,5,5,6,6- EPA 1668A 10129405 NELAP FL
Nonachlorobiphenyl (BZ-208)

9110 - 2,2'3,3'4,5,5'-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-172)

9116 - 2,2'3,3'4,5,6'-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-174)

9111 - 2,2'3,3'4,5,6,6'-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-200)

9120 - 2,2'3,3'4,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-132)

9119 - 2,2"3,3',4,6,6'-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-176)

9121 - 2,2'3,3'4,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-131)
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9122 - 2,2',3,3'4-Pentachlorobiphenyl
(BZ-82)
9123 - 2.2'3,3",5,5',6,6'-Octachlorobiphenyl
(BZ-202)
9124 - 2,2',3,3',5,5,6-Heptachlorobiphenyl
(BZ-178)
9125 - 2,2'3,3',5,5'-Hexachlorobiphenyl
(BZ-133)
8927 S 2,2'3,3,5,6't2,2',3,5,5,6-

Hexachlorobiphenyls (BZ 135+151)
9126 - 2,243,3',5,6,6'-Heptachlorobiphenyl

(BZ-179)
9130 - 2,2'.3,3'.6,6-Hexachlorobiphenyl
(BZ-136)
9131 -  2,2'.3,3',6-Pentachlorobiphenyl
(BZ-84)
8948 - 2,2'.3,4'5+22'4 55423356

Pentachlorobiphenyl (BZ-90+101+113)
9080 - 2,2',3,4'.5,5',6-Heptachlorobiphenyl

{(BZ-187)
9144 - 2,2'3,4'.5,5'-Hexachlorobipheny!]
{BZ-146)
9147 - 22,3,4'5,6'-Hexachlorobiphenyl
(BZ-148)
8929 - 2,2'3.4',5,6+2,2',3.4',5,6-

Hexachlorobiphenyl (BZ-147+149)

9146 - 2,2'3,4',5,6,6'-Heptachlorobiphenyl
(BZ-1388)

8951 - 2,2'3.4',6'+2,2'4,5,6'-
Pentachlorobiphenyl (BZ-98+102)

9157 - 2,2'3,4',6,6'-Hexachlorobiphenyl
(BZ-150)

9162 - 2,2',3,4"-Tetrachlorobiphenyl (BZ-
42)

8941 - 2,2.3,44'+2345,6+23.4,56-
Pentachlorobiphenyl (BZ-85+116+117)
8918 - 2,2',3,4,4'5,6+2,2'3,4,5,5,6-
Heptachlorobiphenyl (BZ-183+185)

8917 - 2,2',3,4,4'55+2,3,34'556-
Heptachlorobiphenyl (BZ-180+193)

9133 - 2,2'3,4,4',5,5',6-Octachlorobiphenyl

(BZ-203)
9136 - 2,2',3,4,4'5,6'-Heptachlorobiphenyl
(BZ-182)
9135 - 2,2'3,4,4',5,6,6'Octachlorobiphenyl
(BZ-204)
9137 - 2,2,3,4,4',5,6-Heptachlorobiphenyl
(BZ-181)
9138 - 2,2',3,4,4'.5-Hexachlorobiphenyl
(BZ-137)
8928 - 2,2'3.4,4,612,2',34.4'6'-

Hexachlorobiphenyl (BZ-139+140)
9139 - 2,2'3,4,4',6,6'-Heptachlorobiphenyl
(BZ-184)

9150 - 2,23.4,5'6-Hexachlorobiphenyl

Eurofins Knioxville
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EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A

EPA 1668A
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10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
10129405
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(BZ-144)

9030 - 2,2'3.4,5,5-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-141)

9145 - 2,2'3.4,5,6,6'-Heptachlorobiphenyl EPA 1668A 10129405 ‘NELAP FL.

{BZ-186)

9148 - 2,2'3,4,5,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-142)

9161 -  2,2'.3,4,6-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-89)

8947 - 2,2',3,4,6+2,2'.3,4,6- EPA 1668A 10129405 NELAP FL

Pentachlorobiphenyl (BZ-88+91)

9156 - 2,2'.3,4,6,6'-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-145)

8957 - 2,2,3,542,2',44+23,56- EPA 1668A 10129405 NELAP FL

Tetrachlorobiphenyl (BZ-44+47+65)

9166 -  2,2',3,5,6-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-95)

8956 - 2,2'3,5+2,3',5',6- EPA 1668A 10129405 NELAP FL

Tetrachlorobiphenyl (BZ-43+73)

9164 -  2,2'3,5,5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-92)

9167 -  2,2'3,5,6-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-94)

8949 - 2,2,3,5,612,2',4.4',6- EPA 1668A 10129405 NELAP FL

Pentachlorobiphenyl (BZ-93+100)

9165 - 2,2'3,5,6,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-152)

9171 - 2,2',3,6-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL

46)

8958 - 2,2',3,6+2,2' 4,6 EPA 1668A 10129405 NELAP FL

Tetrachlorobiphenyls (BZ 45 + 51)

9170 -  2,2,3,6,6-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-96)

9173 - 2,2",3-Trichlorcbiphenyl (BZ-16) EPA 1668A 10129405 NELAP FL

8931 - 2,2'4,4,5,5'+2,3',44',5',6- EPA 1668A 10129405 NELAP FL

Hexachlorobiphenyl (BZ-153+168)

9174 - 2,2'4.4'5,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-154)

9176 - 2,2'4,4,6,6'-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-155)

8959 - 2,2'4,54+2,3',4,6- EPA 1668A 10129405 NELAP FL

Tetrachlorobiphenyl (BZ-49+6%)

9179 -  2,2'4,5'6-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-103)

9181 - 2,2'4,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL

48)

8961 - 2,2',4,6+2,2'5,6'- [EPA 1668A 10129405 NELAP FL

Tetrachlorobiphenyl (BZ-50+53)

9182 -  2,2'4,6,6-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-104)

9185 - 2,2°,4-Trichlorobiphenyl (BZ-17) EPA 1668A 10129405 NELAP FL

8966 - 2,2',5+2,4,6-Trichlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL

18+30)

8955 - 2,2',5,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL

52)
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Non Potable Water

9187 - 2,2'.6,6Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
54)

9188 - 2,2',6-Trichlorobiphenyl (BZ-19) EPA 1668A 10129405 NELAP FL
9189 - 2,2'-Dichlorobiphenyl (BZ-4) EPA 1668A 10129405 NELAP FL
9000 -  2,3'4,4,5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-123)

9055 - 2,344,555 -Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-167)

8995 - 2,3'4,4 5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-118)

8960 - 2,3".4,4'-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
66)

9226 -  2,3'4,5.6-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-121)

9231 - 2,3',4,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
68)

9223 - 2,3'4,5,5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-120)

9232 - 2,3'4,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
67)

9240 - 2,3',4-Trichlorobiphenyl (BZ-25) EPA 1668A 10129405 NELAP FL
9246 - 2,3',5"-Trichlorobiphenyl (BZ-34) EPA 1668A 10129405 NELAP FL
8969 - 2,3',5+2.4,5-Trichlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
26+29)

9242 - 2,3',5,5'-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
72)

9248 - 2,3',6-Trichlorobiphenyl (BZ-27) EPA 1668A 10129405 NELAP FL
9249 - 2, 3'-Dichlorobiphenyl (BZ-6) EPA 1668A 10129405 NELAP FL
8967 - 2,3,3'+2 4 4-Trichlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-20+28)

9201 - 2,3,3'4'5',6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-164)

9202 -  2,3,3'4'5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-122)

9197 - 2,3,3'4',5,5-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-162)

9205 - 2,3,3.4'.5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-107)

8938 - 2,3,3'4',6+2,3,4,4'6- EPA 1668A 10129405 NELAP FL
Pentachlorobiphenyl (BZ-110+115)

9207 - 2,3,3' 4"-Tetrachlorobiphenyl (BZ- EPA 1663A 10129405 NELAP FL
56)

9192 - 2,3,3'.4,4'5 6-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-191)

8932 - 2,3,3'4,4',5+2,3.3'4.4',5- EPA 1668A 10129405 NELAP FL
Hexachlorobiphenyl (BZ-156+157)

9190 - 2,3,3',4,4',5,5,6-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
{BZ-205)

9085 - 2,334,455 -Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-189)

9191 - 2,3,3'4,4'5,6-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-190)

9193 - 273,3',4.4'6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-158)

8985 - 2,3,3'4,4Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
Eurofins Knoxville Al Number: 83979
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Non Potable Water

(BZ-105)

9200 - 2,3,3'4,5,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-161)

9194 - 2,3,3'4,5,5,6-Heptachiorcbiphenyl EPA 1668A 10129405 NELAP FL
(BZ-192)

9196 - 2,3,3'4,5,5-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-159)

9204 - 2,3,3'4,5-Pentachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
106)

9208 - 2,3,3'4-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
55)

9213 - 2,3,3",5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
58)

9209 - 23,3 5,5,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-165)

9210 - 2,3,3',5,5'-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-111)

9211 - 2,3,3'5,6-Pentachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
112)

9214 - 2,3,3,5-Tetrachlorobiphenyt (BZ- EPA 1668A 10129405 NELAP FL
57

8962 - 2,3,3',6+2,3,4,6+2,4.4',6- EPA 1668A 10129405 NELAP FL
Tetrachlorobiphenyl (BZ-59+62+75)

9233 - 2,3,4'5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
63)

9236 - 2,3,4',6-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
64)

9241 - 2,3,4"-Trichlorobiphenyl (BZ-22) EPA 1668A 10129405 NELAP FL
8968 -  2,3,4+2,3' 4-Trichlorobiphenyl EPA 1663A 10129405 NELAP FL
{BZ-21+33)

9005 - 2,3,4,4',5-Pentachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
114)

9221 - 2,3,4,4-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
60)

8963 - 2,3,4,5+2,3'4'5+2,4.4',5+2,3'4'5- EPA 1668A 10129405 NELAP FL
Tetrachlorobiphenyls (BZ 61+70+74+76)

9245 - 2,3, 5-Trichlorobiphenyl (BZ-23) EPA 1668A 10129405 NELAP FL
9247 - 2,3,6-Trichlorobipheny! (BZ-24) EPA 1668A 10129405 NELAP FL
8920 - 2,3-Dichlorobiphenyl (BZ-5) EPA 1668A 10129405 NELAP FL
8940 - 2,4',5-Trichlorobiphenyl (BZ-31) EPA 1668A 10129405 NELAP FL
9255 - 2,4',6-Trichlorobiphenyl (BZ-32) EPA 1668A 10129405 NELAP FL
9256 - 2,4'-Dichlorobiphenyl (BZ-8) EPA 1668A 10129405 NELAP FL
9257 - 2,4-Dichlorobiphenyl (BZ-7) EPA 1668A 10129405 NELAP FL
9258 - 2,5-Dichlorobiphenyl (BZ-9) EPA 1668A 10129405 NELAP FL
9259 - 2,6-Dichlorobiphenyl (BZ-10) EPA 1668A 10129405 NELAP FL
8915 - 2-Chlorobiphenyl (BZ-1) EPA 1668A 10129405 NELAP FL
9060 - 3,3'4,4'5,5-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-169)

9015 -  3,3',4,4'5-Pentachlorobiphenyl EPA 1668A 16129405 NELAP FL
(BZ-126)

8965 - 3,3'4.4'-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
7

9261 - 3,3'4,5'-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
79)

9260 -  3,3'4,5,5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL

Al Number: 83979
Activity No. ACC20220004
Effective Date: September 16, 2022 Certificate Number: 03079 Expiration Date: June 30, 2023

Clients and Customers are urged to verify the laboratory's current certification status with the Louisiana Environmental Laboratory Accreditation Program.
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Non Potable Water

(BZ-127)

9262 - 3,3'4,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
78)

9263 - 3,3',4-Trichlorobiphenyl (BZ-35) EPA 1668A 10129405 NELAP FL
9264 - 3,3',5,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
80)

9265 - 3,3',5-Trichlorobiphenyl (BZ-36) EPA 1668A 10129405 NELAP FL
8925 - 3,3'-Dichlorobiphenyl (BZ-11) EPA 1668A 10129405 NELAP FL
9268 - 3,4',5-Trichlorobiphenyl (BZ-39) EPA 1668A 10129405 NELAP FL
8914 - 3,4+3,4'-Dichlorobiphenyl (BZ- EPA 1663A 10129405 NELAP FL
12+13)

8970 - 3,4,4'5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
81)

9266 - 3,4,4'-Trichlorobiphenyl (BZ-37) EPA 1668A 10129405 NELAP FL
9267 - 3,4,5-Trichlorobiphenyl (BZ-38) EPA 1668A 10129405 NELAP FL
9271 - 3,5-Dichlorobiphenyl (BZ-14) EPA 1668A 10129405 NELAP FL
9272 - 3-Chlorobiphenyl (BZ-2) EPA 16638A 10129405 NELAP FL
9273 - 4 4'-Dichlorobiphenyl (BZ-15) EPA 1668A 10129405 NELAP FL
9274 - 4-Chlorobiphenyl (BZ-3) EPA 1668A 10129405 NELAP FL
8921 - Coelution - Hexachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-129 + BZ-138 + BZ-160 + BZ-163)

8924 - Coelution - Hexachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-134 + BZ-143)

8937 - Coelution - Pentachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-108 + BZ-124)

8939 - Coelution - Pentachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-83 + BZ-99)

8952 - Coelution - Tetrachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-40 + BZ-41 + BZ-71)

8901 - Sum - Pentachlorobiphenyls (BZ-86 EPA 1663A 10129405 NELAP FL
+ BZ-87 + BZ 97 + BZ-109 + BZ-119 +

BZ-125)

1401 - Acid Digestion of waters for Total EPA 3005A 10133207 NELAP FL
Recoverable or Dissolved Metals

1401 - Acid Digestion of Aqueous samples EPA 3010A 10133605 NELAP FL
and Extracts for Total Metals

1410 - Continuous Liquid-liquid extraction = EPA 3520C 10139001 NELAP FL
1406 - Purge and trap for aqueous phase EPA 5030B 10153409 NELAP FL
samples

1000 - Aluminum EPA 6010C 10155803 NELAP FL
1005 - Antimony EPA 6010C 10155803 NELAP FL
1010 - Arsenic EPA 6010C 10155803 NELAP FL
1015 - Barium EPA 6010C 10155803 NELAP FL
1020 - Beryllium EPA 6010C 10155803 NELAP FL
1025 - Boron EPA 6010C 10155803 NELAP FL
1030 - Cadmium EPA 6010C 10155803 NELAP FL
1035 - Calcium EPA 6010C 10155803 NELAP FL
1040 - Chromium EPA 6010C 10155803 NELAP FL
1050 - Cobalt EPA 6010C 10155803 NELAP FL
1055 - Copper EPA 6010C 10155803 NELAP FL
1070 - Iron EPA 6010C 10155803 NELAP FL
1075 - Lead EPA 6010C 10155803 NELAP FL
1080 - Lithium EPA 6010C 10155803 NELAP FL
1085 - Magnesium EPA 6010C 10155803 NELAP FL
1090 - Manganese EPA 6010C 10155803 NELAP FL

Eurofins Knoxville

Al Number: 83979

Activity No. ACC20220004
Effective Date: September 16, 2022 Certificate Number: 03079 Expiration Date: June 30, 2023
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Non Potable Water

1100 - Molybdenum EPA 6010C 10155803 NELAP FL
1105 - Nickel EPA 6010C 10155803 NELAP FL
1125 - Potassium EPA 6010C 10155803 NELAP FL
1140 - Selenium EPA 6010C 10155803 NELAP FL
1145 - Silicon EPA 6010C 10155803 NELAP FL
1150 - Silver EPA 6010C 10155803 NELAP FL
1155 - Sodium EPA 6010C 10155803 NELAP FL
1160 - Strontium EPA 6010C 10155803 NELAP FL
1165 - Thallium EPA 6010C 10155803 NELAP FL
1175 - Tin EPA 6010C 10155803 NELAP FL
1185 - Vanadium EPA 6010C 10155803 NELAP FL
1190 - Zinc EPA 6010C 10155803 NELAP FL
1095 - Mercury EPA 7470A 10165807 NELAP FL
8880 - Aroclor-1016 (PCB-1016) EPA 8082A 10179201 NELAP FL
8885 - Aroclor-1221 (PCB-1221) EPA 8082A 10179201 NELAP FL
8890 - Aroclor-1232 (PCB-1232) EPA 8082A 10179201 NELAP FL
8895 - Aroclor-1242 (PCB-1242) EPA 8082A 10179201 NELAP FL
8900 - Aroclor-1248 (PCB-1248) EPA 8082A 10179201 NELAP FL
8905 - Aroclor-1254 (PCB-1254) EPA 8082A 10179201 NELAP FL
8910 - Aroclor-1260 (PCB-1260) EPA 8082A 10179201 NELAP FL
5105 - 1,1, 1,2-Tetrachlorcethane EPA 8260B 10184802 NELAP FL
5160 - 1,1, 1-Trichloroethane EPA 8260B 10184802 NELAP FL
5110 - 1,1,2,2-Tetrachloroethane EPA 8260B 10184802 NELAP FL
5165 - 1,1,2-Trichloroethane EPA 8260B 10184802 NELAP FL
4630 - 1,1-Dichloroethane EPA 8260B 10184802 NELAP FL
4640 - 1,1-Dichloroethylene EPA 8260B 10184802 NELAP FL
4670 - 1,1-Dichloropropene EPA 8260B 10184802 NELAP FL
5150 - 1,2,3-Trichlorobenzene EPA 8260B 10184802 NELAP FL
5180 - 1,2,3-Trichloropropane EPA 8260B 10184802 NELAP FL
5155 - 1,2,4-Trichlorobenzene EPA 8260B 10184802 NELAP FL
5210 - 1,2,4-Trimethylbenzene EPA 8260B 10184802 NELAP FL
4570 - 1,2-Dibromo-3-chloropropane EPA §260B 10184802 NELAP FL
(DBCP)

4585 - 1,2-Dibromoethane (EDB, Ethylene EPA 8260B 10184802 NELAP FL
dibromide)

4610 - 1,2-Dichlorobenzene EPA 8260B 10184802 NELAP FL
4635 - 1,2-Dichloroethane (Ethylene EPA 8260B 10184302 NELAP FL
dichloride)

4655 - 1,2-Dichloropropane EPA 8260B 10184802 NELAP FL
5215 - 1,3,5-Trimethylbenzene EPA 8260B 10184802 NELAP FL
4615 - 1,3-Dichlorobenzene EPA 8260B 10184802 NELAP FL
4660 - 1,3-Dichloropropane EPA 8260B 10184802 NELAP FL
4620 - 1,4-Dichlorobenzene EPA 8260B 10184802 NELAP FL
4665 - 2,2-Dichloropropane EPA 8260B 10184802 NELAP FL
4410 - 2-Butanone (Methyl ethyl ketone, EPA 8260B 10184802 NELAP FL
MEK)

4535 - 2-Chlorotoluene EPA 8260B 10184802 NELAP FL
4860 - 2-Hexanone EPA 8260B 10184802 NELAP FL
4540 - 4-Chlorotoluene EPA 8260B 10184802 NELAP FL
4910 - 4-Isopropyltoluene (p-Cymene) EPA 8260B 101384802 NELAP FL
4995 - 4-Methyl-2-pentanone (MIBK) EPA 8260B 10184802 NELAP FL
4315 - Acetone EPA 8260B 10184802 NELAP FL
4375 - Benzene EPA 8260B 10184802 NELAP FL
4385 - Bromobenzene EPA 8260B 10184802 NELAP FL
4390 - Bromochloromethane EPA 8260B 10184802 NELAP FL

Al Number; 83979
Activity No. ACC20220004
Effective Date: September 16, 2022 Certificate Number: 03079 Expiration Date: June 30, 2023

Clients and Customers are urged to verify the laboratory's current certification status with the Louisiana Environmental Laboratory Accreditation Program.,
Page 25 of 51

Eurofins Knoxville









Non Potable Water

4395 - Bromodichloromethane

4400 - Bromoferm

4450 - Carbon disulfide

4455 - Carbon tetrachloride

4475 - Chlorobenzene

4575 - Chlorodibremomethane
{dibromochloromethane)

4435 - Chloroethane (Ethyl chloride)

4505 - Chloroform

4595 - Dibromomethane (Methylene
bromide)

4625 - Dichlorodifluoromethane (Freon-12)
4765 - Ethylbenzene

4835 - Hexachlorobutadiene

4900 - Isopropylbenzene (Cumene)

4950 - Methyl bromide (Bromomethane)
4960 - Methyl chloride (Chloromethane)
5000 - Methyl tert-butyl ether (MTBE)
4975 - Methylene chloride
(Dichloromethane)
5005 - Naphthalene
5100 - Styrene
5115 -
(Perchloroethylene)
5140 - Toluene
5170 - Trichloroethene (Trichloroethylene)
5175 - Trichlorofluoromethane
(Fluorotrichloromethane, Freon 11)

5235 - Vinyl chloride

5260 - Xylene (total)

4645 - cis- 1,2-Dichloroethylene

4680 - cis-1,3-Dichloropropene

5240 - m+p-xylene

4435 - n-Butylbenzene

5090 - n-Propylbenzene

5250 - 0-Xylene

4440 - sec-Butylbenzene

4445 - tert-Butylbenzene

4700 - trans-1,2-Dichloroethylene

4685 - trans-1,3-Dichloropropylene

5155 - 1,2,4-Trichlerobenzene

4610 - 1,2-Dichlorobenzene

6220 - 1,2-Diphenylhydrazine

4615 - 1,3-Dichlorobenzene

4620 - 1,4-Dichlorobenzene

6835 - 2,4,5-Trichlerophenol

6840 - 2,4,6-Trichlorophenol

6000 - 2,4-Dichlorophenol

6130 - 2,4-Dimethylphenol

6175 - 2,4-Dinitrophenol

6185 - 2,4-Dinitrotoluene (2,4-DNT)

6190 - 2,6-Dinitrotoluene (2,6-DNT)

5795 - 2-Chloronaphthalene

5800 - 2-Chlorophenol

6360 - 2-Methyl-4,6-dinitrophenol (4,6-

Tetrachloroethylene
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Dinitro-2-methylphenol)

6385 - 2-Methylnaphthalene EPA 8270C 10185805 NELAP FL
6400 - 2-Methylphenol (o-Cresol) EPA 8270C 10185805 NELAP FL
6460 - 2-Nitroaniline EPA 8270C 10185805 NELAP FL
6490 - 2-Nitrophenol EPA 8270C 10185805 NELAP FL
6412 - 3+4 Methylphenol EPA 8270C 10185805 NELAP LA
5945 - 3,3'-Dichlorobenzidine EPA 8270C 10185805 NELAP FL
6465 - 3-Nitroaniline EPA 8270C 10185805 NELAP FL
5660 - 4-Bromophenyl pheny! ether EPA 8270C 10185805 NELAP FL
5700 - 4-Chloro-3-methylphenol EPA 8270C 10185805 NELAP FL
5745 - 4-Chilorcaniline EPA 8270C 10185805 NELAP FL
5825 - 4-Chlorophenyl phenylether EPA 8270C 10185805 NELAP FL
6410 - 4-Methylphenol (p-Cresol) EPA 8270C 10185805 NELAP FL
6470 - 4-Nitroaniline EPA 8270C 10185805 NELAP FL
6500 - 4-Nitrophenol EPA 8270C 10185805 NELAP FL
5500 - Acenaphthene EPA 8270C 10185805 NELAP FL
5505 - Acenaphthylene EPA 8270C 10185805 NELAP FL
5545 - Aniline EPA 8270C 10185805 NELAP FL
5555 - Anthracene EPA 8270C 10185805 NELAP FL
5595 - Benzidine EPA 8270C 10185805 NELAP FL
5575 - Benzo(a)anthracene EPA 8270C 10185805 NELAP FL
5580 - Benzo(a)pyrene EPA 8270C 10185805 NELAP FL
5585 - Benzo(b)fluoranthene EPA 8270C 10185805 NELAP FL
5590 - Benzo(g,h,i)perylene EPA 8270C 10185805 NELAP FL
5600 - Benzo(k)fluoranthene EPA 8270C 10185805 NELAP FL
5610 - Benzoic acid EPA 8270C 10185805 NELAP FL
5630 - Benzyl alcohol EPA 8270C 10185805 NELAP FL
5780 - Bis(2-Chioroisopropyl) ether (2,2- EPA 8270C 10185805 NELAP FL
oxybis(1-chloropropane))

5670 - Butyl benzyl phthalate EPA 8270C 10185805 NELAP FL
5680 - Carbazole EPA 8270C 10185805 NELAP FL
5855 - Chrysene EPA 8270C 10185805 NELAP FL
6065 - Di(2-ethylhexyl) phthalate (bis(2- EPA 8270C 10185805 NELAP FL
Ethylhexyl)phthalate, DEHP)

5925 - Di-n-butyl phthalate EPA 8270C 10185805 NELAP FL
6200 - Di-n-octyl phthalate EPA 8270C 10185805 NELAP FL
5895 - Dibenzo(a,h)anthracene EPA 8270C 10185805 NELAP FL
5905 - Dibenzofuran EPA 8270C 10185805 NELAP FL
6070 - Diethy] phthalate EPA 8270C 10185805 NELAP FL
6135 - Dimethyl phthalate EPA 8270C 10185805 NELAP FL
6265 - Fluoranthene EPA 8270C 10185805 NELAP FL
6270 - Fluorene EPA 8270C 10185805 NELAP FL
6275 - Hexachlorobenzene EPA 8270C 10185805 NELAP FL
4835 - Hexachlorobutadiene EPA 8270C 10185805 NELAP FL

6285 - Hexachlorocyclopentadiene EPA 8270C 10185805 NELAP FL

4340 - Hexachloroethane EPA 8270C 10185805 NELAP FL

6315 - Indeno(1,2,3-cd)pyrene EPA 8270C 10185805 NELAP FL

6320 - isophorone EPA 8270C 10185805 NELAP FL

5005 - Naphthalene EPA 8270C 10185805 NELAP FL

5015 - Nitrobenzene EPA 8270C 10185805 NELAP FL

6605 - Pentachlorophenol EPA 8270C 10185805 NELAP FL

6615 - Phenanthrene EPA 8270C 10185805 NELAP FL

6625 - Phemol EPA 8270C 10185805 NELAP FL

6665 - Pyrene EPA 8270C 10185805 NELAP FL

5095 - Pyridine EPA 8270C 10185805 NELAP FL
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Non Potable Water

5760 - bis(2-Chloroethoxy)methane

5765 - bis(2-Chloroethyl) ether

6545 - n-Nitrosodi-n-propylamine

6530 - n-Nitrosodimethylamine

6535 - n-Nitrosodiphenylamine

9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p-
dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9-
Qctachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p-
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8-
Heptachlorodibenzofuran (1,2,3,4,6,1,8-
hpcdf)
9423 - 1,2,3,4,7,8,9-
Heptachlorodibenzofuran (1,2,3,4,7,8,9-
hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p-
diexin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3.4,7,8-Hexachlorodibenzofuran
(1,2,3.4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p-
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p-
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran
(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p-
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran
9549 - 2,3 4,7,8-Pentachlorodibenzofuran
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin
(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran
9438 - Total Hpcdd

9444 - Total Hpedf

9468 - Total Hxcdd

9483 - Total Hxcdf

9555 - Total Pecdd

0552 - Total Pecdf

9609 - Total TCDD

9615 - Total TCDF

1835 - Nitrite

1575 - Chloride

1730 - Fluoride

1805 - Nitrate

1870 - Orthophosphate as P

2000 - Sulfate

6703 - 1,1'-Biphenyl (BZ-0) (Biphenyl)
100626 - 1,6,7-Trimethylnaphthalene

6380 - 1-Methylnaphthalene
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Non Potable Water

9501 - 1-Methylphenanthrene EPA 8270D SIM 10242509 NELAP LA
6188 - 2,6-Dimethylnaphthalene EPA 8270D SIM 10242509 NELAP LA
6385 - 2-Methylnaphthalene EPA 8270D SIM 10242509 NELAP LA
5500 - Acenaphthene EPA §270D SIM 10242509 NELAP LA
5505 - Acenaphthylene EPA 8§270D SIM 10242509 NELAP LA
5555 - Anthracene EPA 8270D SIM 10242509 NELAP LA
5575 - Benzo(a)anthracene EPA 8270D SIM 10242509 NELAP LA
5580 - Benzo(a)pyrene EPA 8270D SIM 10242509 NELAP LA
5585 - Benzo(b)fluoranthene EPA 8270D SIM 10242509 NELAP LA
100257 - Benzo(b)thiophene EPA 8270D SIM 10242509 NELAP LA
5605 - Benzo(e)pyrene EPA 8270D SIM 10242509 NELAP LA
5590 - Benzo(g,h,i)perylene EPA 8270D SIM 10242509 NELAP LA
5600 - Benzo(k)fluoranthene EPA 8270D SIM 10242509 NELAP LA
6603 - C1-Chrysenes EPA 8270D SIM 10242509 NELAP LA
6606 - C1-Fluoranthenes/Pyrenes EPA 8270D SIM 10242509 NELAP LA
100629 - C1-Naphthobenzothiophenes EPA 8270D SIM 10242509 NELAP LA
6602 - C1-benzo(b)thiophenes EPA §270D SIM 10242509 NELAP LA
6604 - C1-decalins EPA 8270D SIM 10242509 NELAP LA
6591 - Cl-dibenzothiophenes EPA 8270D SIM 10242509 NELAP LA
6607 - C1-fluorenes EPA 8270D SIM 10242509 NELAP LA
6609 - C1-naphthalenes EPA 8270D SIM 10242509 NELAP LA
6611 - Cl-phenanthrenes/anthracenes EPA 8270D SIM 10242509 NELAP LA
6614 - C2-Chrysenes EPA 8270D SIM 10242509 NELAP LA
6617 - C2-Fluoranthenes/Pyrenes EPA 8270D SIM 10242509 NELAP LA
100630 - C2-Naphthobenzothiophenes EPA 8270D SIM 10242509 NELAP LA
6613 - C2-benzo(b)thiophenes EPA 8270D SIM 10242509 NELAP LA
6616 - C2-decalins EPA 8270D SIM 10242509 NELAP LA
6592 - C2-dibenzothiophenes EPA 8270D SIM 10242509 NELAP LA
6618 - C2-fluorenes EPA 8270D SIM 10242509 NELAP LA
6619 - C2-naphthalenes EPA 8270D SIM 10242509 NELAP LA
6621 - C2-phenanthrenes/anthracenes EPA 8270D SIM 10242509 NELAP LA
6624 - C3-Chrysenes EPA 8270D SIM 10242509 NELAP LA
6627 - C3-Fluoranthenes/Pyrenes EPA 8270D SIM 10242509 NELAP LA
100631 - C3-Naphthobenzothiophenes EPA 8270D SIM 10242509 NELAP LA
6623 - C3-benzo(b)thiophenes EPA 8270D SIM 10242509 NELAP LA
6626 - C3-decalins EPA 8270D SIM 10242509 NELAP LA
6593 - C3-dibenzothiophenes EPA 8270D SIM 10242509 NELAP LA
6628 - C3-fluorenes EPA 8270D SIM 10242509 NELAP LA
6629 - C3-naphthalenes EPA 8270D SIM 10242509 NELAP LA
6631 - C3-phenanthrenes/anthracenes EPA 8270D SIM 10242509 NELAP LA
6634 - C4-Chrysenes EPA 8270D SIM 10242509 NELAP LA
1060619 - C4-Fluoranthenes/Pyrenes EPA 8270D SIM 10242509 NELAP LA
100632 - C4-Naphthobenzothiophenes EPA 8270D SIM 10242509 NELAP LA
6633 - C4-benzo(b)thiophenes EPA 8270D SIM 10242509 NELAP LA
6636 - C4-decalins EPA §270D SIM 10242509 NELAP LA
6594 - C4-dibenzothiophenes EPA 8270D SIM 10242509 NELAP LA
6637 - C4-naphthalenes EPA 8270D SIM 10242509 NELAP LA
6638 - C4-phenanthrenes/anthracenes EPA 8270D SIM 10242509 NELAP LA
5855 - Chrysene EPA 8270D SIM 10242509 NELAP LA
5895 - Dibenzo(a,h)anthracene EPA 8270D SIM 10242509 NELAP LA
5905 - Dibenzofuran EPA 8270D SIM 10242509 NELAP LA
5910 - Dibenzothicphene EPA 8270D SIM 10242509 NELAP LA
6265 - Fluoranthene EPA 8270D SIM 10242509 NELAP LA
6270 - Fluorene EPA 8270D SIM 10242509 NELAP LA
6315 - Indeno(1,2,3-cd)pyrene EPA 8270D SIM 10242509 NELAP LA
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5005 - Naphthalene EPA 8270D SIM 10242509 NELAP LA
100628 - Naphthobenzothiophenes EPA 8270D SIM 10242509 NELAP LA
6608 - Perylene EPA 8270D SIM 10242509 NELAP LA
6615 - Phenanthrene EPA 8270D SIM 10242509 NELAP LA
6665 - Pyrene EPA 8270D SIM 10242509 NELAP LA
4621 - cis-decalin EPA 8270D SIM 10242509 NELAP LA

Solid C hemical Materials

2065 - Viscosity ASTM D445 658 NELAP LA
1525 - Percent ash ASTM D482 868 NELAP LA
6380 - 1-Methylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
9501 - 1-Methylphenanthrene SOP KNOX-ID-0016 2042 NELAP LA
6852 - 2,3,5-Trimethylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
6188 - 2,6-Dimethylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
6385 - 2-Methylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
5500 - Acenaphthene SOP KNOX-ID-0016 2042 NELAP LA
5505 - Acenaphthylene SOP KNOX-ID-0016 2042 NELAP LA
5555 - Anthracene SOP KNOX-ID-0016 2042 NELAP LA
5575 - Benzo(a)anthracene SOP KNOX-ID-0016 2042 NELAP LA
5580 - Benzo(a)pyrene SOP KNOX-ID-0016 2042 NELAP LA
5585 - Benzo(b)fluoranthene SOP KNOX-ID-0016 2042 NELAP LA
5605 - Benzo(e)pyrene SOP KNOX-ID-0016 2042 NELAP LA
5590 - Benzo(g,h,i)perylene SOP KNOX-ID-0016 2042 NELAP LA
5600 - Benzo(k)fluoranthene SOP KNOX-ID-0016 2042 NELAP LA
5640 - Biphenyl (1,1'-Biphenyl) SOP KNOX-ID-0016 2042 NELAP LA
5855 - Chrysene SOP KNOX-ID-0016 2042 NELAP LA
5895 - Dibenzo(a,h)anthracene SOP KNOX-ID-0016 2042 NELAP LA
6265 - Fluoranthene SOP KNOX-ID-0016 2042 NELAP LA
6270 - Fluorene SOP KNOX-ID-0016 2042 NELAP LA
6315 - Indeno(1,2,3-cd)pyrene SOP KNOX-ID-0016 2042 NELAP LA
5005 - Naphthalene SOP KNOX-ID-0016 2042 NELAP LA
6608 - Perylene SOP KNOX-ID-0016 2042 NELAP LA
6615 - Phenanthrene SOP KNOX-ID-0016 2042 NELAP LA
6665 - Pyrene SOP KNOX-ID-0016 2042 NELAP LA
100072 - T otal Decachlorobiphenyl SOP KNOX-ID-0013 2061 NELAP LA
8876 - Total Dichlorobiphenyls SOP KNOX-ID-0013 2061 NELAP LA
8877 - Total Heptachlorobiphenyls SOP KNOX-ID-0013 2061 NELAP LA
8888 - Total Hexachlorobiphenyls SOP KNOX-ID-0013 2061 NELAP LA
8889 - Total Monochlorobiphenyls SOP KNOX-ID-0013 2061 NELAP LA
8891 - Total Nonachlorobiphenyls SOP KNOX-ID-0013 2061 NELAP LA
8892 - Total Octachlorobiphenyls SOP KNOX-1D-0013 2061 NELAP LA
8896 - Total Pentachlorobiphenyls SOP KNOX-ID-0013 2061 NELAP LA
8893 - Total Tetrachlorobiphenyls SOP KNOX-ID-0013 2061 NELAP LA
8894 - Total Trichlorobiphenyls SOP KNOX-ID-0013 2061 NELAP LA
1765 - Heat of combustion (btu) ASTM D5865 2066 NELAP LA
100133 - Soil Density SOP KNOX-WC-0015 2087 NELAP LA
100134 - Specific Gravity of Drying Oils, SOP KNOX-WC-0013 2087 NELAP LA
Varnishes, Resins and Related Materials

1000 - Aluminum SOP KNOX-IP-0008, Rev.] 3819 NELAP LA
1005 - Antimony SOP KNOX-IP-0008, Rev.1 3819 NELAP LA
1010 - Arsenic SOP KNOX-1P-0008, Rev.1 3819 NELAP LA
1015 - Barium SOP KNOX-IP-0008, Rev.1 3819 NELAP LA
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Solid C hemical Materials

1020 - Beryllium

1025 - Boron

1030 - Cadmium

1035 - Calcium

1040 - Chromium

1050 - Cobalt

1055 - Copper

1070 - Iron

1075 - Lead

1080 - Lithium

1085 - Magnesium

1090 - Manganese

1095 - Mercury

1100 - Melybdenum

1105 - Nickel

1909 - Phosphorus

1125 - Potassium

1140 - Selenium

1145 - Silicon

1150 - Silver

1155 - Sodium

1160 - Strontium

1165 - Thallium

1175 - Tin

1180 - Titanium

1185 - Vanadium

1190 - Zinc

2017 - Sulfur

891 9 - 2:2':3a3 "414'+2i3 a4a4.5536'
Hexachlorobiphenyl (BZ-128+166)

9105 - 2,2',3,3',4,4',5,5',6,6'-
Decachlorobiphenyl (BZ-209)

9095 - 2,2'.3,3',4,4,5,5,6-
Nonachlorobiphenyl (BZ-206)

9090 - 2,2".3,3',4,4',5,5'-Octachlorobiphenyl

(BZ-194)
9102 - 2,2°,3,3'4,4',5,6'-Octachlorobipheny!
(BZ-196)
9101 - 2,2',3,3',4,4,5,6,6'-

Nonachlorobiphenyl (BZ-207)
9103 - 2,2'3,3'4.4,5,6-Octachlorobiphenyl

(BZ-195)
9065 - 2,2'.3,3",4,4',5-Heptachlorobiphenyl
(BZ-170)
8916 - 2,2'3,3',4,4',6+2,2',3,3',4,5,6-

Heptachlorobiphenyl (BZ-171+173)

9104 - 2,2'3,3"4,4',6,6'-Octachlorobiphenyl
(BZ-197)

9114 - 2,2'3,3',4,5',6"-Heptachlorobiphenyl
(BZ-177)

9112 - 2,2',3,3',4,5',6,6'-Octachlorobipheny!
(BZ-201)

9115 - 2,2'3,3'4,5,6-Heptachlorobiphenyl
(BZ-175)

9117 - 2,2'3,3'4,5'-Hexachlorobiphenyl
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SOP KNOX-IP-0008, Rev.1
SOP KNQX-IP-0008, Rev.1
SOP KNOX-IP-0008, Rev.1
SOP KNOX-IP-0008, Rev.1
SOP KNOX-IP-0008, Rev.1
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SOP KNOX-IP-0008, Rev.1
ASTM D129-00

EPA 1668A

EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
EPA 1668A
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Solid C hemical Materials

(BZ-130)

8934 - 22'3,34,55,6+2,2'3,3'4,5,5,6-
Octachlorobiphenyl (BZ-198+199)

9107 - 2,2'3,3'4,5,5',6,6'-
Nonachlorobiphenyl (BZ-208)

9110 - 2,2'3,3'4,5,5'-Heptachlorobiphenyl

(BZ-172)
9116 - 2,2'3,3'4,5,6'-Heptachlerobiphenyl
(BZ-174)
9111 - 2,2'3,3"4,5,6,6-Octachlorobiphenyl
(BZ-200)
9120 - 2,2",3,3',4,6'-Hexachlorobiphenyl
(BZ-132)
9119 - 2,2'.3,3',4,6,6'-Heptachlorobiphenyl
(BZ-176)
9121 - 2,2'.3,3',4,6-Hexachlorobiphenyl
(BZ-131)
9122 -  2,2'3,3'4-Pentachlorobiphenyl
(BZ-82)
9123 - 2,2'3,3',5,5',6,6'-Octachlorobiphenyl
(BZ-202)
9124 - 2,2'3.3'5,5' 6-Heptachlorobiphenyl
(BZ-178)
9125 - 2,2',3,3'5,5'-Hexachlorobiphenyl
(BZ-133)
8927 - 2,2',3,3",5,6'+2,2' 3,5,5',6-

Hexachlorobiphenyls (BZ 135+151)
9126 - 2,2',3,3,5,6,6'-Heptachlorobiphenyl

(BZ-179)
9130 - 22'3,3'6,6-Hexachlorobiphenyl
(BZ-136)
9131 -  2,2'3,3,6-Pentachlorobiphenyl
(BZ-84)
8948 - 2,2'3,4'5+2,2'4,5,5+2,3,3,56-

Pentachlorobiphenyl (BZ-90+101+113)
9080 - 2,2'3,4'5,5',6-Heptachlorobiphenyl

(BZ-187)
9144 - 2,2'3,4'5,5-Hexachlorobiphenyl
(BZ-146)
9147 - 2,2,3,4',5,6-Hexachlorobiphenyl
(BZ-148)
8929 - 2,2 3.4'.56+2.2'.34,5,6-

Hexachlorobiphenyl (BZ-147+149)

9146 - 2,2'3.4',5,6,6'-Heptachlorobiphenyl
(BZ-188)

8951 - 2,2',3,4',6'+2,2'4.5.6'-
Pentachlorobipheny] (BZ-98+102)

9157 - 2,2',3,4',6,6"-Hexachlorobiphenyl
(BZ-150)

9162 - 2,2'3,4-Tetrachlorobiphenyl (BZ-
42)

8941 - 2,2'34.4'+23.4,5,6+2,3.45,6-
Pentachlorobiphenyl (BZ-85+116+117)
8918 - 2,2'.34,4',5',6+2,2',3,4,55'6-
Heptachlorobiphenyl (BZ-183+185)
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Solid C hemical Materials

8917 - 2,2.3,4,4,5,5'+2,3,3',4'5,5',6-
Heptachlorobiphenyl (BZ-180+193)
9133 - 2,2'3,4.4'5,5,6-Octachlorobiphenyl

(BZ-203)
9136 - 2,2'3.4,4'.5,6'-Heptachlorobiphenyl
(BZ-182)
9135 - 2,2',3,4,4',5,6,6'-Octachlorobiphenyl
(BZ-204)
9137 - 2,2'3,4,4',5,6-Heptachlorobiphenyl
(BZ-181)
9138 - 2,2'3,4,4'5-Hexachlorobiphenyl
(BZ-137)
8928 - 2,2.,3,4,4',6+2,2',34.4',6"-

Hexachlorobiphenyl (BZ-139+140)
9139 - 2,2'3,4.4,6,6'Heptachlorobiphenyl

(BZ-184)
9150 - 2,2',3.4,5'6-Hexachlorobiphenyl
(BZ-144)
9030 - 2,2,3,4,5,5'-Hexachlorobiphenyl
{BZ-141)
9145 - 2,2'3,4,5,6,6'-Heptachlorobiphenyl
(BZ-186)
9148 -  2,2',3,4,5,6-Hexachlorobiphenyl
(BZ-142)
9161 -  2,2'3,4,6'-Pentachlorobiphenyl
(BZ-89)
8947 - 2,2',3,4,6+2,2' 34" 6-

Pentachlorobiphenyl (BZ-88+91)

9156 - 2,2'3.4.6,6-Hexachlorobiphenyl
(BZ-145)
8957 - 2,2',3,5'+2,2'4,4'+2,3,5,6-

Tetrachlorobiphenyl (BZ-44+47+65)

9166 -  2,2'.3,5',6-Pentachlorobiphenyl
(BZ-95)
8956 - 2,2,3,5+2,3",5,6-

Tetrachlorobiphenyl (BZ-43+73)

9164 -  2,2'.3,5,5-Pentachlorobiphenyl
(BZ-92)
9167 -  2,2',3,5,6'-Pentachlorobiphenyl
(BZ-94)
8949 - 2,2'3,5,6+2,2' 4,4'.6-

Pentachlorobiphenyl (BZ-93+100)

9165 - 2,2',3,5,6,6-Hexachlorobiphenyl
(BZ-152)

9171 - 2,2' 3,6 -Tetrachlorobiphenyl (BZ-
46)

8958 - 2,2',3,6+2,2',4.6'-
Tetrachlorobiphenyls (BZ 45 + 51)

9170 -  2,2',3,6,6"-Pentachlorobiphenyl
(BZ-96)

9173 - 2,2',3-Trichlorobiphenyl (BZ-16)
8931 - 2,2',4.4'5,5'+2,3',4,4',5,6-
Hexachlorobiphenyl (BZ-153+168)

9174 - 2,2'.4.4'5,6'-Hexachlorobipheny]
(BZ-154)
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Solid C hemical Materials

9i76 - 2,2.4,4'.6,6-Hexachlorobiphenyl
(BZ-155)
8959 - 2,2'4.5'42 3" 4,6~

Tetrachlorobiphenyl (BZ-49+69)

9179 - 2,2'4,5'6-Pentachlorobiphenyl
(BZ-103)

9181 - 2,2'4,5-Tetrachlorobiphenyl (BZ-
48)

8961 - 2,2'4,6+2,2'5,6'-

Tetrachlorobiphenyl (BZ-50+53)

9182 -  2,2'4,6,6"Pentachlorobiphenyl
(BZ-104)

9185 - 2,2',4-Trichlorobipheny! (BZ-17)
8966 - 2,2',5+2,4,6-Trichlorobiphenyl (BZ-
18+30)

8955 - 2,2',5,5-Tetrachlorobiphenyl (BZ-
52)

9187 - 2,2°,6,6'-Tetrachlorobiphenyl (BZ-
54)

9188 - 2,2',6-Trichlorobiphenyl (BZ-19)
9189 - 2,2'-Dichlorobiphenyl (BZ-4)

9000 -  2,3'4,4'5-Pentachlorobiphenyl
(BZ-123)

9055 - 2,3'4,4'5,5-Hexachlorobiphenyl
(BZ-167)

8995 - 2,3.,4,4' 5-Pentachlorobiphenyl
(BZ-118)

8960 - 2,3'.4,4'-Tetrachlorobiphenyl (BZ-
66)

9226 - 2,345 .6-Pentachlorobiphenyl
(BZ-121)

9231 - 2,3'4,5-Tetrachlorobiphenyl (BZ-
68)

9223 - 2,3'4,55Pentachlorobiphenyl
(BZ-120)

9232 - 2,3'4,5-Tetrachlorobiphenyl (BZ-
67)

9240 - 2,3',4-Trichlorobiphenyl (BZ-25)
9246 - 2,3',5'-Trichlorobiphenyl (BZ-34)
8969 - 2,3',5+2,4,5-Trichlorobiphenyl (BZ-
26+29)

9242 - 2,3°,5,5'-Tetrachlorobiphenyl (BZ-
72)

9248 - 2,3',6-Trichlorobiphenyl (BZ-27)
9249 - 2,3'-Dichlorobiphenyl (BZ-6)

8967 -  2,3,3'+2,44'-Trichlorobiphenyl
{BZ-20+28)
9201 - 2,3,3.,4',5'6-Hexachlorobiphenyl
(BZ-164)
9202 - 2,3,3'4',5-Pentachlorobiphenyl
(BZ-122)
9197 - 2,3,3',4',5,5'-Hexachlorobiphenyl
(BZ-162)
9205 -  2,3,3',4',5-Pentachlorobiphenyl
(BZ-107)
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Solid Chemical Materials

8938 - 2,3,3'.4',6+2,3,44'6- EPA 1668A 10129405 NELAP FL
Pentachlorabiphenyl (BZ-110+115)

9207 - 2,3,3',4"Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
56)

9192 - 2,3,3'4,4',5,6-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
{BZ-191)

8932 - 2,3,3'.4,4',5+2,3,3'.4,4,5- EPA 1668A 10129405 NELAP FL
Hexachlorobiphenyl (BZ-156+157)

92190 - 2,3,3',4,4',5,5',6-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-205)

9085 - 2,3,3'4,4'5,5-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-189)

9191 - 2,3,3'4,4,5,6-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-190)

9193 - 23,3'4,4'6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-158)

8985 - 2,3,3.4,4-Pentachlorobiphenyl EPA 1663A 10129405 NELAP FL
(BZ-105)

9200 - 2,3,3',4,5,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-161)

9194 - 2,3,3'4,5,5',6-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-192)

9196 - 2,3,3'4,5,5-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-159)

9204 - 2,3,3"4,5-Pentachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
106)

9208 - 2,3,3'4-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
55)

9213 - 2,3,3,5"-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
58)

9209 - 2,3,35,5,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-165)

9210 - 2,3,3.,5,5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-111)

9211 - 2,3,3",5,6-Pentachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
112)

9214 - 2,3,3',5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
57

8962 - 2,3,3,6+2,3,4,6+2,4,4'6- EPA 1668A 10129405 NELAP FL
Tetrachlorobiphenyl (BZ-59+62+75)

9233 - 2,3,4',5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
63)

9236 - 2,3,46-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
64)

9241 - 2,3,4'-Trichlorobiphenyl (BZ-22) EPA 1663A 10129405 NELAP FL
8968 -  2,3,4+2.3'4-Trichlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-21433)

9005 - 2,3,4,4',5-Pentachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
114)

9221 - 2,3,4,4'-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
60)

8963 - 2,3,4,5+23'4'5+2.4.4' 5+23'4',5- EPA 1668A 10129405 NELAP FL
Tetrachlorobiphenyls (BZ 61+70+74+76)

9245 - 2,3,5-Trichlorobiphenyl (BZ-23) EPA 1668A 10129405 NELAP FL
9247 - 2,3,6-Trichlorobiphenyl (BZ-24) EPA 16638A 10129405 NELAP FL

Eurofins Knoxville Al Number: 83979
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Solid Chemical Materials

8920 - 2,3-Dichlorobiphenyl (BZ-5) EPA 1668A 10129405 NELAP FL
8940 - 2,4',5-Trichlorobiphenyl (BZ-31) EPA 1668A 10129405 NELAP FL
9255 - 2,4',6-Trichlorobiphenyl (BZ-32) EPA 1668A 10129405 NELAP FL
9256 - 2,4'-Dichlorobiphenyl (BZ-8) EPA 1668A 10129405 NELAP FL
6257 - 2,4-Dichlorobiphenyl (BZ-7) EPA 1668A 10129405 NELAP FL
9258 - 2,5-Dichlorobiphenyl (BZ-9) EPA 1668A 10129405 NELAP FL
9259 - 2 6-Dichlorobipheny! (BZ-10) EPA 1668A 10129405 NELAP FL
8915 - 2-Chlorobiphenyl (BZ-1) EPA 1668A 10129405 NELAP FL
9060 - 3,3'4,4'5,5-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-169)

9015 -  3,3'4,4'5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-126)

8965 - 3,3'4,4-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
7

9261 - 3,3'4,5'-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
79)

9260 -  3,3'4,5,5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-127)

9262 - 3,3'4,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
78)

9263 - 3,3',4-Trichlorobiphenyl (BZ-35) EPA 1668A 10129405 NELAP FL
9264 - 3,3',5,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
80)

9265 - 3,3',5-Trichlorobiphenyl (BZ-36) EPA 1668A 10129405 NELAP FL
8925 - 3,3'-Dichlorobiphenyl (BZ-11) EPA 1668A 10129405 NELAP FL
9268 - 3,4',5-Trichlorobiphenyl (BZ-39) EPA 1668A 10129405 NELAP FL
8914 - 3,4+3 4'-Dichlorcbiphenyl (BZ- EPA 1668A 10129405 NELAP FL
12+13)

8970 - 3,4,4',5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
81)

9266 - 3,4,4"-Trichlorobiphenyl (BZ-37) EPA 1668A 10129405 NELAP FL
9267 - 3,4,5-Trichlorobiphenyl (BZ-38) EPA 1668A 16129405 NELAP FL
9271 - 3,5-Dichlorobiphenyl (BZ-14) EPA 1668A 10129405 NELAP FL
9272 - 3-Chlorobiphenyl (BZ-2) EPA 1668A 10129405 NELAP FL
9273 - 4,4'-Dichlorobiphenyl (BZ-15) EPA 1668A 10129405 NELAP FL
9274 - 4-Chlorobiphenyl (BZ-3) EPA 1668A 10129405 NELAP FL
8921 - Coelution - Hexachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-129 + BZ-138 + BZ-160 + BZ-163)

8924 - Coelution - Hexachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-134 + BZ-143)

8937 - Coelution - Pentachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-108 + BZ-124)

8939 - Coelution - Pentachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-83 + BZ-99)

8952 - Coclution - Tetrachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-40 + BZ41 + BZ-71)

8901 - Sum - Pentachlorobiphenyls (BZ-86 EPA 1668A 10129405 NELAP FL
+ BZ-87 + BZ 97 + BZ-109 + BZ-119 +

BZ-125)

8580 -2,4'-DDD EPA 1699 10133105 NELAP LA
8585 - 2,4'-DDE EPA 1699 10133105 NELAP LA
8590 -2,4'-DDT EPA 1699 10133105 NELAP LA
7355 - 4,4-DDD EPA 1699 10133105 NELAP LA
7360 - 4,4-DDE EPA 1699 10133105 NELAP LA
7365 - 4,4'-DDT EPA 1699 10133105 NELAP LA
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Solid Chemical Materials

7025 - Aldrin EPA 1699 10133105 NELAP LA
7470 - Dieldrin EPA 1699 10133105 NELAP LA
7510 - Endosulfan I EPA 1699 10133105 NELAP LA
7515 - Endosulfan Ii EPA 1699 10133105 NELAP LA
7520 - Endosulfan sulfate EPA 1699 10133105 NELAP LA
7540 - Endrin EPA 1699 10133105 NELAP LA
7530 - Endrin aldehyde EPA 1699 10133105 NELAP LA
7535 - Endrin ketone EPA 1699 10133105 NELAP LA
7685 - Heptachlor EPA 1699 10133105 NELAP LA
7690 - Heptachlor epoxide EPA 1699 10133105 NELAP LA
7810 - Methoxychlor EPA 1699 10133105 NELAP LA
7870 - Mirex EPA 1699 10133105 NELAP LA
3890 - Oxychlordane EPA 1699 10133105 NELAP LA
7110 - alpha-BHC (alpha- EPA 1699 10133105 NELAP LA
Hexachlorocyclohexane)

7240 - alpha-Chlordane EPA 1699 10133105 NELAP LA
7115 - beta-BHC (beta- EPA 1699 10133105 NELAP LA
Hexachlorocyclohexane)

7925 - cis-Nonachlor EPA 1699 10133105 NELAP LA
7120 - gamma-BHC (Lindane, gamma- EPA 1699 10133105 NELAP LA
Hexachlorocyclohexane)

7245 - gamma-Chlordane EPA 1699 10133105 NELAP LA
7910 - trans-Nonachlor EPA 1699 10133105 NELAP LA
1400 - Acid Digestion of Sediments, EPA 3050B 10135601 NELAP LA
Sludges, and soils

1426 - Microwave Assisted Acid Digestion EPA 3051A 10136002 NELAP LA
of Sediments, Sludges, Soils, and QOils

100009 - Microwave Assisted Acid EPA 3052 10136206 NELAP LA
Digestion of Siliceous and Organically

Based Matrices

1452 - Soxhlet Extraction EPA 3540C 10140202 NELAP LA
1428 - Microwave Extraction EPA 3546 10141205 NELAP LA
1468 - Ultrasonic Extraction EPA 3550C 10142004 NELAP LA
1470 - Waste Dilution EPA 3580A 10143007 NELAP LA
2020 - Sulfuric acid/permanganate clean-up  EPA 3665 10148604 NELAP LA
1450 - Closed-System Purge-and-Trap and EPA 5035 10154004 NELAP LA
Extraction for Volatile Organics in Soil and

Waste Samples

1408 - Bomb Preparation Method for Solid EPA 5050 10155007 NELAP LA
Waste

1000 - Aluminum EPA 6010C 10155803 NELAP FL

1005 - Antimony EPA 6010C 10155803 NELAP FL

1010 - Arsenic EPA 6010C 10155803 NELAP FL

1015 - Barium EPA 6010C 10155803 NELAP FL

1020 - Beryllium EPA 6010C 10155803 NELAP FL

1025 - Boron EPA 6010C 10155803 NELAP FL

1030 - Cadmium EPA 6010C 10155803 NELAP FL

1035 - Calcium EPA 6010C 10155803 NELAP FL

1040 - Chromium EPA 6010C 10155803 NELAP FL

1050 - Cobalt EPA 6010C 10155803 NELAP FL

1055 - Copper EPA 6010C 10155803 NELAP FL

1070 - Iron EPA 6010C 10155803 NELAP FL

1075 - Lead EPA 6010C 10155803 NELAP FL

1080 - Lithium EPA 6010C 10155803 NELAP FL

1085 - Magnesium EPA 6010C 10155803 NELAP FL

Eurofins Knoxville Al Number: 83979
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Solid Chemical Materials

1090 - Manganese

1100 - Molybdenum

1105 - Nickel

1125 - Potassium

1140 - Selenium

1150 - Silver

1155 - Sodium

1160 - Strontium

1165 - Thallium

1175 - Tin

1180 - Titanium

1910 - Total Phosphorus

1185 - Vanadium

1190 - Zinc

1095 - Mercury

1095 - Mercury

8880 - Aroclor-1016 (PCB-1016)
8885 - Aroclor-1221 (PCB-1221)
8890 - Aroclor-1232 (PCB-1232)
2895 - Aroclor-1242 (PCB-1242)
8900 - Aroclor-1248 (PCB-1248)
8905 - Aroclor-1254 (PCB-1254)
8910 - Aroclor-1260 (PCB-1260)
5105 - 1,1,1,2-Tetrachloroethane
5160 - 1,1, 1-Trichloroethane
5110 - 1,1,2,2-Tetrachloroethane
5185 - 1,1,2-Trichloro-1,2,2-trifluoroethane
(Freon 113)

5165 - 1,1,2-Trichloroethane
4630 - 1,1-Dichloroethane

4640 - 1,1-Dichloroethylene
4670 - 1,1-Dichloropropene
5150 - 1,2,3-Trichlorobenzene
5180 - 1,2,3-Trichloropropane
5155 - 1,2,4-Trichlorcbenzene
5210 - 1,2,4-Trimethylbenzene

4570 - 1,2-Dibromo-3-chloropropane
(DBCP)

4585 - 1,2-Dibromoethane (EDB, Ethylene
dibromide)

4610 - 1,2-Dichlorobenzene
4635 - 1,2-Dichloroethane
dichloride)

4655 - 1,2-Dichloropropane
5215 - 1,3,5-Trimethylbenzene
9318 - 1,3-Butadiene

4615 - 1,3-Dichlcrobenzene
4660 - 1,3-Dichloropropane
4620 - 1,4-Dichlorobenzene
4665 - 2,2-Dichloropropane
4410 - 2-Butanone (Methyl ethyl ketone,
MEK)

5812 - 2-Chloropropane

4535 - 2-Chlorotoluene

4860 - 2-Hexanone

{Ethylene

Eurcfins Knoxville

Effective Date: September 16, 2022

EPA 6010C
EPA 6010C
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EPA 6010C
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EPA 8260B

EPA 8260B
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Clients and Customers are urged to verify the laboratory's current certification status with the Louisiana Environmental Laboratory Accreditation Program.
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Solid Chemical Materials

4540 - 4-Chlorotoluene

491( - 4-Isopropyltoluene (p-Cymene)

4995 - 4-Methyl-2-pentanone (MIBK)

4315 - Acetone

4320 - Acetonitrile

4340 - Acrylonitrile

4375 - Benzene

4385 - Bromobenzene

4390 - Bromochloromethane

4395 - Bromodichloromethane

4400 - Bromoform

4450 - Carbon disulfide

4455 - Carbon tetrachloride

4475 - Chlorobenzene

4575 - Chlorodibromomethane
{dibromochloromethane)

4485 - Chloroethane (Ethyl chloride)

4505 - Chloroform

4595 - Dibromomethane
bromide)

4625 - Dichlorodifluoromethane (Freon-12)
4765 - Ethylbenzene

4835 - Hexachlorobutadiene

4370 - Iodomethane (Methyl iodide)

4900 - Isopropylbenzene (Cumene)

4950 - Methyl bromide (Bromomethane)
4960 - Methyl chloride (Chloromethane)
5000 - Methyl tert-butyl ether (MTBE)
4975 - Methylene chloride
(Dichloromethane)
5005 - Naphthalene
5100 - Styrene
5115 -
(Perchloroethylene)
5140 - Toluene
5170 - Trichloroethene (Trichloroethylene)
5175 - Trichlorofluoromethane
(Fluorotrichloromethane, Freon 11)

5230 - Vinyl bromide (Bromoethane)

5235 - Vinyl chloride

5260 - Xylene (total)

4705 - cis & trans-1,2-Dichloroethene

4645 - cis-1,2-Dichloroethylene

4680 - cis-1,3-Dichloropropene

4600 - cis-1,4-Dichloro-2-butene

5240 - m+p-xylene

4435 - n-Butylbenzene

4855 - n-Hexane

5090 - n-Propylbenzene

5250 - o-Xylene

4440 - sec-Butylbenzene

4445 - tert-Butylbenzene

4700 - trans-1,2-Dichloroethylene

4685 - trans-1,3-Dichloropropylene

4605 - trans-1,4-Dichloro-2-butene

(Methylene

Tetrachloroethylene

Eurofins Knoxville

Effective Date: September 16, 2022
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Solid Chemical Materials

6715 - 1,2,4,5-Tetrachlorobenzene
5155 - 1,2,4-Trichlorobenzene

4610 - 1,2-Dichlorobenzene

6220 - 1,2-Diphenylhydrazine

6885 - 1,3, 5-Trinitrobenzene (1,3,5-TNB)
4615 - 1,3-Dichlorobenzene

6160 - 1,3-Dinitrobenzene (1,3-DNB)
4620 - 1,4-Dichlorobenzene

5790 - 1-Chloronaphthalene

6735 - 2,3,4,6-Tetrachlorophenol
6835 - 2,4, 5-Trichlorophenol

6840 - 2,4,6-Trichlorophenol

6000 - 2,4-Dichlorophencl

6130 - 2,4-Dimethylphenol

6175 - 2,4-Dinitrophenol

6185 - 2 4-Dinitrotoluene (2,4-DNT)
6005 - 2,6-Dichlorophenol

6190 - 2,6-Dinitrotoluene (2,6-DNT)
5515 - 2-Acetylaminofluorene

5795 - 2-Chloronaphthalene

5800 - 2-Chlorophencl

6360 - 2-Methyl-4,6-dinitrophenol (4,6-
Dinitro-2-methylphenol)

5145 - 2-Methylaniline (o-Toluidine)
6385 - 2-Methyinaphthalene

6400 - 2-Miethylphenol (o-Cresol)
6460 - 2-Nitroaniline

6490 - 2-Nitrophenol

6690 -  2-Sec-butyl-4,6-dinitrophenol
{DNBP, Dinoseb)

6412 - 3+4 Methylphenol

5945 - 3,3'-Dichlorobenzidine

6355 - 3-Methylcholanthrene

6405 - 3-Methylphenol (m-Cresol)
6465 - 3-Nitroaniline

5660 - 4-Bromophenyl phenyl ether
5700 - 4-Chloro-3-methylphenol
5745 - 4-Chloroaniline

5825 - 4-Chlorophenyl phenylether
6105 - 4-Dimethyl aminoazobenzene
6410 - 4-Methylphenol (p-Cresol)
6470 - 4-Nitroaniline

6500 - 4-Nitrophenol

6570 - 5-Nitro-o-toluidine

6115 - 7,12-Dimethylbenz(a) anthracene
5500 - Acenaphthene

5505 - Acenaphthylene

5510 - Acetophenone

5545 - Aniline

5555 - Anthracene

5595 - Benzidine

5575 - Benzo(a)anthracene

5580 - Benzo(a)pyrene

5585 - Benzo(b)fluoranthene

5590 - Benzo(g,h,i)perylene
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Solid Chemical Materials

5600 - Benzo(k)fluoranthene EPA 8270C 10185805 NELAP FL
5610 - Benzoic acid EPA 82HC 10185805 NELAP FL
5630 - Benzyl alcohol EPA 8270C 10185805 NELAP FL
5780 - Bas(2-Chloroisopropyl) ether (2,2- EPA 8270C 10185805 NELAP FL
oxybis(1-chloropropane))

5670 - Butyl benzyl phthalate EPA 8270C 10185805 NELAP FL
5680 - Carbazole EPA 8270C 10185805 NELAP FL
5855 - Chrysene EPA 8270C 10185805 NELAP FL
6065 - Di(2-ethylhexyl) phthalate (bis(2- EPA 8270C 10185805 NELAP FL
Ethylhexyl)phthalate, DEHP)

5925 - Di-n-butyl phthalate EPA 8270C 10185805 NELAP FL
6200 - Di-n-octyl phthalate EPA 8270C 10185805 NELAP FL
5895 - Dibenzo(a,h)anthracene EPA 8270C 10185805 NELAP FL
5905 - Dibenzofuran EPA 8270C 10185805 NELAP FL
6070 - Diethyl phthalate EPA 8270C 10185805 NELAP FL
6135 - Dimethyl phthalate EPA 8270C 10185805 NELAP FL
6205 - Diphenylamine EPA 8270C 10185805 NELAP LA
6260 - Ethyl methanesulfonate EPA 8270C 10185805 NELAP LA
6265 - Fluoranthene EPA 8270C 10185805 NELAP FL
6270 - Fluorene EPA 8270C 10185805 NELAP FL
6275 - Hexachlorobenzene EPA 8270C 10185805 NELAP FL
4835 - Hexachlorobutadiene EPA 8270C 10185805 NELAP FL
6285 - Hexachlorocyclopentadiene EPA 8270C 10185805 NELAP FL
4340 - Hexachloroethane EPA 8270C 10185805 NELAP FL
6295 - Hexachloropropene EPA 8270C 10185805 NELAP LA
6315 - Indeno(1,2,3-cd)pyrene EPA 8270C 10185805 NELAP FL
6320 - Isophorone EPA 8270C 10185805 NELAP FL
6325 - Isosafrole EPA 8270C 10185805 NELAP LA
6375 - Methyl methanesulfonate EPA 8270C 10185805 NELAP LA
5005 - Naphthalene EPA 8270C 10185805 NELAP FL
5015 - Nitrobenzene EPA 8270C 10185805 NELAP FL
6590 - Pentachlorobenzene EPA 8270C 10185805 NELAP LA
5035 - Pentachloroethane EPA 8270C 10185805 NELAP LA
6600 - Pentachloronitrobenzene EPA 8270C 10185805 NELAP LA
6605 - Pentachlorophenol EPA 8270C 10185805 NELAP FL
6610 - Phenacetin EPA 8270C 10185805 NELAP LA
6615 - Phenanthrene EPA 8270C 10185805 NELAP FL
6625 - Phenol EPA 8270C 10185805 NELAP FL
6663 - Pyrene EPA 8270C 10185805 NELAP FL
5095 - Pyridine EPA 8270C 10185805 NELAP FL
6685 - Safrole EPA 8270C 10185805 NELAP LA
5760 - bis(2-Chloroethoxy)methane EPA 8270C 10185805 NELAP FL
5765 - bis(2-Chloroethyl) ether EPA 8270C 10185805 NELAP FL
5025 - n-Nitroso-di-n-butylamine EPA 8270C 10185805 NELAP LA
6545 - n-Nitrosodi-n-propylamine EPA 8270C 10185805 NELAP FL
6525 - n-Nitrosodiethylamine EPA 8270C 10185805 NELAP LA
6530 - n-Nitrosodimethylamine EPA 8270C 10185805 NELAP FL
6535 - n-Nitrosodiphenylamine EPA 8270C 10185805 NELAP FL
6550 - n-Nitrosomethylethylamine EPA 8270C 10185805 NELAP LA
6555 - n-Nitrosomorpholine EPA 8270C 10185805 NELAP LA
6560 - n-Nitrosopiperidine EPA 8270C 10185805 NELAP LA
6565 - n-Nitrosopyrrolidine EPA 8270C 10185805 NELAP LA
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP FL
dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9- [EPA 8290A, Rev.2007 10187403 NELAP FL
Eurofins Knoxville Al Number: 83979

Activity No. ACC20220004
Effective Date: September 16, 2022 Certificate Number: 03079 Expiration Date: June 30, 2023

Clients and Customers are urged to verify the laboratory's current certification status with the Louisiana Environmental Laboratory Accreditation Program,
Page 41 of 51









Solid Chemical Materials

Octachlorodibenzofuran (OCDF)
9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p-
dicxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8-
Heptachlorodibenzofuran (1,2,3,4,6,7,8-
hpcdf)
9423 - 1,2,3,4,7,8,9-
Heptachlorodibenzofuran (1,2,3,4,7,8,9-
hpedf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p-
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran
(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p-
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p-
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran
(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p-
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran
9549 - 2,3,4,7,8-Pentachlorodibenzofuran
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin
(2.3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran
9438 - Total Hpedd

9444 - Total Hpedf

9468 - Total Hxcdd

9483 - Total Hxcdf

9555 - Total Pecdd

9552 - Total Pecdf

9609 - Total TCDD

9615 - Total TCDF

1575 - Chloride

1805 - Nitrate

1835 - Nitrite

2000 - Sulfate

1540 - Bromide

1730 - Fluoride

1787 - lodide

6703 - 1,1'-Bipheny] (BZ-0) (Biphenyl)
100626 - 1,6,7-Trimethylnaphthalene

6380 - 1-Methylnaphthalene

6501 - 1-Methylphenanthrene

6188 - 2,6-Dimethylnaphthalene

6385 - 2-Methylnaphthalene

5500 - Acenaphthene

5505 - Acenaphthylene

5555 - Anthracene

5575 - Benzo(a)anthracene

Eurofins Knoxville
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Solid C hemtical Materials

5580 - Benzo(a)pyrene

5585 - Benzo(b)fluoranthene

100297 - Benzo(b)thiophene

5605 - Benzo(e)pyrene

5590 - Benzo(g,h,i)perylene

5600 - Benzo(k)fluoranthene

6603 - C1-Chrysenes

6606 - C1-Fluoranthenes/Pyrenes
100629 - C1-Naphthobenzothiophenes
6602 - Cl-benzo(b)thiophenes

6604 - Cl-decalins

6591 - Cl-dibenzothiophenes

6607 - C1-fluorenes

6609 - Cl-naphthalenes

6611 - Cl-phenanthrenes/anthracenes
6614 - C2-Chrysenes

6617 - C2-Fluoranthenes/Pyrenes
100630 - C2-Naphthobenzothiophenes
6613 - C2-benzo{b)thiophenes

6616 - C2-decalins

6592 - C2-dibenzothiophenes

6618 - C2-fluorenes

6619 - C2-naphthalenes

6621 - C2-phenanthrenes/anthracenes
6624 - C3-Chrysenes

6627 - C3-Fluoranthenes/Pyrenes
100631 - C3-Naphthobenzothiophenes
6623 - C3-benzo(b)thiophenes

6626 - C3-decalins

6593 - C3-dibenzothiophenes

6628 - C3-fluorenes

6629 - C3-naphthalenes

6631 - C3-phenanthrenes/anthracenes
6634 - C4-Chrysenes

1006 19 - C4-Fluoranthenes/Pyrenes
100632 - C4-Naphthobenzothiophenes
6633 - C4-benzo(b)thiophenes

6636 - C4-decalins

6594 - C4-dibenzothiophenes

6637 - C4-naphthalenes

6638 - C4-phenanthrenes/anthracenes
5855 - Chrysene

5895 - Dibenzo(a,h)anthracene

5905 - Dibenzofuran

5910 - Dibenzothiophene

6265 - Fluoranthene

6270 - Fluorene

6315 - Indeno(1,2,3-cd)pyrene

5005 - Naphthalene

100628 - Naphthobenzothiophenes
6608 - Perylene

6615 - Phenanthrene

6665 - Pyrene

4621 - cis-decalin
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9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 1613B

Eurofins Knoxville
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Solid Chemical Materials

(2,3,7,8- TCDD)
1765 - Heat of combustion (btu)

Biological Tissue

ASTM D240

30000409

NELAP

LA

6380 - 1-Methylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
9501 - 1-Methylphenanthrene SOP KNOX-ID-0016 2042 NELAP LA
6852 - 2,3, 5-Trimethylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
6188 - 2,6-Dimethylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
6385 - 2-Methylnaphthalene SOP KNOX-ID-0016 2042 NELAP LA
5500 - Acenaphthene SOP KNOX-ID-0016 2042 NELAP LA
5505 - Acenaphthylene SOP KNOX-ID-0016 2042 NELAP LA
5555 - Anthracene SOP KNOX-1D-0016 2042 NELAP LA
5575 - Benzo(a)anthracene SOP KNOX-ID-0016 2042 NELAP LA
5580 - Benzo(a)pyrene SOP KNOX-ID-0016 2042 NELAP LA
5585 - Benzo(b)fluoranthene SOP KNOX-ID-0016 2042 NELAP LA
5605 - Benzo{e)pyrene SOP KNOX-ID-0016 2042 NELAP LA
5590 - Benzo(g,h,i)perylene SOP KNOX-ID-0016 2042 NELAP LA
5600 - Benzo(k)fluoranthene SOP KNOX-ID-0016 2042 NELAP LA
5640 - Biphenyl (1,1'-Biphenyl) SOP KNOX-ID-0016 2042 NELAP LA
5855 - Chrysene SOP KNOX-ID-0016 2042 NELAP LA
5895 - Dibenzo(a,h)anthracene SOP KNOX-ID-0016 2042 NELAP LA
6265 - Fluoranthene SOP KNOX-ID-0016 2042 NELAP LA
6270 - Fluorene SOP KNOX-ID-0016 2042 NELAP LA
6315 - Indeno(1,2,3-cd)pyrene SOP KNOX-ID-0016 2042 NELAP LA
5005 - Naphthalene SOP KNOX-ID-0016 2042 NELAP LA
6608 - Perylene SOP KNOX-ID-0016 2042 NELAP LA
6615 - Phenanthrene SOP KNOX-ID-0016 2042 NELAP LA
6665 - Pyrene SOP KNOX-ID-0016 2042 NELAP LA
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 1613B 10120602 NELAP FL

dioxin (OCDD)

9516 - 1,2,3,4,6,7,89- EPA 1613B 10120602 NELAP FL

Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA 1613B 10120602 NELAP FL

dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA 1613B 10120602 NELAP FL

Heptachlorodibenzofuran (1,2,3,4,6,7.8-

hpedf)

9423 - 1,2,3,4,7,89- EPA 1613B 10120602 NELAP FL

Heptachlorodibenzofuran (1,2,3,4,7,8,9-

hpcdf)

09453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP FL

dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP FL

(1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3.6,7,8-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP FL

dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,2,3,6,7,8-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP FL

{1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p- EPA 1613B 10120602 NELAP FL

dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA 1613B 10120602 NELAP FL

(1,2,3,7,8,9-Hxcdf)

Eurofins Knoxville Al Number: 83979
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Effective Date: September 16, 2022 Certificate Number; 03079 Expiration Date: June 30, 2023

Clients and Customers are urged to verify the laboratory's current certification status with the Louisiana Environmental Laboratory Accreditation Program.
Page 44 of 51









9540 -  1,2,3,7.8-Pentachlorodibenzo-p- EPA 1613B 10120602 NELAP FL
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA 1613B 10120602 NELAP FL
(1,2,3,7,83-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran ~ EPA 1613B 10120602 NELAP FL
9549 - 2,3,4,7,8-Pentachlorodibenzofuran EPA 1613B 10120602 NELAP FL
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 1613B 10120602 NELAP FL
{2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran EPA 1613B 10120602 NELAP FL
9438 - Total Hpedd EPA 1613B 10120602 NELAP FL
9444 - Total Hpcdf EPA 1613B 10120602 NELAP FL
9468 - Total Hxcdd EPA 1613B 10120602 NELAP FL
9483 - Total Hxcdf EPA 1613B 10120602 NELAP FL
9555 - Total Pecdd EPA 1613B 10120602 NELAP FL
9552 - Total Pecdf EPA 1613B 10120602 NELAP FL
9609 - Total TCDD EPA 1613B 10120602 NELAP FL
9615 - Total TCDF EPA 1613B 10120602 NELAP FL
8919 - 2,2'.3,3'.4,4'+2,3,44',5,6- EPA 1668A 10129405 NELAP FL
Hexachlorobiphenyl (BZ-128+166)

9105 - 2,2',3,3,4,4',5,5,6,6- EPA 1668A 10129405 NELAP FL
Decachlorobiphenyl (BZ-209)

9095 - 2,2.3,3',4,4'5,5,6- EPA 1668A 10129405 NELAP FL
Nonachlorobiphenyl (BZ-206)

9090 - 2,2'3,3'4,4',5,5-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-194)

9102 - 2,2',3,3'4,4',5,6'-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-196)

9101 - 2,233',44'56,6- EPA 1668A 10129405 NELAP FL
Nonachlorobiphenyl (BZ-207)

9103 - 2,2'3,3',4,4',5,6-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-195)

9065 - 2,2'.3,3',4,4',5-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-170)

8916 - 2,2'3,3'.4,4',612,2,3,3'4,5,6- EPA 1668A 10129405 NELAP FL
Heptachlorobiphenyl (BZ-171+173)

9104 - 2,2'3,3'4,4',6,6'-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-197)

9114 - 2,2'3,3'4,5',6'-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-177)

9112 - 2,2'3,3' 4,5',6,6'-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL
{BZ-201)

9115 - 2,2'.3,3'4,5,6-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
{BZ-175)

9117 - 2,2,3,3'4,5'-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-130)

8934 - 2,2,3,3.4,5,5,6+2,2'3,3'4,5,5,6'- EPA 1668A 10129405 NELAP FL
Octachiorobiphenyl (BZ-198+199)

9107 - 2,2',3,3,4,5,5,6,6' EPA 1668A 10129405 NELAP FL
Nonachlorobiphenyl (BZ-208)

9110 - 2.2',3,3'4,5,5-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
{BZ-172)

9116 - 2,2'3,3'4,5,6'-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-174)

9111 - 2,2,3,3'4,5,6,6'-Octachlorobiphenyl EPA 1668A 10129405 NELAP FL

(BZ-200)

Eurofins Knoxville Al Number: 83979
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Biological Tissue

9120 - 2,2',3,3'.4,6'-Hexachlorobiphenyl
(BZ-132)
9119 - 2,2'3,3',4.6,6'-Heptachlorobiphenyl
(BZ-176)
9121 - 2,2°.3,3'4,6-Hexachlorobiphenyl
(BZ-131)
9122 - 2,2.3,3,4-Pentachlorobiphenyl
(BZ-82)
9123 - 2,2"3,3'5,5',6,6'-Octachlorobiphenyl
(BZ-202)
9124 - 2,2'3,3,5,5,6-Heptachlorobiphenyl
(BZ-178)
9125 - 2,2'3,3,5,5'-Hexachlorobiphenyl
(BZ-133)
8927 - 2,2',3,3',5,6'+2,2',3,5,5',6-

Hexachlorobiphenyls (BZ 135+151)
9126 - 2,2,3,3',5,6,6'-Heptachlorobiphenyl

{BZ-179)
9130 - 2,2'3,3',6,6'-Hexachlorobiphenyl
(BZ-136)
9131 - 2,2\,3,3',6-Pentachlorobiphenyl
(BZ-84)
8948 - 2,2,3,4',5+22'4,55+2,3,3",5,6-

Pentachlorobiphenyl (BZ-90+101+113)
9080 - 2,2',3,4'5,5',6-Heptachlorobiphenyl

(BZ-187)
9144 - 2,2'3.4'55-Hexachlorobiphenyl
(BZ-146)
9147 - 2,2'3,4',5,6-Hexachlorobiphenyl
(BZ-148)
8929 - 2,2',3,4'5,6+2,2' 3 4,5 6-

Hexachlorobiphenyt (BZ-147+149)

9146 - 2,2',3,4'5,6,6'-Heptachlorobiphenyl
(BZ-183)

8951 - 2,2',3,4',6'+2,2'4,5,6"-
Pentachlorobiphenyl (BZ-98+102)

9157 - 2,2'3,4'6,6Hexachlorobiphenyl
(BZ-150)

9162 - 2,2'3,4'-Tetrachlorobiphenyl (BZ-
42)

8941 - 22'3,44'423456+234'56-
Pentachlorobiphenyl (BZ-85+116+117)
8918 - 2,2'3.4,4'.,5,6+2,2'3,4,5,5',6-
Heptachlorobiphenyl (BZ-183+185)

8917 - 2,2'34,4'55+2334'55.6-
Heptachlorobiphenyl (BZ-180+193)

9133 - 2,2',3,4,4',5,5,6-Octachlorobiphenyl
(BZ-203)

9136 - 2,2\34.4'5,6-Heptachiorobiphenyl
(BZ-182)

9135 - 2,2',3,4,4',5,6,6'-Octachlorobiphenyl
(BZ-204)

9137 - 2,2,3,4,4',5,6-Heptachlorobiphenyl
(BZ-181)

9138 - 2,2'3,4,4',5-Hexachlorobiphenyl
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(BZ-137)

8928 - 2,2,3,4,4,6+2,2'3.4.4'.6-
Hexachlorobiphenyl (BZ-139+140)

9139 - 2,2',3,4,4',6,6'-Heptachlorobiphenyl

{BZ-184)
9150 - 2,2'3,4,5',6-Hexachlorobiphenyl
(BZ-144)
9030 - 2,2'3,4,55"-Hexachlorobiphenyl
(BZ-141)
9145 - 2,2'3,4,5,6,6-Heptachlorobiphenyl
(BZ-186)
9148 -  2,2'3,4,5,6-Hexachlorobiphenyl
(BZ-142)
9161 - 2,2'3.4,6Pentachlorobiphenyl
(BZ-89)
8947 - 2,2'.3,4,6+2,2' 3 4'6-

Pentachlorobiphenyl (BZ-88+91)

9156 - 2,2'3,4,6,6'-Hexachlorobiphenyl
(BZ-145)
8957 - 2,2'.3,5'+2,2' 4.4'+2 3,5,6-

Tetrachlorobiphenyl (BZ-44+47+65)

9166 -  2,2'.3,5,6-Pentachlorobiphenyl
(BZ-95)
8956 - 2,2',3,542,3,5',6-

Tetrachlorobiphenyl (BZ-43+73)

9164 -  2,2'3,5,5-Pentachlorobiphenyl
(BZ-92)
9167 -  2,2'3,5,6'-Pentachlorobiphenyl
(BZ-94)
8949 - 2,2'.3,5,6+2,2' 4.4'6-

Pentachlorobiphenyl (BZ-93+100)

9165 - 2,2',3,5,6,6'-Hexachlorobiphenyl
(BZ-152)

9171 - 2,2',3,6"Tetrachlorobiphenyl (BZ-
46)

8958 - 2,2'.3,6+2,2'4.6'-
Tetrachlorobiphenyls (BZ 45 + 51)

9170 -  2,2'3,6,6"-Pentachlorobiphenyl
(BZ-96)

9173 - 2,2',3-Trichlorobiphenyl (BZ-16)
8931 - 2,2'4.4'55+2 3" 4.4',5',6-
Hexachlorobiphenyl (BZ-153+168)

9174 - 2,2'4,4'5,6'-Hexachlorobiphenyl
(BZ-154)
9176 -
(BZ-155)
8959 - 2,2'4,5'+2,3' 4,6-
Tetrachlorobiphenyl (BZ-49+69)

2,2',4,4',6,6"-Hexachlorobipheny!

%179 - 2,2'4,5'6-Pentachlorobiphenyl
(BZ-103)

9181 - 2,2'4,5-Tetrachlorobiphenyl (BZ-
48)

8961 - 2,2'4,6+2.2' 5.6

Tetrachlorobiphenyl (BZ-50+53)
9182 -  2,2'4.6,6'-Pentachlorobiphenyl
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(BZ-104)

9185 - 2,2",4-Trichlorobiphenyl (BZ-17)
8966 - 2,2°,5+2,4,6-Trichlorobiphenyl (BZ-
18+30)

8955 - 2,2',5,5'-Tetrachlorobiphenyl (BZ-
52)

9187 - 2,2',6,6"-Tetrachlorobiphenyl (BZ-
54)

9188 - 2,2°,6-Trichlorobiphenyl (BZ-19)
9189 - 2,2*-Dichlorobiphenyl (BZ-4)

9000 -  2,3',4,4',5-Pentachlorobiphenyl
(BZ-123)

9055 - 2,3'4.4'5,5-Hexachlorobiphenyl
(BZ-167)

8995 - 2,3'.4,4',5-Pentachlorobiphenyl
{BZ-118)

8960 - 2,3'4,4"-Tetrachlorobiphenyl (BZ-
66)

9226 -  2,3'4,5',6-Pentachlorobiphenyl
(BZ-121)

9231 - 2,3'4,5'Tetrachlorcbiphenyl (BZ-
68)

9223 - 2,3'4,55"-Pentachlorobiphenyl
(BZ-120)

9232 - 2,3'4,5-Tetrachlorobiphenyl (BZ-
67)

9240 - 2,3' 4-Trichlorobiphenyl (BZ-25)
9246 - 2,3',5"-Trichlorobiphenyl (BZ-34)
8969 - 2,3°,5+2,4,5-Trichlorobiphenyl (BZ-
26+29)

9242 - 2,3',5,5"-Tetrachiorobiphenyl (BZ-
72)

9248 - 2,3',6-Trichlorobiphenyl (BZ-27)
9249 - 2,3'-Dichiorobiphenyl (BZ-6)

8967 -  2,3,3'+2,4,4-Trichlorobiphenyl
(BZ-20+28)

9201 - 23,345 6-Hexachlorobiphenyl
(BZ-164)

9202 - 2,3,3',4'.5-Pentachlorobipheny]
{BZ-122)

9197 - 23,3'4\5,5-Hexachlorobiphenyl
(BZ-162)

9205 -  2,3,3'.4',5-Pentachlorobiphenyl
(BZ-107)

8938 - 2,3,3',4',6+2,3,4.4",6-

Pentachlorobiphenyl (BZ-110+115)

9207 - 2,3,3',4-Tetrachlorobiphenyl (BZ-
56)

9192 - 2,3,3,4,4'5 6-Heptachlorobiphenyl
(BZ-191)

8932 - 2,3,3'4,4',5+2,3,3',4,4',5-
Hexachlorobiphenyl (BZ-156+157)

9180 - 2,3,3',4,4.,5,5',6-Octachlorobiphenyl
(BZ-205)

9085 - 2,3,3'4,4,5,5-Heptachlorobiphenyl
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(BZ-189)

9191 - 2,3,3'4,4'5,6-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-190)

9193 - 2,3,34,4,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-158)

8985 -  2,3,3',4,4'-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
{BZ-105)

9200 - 2,3,3'4,5.6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-161)

9194 - 2,3,3'4,5,5',6-Heptachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-192)

9196 - 2,3,3'4,5,5'-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-159)

9204 - 2,3,3',4,5-Pentachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
106)

9208 - 2,3,3',4-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
55)

9213 - 2,3,3",5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
58)

9209 - 2,3,3.5,5,6-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-165)

9210 - 2,3,3'5,5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-111)

9211 - 2,3,3',5,6-Pentachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
112)

9214 - 2,3,3',5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
LY))

8962 - 2,3,3',6+2,3,4,6+2.4,4'6- EPA 1668A 10129405 NELAP FL
Tetrachlorobiphenyl (BZ-59+62+75)

9233 - 2,3,4',5-Tetrachlorobipheny! (BZ- EPA 1668A 10129405 NELAP FL
63)

9236 - 2,3,4,6-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
64)

9241 - 2,3,4'-Trichlorobiphenyl (BZ-22) EPA 16638A 10129405 NELAP FL
8968 -  2,3,4+2,3'4-Trichlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-21+33)

9005 - 2,3,4,4',5-Pentachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
114)

9221 - 2,3,4,4-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
60)

8963 - 2,34,5+2,3'4',5+24,4' 5+2,3'4'5- EPA 1668A 10129405 NELAP FL
Tetrachlorobiphenyls (BZ 61+70+74+76)

9245 - 2,3,5-Trichlorobiphenyl (BZ-23) EPA 1668A 10129405 NELAP FL
9247 - 2,3,6-Trichlorobiphenyl (BZ-24) EPA 1668A 10129405 NELAP FL
8920 - 2,3-Dichlorobipheny! (BZ-5) EPA 1668A 10129405 NELAP FL
8940 - 2,4°,5-Trichlorobiphenyl (BZ-31) EPA 1668A 10129405 NELAP FL
92535 - 2,4",6-Trichlorobiphenyl (BZ-32) EPA 1668A 10129405 NELAP FL
9256 - 2,4'-Dichlorcbiphenyl (BZ-8) EPA 1668A 10129405 NELAP FL
9257 - 2,4-Dichlorobiphenyl (BZ-7) EPA 1668A 10129405 NELAP FL
9258 - 2,5-Dichlorobiphenyl (BZ-9) EPA 1668A 10129405 NELAP FL
9259 - 2,6-Dichlorobiphenyl (BZ-10) EPA 1668A 10129405 NELAP FL
8915 - 2-Chlorobiphenyl (BZ-1) EPA 1668A 10129405 NELAP FL
9060 - 3,3'.4,4'.55-Hexachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-169)

9015 - 3,3'4,4'.5-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
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(BZ-126)

8965 - 3,3'4,4'-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
7

9261 - 3,3'4,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
79)

9260 -  3,3'4,5,5'-Pentachlorobiphenyl EPA 1668A 10129405 NELAP FL
(BZ-127)

9262 - 3,3'4,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
78)

9263 - 3,3°,4-Trichlorobiphenyl (BZ-35) EPA 1668A 10129405 NELAP FL
9264 - 3,3',5,5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
80)

9265 - 3,3",5-Trichlorobiphenyl (BZ-36) EPA 1668A 10129405 NELAP FL
8925 - 3,3*-Dichlorobiphenyl (BZ-11) EPA 1668A 10129405 NELAP FL
9268 - 3,4',5-Trichlorobiphenyl (BZ-39) EPA 1668A 10129405 NELAP FL
8914 - 3,4+34'-Dichlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
12+13)

8970 - 3,4,4',5-Tetrachlorobiphenyl (BZ- EPA 1668A 10129405 NELAP FL
81)

9266 - 3,4,4-Trichlorobiphenyl (BZ-37) EPA 1668A 10129405 NELAP FL
9267 - 3,4,5-Trichlorobiphenyl (BZ-38) EPA 1668A 10129405 NELAP FL
9271 - 3,5-Dichlorobiphenyl (BZ-14) EPA 1668A 10129405 NELAP FL
9272 - 3-Chlorobiphenyl (BZ-2) EPA 1668A 10129405 NELAP FL
9273 - 4,4'-Dichlorobiphenyl (BZ-15) EPA 1668A 10129405 NELAP FL
9274 - 4-Chlorobiphenyl (BZ-3) EPA 1668A 10129405 NELAP FL
8921 - Coelution - Hexachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-129 + BZ-138 + BZ-160 + BZ-163)

8924 - Coelution - Hexachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-134 + BZ-143)

8937 - Coelution - Pentachiorobiphenyls EPA 1668A 10129405 NELAP FL
{BZ-108 + BZ-124)

8939 - Coelution - Pentachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-83 + BZ-99)

8952 - Coelution - Tetrachlorobiphenyls EPA 1668A 10129405 NELAP FL
(BZ-40 + BZ-41 + BZ-71)

8901 - Sum - Pentachlorobiphenyls (BZ-86 EPA 1668A 10129405 NELAP FL
+ BZ-87 + BZ 97 + BZ-109 + BZ-119 +

BZ-125)

8580 - 2,4"-DDD EPA 1699 10133105 NELAP

8585 - 2,4"-DDE EPA 1699 10133105 NELAP LA
8590 - 2,4'-DDT EPA 1699 10133105 NELAP LA
7355 -44'-DDD EPA 1699 10133105 NELAP LA
7360 - 4,4'-DDE EPA 1699 10133105 NELAP LA
7365 -4,4'-DDT EPA 1699 10133105 NELAP LA
7025 - Aldrin EPA 1699 10133105 NELAP LA
7470 - Dieldrin EPA 1699 10133105 NELAP LA
7510 - Endosulfan I EPA 1699 10133105 NELAP LA
7515 - Endosulfan II EPA 1699 10133105 NELAP LA
7520 - Endosulfan sulfate EPA 1699 10133105 NELAP LA
7540 - Endrin EPA 1699 10133105 NELAP LA
7530 - Endrin aldehyde EPA 1699 10133105 NELAP LA
7535 - Endrin ketone EPA 1699 10133105 NELAP LA
7685 - Heptachlor EPA 1699 10133105 NELAP LA
7690 - Heptachlor epoxide EPA 1699 10133105 NELAP LA
7810 - Methoxychlor EPA 1699 10133105 NELAP LA
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7870 - Mirex EPA 1699 10133105 NELAP LA
3890 - Oxychlordane EPA 1699 10133105 NELAP LA
7110 - alpha-BHC (alpha- EPA 1699 10133105 NELAP LA
Hexachlorocyclohexane)

7240 - alpha-Chlordane EPA 1699 10133105 NELAP LA
7115 - beta-BHC (beta- EPA 1699 10133105 NELAP LA
Hexachlorocyclohexane)

7925 - cis-Nonachlor EPA 1699 10133105 NELAP LA
7120 - gamma-BHC (Lindane, gamma- EPA 1699 10133105 NELAP LA
Hexachlorocyclohexane)

7245 - gamama-Chlordane EPA 1699 10133105 NELAP LA
7910 - trans-Nonachlor EPA 1699 10133105 NELAP LA
9519 - 1,2,3,4,6,7,8,9-Octachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP FL
dioxin (OCDD)

9516 - 1,2,3,4,6,7,8,9- EPA 8290A, Rev.2007 10187403 NELAP FL
Octachlorodibenzofuran (OCDF)

9426 - 1,2,3,4,6,7,8-Heptachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP FL
dioxin (1,2,3,4,6,7,8-hpcdd)

9420 - 1,2,3,4,6,7,8- EPA 82904, Rev.2007 10187403 NELAP FL
Heptachlorodibenzofuran (1,2,3,4,6,7,8-

hpcdf)

9423 - 1,2,3,4,7,8,9- EPA 8290A, Rev.2007 10187403 NELAP FL
Heptachlorodibenzofuran (1,2,3,4,7,8,9-

hpcdf)

9453 - 1,2,3,4,7,8-Hexachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP FL
dioxin (1,2,3,4,7,8-Hxcdd)

9471 - 1,2,3,4,7,8-Hexachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP FL
{1,2,3,4,7,8-Hxcdf)

9456 - 1,2,3,6,7,8-Hexachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP FL
dioxin(1,2,3,6,7,8-Hxcdd)

9474 - 1,23,6,7,8-Hexachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP FL
(1,2,3,6,7,8-Hxcdf)

9459 - 1,2,3,7,8,9-Hexachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP FL
dioxin (1,2,3,7,8,9-Hxcdd)

9477 - 1,2,3,7,8,9-Hexachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP FL
(1,2,3,7,8,9-Hxcdf)

9540 - 1,2,3,7,8-Pentachlorodibenzo-p- EPA 8290A, Rev.2007 10187403 NELAP FL
dioxin (1,2,3,7,8-Pecdd)

9543 - 1,2,3,7,8-Pentachlorodibenzofuran EPA 8250A, Rev.2007 10187403 NELAP FL
(1,2,3,7,8-Pecdf)

9480 - 2,3,4,6,7,8-Hexachlorodibenzofuran  EPA 8290A, Rev.2007 10187403 NELAP FL
9549 - 2,3,4,7.8-Pentachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP FL
9618 - 2,3,7,8-Tetrachlorodibenzo- p-dioxin EPA 8290A, Rev.2007 10187403 NELAP FL
(2,3,7,8-TCDD)

9612 - 2,3,7,8-Tetrachlorodibenzofuran EPA 8290A, Rev.2007 10187403 NELAP FL
9438 - Total Hpcdd EPA 8290A, Rev.2007 10187403 NELAP FL
9444 - Total Hpedf EPA 8290A, Rev.2007 10187403 NELAP FL
9468 - Total Hxcdd EPA 8290A, Rev.2007 10187403 NELAP FL
9483 - Total Hxcdf EPA 8290A, Rev.2007 10187403 NELAP FL
9555 - Total Pecdd EPA 8290A, Rev.2007 10187403 NELAP FL
9552 - Total Pecdf EPA 8290A, Rev.2007 10187403 NELAP FL
9609 - Total TCDD EPA 8290A, Rev.2007 10187403 NELAP FL
9615 - Total TCDF EPA 8290A, Rev.2007 10187403 NELAP FL
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1.0 STANDARD OPERATING PROCEDURE FOR VOLATLE ORGANIC COMPOUNDS BY
GAS CHROMATOGRAPHY/MASS SPECTROMETER
2.0 METHOD OBJECTIVES, PURPOSE, AND CODE

2.1 This procedure is used to determine purgeable organic compounds. The compounds
are purged out of a solvent and absorbed onto a trap, separated via the gas
chromatograph, and detected using a mass spectrometer. The Mass Selective
Detector analyzes minute amounts of material by fragmenting the sample into
charged ions, separating them on the basis of molecular weight-to-charge ratio, and
then counting the ions as they enter the detector. The counted ions identified by mass
can be plotted on a graph with the mass on the x-axis and the counted ions or
abundances on the y-axis.

2.2 The procedure can be used to quantify most volatile organic compounds that:

2.2.1 Have a boiling point below 200°C.
222 Are insoluble or slightly soluble in water.

2.3 Method Codes for this procedure are EPA SW-846 Methods 8000D, 8260B, 8260C,
8260D, 5030A, 5030B, 5035A, 3585 and Standard Methods 6200.

NOTE: For South Carolina samples, only 8260B is applicable.
3.0 APPLICABLE MATRIX AND MATRICES

3.1 Applicable matrices for this method include groundwater, aqueous sludges, caustic
liquids, waste solvents, oily wastes, mousses, tars, fibrous wastes, polymeric
emulsions, filtercakes, spent carbons, spent catalysts, soils, tissues, wastewaters, and
sediments.

40 METHOD SCOPE, DETECTION LIMITS, AND PRECISION/ACCURACY

MEASUREMENTS

4.1 Calibration Range: Can be as low as 0.5 ppb up to 100 ppb for most analytes. The
range for those analytes with poorer purging efficiencies can be as low as 5.0 ppb up
to 5000 ppb.

4.2 Tested Concentration Range: The tested concentration will be the same as the linear
calibration range, with no upper limit if dilutions are performed.

4.3 Method Detection Limits (MDL) and Practical Quantitation Limit (PQL):

43.1 Method detection limit studies are performed annually.
See GL-LB-E-001 for requirements.

432 The practical quantitation limit is defined as the lowest concentration level
used to standardize the instrument.

4.4 Method precision is measured using a Statistical Process Control (SPC). The SPC limits
are generated annually for surrogate, laboratory control samples, and matrix spike
analyses.

4.5 Method accuracy is measured using spiked samples of known concentration.

5.0 METHOD VARIATIONS

There are no significant variations to the method procedures described in this SOP. It should
be noted that method 8260C requires method-specific criteria in addition to the criteria listed
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in the body of this SOP. Specific criteria are outlined in Appendix 4 and Appendix 5.
Method 6200 requires method-specific criteria in addition to the criteria listed in the body of
this SOP. Specific criteria are outlined in Appendix 8. For 8260D method specified criteria
is outlined in Appendix 9-11.

6.0 DEFINITIONS

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

Calibration Standard (CAL): A solution prepared from the primary dilution, standard
solution, or stock standard solutions, and the internal standards and surrogate
analytes. The CAL solutions are used to calibrate the instrument response with
respect to analyte concentration.

Continuing Calibration Verification (CCV) Standard: An aliquot of reagent water or
other blank matrix to which known quantities of the method analytes are added in the
laboratory. The CCV is analyzed exactly like a sample, at the beginning of the
analytical sequence. Its purpose is to determine whether the instrument calibration is
in control prior to sample analysis. It may be prepared from the same source as the
calibration standards, and is usually of varied concentration. For SC samples the
CCV must come from the same source standard that is used to prepare the initial
calibration curve.

Holding Times (Maximum Allowable Holding Time): The maximum times that
samples may be held prior to analysis and still be considered valid or not
compromised. (SW-846, Table 2-40A)

Initial Calibration Verification (ICV): A solution of method analytes of known
concentrations that is used to fortify an aliquot of blank or sample matrix. The ICV is
obtained from a source external to the laboratory and different from the source of
calibration standards. It is used to validate an initial calibration curve with externally
prepared test materials.

Initial Standard (ISTD): A known amount of standard added to a portion of the
sample extract as a reference for evaluating and controlling the precision and bias of
the applied analytical method.

Laboratory Control Sample (however named, such as laboratory fortified blank
spiked blank, it must be a separate source standard from the initial calibration): A
sample matrix, free from the analytes of interest, spiked with verified known amounts
of analytes of a matrix containing known and verified amounts of analytes. It is
generally used to establish intra-laboratory or analyst-specific precision and bias or to
assess the performance of all or a portion of the measurement system.

Limit of Detection (LOD): The lowest concentration level that can be determined by
a single analysis and with a defined level of confidence to be statistically different
from a blank.

Limit of Quantitation (LOQ): The lowest level in the calibration curve. With the prep
factor applied, the LOQ is referred to as the effective LOQ. The LOQ is equivalent to
the PQL and LLOQ.
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6.9 Lower Limit of Quantitation (LLLOQ): The lowest concentration at which a target

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

analyte can be reliably measured and reported. The LLOQ is the lowest point in the
calibration curve and represents a concentration at which both quantitative and
qualitative requirements can be consistently demonstrated. The LLOQ is verified
quarterly, as the LOQ verification. The verification is performed by extracting and
analyzing an LCS spiked at the lowest level of initial calibration curve (see Appendix
3 for concentrations). The LLOQ verification is carried through the same preparation
and analytical procedures as environmental samples and QC. The LLOQ is analyzed
on every instrument where data are reported and this is the laboratory’s normal
protocol. Recovery of target analytes in the LLLOQ are compared to in-house-
statistically-derived limits. Concentrations in samples reported below the LLOQ and
above the MDL are qualified as estimated.

Linear Calibration Range (LCR): The concentration range over which the instrument
response is linear.

Method Detection Limit (MDL): The minimum concentration of a substance (an
analyte) that can be measured and reported with 99% confidence that the analyte
concentration is greater than zero and is determined for analysis for a sample in a
given matrix containing the analyte. (40 CFR Part 136 Appendix B)

Practical Quantitation Limit (PQL): The lowest level in the calibration curve. With
the prep factor applied, the PQL is referred to as the effective PQL. The PQL is
equivalent to the LOQ and the LLOQ.

Quantitation Limit (DoD clarification): The value at which an instrument can
accurately measure an analyte at a specific concentration (i.e., a specific numeric
concentration can be quantified). These points are established by the upper and lower
limits of the calibration range.

Relative Percent Difference (RPD): The difference between two duplicate samples,
such as a MS/MSD, LCS/LCSD, or sample/sample dup. It is determined by taking
the difference between the two results and dividing by the average.

Statistical Process Control (SPC) Limits: Statistically derived limits, which establish
acceptable ranges for recoveries of analytes of interest, including LCS, MS, MSD,
PS, PSD and surrogate standards.

Target Analytes: Identified on a list of project specific analytes of which laboratory
analysis is required.

Refer to GL-QS-B-001 the Quality Assurance Plan for additional lab-wide used
definitions.

7.0 INTERFERENCES TO THE METHOD

7.1

Potential contaminants for this procedure include common laboratory solvents,
typically ketones, methylene chloride, toluene, freons, and carbon disulfide. These
compounds are used frequently in other areas of the laboratory and care must be taken
to seclude the volatile organics lab and personnel from the other areas.
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7.2 To minimize the contamination, use organic-free deionized water or equivalent for all
analyses.
7.3 Cross contamination by carry-over can occur during sequential analyses. If cross-
contamination is suspected, the affected sample or samples are reanalyzed.
7.4 The trap and other parts of the system, such as the column, are subject to
contamination; therefore frequent bake out and purging of the system are required.
7.5 Sample vials are purchased as EPA Level 2 (pre-cleaned) or Level 3 (certified) and are

certified free of organic contaminants. Glassware should be baked in an oven until
needed. DO NOT USE HOT GLASSWARE. Wait until the glassware has cooled to
room temperature before use.

8.0 SAFETY PRECAUTIONS AND HAZARD WARNINGS

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

Treat all chemicals and samples as potential health hazards. Exposure to these
chemicals must be reduced to the lowest level possible. GEL maintains a current
awareness file of Occupational Safety and Health Administration (OSHA) regulations
regarding the safe handling of the chemicals as well as a reference file of Material
Safety Data Sheets (MSDS). These documents are maintained in the laboratory.
Individual sample MSDS forms provided by the clients are kept in Login.

Personal protective equipment

8.2.1 Approved gloves are required when handling standards and samples in this
procedure.

8.2.2 Work under a hood when using concentrated acids, bases, and stock
solutions or if samples are suspected of having high VOC contents.

8.2.3 Safety glasses and lab coats are required when handling samples and
reagents.

Prior to handling radioactive samples, analysts must have had radiation safety training
and must understand their full responsibilities in radioactive sample handling.

All samples, chemicals, extracts, and extraction residues must be transferred,
delivered, and disposed of safely according to all related SOPs.

Never leave gas cylinders unchained or untied, including when they are on the
moving carts.

In the event of an accident or medical emergency, seek help immediately. When time
and safety permit, file an accident report form regardless of how insignificant the
injury may seem.

Fire escape routes are posted in the lab, and all personnel should be familiar with
them. In addition, fire safety equipment such as fire extinguishers is located in the
lab. Training is available on the proper operation of this equipment.

The analyst must use great care when operating and assembling instrumentation and
when handling samples and reagents. Check to see that the equipment is properly
assembled and connected to gas and power, etc.
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8.9 In an effort to maintain instrument integrity, take care to avoid running samples that
contain over-range hits of analytes, especially hydrocarbons. Observe samples for
foaming. Use caution when analyzing oils, multiphasic samples or samples suspected
of containing high concentrations of VOC analytes.

8.10  Refer to SOP GL-LB-N-001 the Safety, Health and Chemical Hygiene Plan for
additional general safety and health information pertaining to the laboratory.

9.0 APPARATUS AND MATERIALS; REAGENTS; EQUIPMENT AND INSTRUMENTS
9.1 Apparatus and Equipment
9.1.1 5 mL or 10 mL glass syringes
9.1.2 Gas Tight syringes: 10, 25, 50, 100, 250, 500, 1000 uL
9.1.3 Purge vessels, 40 mL glass vials, EPA certified level 2 or higher.
9.14 Drying oven

9.1.5 Refrigerator and freezer
9.1.6 Columns
9.1.7 Reactor vials with mininert valves

9.1.8 Centrifuge
9.1.9 Disposable pipets
9.1.10 Balance

9.1.11 2 mL vials with screw cap lids for storage of sample extracts (soil)
9.1.12 Scintillation vials with screw cap lids for storage of sample aliquots
(liquids)
9.2 Instrumentation
9.2.1 Purge and trap system for water, soil, and waste samples. This system
consists of an autosampler with a heater assembly and a concentrator.
922 The concentrator contains a trap which holds various types of adsorbent

materials. Traps are obtained from OI Analytical and are type “10”.
Equivalent traps may be used from alternate vendors.
9.2.3 The heater assembly is used to maintain samples at 40°C.

9.2.3.1 Recommended Parameters (example only)

9.2.3.2 Standby: 30° C

9.2.33 Preheat: 1.0 minute

9.2.3.4 Purge: 11.0 minutes

9.2.3.5 Prepurge: 0.00

9.2.3.6 Sample: 40° C

9.2.3.7 Dry Purge: 0.00

9.2.3.8 Desorb preheat: 150° C (or the recommended temperature per

manufacturer for the type of trap installed).
9.2.39 Desorb: 0.6 minutes at 180° C
9.2.3.10  Bake: 10.00 minutes at 220° C
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9.2.3.11  Purge flow: 25 mL/min to 40 mL/min depending upon each

instrument

9.2.3.12  Valve: 120° C, Line: 120° C, Mount: 120° C

9.3 GC/MS System

9.3.1

9.3.2

9.4 Columns
94.1

94.2
943

This device consists of a Gas Chromatograph and Mass Selective Detector,
capable of scanning from 35 to 300 amu every two seconds or less. A
computerized data system is used to control or assist in instrument tuning,
data acquisition, data reduction, report production, and automation.

The laboratory utilizes Agilent 5890, 6890 and 7890 and 7890B Gas
Chromatographs and 5972, 5973, 5975 and 5977A Mass Selective
Detectors. Agilent Chemstation/Enviroquant Software is used for data
processing and evaluations.

J & W DB-624 or Restek RTX-624 or equivalent fused silica capillary.
column 0.25 mm ID x 60 m, 1.4 um film thickness.

Temperature Limits: (-20° C to 260° C).

Temperature Program: used to achieve optimal analyte separation.

10.0 REAGENTS AND STANDARDS

10.1  The water used for volatile organic analysis must be high quality organic free water
or equivalent.

10.2  Methanol: Spectrum high purity solvent for purge and trap analysis or equivalent.
Each lot of methanol is screened for contaminants prior to use. See GL-OA-E-065
Reagent/Solvent/Standard Screening for Organic prep.

10.3  Source Standard Solutions: Most source standard solutions are purchased from
approved vendors. Source standards are used to make stock, intermediate, and
working standards. The primary source standards used for calibrating the instrument
are listed below. The names in parentheses are an alternate description for the

compound.
Calibration Short List:
Acrylonitrile cis-1,4-Dichloro-2-butene
Acrolein Isopropy! alcohol
Allyl chloride (3-Chloropropene) tert-Butyl alcohol
Cyclohexanone Isopropyl ether (Diisopropyl ether)
Ethyl methacrylate Ethyl-tert-butyl ether (ETBE)
Isobutyl alcohol (2-Methyl-1-propanol) Methyl-tert-amyl ether (TAME)
Methacrylonitrile Ethyl acetate
Methyl methacrylate Benzyl chloride
Trichlorotrifluoroethane (Freon 113) 1-Chlorohexane
Pentachloroethane 2-Nitropropane
Tetrahydrofuran (THF) bis(2-Chloro-1-methylethyl)ether
Propionitrile (Ethyl cyanide) 1,4-Dioxane
trans-1,4-Dichloro-2-butene 2-Chloro-1,3-Butadiene (chloroprene)
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Calibration Long List:

Acetone Methyl acetate
Acetonitrile 1,2-Dichloropropane
Benzene 2,2-Dichloropropane
Bromobenzene 1,3-Dichloropropane

Bromochloromethane

cis-1,2-Dichloroethene

Bromodichloromethane

cis-1,3-Dichloropropene

Bromoform

trans-1,2-Dichloroethene

Bromomethane (Methyl Bromide)

trans-1,3-Dichloropropene

2-Butanone (Methyl Ethyl Ketone, MEK)

Ethylbenzene

Toluene-d8(surr)

Ethyl ether (Diethyl ether)

n-Butylbenzene

Hexachlorobutadiene

sec-Butylbenzene

2-Hexanone

tert-Butylbenzene

lodomethane

Carbon disulfide

Isopropylbenzene (Cumene)

Carbon tetrachloride

p-Isopropyltoluene (p-Cymene)

Chlorobenzene

4-Methyl-2-pentanone (MIBK)

Chloroethane

Naphthalene

Chloroform n-Propylbenzene
Chloromethane (Methyl Chloride) n-Butyl alcohol
Cyclohexane Styrene
Cyclohexene Tetrachloroethylene (Perchloroethylene) (PCE)

2-Chloroethylvinyl ether

Trichlorofluoromethane (Freon 1)

2-Chlorotoluene

1,1,1,2-Tetrachloroethane

4-Chlorotoluene

1,1,2,2-Tetrachloroethane

Dibromochloromethane

tert-Butyl methyl ether (MTBE)

Methylene chloride(Dichloromethane)

Toluene

1,2-Dichloroethane-d4 (surr)

Trichloroethene (TCE)

1,2-Dibromoethane (EDB) (Ethylene
dibromide)

1,2,3-Trichlorobenzene

Dibromomethane

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,1,2-Trichloroethane

1,3-Dichlorobenzene

Methylcyclohexane

1,4-Dichlorobenzene

1,2,4-Trimethylbenzene

1,1-Dichloroethane

1,3,5-Trimethylbenzene (Mesitylene)

1,1,1-Trichloroethane 0-Xylene
1,1-Dichloroethene 1,2-Dibromo-3-Chloropropane (DBCP)
1,1-Dichloropropene m,p-Xylene

1,2-Dichloroethane

Vinyl acetate
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Dichlorodifluoromethane (Freon 12) Vinyl chloride
4-Bromofluorobenzene (surr) 1,2,3-Trichloropropane (TCP)
10.4  Surrogates: Toluene-d8, 4-Bromofluorobenzene and 1,2-Dichloroethane-d4. Other

10.5

10.6

10.7

10.8

10.9
10.10

10.11

compounds may be used as surrogates, depending upon the analysis requirements.
Final concentrations of the surrogates should be 50 ug/L. Surrogate analytes are
calibrated in the Calibration Long List.

Internal standards: Fluorobenzene, Chlorobenzene-d5, and 1,4-Dichlorobenzene-d4.
Other compounds may be used as internal standards as long as they have retention
times similar to the compounds being detected by the GC/MS. Final concentration of
internal standards should be 50 ug/L.

BFB Tune (4-Bromofluorobenzene): Prior to sample analysis, a 5 to 50 ng BFB
solution must be analyzed. The BFB solution is 50 pg/L. One microliter of this
solution is placed into 5 mL of deionized water. The tune is evaluated against the
criteria in Appendix 2.

Calibration Standards: A minimum of five calibration standards must be used to
establish instrument linearity. Each standard is prepared in a 10 mL or 5 mL syringe.
The lowest concentration level used to standardize the instrument is considered the
practical quantitation limit for the compound of interest. (Refer to Appendix 3 for
calibration levels)

Matrix Spiking/LCS Standards: The spiking solution is a separate source standard
from the calibration standards. A set of representative compounds is used to spike
sample matrices. Each compound spiked into the sample is reviewed to evaluate the
effect of matrix on the spiked compounds. Refer to client specific requirements for
spiking list to be reported.

Volatile organic standards are stored at -10° to -20° C.

Non-gas standards have an expiration of one month from opening. Standards for the
permanent gases must be replaced after one week of opening. Intermediate standards
containing gases have a one week expiration date from the day that they are made, or
the vendor expiration date if sooner. Volatile working standards are made on a daily
basis and are never reused the following day.

AlphaLIMS software is used to inventory and document standard traceability. For
guidance on standard documentation, refer to GL-LB-E-007 for Laboratory Standards
Documentation.

11.0 PRESERVATION AND SAMPLE HANDLING REQUIREMENTS

11.1

Aqueous Samples

11.1.1 Aqueous samples must be stored at 0° < 6° C from the time of collection
until analysis. The samples should be collected and stored with no
headspace, however, pea-size bubbles are acceptable. Large volumes of
sediment and any headspace should be noted in the case narrative.
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NOTE: Large volumes of headspace indicate that the sample was improperly
collected. Notify the Project Manager, who is responsible for contacting the client
and requesting that the sample be recollected. If recollection is not possible, flag the
report to indicate that the samples were improperly collected. In either case,
nonconformance to proper sample collection should be noted in the case narrative.

11.1.2

11.1.3

Water samples should not contain any headspace and should have pH
checks with pH paper strips immediately prior to analysis. Aqueous
samples are preserved with hydrochloric acid to a pH less than 2 and have
a 14-day holding time. Unpreserved waters have a holding time of 7 days
from collection. If samples are analyzed after the 7 days with a pH above 2
the nonconformance is documented in the case narrative, the client is
notified and the results are flagged accordingly. Samples that request
Acrolein and Acrylonitirile must be preserved to a pH of 4-5 and analyzed
with 7 days unless the applicable sampling and analysis plan or QAPP
specifies otherwise.

Upon obtaining the aliquot for analysis, waters shall be checked for
residual chlorine. The residual chlorine check is similar to the pH
measurement, using a chlorine test strip. The presence of residual chlorine
is documented in the runlog as “Yes” or “No”. If residual chlorine is
present in samples, the analyst should document the information on the
runlog, in the case narrative, and notify the project manager.

11.2  Soil Samples

11.2.1

Soil samples collected for SW-846 8260 should be unpreserved or
preserved in the field with specific collection kits or collected in EnCore
samplers. EnCore samplers must be sent to the lab and preserved within 48
hours of collection. Preservation can be client specific however, refer to
GL-OA-E-039 (SW-846 5035/SW-846 5035A, collection and preservation)
for laboratory standard procedures. Method 5035 list two preservatives-
sodium bisulfate and methanol. The laboratory does not analyze samples
preserved in sodium bisulfate.
11.2.1.1 Low Level Soil Sample Prep
11.2.1.1.1 Using a sampling device (such as an EnCore), three
sets of approximately 5 g of soil are collected per
sampling site. Two are prepared for Low Level and
one for High Level analysis.
11.2.1.1.2 Transfer the soil from each EnCore device to a tared
40 mL vial. Reweigh the vial (now containing the
soil) and record the weight in the Soil Prep
Logbook as well as on the sample label. Add 5 mL
of organic free water and a magnetic stir bar before
sealing the vial. Store unpreserved (water only)
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samples in the freezer until analysis. Sample
weights are recorded in the soil prep logbook, in
AlphaLIMS in the sample prep batch and on the
instrument runlog.
11.2.1.2 High Level Soils Collected in EnCore Samplers

11.2.1.2.1 Transfer the soil (approximately 5 g) from the
sampling device to a tared 40 mL vial. Record the
soil weight in the soil prep logbook. Add 10 mL of
purge and trap grade methanol. The volume of
methanol added during the extraction process can
vary from 5 mL to greater than 10 mL depending on
client requirements or matrix. Replace the cap and
gently shake for 2 minutes. Allow the soil to settle.
Centrifuge if necessary. Transfer an aliquot of the
methanol extract to a 2.0 mL vial with minimum
headspace, label appropriately, and store in the
refrigerator until analysis. Discard the remaining
soil/extract in appropriate manner for solvent/solid
waste per GL-LB-G-001 for Laboratory Waste
Management Plan. Sample weights are recorded in
the soil prep logbook, in AlphalLIMS in the sample
prep batch and on the instrument runlog.

11.2.1.2.2 A methanol solvent blank (HB) is prepared by
placing a portion of the methanol used for sample
extractions into a 2.0 mL vial with minimal
headspace. The labeled vial is stored with the soil
extracts at 0° C < 6° C until the time of analysis. It
is analyzed under the same conditions as the
associated samples. Methanol used in the
laboratory is screened by lot prior to use.

11.3  Solids or liquid waste and oils should not be acid preserved. These types of samples
should be stored at 0° < 6° C from the time of collection until analysis.

11.4  Analysts receive the samples directly from the storage cooler. Samples must be
tracked into the analyst’s custody, then tracked back to the cooler or archive upon
completion of the analysis.

11.5  If samples are analyzed out of holding or the correct preservation was not performed,
the analyst must immediately notify the Project Manager. Additional information for
the nonconformance should be indicated in the batch and/or fractional case narrative.

12.0 EQUIPMENT AND INSTRUMENT MAINTENANCE
12.1  Low Level Soil Sample Preservation (SW-846 5035/SW-846 5035A)
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12.1.1

12.1.2

12.1.3

12.14

12.1.5

Preserved samples received from the field are wiped to remove any
extraneous material from the exterior of the vial. The vial is weighed to the
nearest 0.1 g and the weight is recorded in the soil prep logbook. The
weights are entered into the AlphalLIMS system in the sample prep batch.
The analyst should observe the vial for any indication for leaks or cracks.
If any significant observations are detected, the project manager is notified
and the appropriate action is taken.

Allow the sample to warm to room temperature. Shake the vial gently to
ensure that the contents move freely and that stirring will be effective.
Place the vial in the autosampler and ensure the autosampler will add the
appropriate volumes of organic-free water, surrogates, and internal
standards to all vials. All samples, blanks, and calibration standards are
analyzed with the same final volume.

When low level soil analysis produces target analyte results with
concentrations higher than the calibration range of the instrument, the
sample is reanalyzed using the prepared aliquot from the High Level Soil
Sample Prep (11.2.2). Such reanalysis need only address those analytes for
which the concentration exceeded the calibration range of the Low Level
Method. The maximum volume of methanol analyzed is 100 pL.

Analysts should never open a 5035 preserved low level soil vial from the
field or EnCore sampler. All spiking must be performed through the vial
septum with a syringe or autosampler needle.

Results are to be reported on a dry weight basis unless otherwise specified
by the client.

NOTE: Low level soil samples originating in South Carolina must be collected and analyzed
using EPA Methods 5035.
12.2  High Level Soil Sample Preparation (SW-846 5035/SW-846 5035A)

12.2.1

High Level soils collected in EnCore samplers

12.2.1.1  To analyze the methanol extract, transfer 100 uL of the extract to
a 5 mL syringe containing 4.9 mL of organic-free water.
Transfer the fortified water to an autosampler vial (40 mL vial
with septum cap). Place the vial in the autosampler. If
concentrations of analytes exceed the calibration range, the
sample is reanalyzed using a smaller volume of sample aliquot.

12.2.1.2  For high level soils preserved in the field, this aliquot may or
may not be analyzed depending on the concentration of the
analytes present in the sample. Prior to analysis, allow the
soil/methanol extract to reach room temperature. Withdraw 100
uL or the desired volume from the vial. Transfer the methanol
extract to a syringe containing 4.9 mL of organic-free water.
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Transfer the fortified water to an autosampler vial (40 mL
volatiles vial). Place vial in autosampler.

12.2.1.3  All sample analyses for high level soils using the methanol
extract procedure require the preparation and analysis of a
methanol blank (HB) if the samples are prepared at the
laboratory. Field prepared samples may or may not include a
methanol aliquot for analysis. Place 100 uL of the methanol in a
syringe containing 4.9 mL of organic-free water. Transfer the
water to an autosampler vial (40 mL volatiles vial). Place the
vial in the autosampler. The acceptance criteria applied to the
HB should be the same as method blank criteria outlined in
17.2.3.

12.3  Low Level Soil analysis: Allow samples to reach room temperature. Weigh
approximately 5 g (£ 0.1 g) of sample into a 40 mL autosampler vial. Document the
weight used in the soil preparation logbook and on the instrument runlog. The
weights are also entered into AlphalLIMS system in the sample prep batch. Add 5 mL
of organic-free water to the vial and a stir bar. Gently shake the sample vial to ensure
the magnetic stir bar moves freely. Place the sample vial in the appropriate position
and complete the autosampler sequence as desired to purge each sample.

NOTE: The sample may be diluted by weighing less sample. Do not analyze less than 1.0g

of the solid sample. If a higher dilution is required, use the high level soil sample preparation

method.

12.4  High Level Soil Preparation (SW-846 5035/SW-846 5030C)

12.4.1 Solid samples that contain concentrations of analytes greater than the
highest concentration level in the calibration or samples with high
viscosity, are extracted with methanol, and then diluted in water.
Approximately 5 g of sample is weighed out and extracted with 10 mL of
methanol. The methanol extract is gently shaken for two minutes then
allowed to settle until distinct layers form. Centrifuge if necessary. An
aliquot of the methanol layer is then transferred to a 2.0 mL vial. The
extract is then analyzed immediately or the vial is stored in the sample
refrigerator until analysis. The dilution factor is 1:50 if 100 uL of sample
is used. The minimum amount of soil that can be used is 1 gram.

124.2 Oily waste samples or samples of unknown solid matrix are extracted
following SW 846 Method 3585 with some modifications. SW 846 Method
3585 suggests n-Hexadecane or another appropriate solvent be used as the
extraction solvent when performing waste dilutions on oily matrices. The
laboratory uses purge and trap methanol as the extraction solvent for these
types of sample preparations. The samples are prepared by weighinga 1 g
aliquot into a VOA vial and adding an appropriate volume of purge and
trap methanol to meet the client’s detection limit requirements if possible.
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This volume is usually 5 to 10 mL but can be as high as 20 mL. The
methanol extract is gently shaken for two minutes then allowed to settle
until distinct layers form. Centrifuge if necessary. An aliquot of the
methanol layer is then transferred to a 2.0 mL vial. The methanol volume
may be increased if the matrix absorbs the initial volume of methanol used.
The total volume of methanol used is documented in the soil prep logbook
and AlphalLIMS. Care should be taken with any oily or unknown matrix to
avoid contamination to the analytical system from high concentrations of
targets or non-target analytes. Methanol is screened by lot prior to use.

12.5  Aqueous analysis (5030B)

12.5.1

12.5.2

12.5.3

Allow samples to reach room temperature. Invert each sample vial to
check for headspace. Gently pour approximately 6 mL of the aqueous
sample into a 10 mL syringe. Place the plunger in the syringe and invert,
allowing any bubbles to escape through the end fitting. Adjust the sample
volume 5.0 mL by depressing the plunger to the mark. The extraneous
sample volume may be added back to the original sample vial. Transfer
the 5.0 mL of sample to a clean 40 mL autosampler vial and place the vial
in the appropriate autosampler position. Complete the autosampler
sequence as desired.

After obtaining that aliquot for analysis, the pH of the sample is checked
using wide range pH paper. Samples should be preserved to a pH <2.
Document pH on instrument run log. Notify project manager of samples
with a pH >2 if not analyzed within 7 days from collection. Analysts
should always obtain their sample aliquots before taking pH. If sample
volumes are limited (one vial per sample) the analyst should transfer a
sample aliquot to a smaller container with no headspace (scintillation vial)
if additional testing may be required. For limited volume samples, the
analyst should obtain the pH of the sample by pipetting a small volume of
the sample across the pH strip into a waste container, otherwise the pH
strip may be dipped in the sample vial and the vial discarded.

NOTE: Make a note of any sample discrepancies, i.e. unpreserved sample,
any headspace, and excessive sediment in the batch case narrative and on
the instrument runlog.

After obtaining the aliquot for analysis, waters shall be checked for
residual chlorine. Residual chlorine check is similar to the pH
measurement, using a chlorine test strip. Additional sample aliquots
cannot be taken from the vial once the residual chlorine test has been
performed. For limited sample volumes the steps outlined in 12.5.2 may
be necessary to preserve sample aliquots for future testing. The presence
of residual chlorine is documented in the run log as “Yes” or “No”. If
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residual chlorine is present in samples, the analyst should document the
information in the case narrative, and notify the project manager.

12.5.4 TCLP extracts and Tumble blanks are diluted prior to analysis for a total 5
mL prep. Transfer the 5 mL of sample to a clean 40 mL autosampler vial
and place the vial in the appropriate autosampler position. Complete the
autosampler sequence as desired. The batch QC requirements are a tumble
blank, method blank, LCS, post spike and post spike duplicate.

13.0 QUALITY CONTROL SAMPLE FOR SOLID AND AQUEOUS SAMPLES

13.1

13.2

13.3

13.4

13.5

13.6

After preparing and prior to purging, fortify the appropriate samples for matrix spike
purposes using an amount of MS/LCS spike solution needed to achieve the desired
concentration.

Preserved soils (5035) should be fortified by inserting the syringe needle into the vial
septum and injecting the spike solution into the liquid. Tilt the vial during this
process to ensure that the spike solution enters the liquid phase of the sample.
Aqueous and/or 5035A solid samples can be fortified in the syringe prior to
transferring the aqueous sample or organic free water to the autosampler vial.
Prepare the Laboratory Control Sample (LCS) for solids and liquids by injecting the
appropriate amount of spike solution needed to achieve the desired concentration into
a gas tight syringe containing 5 mL organic free water. Transfer the syringe contents
to an empty 40 mL autosampler vial or one containing 5 g of sand.

Prepare aqueous method blanks by transferring 5 mL organic free water to an empty
40 mL autosampler vial. Prepare solid method blanks by transferring 5 mL of
organic free water to a 40 mL autosampler vial containing a stir bar and 5 g of sand.
Quality control samples for solids should contain 5 g of sand and a stirbar.

14.0 OVERALL QUALITY CONTROL REQUIREMENTS

14.1

14.2

14.3

14.4

14.5

Prior to any quality control or sample analysis, the analyst must perform an
instrument check by injecting 5 to 50 ng of Bromofluorobenzene (BFB). The BFB
tune check must be performed prior to each analytical sequence. A new BFB check
must be performed after 12 hours of analysis.

Prior to any sample analysis the instrument must be calibrated. Initial calibration
standards are analyzed if the calibration verification standards do not meet the
acceptance criteria or if instrument maintenance was performed (i.e., source cleaning,
new column, replacing source parts).

The initial calibration must be verified in each 12-hour sequence by purging a mid-
level calibration verification standard. For SC samples the calibration verification
standard must come from the same source standard that is used to prepare the initial
calibration curve.

A laboratory control sample must be analyzed during each 12-hour sequence by
purging a second source mid-level standard.

A method blank must be analyzed during each 12-hour sequence by purging organic
free water.
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14.6  Matrix spike and matrix spike duplicate samples are analyzed in each batch of up to

15.0

14.7

14.8

20 samples of the same matrix. Many clients require their sample to be used for
matrix spike purposes. Refer to client specifications in AlphalLIMS for this
information.

A laboratory control sample duplicate should be analyzed if matrix volumes are
limited.

Surrogate compounds and internal standards are added to each sample and all quality
control samples.

INSTRUMENT CALIBRATION, STANDARDIZATION AND PERFORMANCE

15.1

15.2

Prior to the analysis of calibration standards, inject or introduce 5 to 50 ng of the

bromofluorobenzene (BFB) standard into the GC/MS system. The mass spectra of

BFB can be obtained using an average of up to three scans and using a background

subtraction from no more than 20 scans before the peak starts. However, the analyst

may use other documented approaches by the instrument manufacturer.

Initial Calibration. An unpreserved calibration curve may be used for high level

methanol extracts, waters and low level soils. Standards at various concentrations are

analyzed and the instrument responses they generate are entered into the analytical
method. Traceability of calibration and calibration verification standards is
documented per GL-LB-E-007. Individual identification numbers are assigned to
each source standard. The calibration curve must be a contiguous subset of the
original set.

NOTE: Prior to tuning or running a multi-point calibration, precautions are taken to

ensure that the instrument is clean and functioning properly. Standards should be set

up from low concentration to high concentration in deionized water (Refer to

Appendix 1). Once the instrument methods have been established the mass range and

scan time should not be readjusted.

15.2.1 Establish the GC/MS operating conditions using the following guidelines:
15.2.1.1 Mass Range: 35-300
15.2.1.2  Scan time: 0.6-2 sec/scan

15.2.2 Calibration standards are purchased at multiple concentration levels and
packaged separately in sealed ampules. Upon cracking the ampule for each
standard, transfer each solution into a micro reaction vessel with a mininert
cap. Indicate on the vial label the unique standard identification number,
date opened, and the expiration date plus the analyst’s initials
preparing/opening the standards.

1523 Load a 10 mL gas tight syringe with SmL of organic-free water. Transfer 5
uL of calibration standard into the syringe and then transfer to a 40 mL
vial. Repeat this step for each concentration level of standard. The
Calibration Long List is separated into gases and non-gas compounds. The
analyst must add each set of concentration levels to a syringe in order to
analyze for all the compounds in this list. Similarly, the Calibration Short
List is prepared by adding 5 pL of the Short List standard plus 5 pL of the
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1524

15.2.5

15.2.6

Acrolein/Cyclohexanone standard into a syringe containing 5 mL of
deionized water.
Set up the autosampler to analyze each standard from low to high
concentration.
Tabulate the area response of the characteristic ions against concentration
for each compound and each internal standard. Calculate response factors
(RF) for each compound relative to its internal standard. The internal
standard selected for the calculation of the RF for a compound should be
the internal standard that has a retention time closest to the compound
being measured. The RF is calculated as follows:
RF = (AxCis) / (AisCx)
Where:
Ax = Area of the characteristic ion of the compound being
measured.
Ais = Area of the characteristic ion of the specific internal
standard.
Cis = Concentration of the specific internal standard.
Cx = Concentration of the compound being measured.

For 8260B the average RF must be calculated for each compound. Five
compounds (the System Performance Check Compounds, or SPCCs) are
checked for minimum average response factors. These compounds are:
Chloromethane, 1,1-Dichloroethane, Bromoform, 1,1,2,2-
Tetrachloroethane, and Chlorobenzene. The minimum acceptable average
RF for these compounds is: 0.1 for Chloromethane, 1,1-Dichloroethane,
and Bromoform, 0.3 for Chlorobenzene and 1,1,2,2-Tetrachloroethane.
These compounds typically have RFs of 0.4 to 0.6 and are used to check
compound instability and degradation caused by contaminated lines or
active sites in the system. Failure to meet the response factor criteria may
be attributed to one or more of the following examples:

e Chloromethane: This compound is the most likely compound to be
lost if the purge flow is too fast.

¢  Bromoform: This compound is one of the compounds most likely to
be purged very poorly if the purge flow is too slow. Cold spots
and/or active sites in the transfer lines may adversely affect
response. Response of the quantitation ion (m/z 173) is directly
affected by the tuning of BFB at ions m/z 174/176. Increasing the
m/z 174/176 ratio may improve Bromoform response.

e 1,1,2,2-Tetrachloroethane and 1,1-Dichloroethane: These
compounds are degraded by contaminated transfer lines in purge-
and-trap systems and/or active sites in trapping materials.

NOTE: Non-SPCC compounds should have a minimum response
factor of 0.01, with the exception of poor purging compounds such
as those listed in Appendix 6. Unless otherwise required by client
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15.2.7

15.2.8

15.2.9

15.2.10

contract, these compounds may have response factors as low as
0.001. For the analysis of ketones and carbon disulfide at a PQL
less than 5 ppb, the relative response factor for these analytes must
be equal to or greater than 0.05. Method 8260C has additional
requirements for response factors. Refer to Appendix 5. Method
8260D also has additional guidance for response factors however, it
is not required.
Calibration curves must be verified using an initial calibration verification
standard (ICV). This should be a second source standard from the initial
calibration. The laboratory control spike solution can be used for this
standard. The response factor or true value (percent difference or drift) is
evaluated based on individual client requirements. At minimum the SPCC
and CCC'’s criteria for response and percent drift or difference must be met.
For samples from within the state of South Carolina the percent drift or
difference should not exceed +/- 30% for requested analytes and +/- 40%
for poor purgers (See Appendix 6). The percent drift or difference for non-
CCC compounds may be as high as 60% for some clients. For DoD clients
the percent drift or percent difference should not exceed + 20% for
requested analytes. If the ICV does not meet the criterion, corrective
action should be taken (i.e., inject a different second source, open a new
standard mix, perform instrument maintenance and/or reanalyze the initial
calibration). If individual client requirements are not met and holding
times are expiring, the group leader is notified. Clients will be notified of
the nonconformance and analysis of the samples may proceed. Note any
nonconformance in the case narrative. See Appendix 4 for 8260C specific
criteria. See Appendix 9 for 8260D criteria.
All newly generated calibration curves shall have a secondary review by a
Group Leader or Data Validator before being used.
The internal standard responses and retention times in the calibration
standards must be evaluated immediately after or during data acquisition.
If the retention time for any internal standard changes by more than 30
seconds during the calibration, the chromatographic system must be
inspected for malfunctions and corrections must be made, as required. If
the Extracted Ion Current profile (EICP) area for any of the internal
standards changes by a factor of two (-50% to +100%) during the
calibration, the mass spectrometer must be inspected for malfunctions and
corrections must be made, as appropriate. When corrections are made
reanalysis of the calibration check standard is necessary.
Using the RF s from the initial calibration, calculate the percent relative
standard deviation (%RSD) for Calibration Check Compounds (CCCs) and
all target analytes:

SD

%RSD = —
X

100
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15.2.11

15.2.12

15.2.13

Where:
RSD = Relative Standard Deviation

X = Mean of initial RFs for a compound
SD = Standard deviation of average RFs for a compound

If the RSD of any target analyte is 15% or less, then the response factor is

assumed to be constant over the calibration range and may be used for

quantitation. If the RSD of any target analyte is greater than 15%, then use

one of the options in section 15.2.13. A minimum of five calibration

standards must be used. The laboratory may use more than five

concentration levels. The maximum % RSD for NNSA client is 60% Refer

to Appendix 4 for 8260C and Appendix 10 for 8260D

The % RSD for each individual CCC must be less than or equal to 30

percent difference. This criterion must be met in order for the individual

calibration to be valid. The CCCs are:

e 1.1-Dichlorethane

Chloroform

1,2-Dichloropropane

Toluene

Ethylbenzene

® Vinyl Chloride

Given the potentially large numbers of analytes that may be analyzed by

this method, it is likely that some analytes may exceed that 15% acceptance

limits for RSD. In those instances, the following steps may be used:

NOTE: Refer to Appendix 4 and 10 for 8260C criteria.

15.2.13.1 Check the instrument operating conditions. Follow the suggested
maintenance procedure in this method to make minor adjustments
to the system.

15.2.13.2 Review the results of each standard (area counts, calibration or
response factors and RSD) to ensure that the problem is not
associated with one of the five initial calibration standards. If the
problem appears to be associated with a single standard, then the
entire calibration must be reanalyzed.

15.2.13.3 High-end standards may be removed on a compound by
compound basis thus narrowing the calibration range of the
instrument if there are enough remaining calibration points to
meet method requirements. The top of the calibration curve may
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15.2.13.4

15.2.13.5

15.2.13.6

15.2.13.7

not be the mid-point spiking concentration. At least one point
must be in the calibration curve above this concentration.

The analyst may also choose to construct calibration curves of
area ratios versus concentration using first order regression fit of
the five calibration points. The regression calculation will
generate a coefficient of determination (r2) that is a measure of
the “goodness of fit” of the regression line to the data. A value of
1.00 indicates a perfect fit. In order to be used for quantitative
purposes, r2 must be > 0.990. The minimum acceptable
correlation coefficient (r) for any compound using linear
regression shall be 0.995. The analyst will select only linear
regression or average response factor. Higher order curves such
as a quadratic curve must never be used. Correlation coefficients
may not be rounded up to meet these requirements.

Make certain that the instrument response is treated as the
dependent variable (y) and the concentration as the independent
variable (x). The regression will produce the slope and intercept
terms for a linear equation in the form:

y=ax+b
Where:
y = instrument response

a = slope of the line (also called the “coefficient of x™)
x = concentration of the calibration standard
b = the intercept

If the analyst chooses to use linear regression, he/she must not
force the calibration line through the origin but have the intercept
calculated from the data points. In addition, do not include the
origin (0,0) as a sixth calibration point.

The calculated intercept value needs to be evaluated before
reporting sample results. A positive value for the intercept
indicates that there is some threshold instrument response that is
the limiting factor in establishing linearity. A negative intercept
value can be transformed into an x-intercept value that represents
a threshold concentration that is the limitation. If the intercept is
positive, then as a general rule, results where the instrument
response is less than three (3x) the intercept value may be
unreliable. This will afford some protection against false positive
results. If the intercept is negative, results below the
concentration of the lowest concentration calibration standard
may be unreliable. The value of the y intercept multiplied by the
internal standard concentration must be less than 3 times the
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value of the MDL for each matrix for analysis of NNSA client
samples. A weighted linear calibration curve may be generated
and the intercept re-evaluated for NNSA requirements.
15.2.13.8 In calculating the sample concentrations, the regression equation
is rearranged to solve for the concentration (x):
y = ax + b: linear equation
x = (y-b)/a

15.2.14  Exclusion of initial calibration points without technical justification is not
allowed. Occasionally, it may be obvious that a condition such as a bad
injection or purge had rendered an initial calibration standard unusable.
15.2.14.1 If it is necessary to replace a calibration level in a curve, the

entire level must be replaced and not individual analytes.

15.2.14.2 The questionable level may be reanalyzed as long as the

reanalysis is performed within the 12 hour window. The second

injection must be used in the calibration curve.

15.2.14.2.1 Should the second injection fail, the entire
calibration curve must be reanalyzed.

15.2.14.2.2  If the second injection passes, reanalyze the initial
calibration verification sample.

15.2.15  Method 8000D outlines two procedures that may be used to determine
calibration function acceptability for linear and non-linear curves. These
include refitting the calibration data back to the model. % Error and
Relative Standard Error (RSE) evaluate the difference between the
measured amount and the true amount (or concentration).

15.2.16 % Error is determined as follows:

Yo Error = /R 100
Ai
Where:
x'i="  Measured amount of analyte at calibration level i, in
mass or concentration units
Xi= True amount of analyte at calibration level i, in mass or
concentration units.

15.2.17  Percent error between the calculated and expected amounts of an analyte
should be < 30% for all standards. For some data uses, < 50% may be
acceptable for the lowest concentration point.

15.2.18  Relative Standard Error is calculated as follows:

, 2
RSE =100x Z{xi_x’} /(n—p)
i=1 X;

]
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Where:
Xi= True amount of analyte in calibration level i, in mass or
concentration units
x'i="  Measured amount of analyte in calibration level i, in
mass or concentration units
p= Number of terms in the fitting equation
(average =1, linear =2, quadratic =3, cubic =4)
n= Number of calibration points
15.2.19  The RSE acceptance limit criterion for the calibration model is the same as

the RSD limit in the determinative method. If the RSD limit is not defined
in the determinative method, the limit should be set at <20% for good
performing compounds and < 30% for poor responding compounds.

15.3  Continuing Calibration Verification

15.3.1

15.3.2

15.3.3

1534

Prior to the analysis of calibration verification standards, inject or introduce
5 to 50 ng of the Bromofluorobenzene standard into the GC/MS system.
The resulting mass spectra of the BFB must meet all of the criteria given in
Appendix 2 before sample analysis begins. The mass spectrum of BFB can
be obtained using an average of up to three scans and using a background
subtraction of a single scan no more than 20 scans before the peak starts.
However, the analyst may use other documented approaches suggested by
the instrument manufacturer.

The initial calibration curve for each compound of interest must be checked
and verified once every 12 hours of analysis time. This is accomplished by
analyzing a calibration standard that is at a concentration near the mid-
point concentration for the working range of the GC/MS by checking
SPCCs and CCCs. This will determine the validity of the initial calibration
on a daily basis. The continuing calibration check standard may be a
second source standard. For SC samples the CCV must come from the
same source standard that is used to prepare the initial calibration curve.
Refer to Appendix 4 for 8260C and Appendix 8 for Standard Method 6200
specific criteria and Appendix 10 for 8260D for specific criteria.

System Performance Check Compounds (SPCCs): A calibration
verification check must be made every 12 hours. If the SPCC criteria are
met a comparison of response factors is made for all compounds. This is
the same check that is applied during the initial calibration. The minimum
response factors for volatile SPCCs are listed in section 15.2.6 of this SOP.
Some possible problems that may prevent one from meeting the criteria are
outlined in that section.

Calibration Check Compounds (CCCs): After the system performance
check is met, CCCs are used to check the validity of the initial calibration.
Calculate the percent difference using:
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15.3.5

\ﬁﬂl -RF.
%Difference = ———x100
RF:

Average response factor from initial calibration
RFC = Response factor from current verification check
standard

If the percent difference for all CCCs is less than 20%, the initial
calibration is assumed to be valid. If the criterion is not met (> 20%
difference), corrective action must be taken. Problems similar to those
listed under SPCCs could affect this criterion. If no source of the problem
can be determined after corrective action has been taken, a new calibration
will be analyzed.

15.3.5.1

15.3.5.2

Passing CCC and SPCC criteria should not be the only factors in
evaluating a successful calibration verification. All the analytes
in the standard should be evaluated before analysis continues.
The percent drift or difference for non-CCC compounds may be
as high as 60% for some clients. For DOD-QSM clients the
percent drift or percent difference should not exceed 20% for
requested analytes. For samples from within the state of South
Carolina the percent drift or difference should not exceed + 30%
for requested analytes and + 40% for poor purging compounds
(See Appendix 6). If an analyte is flagged as an outlier on the
report the analyst should at least evaluate the significance of the
flag. The reason for the outlier may be as simple as the computer
missing a quant ion, a poor performance compound, or loss of
moisture control. Whatever the reason for the flag, all outliers
should be evaluated on how the data will be affected by the
analyte list. The 20% criteria for CCCs may be waived if all the
required target analytes are less than 20% difference/drift. In
addition, if the CCC and SPCC criteria are met despite these
compounds not being required, the required target analytes may
have differences/drifts greater than 20%. Again, every standard
should be evaluated carefully in order to obtain quality data. If
individual client requirements are not met and holding times are
expiring, the group leader is notified. Clients will be notified of
the nonconformance and analysis of the samples may proceed.
Note any nonconformance in the case narrative. Refer to
Appendix 4 for 8260C and Appendix 8 for Standard Method
6200 specific criteria and Appendix 10 for 8260D specific
criteria.

Internal Standard Response: Internal standard areas in the daily
continuing calibration verification standard (CCV) must be
within +100 to -50% and retention times for each internal
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16.0

standard must be within 30 seconds of the initial calibration
midpoint internal standard. If internal standards do not meet
these criteria, reanalyze the CCV to verify the problem was not
random. If the areas fail again, corrective action must be taken.
Several actions may correct the problem, i.e., refreshing the
internal standard solution on the autosampler, using a newly
opened solution, checking that instrument conditions have not
changed, etc. Document the actions taken to correct the problem
in the instrument maintenance log. Refer to Appendix 4 for
8260C specific criteria.

15.3.5.3  If the continuing calibration does not meet the aforementioned
criteria, the analyst must determine why and take appropriate
corrective action. Samples may not be analyzed until the validity
of the calibration has been verified.

ANALYSIS PROCEDURES AND INSTRUMENTAL OPERATION

16.1

16.2

16.3

16.4

All calibration and verification standards, blanks, quality control samples, and client
samples are analyzed using a heated purge. Ultra Pure helium is bubbled through the
sample that is contained in a purging chamber at 40° C. The purgables are efficiently
transferred from the aqueous phase to the vapor phase that is swept through a sorbent
where purgeables are trapped. After purging is complete, the trap is heated and
backflushed with the inert gas to desorb the analytes onto a gas chromatograph that is
temperature programmed to separate the analytes that are then detected with a mass
spectrometer.

Daily GC/MS Analysis Procedure:

At the beginning of each day or 12-hour tune window, the GC/MS system is checked to
see if acceptable performance criteria are achieved. A 5 to 50 ng BFB standard is
analyzed and must pass acceptance criteria before any further analyses are performed.

If the tune passes, a continuing calibration verification sample is analyzed. At a
minimum the SPCC and CCC criteria for response factor and percent drift must be met.
Additionally for samples within the state of South Carolina, the percent drift or
difference should not exceed +/- 30% for the requested target analytes and +/- 40% for
poor purgers (See Appendix 6). If the client requested target list does not include SPCC
or CCC compounds, all compounds must have a percent difference or drift of less than
20%. For client samples outside of the state of South Carolina, the CCV should be
evaluated against client specific requirements if available. The percent drift or
difference for non-CCC compounds may be as high as 60%. If individual client
requirements are not met and holding times are expiring, the group leader is notified.
Clients will be notified of the nonconformance and analysis of the samples may proceed.
Note any nonconformance in the case narrative. Refer to Appendices 4 and 5 for 8260C
and Appendix 8 for Standard Method 6200 specific criteria and Appendix 10 for 8260D
specific criteria.

Upon passing the calibration verification, a laboratory control sample (LCS) is analyzed.
The LCS must pass either the laboratory SPC limits or client specific limits before
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17.0

16.5

16.6

16.7

16.8

16.9

continuing analysis. The CCV and LCS may be combined into one analysis as long as
the standard is a second source to the initial calibration standards. The standard must
pass both sets of criteria for the CCV and LCS to be acceptable. For SC samples the
CCV must come from the same source standard that is used to prepare the initial
calibration curve and the LCS must come from a second source standard. Some clients
may require that the laboratory analyze a CCV and LCS as two separate injections,
specific client requirements are indicated on the batch pull sheet. If individual client
requirements are not met and holding times are expiring, the group leader is notified.
Clients will be notified of the nonconformance and analysis of the samples may proceed.
Note any nonconformance in the case narrative.

Upon analysis of an acceptable LCS(s), the analyst must analyze an acceptable method
blank prior to beginning client samples.

Upon the analysis of an acceptable method blank, client sample analysis may begin.
Analysts are encouraged to begin the sequence with the analysis of samples that should
be clear of contamination such as trip blanks, field blanks, and methanol blanks.

If a sample contains target and/or non-target analyte concentrations that exceed the
calibration range, the analyst must review subsequent sample analyses for possible
carryover contamination of those analytes. Samples containing suspected carryover
contamination are reanalyzed. The system is decontaminated either by the analysis of
subsequent blanks or subsequent clean samples.

Sample analysis may continue up to 12 hours from the injection time of the BFB. Any
sample analyzed after the 12 hour window will require reanalysis in a valid 12 hour
sequence.

Each instrument has a run log in which each 12 hour sequence is documented. The
analyst must document standards used in the analysis, in addition to data files, dates,
injection times, sample weights, volumes, pH, residual chlorine, and additional
comments.

QUALITY CONTROL REQUIREMENTS

17.1

Frequency of Quality Control Activities
17.1.1 Instrument Check

Before any initial calibration or continuing calibration checks are
performed, the analyst must analyze an acceptable Bromofluorobenzene
(BFB) solution (5 to 50ng). Refer to Appendix 2 or 9 for criteria.

17.1.2 Initial and Continuing Calibration

Before the analysis of any blanks, spikes or samples, the instrument must
be calibrated. This multilevel calibration is used to establish the linearity
of the instrument for the analytes of interest. Once this calibration is in
place, the frequency thereafter is determined from the analysis of
continuing calibration standards.

17.1.3 The continuing calibration standard is used to verify instrument calibration
compared to the last multilevel calibration check and must be performed
every 12 hours.
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17.1.4

17.1.5

17.1.6

17.1.7

17.1.8

Blank Analysis

17.1.4.1 Method Blanks are used to determine background (laboratory)
concentrations of target analytes that have the potential of
interfering with sample analysis. A blank is analyzed in each 12-
hour analytical sequence.

17.1.4.2  Other types of blanks can be used to determine possible
contamination from various points in the process. Trip Blanks
can be used for evaluating the bottles in which the samples are
collected. Field Blanks are used to discover potential
interferences that may originate from the collection process. The
frequency at which such blanks are analyzed are determined by
the client (internal or external). Refrigerator or Storage Blanks
are analyzed on at least a biweekly basis to determine the
cleanliness of the storage area.

Spike and Duplicate Analysis

17.1.5.1 Accuracy is monitored through the analysis of sample spikes.
Matrix spikes are performed for each batch up to maximum of 20
samples of similar matrix.

17.1.5.2 Precision is monitored through the analysis of duplicates. For
method 8260B/C, the matrix spike or sample is duplicated. This
ensures the availability of two sets of results for comparison.

17.1.5.3 Laboratory Control Samples (LCS) are used to determine if the
process is in control. If a matrix spike fails due to matrix related
interference, then the analysis of the LCS demonstrates that the
instrument is in control. For non-SC samples, the continuing
calibration check may be used as an LCS if it is a second source
standard. Analyze the LCS in each 12-hour sequence. The LCS
may be analyzed before the method blank as the CCV. For SC
samples the LCS must come from a second source standard.

Surrogate Spikes must be added to all standards, blanks, quality control, and
client samples.

Internal standards must be added to all standards, blanks, quality control, and
client samples.

Samples must be diluted whenever a target analyte concentration exceeds
the highest concentration (for that analyte) in the calibration curve. Samples
should be diluted in order to put the analyte concentrations near or above the
midpoint of the calibration curve. Multiple dilutions may be necessary if
multiple analytes at various concentrations require dilutions. Also, if a
sample is initially diluted and there are no target or non-target interferences
present, the analyst may be required to reanalyze a more concentrated
sample. Some factors for consideration when choosing a dilution factor are
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pH, nature of the matrix and non-target interferences. Analysts should be
aware that diluting samples increases the detection and reporting limits.

17.2  Acceptance Limits for Quality Control Activities

17.2.1

17.2.2

17.2.3

17.2.4

Initial Calibration

17.2.1.1 The initial calibration %RSD and RRF calculated for each
compound must meet the criteria in section 15 of this SOP. Refer
to Appendix 4 and Appendix 5 for 8260C specific criteria.

17.2.1.2 The internal standard areas and retention times in each calibration
standard analysis must meet the criteria in section 15 of this SOP.
Refer to Appendix 4 for 8260C and Appendix 10 for 8260D
criteria Appendix 8 for 8260D for Standard Method 6200.

17.2.1.3 The initial calibration must be verified by the analysis of an
acceptable ICV before client samples can be analyzed. Refer to
Appendix 4 for 8260C and Appendix 10 for 8260D criteria.

Continuing Calibration

17.2.2.1 The instrument calibration must be verified every 12 hours by
analyzing an acceptable continuing calibration verification
standard (CCV). The CCV must meet the criteria indicated in
section 15. Refer to Appendix 4 and Appendix 5 for 8260C, and
Appendix 8 for Standard Method 6200 specific criteria and
Appendix 10 for 8260D criteria.

Method blank criteria require that concentrations of all analytes of interest
must be below the client reporting limit or laboratory practical quantitation
limit. Ideally, all target analyte concentrations should be below the
laboratory method detection limit, however, concentrations below reporting
limits are acceptable. Specific client criteria may require that target analyte
concentrations in the method blank not exceed one half the reporting limit.
The analyst should take corrective action to ensure that target analytes do
not exceed the reporting limits. Corrective action may include the analysis
of clean up blanks or perhaps, more intense system decontamination. In
some cases, concentrations for the common laboratory contaminants
(methylene chloride, acetone, 2-butanone, ethyl ether, carbon disulfide) may
be present in the method blank above the reporting limit, but the
concentration(s) must be less than five times the reporting limit. In this
situation if the compounds are detected in the associated samples, the data
are flagged and notation is made in the case narrative that detection and
quantitation of these analytes in samples would be biased. If the compounds
are not detected in the associated samples, no action is required.

Matrix Spikes/Duplicates

17.2.4.1 SW-846 8260C/B/D criteria for both matrix spikes and matrix
spike duplicates will be statistically determined after at least 20 to
30 matrix pairs. If data are not available for specific compounds,
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17.24.2

17.2.4.3

17.2.4.4

17.2.4.5

17.2.4.6

a guidance of 70% to 130% recovery for spikes may be used. Some
clients may have contract required limits that the laboratory should
use.

Target analyte concentrations in the parent sample that exceed five
times the spike level may cause biased recovery results in the
matrix spike samples. Unacceptable recoveries due to high
concentrations in the parent sample should be noted in the case
narrative.

The criteria for sample duplication when analyzing samples using
method 8260C/B/D are that any target present over five (5) times
the detection limit must be within + 20% of each other. As a
statistical database is built, statistical process control (SPC) limits
are generated.

Laboratory control sample recoveries must be within the
established SPC limits to be considered acceptable. Statistical
control limits for each compound should be derived after the
analysis of up to 20 to 30 LCSs (per matrix). The SPC limits for
most volatile analytes should fall between 70% to 130% recovery;
however, due to poor purging efficiencies, water solubilities, and
poor chromatography, some analytes may not meet the method
recommendation.

Surrogates in all quality control and client samples must meet the
established SPC limit or client specified limits. Surrogate limits
are determined statistically at least semi-annually utilizing a
minimum of 20 data points. Samples must be reanalyzed if
surrogate recoveries are outside the required limits. If the
surrogate recoveries are unacceptable in the reanalysis, the failure
is attributed to matrix. One or both analyses may be reported
depending on client specifications.

Internal standard responses must be within the required criteria in
the initial calibration and calibration verification standard
(Section 15). In addition to the internal standard area/RT check
from the calibration verification standard to the midpoint of the
current initial calibration, the laboratory also compares the
internal areas and retention times of samples and QC to the
associated daily calibration verification standard. If area counts
exceed —50% to +100% or retention times are greater than + 30
seconds, the sample or QC sample must be reanalyzed. If the
analyst suspects matrix interference the sample may be diluted to
aid in the internal standard recovery. If the response for the
internal standards is unacceptable in the reanalysis, the failure is
attributed to matrix. One or both analyses may be reported
depending on client specifications.
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18.0 ANALYST AND METHOD VERIFICATION REQUIREMENTS

18.1  New analysts must complete an Initial Demonstration of Proficiency prior to
analyzing client samples. The analyst must be able to demonstrate proficiency by
analyzing a passing tune, calibration verification, laboratory control samples, and
method blank. The initial demonstration is documented using four acceptable LCS
analyses in an analytical sequence.

18.2  Continuing Demonstration of Proficiency results are generated by collecting the data
from four LCS analyses per method per analyst. The QA/QC group generates the
certificates annually. Refer to GL-QS-E-011 Method Validation and Initial and
Continuing Demonstration of Capability.

18.3  Method Detection Limits (MDL) are analyzed annually and verified quarterly. Refer

19.0

to GL-LB-E-001 for The Determination of Method Detection Limits for additional
information.

EQUIPMENT AND INSTRUMENT MAINTENANCE

19.1

Routine Preventative and Special Operational (Failure)
19.1.1 Preventative maintenance on a GC/MS system involves four basic areas:

19.1.1.1  Vacuum pumps for the analyzer should have an oil change when
the system demonstrates that it is needed. This includes the
mechanical, turbomolecular, and/or diffusion pumps. Generally,
this occurs at least once a year.

19.1.1.2  GC maintenance consists mainly of column and injection port
maintenance. These procedures are performed when system
sensitivity drops, or air (m/z = 28) is noted present in the system.

19.1.1.3 Analyzer maintenance is most often usage dependent. The type
and quantity of samples that have been injected, determine the
frequency of ion source and electron multiplier cleaning and/or
replacement.

19.1.1.4  Autosampler maintenance is very sample dependent. In general,
maintenance consists of changing the trap and line cleaning. Line
cleaning is accomplished by back flushing the system with
methanol.

19.1.2 Non-routine Maintenance Procedures (Special, Operational or Failure
Mode Maintenance)

19.1.2.1 Troubleshooting the autosampler and instrument is a function of
analyst experience. In-House service is obtained from GEL’s
Service Technician. If vendor assistance is needed, then the
appropriate vendor is contacted.

19.1.2.2  Electronic maintenance logbooks are kept for each instrument
and include entries for both routine as well as non-routine
maintenance procedures.
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20.0 DATA RECORDING, CALCULATIONS AND REDUCTION METHODS
20.1  Qualitative Analysis:

20.1.1

20.1.2

Samples, standards, and quality control samples are processed using HP
Chemstation software. The software performs identification and
quantitation based off method information applied to the raw data areas or
responses. The program generates electronic reports for review and
validation. Raw data are stored electronically on servers and transferred to
compact disc media.

Compound Identification

20.1.2.1

20.1.2.2

20.1.2.3

20.1.2.4

20.1.2.5

20.1.2.6

20.1.2.7

A comparison of the sample mass spectrum with the mass
spectrum of a standard reference may identify the suspected
compound. Mass spectrum for standard reference must be
obtained from the NIST library.
Elution of sample component at the same GC relative retention
time (RRT) as those of the standard component may help identify
a compound.
The relative intensities of the characteristic ions agree within
30% of the relative intensities of these ions in the reference
spectrum. (Example: For an ion with an abundance of 50% in
the reference spectrum, the corresponding abundance in a sample
spectrum can range between 20% and 80%).
Structural isomers that produce very similar mass spectra should
be identified as individual isomers if they have sufficiently
different GC retention times. Sufficient GC resolution is
achieved if the height of the valley between the two peaks is less
than 25% of the sum of the heights. Otherwise, structural
isomers are identified as isomeric pairs.
Identification is hampered when sample components are not
resolved chromatographically and produce mass spectra
containing ions contributed by more than one analyte. When GC
peaks obviously represent more than one sample, appropriate
selection of analyte spectra and background spectra is important.
Examination of extracted ion current profiles of appropriate ions
can aid in the selection of spectra and in the qualitative
identification of compounds. When analytes coelute, the
identification criteria may be met, but each analyte spectrum will
contain extraneous ions contributed by the coeluting compound.
Occasionally manual integrations may be required if the sample
matrices affect the software's ability to draw appropriate
baselines. Manual integrations on calibration levels are permitted
although discouraged. In the event that a manual integration is
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20.1.3

20.1.4

performed, the software generates a printout of the integration
event before the manual integration and after the manual
integration. The analyst electronically reviews and initials the
data file and includes the reasoning behind the manual
integration.
The relative retention time (RRT) of the sample component must be within
+ (.06 RRT units of the RRT of the standard component, analyzed in the
same 12 hour period. If coelution of another compound prohibits accurate
assignment of the sample component RRT from the total ion
chromatogram, the RRT should be assigned by using extracted ion current
profiles for ions unique to the components of interest. Analysts should pay
close attention to the following compounds for possible coelution and
identification 1,1,1-Trichloroethane, and Carbon tetrachloride; m,p-
Xylenes and Ethylbenzene; the three Dichlorobenzene isomers;
Chloromethane and Dichlorodifluoromethane, cis-1,2-Dichloroethylene
and trans-1,2-Dichloroethylene; cis-1,3-Dichloropropylene and trans-1,3-
Dichloropropylene; 2-Chlorotoluene and 4-Chlorotoluene; the two
Trimethylbenzenes; the three Butylbenzenes; and the two
Trichlorobenzenes.
For samples containing components not associated with the calibration
standards, a library search may be made for the purpose of tentative
identification. The necessity to perform this type of identification will be
determined by the purpose of the analysis being conducted. Refer to
Appendix 7 for COA and Form 1 TIC reporting.

20.2  Quantitative Analysis:

20.2.1

20.2.2

When a compound has been identified, the quantitation of that compound
will be based on the integrated abundance from the EICP of the primary
characteristic ion. Quantitation will take place using the internal standard
technique. The internal standard used shall be the one nearest the retention
time of a given analyte. The concentration of each identified analyte in the
sample is calculated as follows:

Water and Water- Miscible Waste using Average RRF:

Concentration (ug/L) = [(Ax)(Cis)(Vo)] / [(Ais)(RRF)(Vi)]
Where :

Ax = Area of characteristic ion of compound being
measured

Cis = Concentration of internal standard purged in
ng/L

Ais = Area of Characteristic ion for internal standard
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RRF= Relative response factor for compound being
measured (see above)
Vo = Total purge volume (mL)
Vi= Volume of sample purged (mL)

20.2.3 Water and Water-Miscible using Linear Regression:

(2)

[+b}‘€is*Vo

a
Conc. pg/LL =
ug Vi
Where:
Ax = Area of characteristic ion of compound being
measured
Cis=  Concentration of internal standard purged in
ng/L
Ais = Area of characteristic ion for the internal
standard
RRF = Relative response factor for compound being
measured (see above)
Vo = Total purge volume (mL)
Vi = Volume of sample purged (mL)
a= slope
b= y intercept

20.3  Sediment, Soil, Sludge, and Waste
20.3.1 High level using Average RRF:
Concentration (ug/kg) = [(Ax)(Cis)(Vt)(Vo)] /[(Ais)(RRF)(Ws)(Vi)]
20.3.2 Low Level using Average RRF:
Concentration (ug/kg) = [(Ax)(Cis)(Vt)(Vo)] /[(Ais)(RRF)(Ws)(Vi)]
Where :
Ax, Cis, Ais, RRF = Same as for water

Vt=  Volume of total extract (use 10,000 uL or factor of this
when dilutions are made.)
Vi=  Volume of extract added (uL) for purging

Ws = Weight of sample extracted or purged (g). The wet or dry
weight may be used, depending upon the specific
application of the data
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204

20.5

20.6

Vo= Total purge Volume (mL)

20.3.3 Low Level using Linear Regression:

Ax
[M+b}*Cis*Vo

Conc. ug/lkg = Conc. ug/kg =

N

20.3.4 High Level using Linear Regression:

Ax

AlS |1 #Cis * Vo * Vi
a

Conc. pg/kg = Conc. pg/kg = Wervi

Where applicable, an estimate of concentration for non-calibrated components in the

sample is made. The formulas given above shall be used with the following

modifications: The areas Ax and Ais shall be from the total ion chromatograms, and

the RF for the compound shall be assumed to be 1.

20.4.1 The concentration obtained is an indication that the value is an estimate,
and identifies which internal standard was used to determine
concentrations. Use the nearest internal standard free of interferences.

SPC limits are determined by criteria set forth in EPA Method 8000D. For a given

matrix, calculate the upper and lower control limit for method performance for each

standard of interest as follows:

Upper control limit (UCL) =p+ 3 s

Lower control limit (LCL) =p-3s
Where:

p = Average percent recovery

s = Standard deviation of percent recovery

Data are reported in units of ug/L or ppb for waters, and ug/kg or mg/kg for soils and sludges
unless otherwise specified by the client.

21.0 POLLUTION/CONTAMINATION CONTROL

21.1

21.2

21.3

The volatile organics laboratory is physically separated from the other areas of the
laboratory. Only authorized personnel have access to this area.

A separate air handling system and frequent filter changes help keep this area free of
common contaminants. The laboratory includes a positive pressure air system.

Volatile samples are stored separately from other samples. Oil or waste samples for
volatile organic analysis are generally not stored in the volatile refrigerator. Samples
that may cause contamination in the refrigerator are stored in the main walk-in cooler.
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22.0

214

215
21.6

Storage blanks are analyzed at least biweekly from each refrigerator and cooler that
stores samples for volatile analysis.

Soils and waste samples are weighed on a balance within a fume hood in the volatile
organics laboratory.

Radioactive and non-radioactive samples are separated in different refrigerators.

Organic free water obtained by passing laboratory tap water through a series of carbon
filters. This system is located in the volatile organics laboratory.

DATA REVIEW, APPROVAL AND TRANSMITTAL

22.1

22.2

223

22.4

225

After analysis, each analyst is responsible for reviewing their analytical data for
completeness and quality control information.

The analyst electronically dates and initials the front page of the quantitation report
generated by the Chemstation software.

Occasionally, manual integrations may be required if the sample matrices affected the
software’s ability to draw appropriate baselines. Manual integrations on calibration
levels are permitted although discouraged. In the event that a manual integration is
performed, the software generates a printout of the integration event before the
manual integration and after the manual integration. The analyst electronically
initials and dates the printout and includes the reasoning behind the manual
integration.

After the analyst has completed and reviewed the batch raw data, a second review by
a peer or validator is performed before data are given a done status. Data deliverables
are client specific, however if a fractional case narrative of CLP-like data package is
needed, an additional review of the fractional data package is performed by a
validator prior to sending to the client.

The levels of review responsibility are:

22.5.1 First level review: The analyst must ensure the overall quality of the data.
Included in this review are: the BFB tune criteria, samples within tune
time, calibration verification standard check, method blank, matrix spikes,
laboratory control sample, surrogate recovery, internal standard response,
over range concentrations include a dilution, reanalysis as required, manual
integrations are appropriate and correct.

2252 Second level review: A peer must review all of the data before it can be
released from the lab. The peer performs all the checks that the first
analyst did and compares the data with the runlog. Particular attention
must be paid to the 12-hour tune window, the check standard, and internal
standard area counts. All hits must also be reviewed very carefully. When
the second level review is complete, the peer reviewer initials and dates the
quantitation report.

22.5.3 A flow chart showing the process by which papers and documents undergo
review can be viewed in Figure 2.
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2254 Data packages are generated electronically in Portable Document Format
or PDF. Data packages are sent directly to the client as a PDF and/or hard
copies are generated for submittal.

22.5.5 Data packages are stored on compact disc (CD) by the laboratory computer
services group.

23.0 NONCONFORMANCE AND CORRECTIVE ACTION FOR UNACCEPTABLE DATA

23.1

23.2

233

234

23.5

23.6

When analyzing a multi-point calibration for many analytes at once, the chances are high that
a few may not meet the criteria. Additional standards may be reanalyzed. If they still do not
meet the requirements, the instrument may need maintenance before continuing or new
standards may be needed.

If the continuing calibration fails any of the criteria in section 15, the analyst must take action
to correct the situation. This may be retuning, reanalyzing the standard, adjusting the purge
flow, or any number of maintenance practices in order to meet the daily calibration. If all
attempts fail, the analyst must analyze a new series of multi-point calibration standards. If
individual client requirements are not met and holding times are expiring, the group leader is
notified. Clients will be notified of the nonconformance and analysis of the samples may
proceed. Note any nonconformance in the case narrative.

When the method blank fails the criteria defined in section 17.2.3, the analyst must find and
eliminate the source of contamination before proceeding with analyses. Another blank must
be analyzed before sample analysis begins. Note any nonconformance in the case narrative.
If any surrogate recovery is outside the acceptance criteria, the sample must be reanalyzed. If
the surrogate recoveries fail a second time, in the same manner, and the blank and LCS
recoveries do not indicate a system problem, the failure is attributed to matrix effects. Note
any nonconformance in the case narrative.

All analyte recoveries in the LCS should meet either the SPC limits or client required limits.
If the LCS recoveries are outside the acceptance criteria, the analysis should stop and
corrective actions should be attempted before continuing with the analysis. Corrective action
may be repeating the analysis, opening a new spike mix and reanalyzing, or more complex
actions may be attempted. If re-tuning the instrument, the analyst must analyze a tune check
(BFB) and calibration verification standard before reanalyzing the LCS. If individual client
requirements are not met and holding times are expiring, the group leader is notified. Clients
will be notified of the nonconformance and analysis of the samples may proceed. Note any
nonconformance in the case narrative.

The manner in which data will be accepted or rejected is described in the flowchart in figure
1.

240 RECORDS MANAGEMENT

24.1

24.2

Data generated as a result of this procedure are stored in the laboratory for approximately 1
month.

After approximately 1 month these records are maintained as quality documents in
accordance with GL-QS-E-008 for Quality Records Management and Disposition.
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25.0 LABORATORY WASTE HANDLING AND DISPOSAL

26.0

27.0

25.1  All organic waste solvents, extracts and reagents are stored in a certified hazardous
waste can. When the can is full, the GEL hazardous waste disposal specialist is
called. Refer to the Laboratory Waste Management Plan (GL-LB-G-001).

REFERENCES

26.1. Test Methods for Evaluating Solid Waste: Laboratory Manual Physical/ Chemical Methods,
Volume 1(Part 2) Section B. SW-846, Third Edition. Method 8260B, “Volatile Organic
Compounds by Gas Chromatograph/Mass Spectrometer (GC/MS): Capillary Column
Technique,” Revision 1, September 1994. USEPA Office of Solid Waste and Emergency
Response, Washington, DC 20460.

26.2. Test Methods for Evaluating Solid Waste: Laboratory Manual Physical/Chemical Methods,
Volume 1(Part 2) Section B. Sw-846, Third Edition. Method 8000D, “Determinative
Chromatographic Separations, “Revision 4, July 2014. USEPA Office of Solid Waste and
Emergency Response, Washington, DC 20460.

26.3. Test Methods for Evaluating Solid Waste: Laboratory Manual Physical/ Chemical Methods,
Volume 1(Part 2) Section B. SW-846, 3rd Edition. Method 5030B, “Purge-and-Trap for
Aqueous Samples,” Revision 2, December 1996. USEPA Office Of Solid Waste and
Emergency Response, Washington, DC 20460.

26.4. Test Methods for Evaluating Solid Waste: Laboratory Manual Physical/ Chemical Methods,
Volume 1(Part 2) Section B. SW-846, Third Edition. Method 5035, “Closed-System Purge-
and-Trap and Extraction for Volatile Organics in Soil and Waste Samples,” Revision 0,
December 1996. USEPA Office Of Solid Waste and Emergency Response, Washington, DC
20460.

26.5. Dept. of Defense (DOD), Dept. of Energy (DOE) Consolidated Quality Systems
Manual (QSM) for Environmental Laboratories DOD QSM Version 5.3, July 2019.

HISTORY

Revision 24: Added LOQ and LLOQ definitions. Removed reference to 8000C 5030C.
Updated the data reviewed electronically. Updated Equipment section with specific vials
used. Updated calibration short and long list tables.

Revision 25: Added clarification on the frequency at which LLOQs are verified and that the
LLOQ is verified on every instrument where data is reported.
Revision 26: Updated 26.2 to reference current revision number and revision month.

Revision 27: Updated to include 8260D. Updated reference section for current DoD QSM Version
5.2, December 2018

Revision 28: Updated the preservation requirement for Acrolein and Acrylonitrile to a 4-5 pH and
analyzed within 7 days of sampling. Add the requirements for TCLP and tumble blanks. Updated
reference for DOD QSM Version 5.3 July 2019.
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FIGURE 1: DECISION FLOWCHART
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FIGURE 1: DECISION FLOWCHART continued
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FIGURE 2: LEVELS OF REVIEW
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APPENDIX 1: CALIBRATION MIXES

(FOR ILLUSTRATIVE PURPOSES ONLY)

Initial Stock Concentrations

|Stock A7B:_]0.5ppm [1.0ppm{2.0ppm [5.0ppm [10ppm  [20ppm [50ppm | 100ppm

Final Conc.

0.2ppb

2ul

0.5ppb

Sul

1.0ppb

2.0ppd

Sul

5.0ppb

Sul.

10ppb

Sul

20ppb

Sul

SOppb

80ppb

4ul

100ppb

Initial Stock Concentrations

Stock C:

10ppm |25ppm |S0ppm | 100ppm {250ppm|S500ppm

Stock D:

2ppm |Sppm 10ppm |20ppm |SOppm [100ppm

Final Conc.

5.0ppb/1ppb

Sull ea.

10ppb/2ppb

Sul ea.

25ppb/Sppd

50ppb/10ppb

Sul ea.

100ppbi20ppb

Sul ea.

250ppb/S0ppb

300ppb/ 60ppb

3ul

500ppb/100ppb

Sul ea.
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APPENDIX 2: BFB MASS INTENSITY SPECIFICATIONS

Mass

50
75
95
96
173
174
175
176

177

Intensity Required (relative abundance)

15-40% of mass 95

30-60% of mass 95

base peak, 100% relative abundance

5-9% of mass 95

less than 2% of mass 174

greater than 50% of mass 95

5-9% of mass 174

greater than 95% but less than 101% of mass
174

5-9% of mass 176
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APPENDIX 3: VOLATILE ORGANIC COMPOUNDS CALIBRATION RANGES

Low level SW846 8260B and Regular level 8260B and EPA 624.1

Calibration Standard Concentration Levels

Level Level Level Level Level Level 7 Level
Level 1 la 2 Level 3 4 5 6 # ! 7a

Fluorobenzene (IS) 20 20/50 | 20/50 20/50 20/50 20/50 20/50 20/50 20/50

1,2-Dichloroethane-d4(surr) 20/50 20/50 20/50 20/50 20/50 20/50 20/50 20/50
Dichlorodifluoromethane 0.5 1 2 5 10 20 50 100
Chloromethane 0.5 1 2 5 10 20 50 100
Vinyl chloride 0.5 1 2 5 10 20 50 100
Bromomethane 0.5 1 2 5 10 20 50 100
Chloroethane 0.5 1 2 5 10 20 50 100
Trichlorofluoromethane 0.5 1 2 5 10 20 50 100
1,1-Dichloroethene 0.5 1 2 5 10 20 50 100
Acetone 1 2.5 5 10 25 50 100 250 500
Iodomethane 1 2.5 5 10 25 50 100 250 500
Carbon disulfide 1 2.5 5 10 25 50 100 250 500
Methylene chloride 0.5 1 2 5 10 20 50 100
trans-1,2-Dichloroethene 0.5 1 2 5 10 20 50 100
1,1-Dichloroethane 0.5 1 2 5 10 20 50 100
Ethyl ether 0.5 1 2 5 10 20 50 100
Vinyl acetate 1 2.5 5 10 25 50 100 250 500
cis-1,2-Dichloroethene 0.5 1 2 5 10 20 50 100
1,2-Dichloroethene (total) 1 2 4 10 20 40 100 200
Cyclohexene 0.5 1 2 5 10 20 50 100
2-Chloroethylvinyl ether 5 10 25 50 100 250 500
2,2-Dichloropropane 0.5 1 2 5 10 20 50 100
2-Butanone 1 2.5 5 10 25 50 100 250 500
Bromochloromethane 0.5 1 2 5 10 20 50 100
Chloroform 0.5 1 2 5 10 20 50 100
1,1,1-Trichloroethane 0.5 1 2 5 10 20 50 100
1,1-Dichloropropene 0.5 1 2 5 10 20 50 100
Carbon tetrachloride 0.5 1 2 5 10 20 50 100
Benzene 0.5 1 2 5 10 20 50 100
1,2-Dichloroethane 0.5 1 2 5 10 20 50 100
Trichloroethene 0.5 1 2 5 10 20 50 100
1,2-Dichloropropane 0.5 1 2 5 10 20 50 100
Dibromomethane 0.5 1 2 5 10 20 50 100
Bromodichloromethane 0.5 1 2 5 10 20 50 100
cis-1,3-Dichloropropene 0.5 1 2 5 10 20 50 100
tert-Butylmethylether 0.5 1 2 5 10 20 50 100
Ethyl Ether 1 2 5 10 20 50 100

Acetonitrile 25 50 125 250 500 1250 2500
Methyl acetate 5 10 25 50 100 250 500
Cyclohexane 1 2 5 10 20 50 100
Methylcyclohexane 1 2 5 10 20 50 100

n-Butyl alcohol 50 100 200 500 1000 2000 5000 10000
2-Nitropropane 5 10 25 50 100 250 500
Ethyl acetate 5 10 25 50 100 250 500
Acrolein 5 10 25 50 100 250 500
Trichlorotrifluoroethane 5 10 25 50 100 250 500
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APPENDIX 3: VOLATILE ORGANIC COMPOUNDS CALIBRATION RANGES
cont’d

Allyl chloride 5 10 25 50 100 250 500
Acrylonitrile 5 10 25 50 100 250 500
1,4-Dioxane 50 100 250 500 1000 2500 5000
Isobutyl alcohol 50 100 250 500 1000 2500 5000
Methacrylonitrile 5 10 25 50 100 250 500
Propionitrile 5 10 25 50 100 250 500
Methyl methacrylate 5 10 25 50 100 250 500
Chlorotrifluoroethylene 5 10 25 50 100 150 200
2-Chloro-1,1,1-trifluoroethane 5 10 25 50 100 150 200
Tetrahydrofuran 5 10 25 50 100 250 500
tert-Butyl alcohol 50 100 250 500 1000 2500 5000
Isopropyl ether 1 2 5 10 20 50 100
Ethyl tert-butyl ether 1 2 5 10 20 50 100
Isopropyl alcohol 50 100 250 500 1000 2500 5000
Methyl tert-amyl ether 1 2 5 10 20 50 100
1-Chlorohexane 1 2 5 10 20 50 100
2-Chloro-1,3-
butadiene(chloroprene) 1 2 5 10 20 50 100
Chlorobenzene-d5 (IS) 20 20 20/50 20/50 20/50 20/50 20/50 20/50 20/50
Toluene-d8 (surr) 20 20/50 20/50 20/50 20/50 20/50 20/50 20/50
4-Methyl-2-pentanone 1 2.5 5 10 25 50 100 250 500
Toluene 0.5 1 2 5 10 20 50 100
trans-1,3-Dichloropropene 0.5 1 2 5 10 20 50 100
1,1,2-Trichloroethane 0.5 1 2 5 10 20 50 100
Tetrachloroethene 0.5 1 2 5 10 20 50 100
1,3-Dichloropropane 0.5 1 2 5 10 20 50 100
2-Hexanone 1 2.5 5 10 25 50 20 250 500
Dibromochloromethane 0.5 1 2 5 10 20 50 100
1,2-Dibromoethane 0.5 1 2 5 10 20 50 100
Chlorobenzene 0.5 1 2 5 10 20 50 100
1,1,1,2-Tetrachloroethane 0.5 1 2 5 10 20 50 100
Ethylbenzene 0.5 1 2 5 10 20 50 100
m,p-Xylene 1 2 4 10 20 20 100 200
o-Xylene 0.5 1 2 5 10 20 50 100
Xylenes (total) 1.5 3 6 15 30 60 150 300
Stryene 0.5 1 2 5 10 20 50 100
Ethyl methacrylate 5 10 25 50 100 250 500
1,4-Dichlorobenzene-d4 (IS) 20 20 20/50 20/50 20/50 20/50 20/50 20/50 20/50
Bromofluorobenzene (surr) 20 20/50 20/50 20/50 20/50 20/50 20/50 20/50
Bromoform 0.5 1 2 5 10 20 50 100
Isopropylbenzene 0.5 1 2 5 10 20 50 100
1,1,2,2-Tetrachloroethane 0.5 1 2 5 10 20 50 100
Bromobenzene 0.5 1 2 5 10 20 50 100
1,2,3-Trichloropropane 0.5 1 2 5 10 20 50 100
n-Propylbenzene 0.5 1 2 5 10 20 50 100
2-Chlorotoluene 0.5 1 2 5 10 20 50 100
1,3,5-Trimethylbenzene 0.5 1 2 5 10 20 50 100
4-Chlorotoluene 0.5 1 2 5 10 20 50 100

\ Laboratoriesic

2040 Savage Road Charleston, SC 29407
P.O. Box 30712, Charleston, SC 29417
Main: 843.556.8171 Fax: 843.766.1178

www.gel.com










Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry
SOP Effective 2/16/98 GL-OA-E-038 Rev 28
Revision 28 Effective September 2019 Page 46 of 56

APPENDIX 3: VOLATILE ORGANIC COMPOUNDS CALIBRATION RANGES

CONT’D
1,2,4-Trimethylbenzene 0.5 1 2 5 10 20 50 100
sec-Butylbenzene 0.5 1 2 5 10 20 50 100
1,3-Dichlorobenzene 0.5 1 2 5 10 20 50 100
tert-Butylbenzene 0.5 1 2 5 10 20 50 100
Isopropyltoluene 0.5 1 2 5 10 20 50 100
1,4-Dichlorobenzene 0.5 1 2 5 10 20 50 100
n-Butylbenzene 0.5 1 2 5 10 20 50 100
1,2-Dichlorobenzene 0.5 1 2 5 10 20 50 100
1,2-Dibromo-3-chloropropane 0.5 1 2 5 10 20 50 100
1,2,4-Trichlorobenzene 0.5 1 2 5 10 20 50 100
Hexachlorobutadiene 0.5 1 2 5 10 20 50 100
Naphthalene 0.5 1 2 5 10 20 50 100
1,2,3-Trichlorobenzene 0.5 1 2 5 10 20 50 100
cis-1,4-Dichloro-2-butene 5 10 25 50 100 250 500
trans-1,4-Dichloro-2-butene 5 10 25 50 100 250 500
Pentachloroethane 5 10 25 50 100 250 500
Benzyl chloride 5 10 25 50 100 250 500
Cyclohexanone 25 50 125 250 500 1250 2500
bis(2-Chloro-isopropyl)ether 5 10 25 50 100 250 500
Concentration
Method PQL range
Level
SW 846 8260B low level 1&la Levels 1->7a IS/SS @ 20 ppb
SW846 8260B/624.1 Level 2 Levels la->7a | IS/SS @ 50 ppb n-butyl alcohol only in la
#: Indicates calibration verification concentration level used for low level

analysis
!: Indicates calibration verification concentration level used for regular level analysis
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APPENDIX 4: Method 8260C Criteria

In addition to the general criteria outlined in the body of this SOP, the following requirements must
be met prior to analysis of samples requesting 8260C.
1.0 Initial Calibration

2.0

1.1

1.2

1.3

1.4

L.5

The calibration curve must be prepared from a minimum of five calibration points.
The RSD for all compounds must be less than 20%. If the RSD of any target analyte
exceeds 20%, then use one of the options in section 15.2.13.

If more than 10% of the compounds included in the initial calibration exceed the 20%
RSD and do not meet the minimum correlation coefficient of 0.990 for linear
regression, system maintenance should be performed and a new calibration curve
must be analyzed.

For compounds utilizing the method of linear regression, a minimum quantitation
check should be performed on the lowest calibration point. This involves
requantitation of the lowest points of the ICAL as samples (not as calibration levels)
and evaluating the recalculated concentrations compared to the true concentrations
present. The recalculated concentrations of the low calibration standards should be
within + 30% of the standard’s true concentration. It should be noted that not all
compounds are present in the calibration levels at the same concentrations.
Documentation is made on the ICAL Validation Check Sheet employed by the data
validators.

It is also recommended that a minimum response factor for the most common target
analytes be demonstrated for each individual calibration level. See Appendix 5 for a
list of compounds and recommended responses. Due to the large number of
compounds analyzed by this method, some compounds may fail to meet the criteria.
These compounds may not be critical to the specific project and may be used as
qualified data or as estimated values.

SPCC and CCC compounds are not recognized in method 8260C.

Initial Calibration Verification

2.1

2.2

Calibration curves must be verified using an initial calibration verification standard.
This must be a second source standard from the initial calibration. It may be from a
different vendor or may be a different lot from the same vendor. The response factor
or true value (percent difference or drift) should not exceed + 30%. Documentation is
made on the ICAL Validation Check Sheet employed by the data validators.

In the event that a compound falls outside of the + 30% acceptance criteria, possible
courses of action include reanalysis of the ICV, analysis of a different ICV standard
(lot or vendor), maintenance to the analytical system and/or recalibration. If holding
times are expiring, sample analysis may proceed. In this case, the Project Manager is
notified, documentation is made in the case narrative and the data are qualified.
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APPENDIX 4: METHOD 8260C CRITERIA CONTINUED

3.0 Continuing Calibration Verification Analysis

3.1

3.2

Each of the most common target analytes in the calibration verification standard
should meet the minimum response factors in Appendix 5. If the minimum response
factors are not met, check for standard degradation, injection port contamination,
column contamination, active sites, or moisture control loss.

The percent drift or percent difference for each analyte of interest should be +/-20%.
The calibration verification standard may be from the same source as the midpoint of
the initial calibration or may be a different source. If more than 20% of the total
number of requested compounds exceed +/-20% requirement, corrective action
should be taken and no samples analyzed. In cases where compounds fail, they may
still be reported as non-detects if it can be demonstrated that there was adequate
sensitivity to detect the compound at the applicable quantitation limit. For situations
when a failed compound is present, the concentrations must be reported as estimated
values.

4.0 Internal Standard Retention Time Monitoring

The retention times of the internal standards in the calibration verification standard must be
evaluated. If the retention time for any internal standard changes by more than 10 seconds
from that in the mid-point standard level of the initial calibration, the system must be
investigated for malfunctions and reanalysis of all samples analyzed during this period is
required.

5.0 Surrogate Monitoring

The recommended surrogates for this method are Toluene-d8, 4-Bromofluorobenzene, and
1,2-Dichloroethane-d4.
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APPENDIX 5: RECOMMENDED RESPONSE FACTORS FOR METHOD 8260C

TABLE 4

RECOMMENDED MINIMUM RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND

CONTINUING CALIBRATION VERIFICATION

Volatile Compounds Minimum Typical
Response Factor Response
(RF)® Factor (RF)®
Dichlorodiflucromethane 0.100 0.327
Chloromethane 0.100 0.537
Vinyl chioride 0.100 0.451
Bromomethane 0.100 0.255
Chloroethane 0.100 0.254
Trichlorefluoromethane 0.100 0.426
1,1-Dichloroethens 0.100 0.313
1.1.2-Trichlore-1,2 2-triflucroethane 0.100 0.302
Acestone 0.100 0.151
Carbon disulfide 0.100 1.163
Methyl Acetate 0.100 0.302
Methylene chlonide 0.100 0.380
trans-1,2-Dichloroethens 0.100 0.351
cis-1,2-Dichloroethene 0.100 0.376
Methyl tert-Butyl Ether 0.100 0.847
1.1-Dichloroethane 0.200 0.655
2-Butanone 0.100 0.216
Chloroform 0.200 0.557
1.1,1-Trichloroethane 0.100 0.442
Cyclohexane 0.100 0.579
Carbon tetrachloride 0.100 0.353
Benzene 0.500 1.268
1.2-Dichloroethane 0.100 0.443
Trichloroethene 0.200 0.338
Methylcyclohexane 0.100 0.501
1.2-Dichloropropane 0.100 0.382
3260C - 44 Revision 3

August 2006
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APPENDIX 5: RECOMMENDED RESPONSE FACTORS FOR 8260C CONT’D

Volatile Compounds Minimum Typical
Response Factor Response
(RFP Factor (RF)®
Bromodichloromethane 0.200 D424
cis-1,3-Dichloropropene 0.200 0.537
trans-1,3-Dichloropropene 0.100 0.515
4-Methyi-2-pentanone 0.100 0.363
Toluene 0.400 1.577
1.1.2-Trichloroethane 0100 0.518
Tetrachloroethene 0.200 0.606
2-Hexanone 0.100 0.536
Dibromochloromethane 0.100 0.652
1,2-Dibromoethane 0.100 0.624
Chlorobenzene 0.500 1.733
Ethylbenzene 0.100 2827
meta-/para-Xylene 0.100 1.080
ortho-Xylene 0.300 1.073
Styrene 0.300 1.916
Bromoform 0.100 0413
Isopropylbenzene 0.100 2271
1.1.2 2-Tetrachlorosthane 0.200 0.782
1.3-Dichlorobenzene 0.600 1.408
1,4-Dichlorobenzene 0.500 1.427
1.2-Dichlorobenzene 0.400 1.332
1.2-Dibromo-3-chloropropane 0.050 0.129
1,2 4-Trichlorobenzene 0.200 0.806

-]

The project-specific response factors obtained may be affected by the guantitation ion
selected and when using possible alternate ions the actual response factors may be

lower than those listed.

In addition, lower than the recommended minimum response

factors may be acceptable for those compounds that are not considered critical target

analytes and the associated data may be used for screening purposes.

Data provided by EPA Region Il laboratory.

8260C - 45
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APPENDIX 6: POOR PURGING COMPOUNDS

Dichlorodifluoromethane

Trichlorofluoromethane

Trichlorotrifluoroethane

Acetone

2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Cyclohexanone

Carbon disulfide

n-Butyl alcohol

tert-Butyl alcohol

Isobutyl alcohol

Isopropyl alcohol

Vinyl acetate

Methyl acetate

Ethyl acetate

1,4-Dioxane

Methyl methacrylate

Ethyl methacrylate

Propionitrile

Methacrylonitrile

1,2-Dibromo-3-chloropropane
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APPENDIX 7: TENTATIVE IDENTIFICATION PROCEDURES

Relative intensities of major ions (> 10%) in the reference spectrum should be present in

sample spectrum. This equates to detects of TICs > 5 ppb concentration (10% of 50 ppb
internal standard concentration).

Relative intensities of the major ions should agree within + 30% (i.e., for an ion with an
abundance of 50% of the standard spectra, the corresponding sample ion abundance must be
between 20 and 80 percent.)

Molecular ion present in reference spectrum should be present in sample spectrum.

Ions present in the sample spectrum but not in the reference spectrum should be reviewed for
possible background contamination or presence of coeluting compounds.

If no valid identification can be made, the compound should be reported as "unknown." If an
additional classification can be given to the unknown (unknown hydrocarbon, aromatic,
chlorinated, etc.) it should be listed as such.

Peaks that are detected in the sample and analytical blank should be flagged as such on the
report.

TIC detects with “fit” value < 85 will be identified with J qualifier. Detects with “fit” value >
85 will be identified with NJ qualifier and parameter name.

The CAS for calibrated compounds not included on the client requested list of parameters will
be the true CASRN, while the CASRN for non-calibrated compounds will be reported with
leading zeros (000) in front of the probable CASRN.

GEL’s policy for reporting calibrated compounds when requested by the client as TICs only is
to follow TIC reporting from National Functional Guidelines and report only > Sppb for VOA
with J or NJ qualification.
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APPENDIX 8: STANDARD METHOD 6200

Perform continuing calibration with one or more of the concentrations of analytical standards
in the initial calibration. Vary actual concentration of continuing calibration standard over
calibration range, with a minimum concentration greater than 2 times the reporting limit, the
acceptance criteria is 70%- 130%. For gases, the acceptance criteria is 60%-140%. If criteria
is not met then re-analyze continuing calibration standard or re-analyze initial calibration.

The Continuing Calibration Standard must be the same source (lot number) as the Initial
Calibration Standard.

Internal Standard responses should be in the range + 30% compared to the mean calibration
curve area response.

The LCS/LFB/MS/MSD/LEFS are from a different primary mix than that used to develop the
initial calibration.

A closing continuing calibration standard (same lot number) must be analyzed. The
acceptance criteria is 70%-130%. For Gases the acceptance criteria is 60%-140%. The
concentration of this standard is varied and not the same as the continuing calibration
standard.

\ Laboratoriesic

2040 Savage Road Charleston, SC 29407
P.O. Box 30712, Charleston, SC 29417
Main: 843.556.8171 Fax: 843.766.1178

www.gel.com










Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry
SOP Effective 2/16/98 GL-OA-E-038 Rev 28
Revision 28 Effective September 2019 Page 54 of 56

APPENDIX 9: 4-BROMOFLUOROBENZENE (BFB) SUGGESTED CRITERIA FOR 8260D

m/z Intensity (relative abundance)
95 50-200% of mass 174
96 5to 9% of m/z 95
(5 to 15% when using H» carrier)
173 <2% of m/z 174
174 50-200% of mass 95
175 510 9% of m/z 174
176 95 to 105% of m/z 174
177 5to 10% of m/z 176

*Criteria based on EPA Method 524.4 (Reference 17), with modified m/z and m/z 174 abundance
criteria.
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APPENDIX 10: SUMMARY OF QC CRITERIA FOR USE WITH 8260D

SUMMARY OF QC CRITERIA FOR USE WITH 8260D*

Quality Control Type

Minimum frequency

Specification

Suggested Acceptance Criteria

Initial Calibration

Prior to analyzing
samples, and as needed

minimum for
RF and linear
regressions,
6 points
minimum for
quadratic

ke Must be Meet ion ratio criteria for reference
performance check Prior to initial calibration VEISC BNor | ECIPOUNES #-DroIioH ENorDa e =En
(Secs. 9.3.1, 11.3.1) to initial Appendix 9, or alternative documented
e calibration criteria
For average response factor (RF)
5 points calibration model: £20% RSD of RFs;

For linear or quadratic regression
model: R=0.995, R?>0.99;

Independent of calibration model:
LLOQ standard recalculation (refit) is

(Secs. 9.3.2, 11.3.6)

calibration, and prior to
analyzing samples

analytes than
initial

(ICAL) if continuing regressions; within #50% of true value if it is the
(Secs. 9.3.2, performance criteria low calibration point; All other
11.3.2-11.3.5) cannot be met >90% of standards within £30% of true value;

reported
target Or, relative standard error (RSE)
analytes <20% (Refer to Method 8000 and
meet initial Reference 16 for calculation)
calibration
criteria See Method 8000 for additional
criteria.

Prepared
from different

ICAL Verification (ICV) After each initial ts;;:;e of Calculated concentrations of target

analytes are within #30% of true
value

calibration
standards
>80% of Targets are <20% difference or drift;
N . . © IS responses are within 50% to
Continuing Calibration target S00%, of mid-point of ICAL or
Verification (CCV) Once every 12 hours analytes ° P ICpAL ISs: and RTs for IS
(Secs. 9.3.3, 11.4) meet ccy | 2Verage ot i S; an S for’=s
. s have not shifted >30 seconds relative
to ICAL
i Target analyte concentrations in
Blanks preparation batch of 20 NA blanks are <1/2 LLOQ, or < 10% of
(Secs. 9.5, 9.6.1) or fewer samples; other tration in field |
BlEFks 56 Resiad concentration in field samples
Laboratory Control One per preparation Meets recovery criteria (CCV criteria
Sample (LCS) batch of 20 or fewer NA may be used if LCS and CCV are
(Sec 9.6.2) samples identical)
SW-846 Update VI 8260D - 47 Revision 4
June 2018
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APPENDIX 10: SUMMARY OF QC CRITERIA FOR THE USE WITH 8260D
(CONTINUED)

Quality Control Type

Minimum frequency

Specification

Suggested Acceptance Criteria

Duplicates and Matrix

A duplicate and matrix
spike, or matrix
spike/matrix spike
duplicate per preparation

Meets performance-based or project-
defined recovery criteria for matrix
spikes; Meets relative % difference

(Sec. 11.6.1)

Spikes batch of 20 or fewer NA b - .
& etween measured concentrations in
(Secs. 9.6.3) samples, provided - .
ey sample and laboratory duplicate or in
SlegiEe mes = matrix spike/matrix spike duplicate;
made available to the ’
laboratory
Surrogates Mc_.eet_s perforn_'\ance—based recovery
(Secs. 9.7) Added to each sample NA criteria established by the laboratory
T or criteria chosen for the project
IS response is within 50 - 200% of
Internal Standards the response of the same IS in the
(Secs. 9.8, 11.5.6) Added to each sample NA midpoint ICAL standard (or average
of ICAL) or most recent CCV
RT in sample is within £10 sec of RT
in midpoint ICAL or CCV standard or
within £10 seconds relative to the
shift of the associated IS (delta RT of
Qualitative Analyte the IS £ 10 seconds)
Identification Each target analyte NA

Characteristic ion(s) are within £30%
of expected ion ratio in reference
spectrum; or, match to reference
library spectra =0.8 (only for full
mass range acquisition modes)

2 Default acceptance criteria; alternative criteria may be specified for a given application. Refer
to Sec. 9 for more information.

SW-846 Update VI

8260D - 48

Revision 4
June 2018
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HEALTH
State of Florida

Department of Health, Bureau of Public Health Laboratories
This is to certify that

E87156

GEL LABORATORIES, LLC
2040 SAVAGE RD.
CHARLESTON, SC 29407

has complied with Florida Administrative Code 64E-1,
for the examination of environmental samples in the following categories

DRINKING WATER - GROUP Il UNREGULATED CONTAMINANTS, DRINKING WATER - GROUP Il UNREGULATED CONTAMINANTS, DRINKING
WATER - PRIMARY INORGANIC CONTAMINANTS, DRINKING WATER - SECONDARY INORGANIC CONTAMINANTS, DRINKING WATER -
RADIOCHEMISTRY, DRINKING WATER - SYNTHETIC ORGANIC CONTAMINANTS, NON-POTABLE WATER - EXTRACTABLE ORGANICS,
NON-POTABLE WATER - GENERAL CHEMISTRY, NON-POTABLE WATER - METALS, NON-POTABLE WATER - PESTICIDES-HERBICIDES-PCB'S,
NON-POTABLE WATER - RADIOCHEMISTRY, NON-POTABLE WATER - VOLATILE ORGANICS, SOLID AND CHEMICAL MATERIALS - EXTRACTABLE
ORGANICS, SOLID AND CHEMICAL MATERIALS - GENERAL CHEMISTRY, SOLID AND CHEMICAL MATERIALS - METALS, SOLID AND CHEMICAL
MATERIALS - PESTICIDES-HERBICIDES-PCB'S, SOLID AND CHEMICAL MATERIALS - RADIOCHEMISTRY, SOLID AND CHEMICAL MATERIALS -
VOLATILE ORGANICS

Continued certification is contingent upon successful on-going compliance with the NELAC Standards and FAC Rule 64E-1
regulations. Specific methods and analytes certified are cited on the Laboratory Scope of Accreditation for this laboratory and
are on file at the Bureau of Public Health Laboratories, P. O. Box 210, Jacksonville, Florida 32231. Clients and customers are

urged to verify with this agency the laboratory's certification status in Florida for particular methods and analytes.

Date Issued: July 01, 2022 Expiration Date: June 30, 2023

MA S AANL (1 A VY

Susanne Crowe, MHA
Interim Chief Bureau of Public Health Laboratories
DH Form 1697, 7/04
NON-TRANSFERABLE E87156-56-07/01/2022
Supersedes all previously issued certificates
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Ron DeSantis @" 5 £l
Governor HEALTH
Laboratory Scope of Accreditation Page 1 of 43
Attachment to Certificate #: E87156-56, expir ation date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.
State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Drinking Water e
Certification
Analyte Method/Tech Category Type Effective Date
1,2,3-Trichloropropane EPA 504.1 Group |1 Unregulated Contaminants NELAP 4/6/2018
1,2-Dibromo-3-chloropropane (DBCP) EPA 504.1 Synthetic Organic Contaminants NELAP 8/29/2011
1,2-Dibromoethane (EDB, Ethylene dibromide)  EPA 504.1 Synthetic Organic Contaminants NELAP 8/29/2011
1,4-Dioxane (1,4-Diethyleneoxide) EPA 522 Group 11 Unregulated Contaminants NELAP 8/29/2011
11-Chloroei cosafluoro-3-oxaundecane-1-sulfonic  EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
Acid (11-CIPF30UdS)
11-Chloroei cosafluoro-3-oxaundecane-1-sulfonic  EPA 537.1 Group 11 Unregulated Contaminants NELAP 6/22/2021
Acid (11-CIPF30UdS)
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2 EPA 533 Group |11 Unregulated Contaminants ~ NELAP 6/22/2021
Fluorotelomersulfonate, 8:2 FTS)
1H,1H,2H,2H-Perfluorohexanesulfonic acid (4:2 EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
Fluorotelomersulfonate, 4:2 FTS)
1H,1H,2H,2H-Perfluoro-octanesulfonic Acid (6:2 EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
Fluorotelomersulfonate, 6:2 FTS)
2-(N-Ethyl-perfluorooctane sulfonamido) acetic ~ EPA 537.1 Group |11 Unregulated Contaminants ~ NELAP 5/5/2020
acid
2-(N-Ethyl-perfluorooctane sulfonamido) acetic ~ EPA 537.1 Group |11 Unregulated Contaminants ~ NELAP 5/5/2020
acid
2-(N-Methyl-perfluorooctane sulfonamido) acetic EPA 537.1 Group 11 Unregulated Contaminants NELAP 5/5/2020
acid
2-Fluoro-octyl Ethanoic Acid (FOEA) EPA 537.1 Group 11 Unregulated Contaminants NELAP 5/5/2020
4,8-Dioxa-3H-perfluorononanoic Acid (ADONA) EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
4,8-Dioxa-3H-perfluorononanoic Acid (ADONA) EPA 537.1 Group |11 Unregulated Contaminants ~ NELAP 6/22/2021
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic  EPA 533 Group |11 Unregulated Contaminants NELAP 6/22/2021
Acid (9-CIPF3ONS)
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic  EPA 537.1 Group 11 Unregulated Contaminants NELAP 6/22/2021
Acid (9-CIPF30ONS)
Alkalinity as CaCO3 SM 2320 B-2011 Primary Inorganic Contaminants NELAP 11/1/2021
Aluminum EPA 200.7 Secondary Inorganic Contaminants NELAP 8/29/2011
Aluminum EPA 200.8 Secondary Inorganic Contaminants NELAP 8/29/2011
Antimony EPA 200.7 Secondary Inorganic Contaminants NELAP 8/29/2011
Antimony EPA 200.8 Primary Inorganic Contaminants NELAP 8/29/2011
Arsenic EPA 200.7 Secondary Inorganic Contaminants NELAP 8/29/2011
Arsenic EPA 200.8 Primary Inorganic Contaminants NELAP 8/29/2011
Barium EPA 200.7 Primary Inorganic Contaminants NELAP 8/29/2011
Barium EPA 200.8 Primary Inorganic Contaminants NELAP 8/29/2011
Beryllium EPA 200.7 Primary Inorganic Contaminants NELAP 8/29/2011
Beryllium EPA 200.8 Primary Inorganic Contaminants NELAP 8/29/2011
Bromide EPA 300.0 Primary Inorganic Contaminants NELAP 8/29/2011
Cadmium EPA 200.7 Primary Inorganic Contaminants NELAP 8/29/2011
Cadmium EPA 200.8 Primary Inorganic Contaminants NELAP 8/29/2011
Calcium EPA 200.7 Primary Inorganic Contaminants NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Ron DeSantis
Governor

Laboratory Scope of Accreditation Page 2 of 43

Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Drinking Water e
Certification

Analyte Method/Tech Category Type Effective Date
Cesium-134 EPA 901.1 Radiochemistry NELAP 8/29/2011
Cesium-137 EPA 901.1 Radiochemistry NELAP 8/29/2011
Chloride EPA 300.0 Secondary Inorganic Contaminants NELAP 8/29/2011
Chlorine SM 4500-Cl G-2011 Primary Inorganic Contaminants NELAP 5/5/2020
Chromium EPA 200.7 Primary Inorganic Contaminants NELAP 8/29/2011
Chromium EPA 200.8 Primary Inorganic Contaminants NELAP 8/29/2011
Color EPA 110.2 Secondary Inorganic Contaminants NELAP 8/29/2011
Color SM 2120 B-2011 Secondary Inorganic Contaminants NELAP 5/5/2020
Conductivity SM 2510 B-2011 Primary Inorganic Contaminants NELAP 5/5/2020
Copper EPA 200.7 Primary Inorganic NELAP 8/29/2011

Contaminants,Secondary |norganic

Contaminants
Copper EPA 200.8 Secondary Inorganic NELAP 8/29/2011

Contaminants,Primary Inorganic

Contaminants
Fluoride EPA 300.0 Primary Inorganic NELAP 8/29/2011

Contaminants,Secondary Inorganic

Contaminants
Gamma Emitters DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Gamma Emitters EPA 901.1 Radiochemistry NELAP 8/29/2011
Gross Alpha EPA 00-02 Radiochemistry NELAP 8/29/2011
Gross Alpha EPA 900.0 Radiochemistry NELAP 8/29/2011
Gross Alpha OTHER N.JA.C. 7:18-6 Radiochemistry NELAP 8/29/2011

(48-hr test)

Gross Beta EPA 900.0 Radiochemistry NELAP 8/29/2011
Hexafluoropropylene Oxide Dimer Acid EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
(HFPO-DA, GenX)
Hexafluoropropylene Oxide Dimer Acid EPA 537.1 Group |11 Unregulated Contaminants ~ NELAP 6/22/2021
(HFPO-DA, GenX)
Iron EPA 200.7 Secondary Inorganic Contaminants NELAP 8/29/2011
Lead EPA 200.7 Secondary Inorganic Contaminants NELAP 8/29/2011
Lead EPA 200.8 Primary Inorganic Contaminants NELAP 8/29/2011
Magnesium EPA 200.7 Primary Inorganic Contaminants NELAP 6/10/2015
Manganese EPA 200.7 Secondary Inorganic Contaminants NELAP 8/29/2011
Manganese EPA 200.8 Secondary Inorganic Contaminants NELAP 8/29/2011
Mercury EPA 245.1 Primary Inorganic Contaminants NELAP 8/29/2011
Mercury EPA 245.2 Primary Inorganic Contaminants NELAP 8/29/2011
Molybdenum EPA 200.7 Primary Inorganic Contaminants NELAP 8/29/2011
Molybdenum EPA 200.8 Secondary Inorganic Contaminants NELAP 8/29/2011
Nickel EPA 200.7 Primary Inorganic Contaminants NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Laboratory Scope of Accreditation
Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited

Page 3 of 43

analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Drinking Water e

Certification
Analyte Method/Tech Category Type Effective Date
Nickel EPA 200.8 Primary Inorganic Contaminants NELAP 8/29/2011
Nitrate EPA 300.0 Primary Inorganic Contaminants NELAP 8/29/2011
Nitrate as N SM 4500-NO3™ F-2016 Primary Inorganic Contaminants NELAP 11/1/2021
Nitrite EPA 300.0 Primary Inorganic Contaminants NELAP 8/29/2011
N-Methylperfluorooctane sulfonamide (MeFOSA) EPA 537.1 Group 11 Unregulated Contaminants NELAP 5/5/2020
Nonafluoro-3,6-dioxaheptanoic Acid (NFDHA)  EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
Orthophosphate as P EPA 300.0 Primary Inorganic Contaminants NELAP 8/29/2011
Perchlorate EPA 314.0 Secondary Inorganic Contaminants NELAP 8/29/2011
Perchlorate EPA 6850 Secondary Inorganic Contaminants NELAP 7/1/2012
Perfluoro(2-ethoxyethane) Sulfonic Acid EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
(PFEESA)
Perfluoro-3-methoxypropanoic Acid (PFMPA) EPA 533 Group |1 Unregulated Contaminants ~ NELAP 6/22/2021
Perfluoro-3-methoxypropanoic Acid (PFMPA) EPA 537.1 Group 11 Unregulated Contaminants NELAP 5/5/2020
Perfluoro-4-methoxybutanoic Acid (PFMBA) EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
Perfluorobutane Sulfonate (PFBS, Perfluorobutane EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
Sulfonic Acid)
Perfluorobutane Sulfonate (PFBS, Perfluorobutane EPA 537.1 Group |11 Unregulated Contaminants ~ NELAP 6/22/2021
Sulfonic Acid)
Perfluorobutanoate (PFBA, Perfluorobutanoic EPA 533 Group |11 Unregulated Contaminants NELAP 6/22/2021
Acid)
Perfluorodecanoate (PFDA, Perfluorodecanoic EPA 533 Group I11 Unregulated Contaminants ~ NELAP 6/22/2021
Acid)
Perfluorodecanoate (PFDA, Perfluorodecanoic EPA 537.1 Group |11 Unregulated Contaminants ~ NELAP 5/5/2020
Acid)
Perfluorododecanoate (PFDOA, EPA 533 Group |11 Unregulated Contaminants ~ NELAP 6/22/2021
Pefluorododecanoic Acid)
Perfluorododecanoate (PFDOA, EPA 537.1 Group |11 Unregulated Contaminants ~ NELAP 5/5/2020
Pefluorododecanoic Acid)
Perfluoroheptane Sulfonate (PFHpS, EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
Perfluoroheptane Sulfonic Acid)
Perfluoroheptane Sulfonate (PFHpS, EPA 537.1 Group |1 Unregulated Contaminants ~ NELAP 5/5/2020
Perfluoroheptane Sulfonic Acid)
Perfluoroheptanoate (PFHpA, Perfluoroheptanoic  EPA 533 Group |11 Unregulated Contaminants ~ NELAP 6/22/2021
Acid)
Perfluoroheptanoate (PFHpA, Perfluoroheptanoic  EPA 537.1 Group 11 Unregulated Contaminants NELAP 5/5/2020
Acid)
Perfluorohexadecanoate (PFHXDA, EPA 537.1 Group 11 Unregulated Contaminants NELAP 5/5/2020
Perfluorohexadecanoic acid)
Perfluorohexane Sulfonic Acid (PFHXS, EPA 533 Group |1 Unregulated Contaminants ~ NELAP 6/22/2021
Perfluorohexane Sulfonate)
Perfluorohexane Sulfonic Acid (PFHXS, EPA 537.1 Group |11 Unregulated Contaminants ~ NELAP 5/5/2020
Perfluorohexane Sulfonate)
Perfluorohexanoate (PFHXA, Perfluorohexanoic  EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
Acid)
Perfluorohexanoate (PFHXA, Perfluorohexancic  EPA 537.1 Group 11 Unregulated Contaminants NELAP 6/22/2021

Acid)

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Laboratory Scope of Accreditation

Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

Page 4 of 43

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Drinking Water e
Certification

Analyte Method/Tech Category Type Effective Date
Perfluorononanoate (PFNA, Perfluorononanoic EPA 533 Group 11 Unregulated Contaminants NELAP 6/22/2021
Acid)
Perfluorononanoate (PFNA, Perfluorononanoic ~ EPA 537.1 Group Il Unregulated Contaminants ~ NELAP 5/5/2020
Acid)
Perfluorooctane Sulfonic Acid (PFOS, EPA 533 Group |11 Unregulated Contaminants ~ NELAP 6/22/2021
Perfluoro-octane Sulfonate)
Perfluorooctane Sulfonic Acid (PFOS, EPA 537.1 Group 11 Unregulated Contaminants NELAP 6/22/2021
Perfluoro-octane Sulfonate)
Perfluoro-octanoate (PFOA, Perfluoro-octanoic ~ EPA 533 Group 111 Unregulated Contaminants NELAP 6/22/2021
Acid)
Perfluoro-octanoate (PFOA, Perfluoro-octanoic ~ EPA 537.1 Group 11 Unregulated Contaminants NELAP 5/5/2020
Acid)
Perfluoropentane Sulfonic Acid (PFPeS, EPA 533 Group |11 Unregulated Contaminants ~ NELAP 6/22/2021
Perfluoropentane Sulfonate)
Perfluoropentane Sulfonic Acid (PFPeS, EPA 537.1 Group 11 Unregulated Contaminants NELAP 5/5/2020
Perfluoropentane Sulfonate)
Perfluoropentanoate (PFPeA, Perfluoropentanoic  EPA 533 Group |11 Unregulated Contaminants NELAP 6/22/2021
Acid)
Perfluorotetradecanoate (PFTeDA, EPA 537.1 Group |11 Unregulated Contaminants ~ NELAP 6/22/2021
perfluorotetradecanoic acid)
Perfluorotridecanoate (PFTTiA, EPA 537.1 Group |11 Unregulated Contaminants ~ NELAP 5/5/2020
perfluorotridecanoic acid)
Perfluoroundecanoate (PFUNA, EPA 533 Group |11 Unregulated Contaminants NELAP 6/22/2021
Perfluoroundecanoic Acid)
Perfluoroundecanoate (PFUNA, EPA 537.1 Group 11 Unregulated Contaminants NELAP 6/22/2021
Perfluoroundecanoic Acid)
pH EPA 150.1 Secondary Inorganic NELAP 8/29/2011

Contaminants,Primary Inorganic

Contaminants
Radioactive iodine (iodine-131) EPA 901.1 Radiochemistry NELAP 8/29/2011
Radioactive iodine (iodine-131) EPA 902.0 Radiochemistry NELAP 8/29/2011
Radium-226 EPA 903.0 Radiochemistry NELAP 6/10/2015
Radium-226 EPA 903.1 Radiochemistry NELAP 8/29/2011
Radium-228 EPA 904.0 Radiochemistry NELAP 8/29/2011
Radon SM 7500-Rn B Radiochemistry NELAP 8/29/2011
Residue-filterable (TDS) EPA 160.1 Secondary Inorganic Contaminants NELAP 8/29/2011
Residue-filterable (TDS) SM 2540 C-2015 Secondary Inorganic Contaminants NELAP 11/1/2021
Selenium EPA 200.7 Secondary Inorganic Contaminants NELAP 8/29/2011
Selenium EPA 200.8 Primary Inorganic Contaminants NELAP 8/29/2011
Silicaas SiO2 EPA 200.7 Primary Inorganic Contaminants NELAP 8/29/2011
Silver EPA 200.7 Secondary Inorganic Contaminants NELAP 8/29/2011
Silver EPA 200.8 Secondary Inorganic Contaminants NELAP 8/29/2011
Sodium EPA 200.7 Primary Inorganic Contaminants NELAP 8/29/2011
Strontium-89 EPA 905.0 Radiochemistry NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171

E87156

GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407

Matrix:  Drinking Water

Certification

Analyte Method/Tech Category Type Effective Date
Strontium-90 EPA 905.0 Radiochemistry NELAP 8/29/2011
Sulfate EPA 300.0 Primary Inorganic NELAP 8/29/2011

Contaminants,Secondary Inorganic

Contaminants
Thallium EPA 200.8 Primary Inorganic Contaminants NELAP 8/29/2011
Total nitrate-nitrite EPA 300.0 Primary Inorganic Contaminants NELAP 8/29/2011
Total nitrate-nitrite EPA 353.2 Primary Inorganic Contaminants NELAP 8/29/2011
Tritium EPA 906.0 Radiochemistry NELAP 8/29/2011
Turbidity EPA 180.1 Secondary Inorganic Contaminants NELAP 6/10/2015
Turbidity SM 2130 B-2011 Secondary Inorganic Contaminants NELAP 5/5/2020
Uranium (activity) DOE U-02 Radiochemistry NELAP 8/29/2011
Uranium (mass) EPA 200.8 Radiochemistry NELAP 8/29/2011
Vanadium EPA 200.7 Primary Inorganic Contaminants NELAP 8/29/2011
Vanadium EPA 200.8 Secondary Inorganic Contaminants NELAP 8/29/2011
Zinc EPA 200.7 Secondary Inorganic Contaminants NELAP 8/29/2011
Zinc EPA 200.8 Secondary Inorganic Contaminants NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
1,1,1,2-Tetrachloroethane EPA 624.1 Volatile Organics NELAP 5/18/2018
1,1,1,2-Tetrachloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,1,1-Trichloroethane EPA 624.1 Volatile Organics NELAP 5/18/2018
1,1,1-Trichloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,1,2,2-Tetrachloroethane EPA 624.1 Volatile Organics NELAP 5/18/2018
1,1,2,2-Tetrachloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) EPA 8260 Volatile Organics NELAP 8/29/2011
1,1,2-Trichloroethane EPA 624.1 Volatile Organics NELAP 5/18/2018
1,1,2-Trichloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,1-Dichloroethane EPA 624.1 Volatile Organics NELAP 5/18/2018
1,1-Dichloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,1-Dichloroethylene EPA 624.1 Volatile Organics NELAP 5/18/2018
1,1-Dichloroethylene EPA 8260 Volatile Organics NELAP 8/29/2011
1,1-Dichloropropene EPA 8260 Volatile Organics NELAP 8/29/2011
1,2,3-Trichlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,2,3-Trichloropropane EPA 504.1 Volatile Organics NELAP 4/6/2018
1,2,3-Trichloropropane EPA 8011 Volatile Organics NELAP 4/6/2018
1,2,3-Trichloropropane EPA 8260 Volatile Organics NELAP 8/29/2011
1,2,4,5-Tetrachlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,2,4-Trichlorobenzene EPA 625.1 Extractable Organics NELAP 5/18/2018
1,2,4-Trichlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,2,4-Trichlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,2,4-Trimethylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Dibromo-3-chloropropane (DBCP) EPA 504.1 Volatile Organics NELAP 8/29/2011
1,2-Dibromo-3-chloropropane (DBCP) EPA 624.1 Volatile Organics NELAP 5/18/2018
1,2-Dibromo-3-chloropropane (DBCP) EPA 8011 Volatile Organics NELAP 8/29/2011
1,2-Dibromo-3-chloropropane (DBCP) EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Dibromoethane (EDB, Ethylene dibromide)  EPA 504.1 Volatile Organics NELAP 8/29/2011
1,2-Dibromoethane (EDB, Ethylene dibromide)  EPA 624.1 Volatile Organics NELAP 5/18/2018
1,2-Dibromoethane (EDB, Ethylene dibromide)  EPA 8011 Volatile Organics NELAP 8/29/2011
1,2-Dibromoethane (EDB, Ethylene dibromide)  EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Dichlorobenzene EPA 624.1 Volatile Organics NELAP 5/18/2018
1,2-Dichlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Dichlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,2-Dichloroethane EPA 624.1 Volatile Organics NELAP 5/18/2018
1,2-Dichloroethane EPA 8260 Volatile Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023









el
Ron DeSantis @ﬁ — -

Governor HEALTH

Laboratory Scope of Accreditation Page 7 of 43

Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
1,2-Dichloropropane EPA 624.1 Volatile Organics NELAP 5/18/2018
1,2-Dichloropropane EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Diphenylhydrazine EPA 8270 Extractable Organics NELAP 8/29/2011
1,2-Diphenylhydrazine (as Azobenzene) EPA 8270 Extractable Organics NELAP 8/29/2011
1,3,5-Trimethylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,3,5-Trinitrobenzene (1,3,5-TNB) EPA 8270 Extractable Organics NELAP 8/29/2011
1,3,5-Trinitrobenzene (1,3,5-TNB) EPA 8330 Extractable Organics NELAP 8/29/2011
1,3-Dichlorobenzene EPA 624.1 Volatile Organics NELAP 5/18/2018
1,3-Dichlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,3-Dichlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,3-Dichloropropane EPA 8260 Volatile Organics NELAP 8/29/2011
1,3-Dinitrobenzene (1,3-DNB) EPA 8270 Extractable Organics NELAP 8/29/2011
1,3-Dinitrobenzene (1,3-DNB) EPA 8330 Extractable Organics NELAP 8/29/2011
1,4-Dichlorobenzene EPA 624.1 Volatile Organics NELAP 5/18/2018
1,4-Dichlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,4-Dichlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,4-Dinitrobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,4-Dioxane (1,4-Diethyleneoxide) EPA 8260 Volatile Organics NELAP 8/29/2011
1,4-Naphthoquinone EPA 8270 Extractable Organics NELAP 8/29/2011
1,4-Phenylenediamine EPA 8270 Extractable Organics NELAP 8/29/2011
11-Chloroei cosafluoro-3-oxaundecane-1-sulfonic  GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid (11-CIPF30UdS) Modified/ LC-MS-MS
11-Chloroei cosafluoro-3-oxaundecane-1-sulfonic  GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid (11-CIPF30UdS)
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Fluorotelomersulfonate, 8:2 FTS) Modified/ LC-MS-MS
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Fluorotelomersulfonate, 8:2 FTS)
1H,1H,2H,2H-Perfluorododecane Sulfonate (10:2 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Fluorotelomersulfonic acid, 10:2 FTS) Modified/ LC-MS-MS
1H,1H,2H,2H-Perfluorododecane Sulfonate (10:2 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Fluorotelomersulfonic acid, 10:2 FTS)
1H,1H,2H,2H-Perfluorohexane Sulfonate (4:2 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Fluorotelomersulfonic acid, 4:2 FTS)
1H,1H,2H,2H-Perfluorohexanesulfonic acid (4:2 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Fluorotelomersulfonate, 4:2 FTS) Modified/ LC-MS-MS
1H,1H,2H,2H-Perfluoro-octanesulfonic Acid (6:2 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Fluorotelomersulfonate, 6:2 FTS) Modified/ LC-MS-MS
1H,1H,2H,2H-Perfluoro-octanesulfonic Acid (6:2 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Fluorotelomersulfonate, 6:2 FTS)
1-Methylnaphthalene EPA 8270 Extractable Organics NELAP 8/29/2011
1-Naphthylamine EPA 8270 Extractable Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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analytes should be used only when associated with a valid certificate.

StateLaboratory ID: E87156 EPA Lab Code: SC00012
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407
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(843) 556-8171

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
2-(N-Ethyl-perfluorooctane sulfonamido) acetic ~ GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
acid Modified/ LC-MS-MS
2-(N-Ethyl-perfluorooctane sulfonamido) acetic ~ GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
acid
2-(N-Methyl-perfluorooctane sulfonamido) acetic GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
acid Modified/ LC-MS-MS
2-(N-Methyl-perfluorooctane sulfonamido) acetic GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
acid
2,2-Dichloropropane EPA 8260 Volatile Organics NELAP 8/29/2011
2,2'-Oxybis(1-chloropropane),bis(2-Chloro-1-meth EPA 625.1 Extractable Organics NELAP 5/18/2018
ylethyl)ether (fka bis(2-Chloroisopropyl) ether
2,2'-Oxybis(1-chloropropane),bis(2-Chloro-1-meth EPA 8260 Volatile Organics NELAP 7/1/2012
ylethyl)ether (fka bis(2-Chloroisopropyl) ether
2,2'-Oxybis(1-chloropropane),bis(2-Chloro-1-meth EPA 8270 Extractable Organics NELAP 8/29/2011
ylethyl)ether (fka bis(2-Chloroisopropyl) ether
2,3,4,6-Tetrachlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,3-Dichloroaniline EPA 625.1 Extractable Organics NELAP 5/18/2018
2,3-Dichloroaniline EPA 8270 Extractable Organics NELAP 7/1/2012
245T EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
2,4,5-Trichlorophenol EPA 625.1 Extractable Organics NELAP 5/18/2018
2,4,5-Trichlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,4,6-Trichlorophenol EPA 625.1 Extractable Organics NELAP 5/18/2018
2,4,6-Trichlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,4,6-Trinitrotoluene (2,4,6-TNT) EPA 8330 Extractable Organics NELAP 8/29/2011
2,4-D EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
2,4-DB EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
2,4-Dichlorophenol EPA 625.1 Extractable Organics NELAP 5/18/2018
2,4-Dichlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,4-Dimethylphenol EPA 625.1 Extractable Organics NELAP 5/18/2018
2,4-Dimethylphenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,4-Dinitrophenol EPA 625.1 Extractable Organics NELAP 5/18/2018
2,4-Dinitrophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,4-Dinitrotoluene (2,4-DNT) EPA 625.1 Extractable Organics NELAP 5/18/2018
2,4-Dinitrotoluene (2,4-DNT) EPA 8270 Extractable Organics NELAP 8/29/2011
2,4-Dinitrotoluene (2,4-DNT) EPA 8330 Extractable Organics NELAP 8/29/2011
2,6-Dichlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,6-Dinitrotoluene (2,6-DNT) EPA 625.1 Extractable Organics NELAP 5/18/2018
2,6-Dinitrotoluene (2,6-DNT) EPA 8270 Extractable Organics NELAP 8/29/2011
2,6-Dinitrotoluene (2,6-DNT) EPA 8330 Extractable Organics NELAP 8/29/2011
2-Acetylaminofluorene EPA 8270 Extractable Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
2-Amino-4,6-dinitrotoluene (2-am-dnt) EPA 8330 Extractable Organics NELAP 8/29/2011
2-Butanone (Methyl ethyl ketone, MEK) EPA 624.1 Volatile Organics NELAP 5/18/2018
2-Butanone (Methyl ethyl ketone, MEK) EPA 8015 Volatile Organics NELAP 8/29/2011
2-Butanone (Methyl ethyl ketone, MEK) EPA 8260 Volatile Organics NELAP 8/29/2011
2-Chloroethyl vinyl ether EPA 624.1 Volatile Organics NELAP 5/18/2018
2-Chloroethyl vinyl ether EPA 8260 Volatile Organics NELAP 8/29/2011
2-Chloronaphthalene EPA 625.1 Extractable Organics NELAP 5/18/2018
2-Chloronaphthalene EPA 8270 Extractable Organics NELAP 8/29/2011
2-Chlorophenol EPA 625.1 Extractable Organics NELAP 5/18/2018
2-Chlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2-Chlorotoluene EPA 8260 Volatile Organics NELAP 8/29/2011
2-Fluoro-octyl Ethanoic Acid (FOEA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Modified/ LC-MS-MS
2-Fluoro-octyl Ethanoic Acid (FOEA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Modified/ LC-MS-MS
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
2H,2H,3H,3H-Perfluoro-octanoic Acid (5:3 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
FTCA) Modified/ LC-MS-MS
2|—‘|'H 62:),3H ,3H-Perfluoro-octanoic Acid (5:3 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
2-Hexanone EPA 8260 Volatile Organics NELAP 8/29/2011
2-Methyl-4,6-dinitrophenol EPA 625.1 Extractable Organics NELAP 5/18/2018
2-Methyl-4,6-dinitrophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2-Methylnaphthalene EPA 625.1 Extractable Organics NELAP 5/18/2018
2-Methylnaphthalene EPA 8270 Extractable Organics NELAP 8/29/2011
2-Methylphenol (o-Cresol) EPA 625.1 Extractable Organics NELAP 5/18/2018
2-Methylphenol (o-Cresol) EPA 8270 Extractable Organics NELAP 8/29/2011
2-Naphthylamine EPA 8270 Extractable Organics NELAP 8/29/2011
2-Nitroaniline EPA 625.1 Extractable Organics NELAP 5/18/2018
2-Nitroaniline EPA 8270 Extractable Organics NELAP 8/29/2011
2-Nitrophenol EPA 625.1 Extractable Organics NELAP 5/18/2018
2-Nitrophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2-Nitropropane EPA 8260 Volatile Organics NELAP 8/29/2011
2-Nitrotoluene EPA 8330 Extractable Organics NELAP 8/29/2011
2-Pentanone EPA 8260 Volatile Organics NELAP 4/25/2014
2-Picoline (2-Methylpyridine) EPA 8270 Extractable Organics NELAP 8/29/2011
3,3-Dichlorobenzidine EPA 625.1 Extractable Organics NELAP 5/18/2018

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Non-Potable Water
Certification

Analyte Method/Tech Category Type Effective Date
3,3-Dichlorobenzidine EPA 8270 Extractable Organics NELAP 8/29/2011
3,3-Dimethylbenzidine EPA 8270 Extractable Organics NELAP 8/29/2011
3,5-Dinitroaniline EPA 8330 Extractable Organics NELAP 7/1/2012
3-Methylcholanthrene EPA 8270 Extractable Organics NELAP 8/29/2011
3-Methylphenol (m-Cresol) EPA 625.1 Extractable Organics NELAP 5/18/2018
3-Methylphenol (m-Cresol) EPA 8270 Extractable Organics NELAP 8/29/2011
3-Nitroaniline EPA 625.1 Extractable Organics NELAP 5/18/2018
3-Nitroaniline EPA 8270 Extractable Organics NELAP 8/29/2011
3-Nitrotoluene EPA 8330 Extractable Organics NELAP 8/29/2011
4,4,5,5,6,6,6-Heptafluorohexancic Acid (3:3 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
FTCA) Modified / LC-MS-MS
#,CSAS),G,G,G-HeptafI uorohexanoic Acid (3:3 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
4,4-DDD EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
4,4-DDD EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
4,4-DDE EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
4,4-DDE EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
4,4-DDT EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
4,4-DDT EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
4,8-Dioxa-3H-perfluorononanoic Acid (ADONA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Modified / LC-MS-MS
4,8-Dioxa-3H-perfluorononanoic Acid (ADONA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
4-Amino-2,6-dinitrotol uene (4-am-dnt) EPA 8330 Extractable Organics NELAP 8/29/2011
4-Aminobiphenyl EPA 8270 Extractable Organics NELAP 8/29/2011
4-Bromophenyl pheny! ether EPA 625.1 Extractable Organics NELAP 5/18/2018
4-Bromophenyl phenyl ether EPA 8270 Extractable Organics NELAP 8/29/2011
4-Chloro-3-methyl phenol EPA 625.1 Extractable Organics NELAP 5/18/2018
4-Chloro-3-methyl phenol EPA 8270 Extractable Organics NELAP 8/29/2011
4-Chloroaniline EPA 625.1 Extractable Organics NELAP 5/18/2018
4-Chloroaniline EPA 8270 Extractable Organics NELAP 8/29/2011
4-Chlorophenyl phenylether EPA 625.1 Extractable Organics NELAP 5/18/2018
4-Chlorophenyl phenylether EPA 8270 Extractable Organics NELAP 8/29/2011
4-Chlorotoluene EPA 8260 Volatile Organics NELAP 8/29/2011
4-Dimethyl aminoazobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
4-Methyl-2-pentanone (MIBK) EPA 8260 Volatile Organics NELAP 8/29/2011
4-Methylphenol (p-Cresol) EPA 625.1 Extractable Organics NELAP 5/18/2018
4-Methylphenol (p-Cresol) EPA 8270 Extractable Organics NELAP 8/29/2011
4-Nitroaniline EPA 625.1 Extractable Organics NELAP 5/18/2018

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
4-Nitroaniline EPA 8270 Extractable Organics NELAP 8/29/2011
4-Nitrophenol EPA 625.1 Extractable Organics NELAP 5/18/2018
4-Nitrophenol EPA 8270 Extractable Organics NELAP 8/29/2011
4-Nitroquinoline 1-oxide EPA 8270 Extractable Organics NELAP 8/29/2011
4-Nitrotoluene EPA 8330 Extractable Organics NELAP 8/29/2011
5-Nitro-o-toluidine EPA 8270 Extractable Organics NELAP 8/29/2011
7,12-Dimethylbenz(a) anthracene EPA 8270 Extractable Organics NELAP 8/29/2011
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic  GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid (9-CIPF3ONS) Modified/ LC-MS-MS
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic  GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid (9-CIPF3ONS)
a,a-Dimethylphenethylamine EPA 8270 Extractable Organics NELAP 8/29/2011
Acenaphthene EPA 625.1 Extractable Organics NELAP 5/18/2018
Acenaphthene EPA 8270 Extractable Organics NELAP 8/29/2011
Acenaphthylene EPA 625.1 Extractable Organics NELAP 5/18/2018
Acenaphthylene EPA 8270 Extractable Organics NELAP 8/29/2011
Acetone EPA 8260 Volatile Organics NELAP 8/29/2011
Acetonitrile EPA 8260 Volatile Organics NELAP 8/29/2011
Acetophenone EPA 625.1 Extractable Organics NELAP 5/18/2018
Acetophenone EPA 8270 Extractable Organics NELAP 8/29/2011
Acidity, as CaCO3 EPA 305.1 Genera Chemistry NELAP 8/29/2011
Acidity, as CaCO3 SM 2310 B-2011 General Chemistry NELAP 5/5/2020
Acrolein (Propenal) EPA 624.1 Volatile Organics NELAP 5/18/2018
Acrolein (Propenal) EPA 8260 Volatile Organics NELAP 8/29/2011
Acrylonitrile EPA 624.1 Volatile Organics NELAP 5/18/2018
Acrylonitrile EPA 8260 Volatile Organics NELAP 8/29/2011
Adsorbable organic halogens (AOX) EPA 1650 General Chemistry NELAP 8/29/2011
Aldrin EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Aldrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Alkalinity as CaCO3 EPA 310.1 General Chemistry NELAP 8/29/2011
Alkalinity as CaCO3 SM 2320 B-2011 Extractable Organics NELAP 5/5/2020
Allyl chloride (3-Chloropropene) EPA 8260 Volatile Organics NELAP 8/29/2011
alpha-BHC (alpha-Hexachlorocyclohexane) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
apha-BHC (al pha-Hexachlorocycl ohexane) EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
apha-Chlordane EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
apha-Chlordane EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
alpha-Terpineol EPA 625.1 Extractable Organics NELAP 5/18/2018

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Laboratory Scope of Accreditation

Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
apha-Terpineol EPA 8270 Extractable Organics NELAP 7/1/2012
Aluminum EPA 200.7 Metals NELAP 8/29/2011
Aluminum EPA 200.8 Metals NELAP 8/29/2011
Aluminum EPA 6010 Metals NELAP 8/29/2011
Aluminum EPA 6020 Metals NELAP 8/29/2011
Amenable cyanide EPA 335.1 General Chemistry NELAP 8/29/2011
Amenable cyanide EPA 9012 Genera Chemistry NELAP 8/29/2011
Amenable cyanide SM 4500-CN ™ G-2016 General Chemistry NELAP 11/1/2021
AmmoniaasN EPA 350.1 General Chemistry NELAP 8/29/2011
AmmoniaasN SM 4500-NH3 H-2011 Extractable Organics NELAP 5/5/2020
Aniline EPA 625.1 Extractable Organics NELAP 5/18/2018
Aniline EPA 8270 Extractable Organics NELAP 8/29/2011
Anthracene EPA 625.1 Extractable Organics NELAP 5/18/2018
Anthracene EPA 8270 Extractable Organics NELAP 8/29/2011
Antimony EPA 200.7 Metals NELAP 8/29/2011
Antimony EPA 200.8 Metals NELAP 8/29/2011
Antimony EPA 6010 Metals NELAP 8/29/2011
Antimony EPA 6020 Metals NELAP 8/29/2011
Aramite EPA 8270 Extractable Organics NELAP 8/29/2011
Aroclor-1016 (PCB-1016) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Aroclor-1016 (PCB-1016) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1221 (PCB-1221) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Aroclor-1221 (PCB-1221) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1232 (PCB-1232) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Aroclor-1232 (PCB-1232) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1242 (PCB-1242) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Aroclor-1242 (PCB-1242) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1248 (PCB-1248) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Aroclor-1248 (PCB-1248) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1254 (PCB-1254) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Aroclor-1254 (PCB-1254) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1260 (PCB-1260) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Aroclor-1260 (PCB-1260) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1262 (PCB-1262) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1268 (PCB-1268) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Arsenic EPA 200.7 Metals NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Arsenic EPA 200.8 Metals NELAP 8/29/2011
Arsenic EPA 6010 Metals NELAP 8/29/2011
Arsenic EPA 6020 Metals NELAP 8/29/2011
Atrazine EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Barium EPA 200.7 Metals NELAP 8/29/2011
Barium EPA 200.8 Metals NELAP 8/29/2011
Barium EPA 6010 Metals NELAP 8/29/2011
Barium EPA 6020 Metals NELAP 8/29/2011
Barium 133 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Benzaldehyde EPA 8270 Extractable Organics NELAP 8/29/2011
Benzene EPA 624.1 Volatile Organics NELAP 5/18/2018
Benzene EPA 8260 Volatile Organics NELAP 8/29/2011
Benzidine EPA 625.1 Extractable Organics NELAP 5/18/2018
Benzidine EPA 8270 Extractable Organics NELAP 8/29/2011
Benzo(a)anthracene EPA 625.1 Extractable Organics NELAP 5/18/2018
Benzo(a)anthracene EPA 8270 Extractable Organics NELAP 8/29/2011
Benzo(a)pyrene EPA 625.1 Extractable Organics NELAP 5/18/2018
Benzo(a)pyrene EPA 8270 Extractable Organics NELAP 8/29/2011
Benzo(b)fluoranthene EPA 625.1 Extractable Organics NELAP 5/18/2018
Benzo(b)fluoranthene EPA 8270 Extractable Organics NELAP 8/29/2011
Benzo(g,h,i)perylene EPA 625.1 Extractable Organics NELAP 5/18/2018
Benzo(g,h,i)perylene EPA 8270 Extractable Organics NELAP 8/29/2011
Benzo(k)fluoranthene EPA 625.1 Extractable Organics NELAP 5/18/2018
Benzo(k)fluoranthene EPA 8270 Extractable Organics NELAP 8/29/2011
Benzoic acid EPA 8270 Extractable Organics NELAP 8/29/2011
Benzyl alcohol EPA 8270 Extractable Organics NELAP 8/29/2011
Benzyl chloride EPA 8260 Volatile Organics NELAP 8/29/2011
Beryllium EPA 200.7 Metals NELAP 8/29/2011
Beryllium EPA 200.8 Metals NELAP 8/29/2011
Beryllium EPA 6010 Metals NELAP 8/29/2011
Beryllium EPA 6020 Metals NELAP 8/29/2011
beta-BHC (beta-Hexachl orocyclohexane) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
beta-BHC (beta-Hexachl orocyclohexane) EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Biochemical oxygen demand EPA 405.1 General Chemistry NELAP 8/29/2011
Biochemical oxygen demand SM 5210 B-2016 General Chemistry NELAP 11/1/2021
Biphenyl (1,1-Biphenyl, BZ 0) EPA 8270 Extractable Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
bis(2-Chloroethoxy)methane EPA 625.1 Extractable Organics NELAP 5/18/2018
bis(2-Chloroethoxy)methane EPA 8270 Extractable Organics NELAP 8/29/2011
bis(2-Chloroethyl) ether EPA 625.1 Extractable Organics NELAP 5/18/2018
bis(2-Chloroethyl) ether EPA 8270 Extractable Organics NELAP 8/29/2011
Boron EPA 200.7 Metals NELAP 8/29/2011
Boron EPA 200.8 Metals NELAP 4/6/2018
Boron EPA 6010 Metals NELAP 8/29/2011
Boron EPA 6020 Metals NELAP 8/29/2011
Bromide EPA 300.0 General Chemistry NELAP 8/29/2011
Bromide EPA 9056 General Chemistry NELAP 8/29/2011
Bromobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
Bromochloromethane EPA 8260 Volatile Organics NELAP 8/29/2011
Bromodi chloromethane EPA 624.1 Volatile Organics NELAP 5/18/2018
Bromodi chloromethane EPA 8260 Volatile Organics NELAP 8/29/2011
Bromoform EPA 624.1 Volatile Organics NELAP 5/18/2018
Bromoform EPA 8260 Volatile Organics NELAP 8/29/2011
Butyl benzyl phthalate EPA 625.1 Extractable Organics NELAP 5/18/2018
Butyl benzyl phthalate EPA 8270 Extractable Organics NELAP 8/29/2011
Cadmium EPA 200.7 Metals NELAP 8/29/2011
Cadmium EPA 200.8 Metals NELAP 8/29/2011
Cadmium EPA 6010 Metals NELAP 8/29/2011
Cadmium EPA 6020 Metals NELAP 8/29/2011
Calcium EPA 200.7 Metals NELAP 8/29/2011
Calcium EPA 200.8 Metals NELAP 4/6/2018
Calcium EPA 6010 Metals NELAP 8/29/2011
Calcium EPA 6020 Metals NELAP 8/29/2011
Caprolactam EPA 8270 Extractable Organics NELAP 8/29/2011
Carbazole EPA 625.1 Extractable Organics NELAP 5/18/2018
Carbazole EPA 8270 Extractable Organics NELAP 8/29/2011
Carbon disulfide EPA 8260 Volatile Organics NELAP 8/29/2011
Carbon tetrachloride EPA 624.1 Volatile Organics NELAP 5/18/2018
Carbon tetrachloride EPA 8260 Volatile Organics NELAP 8/29/2011
Carbonaceous BOD (CBOD) SM 5210 B-2016 General Chemistry NELAP 11/1/2021
Cesium-134 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Cesium-134 EPA 901.1 Radiochemistry NELAP 8/29/2011
Cesium-137 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Cesium-137 EPA 901.1 Radiochemistry NELAP 8/29/2011
Chemical oxygen demand EPA 410.4 General Chemistry NELAP 8/29/2011
Chlordane (tech.) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Chlordane (tech.) EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Chloride EPA 300.0 General Chemistry NELAP 8/29/2011
Chloride EPA 9056 General Chemistry NELAP 8/29/2011
Chlorine SM 4500-Cl G-2011 Extractable Organics NELAP 5/5/2020
Chlorobenzene EPA 624.1 Volatile Organics NELAP 5/18/2018
Chlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
Chlorobenzilate EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Chloroethane EPA 624.1 Volatile Organics NELAP 5/18/2018
Chloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
Chloroform EPA 624.1 Volatile Organics NELAP 5/18/2018
Chloroform EPA 8260 Volatile Organics NELAP 8/29/2011
Chloroprene EPA 8260 Volatile Organics NELAP 8/29/2011
Chromium EPA 200.7 Metals NELAP 8/29/2011
Chromium EPA 200.8 Metals NELAP 8/29/2011
Chromium EPA 6010 Metals NELAP 8/29/2011
Chromium EPA 6020 Metals NELAP 8/29/2011
Chromium VI EPA 7196 General Chemistry NELAP 8/29/2011
Chromium VI SM 3500-Cr B-2011 Extractable Organics NELAP 5/5/2020
Chrysene EPA 625.1 Extractable Organics NELAP 5/18/2018
Chrysene EPA 8270 Extractable Organics NELAP 8/29/2011
cis-1,2-Dichloroethylene EPA 8260 Volatile Organics NELAP 8/29/2011
cis-1,3-Dichloropropene EPA 624.1 Volatile Organics NELAP 5/18/2018
cis-1,3-Dichloropropene EPA 8260 Volatile Organics NELAP 8/29/2011
cis-1,4-Dichloro-2-butene EPA 8260 Volatile Organics NELAP 8/29/2011
Cobalt EPA 200.7 Metals NELAP 8/29/2011
Cobalt EPA 200.8 Metals NELAP 8/29/2011
Cobalt EPA 6010 Metals NELAP 8/29/2011
Cobalt EPA 6020 Metals NELAP 8/29/2011
Cobalt-60 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Cobalt-60 EPA 901.1 Radiochemistry NELAP 8/29/2011
Color EPA 110.2 General Chemistry NELAP 8/29/2011
Color SM 2120 B-2011 Extractable Organics NELAP 5/5/2020
Conductivity EPA 120.1 General Chemistry NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

StateLaboratory ID: E87156 EPA Lab Code: SC00012
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

(843) 556-8171

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Conductivity EPA 9050 General Chemistry NELAP 8/29/2011
Conductivity SM 2510 B-2011 Extractable Organics NELAP 5/5/2020
Copper EPA 200.7 Metals NELAP 8/29/2011
Copper EPA 200.8 Metals NELAP 8/29/2011
Copper EPA 6010 Metals NELAP 8/29/2011
Copper EPA 6020 Metals NELAP 8/29/2011
Cyanide EPA 335.4 Genera Chemistry NELAP 8/29/2011
Cyclohexane EPA 8260 Volatile Organics NELAP 8/29/2011
Cyclohexanone EPA 8260 Extractable Organics NELAP 7/1/2012
Dalapon EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
delta-BHC EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
deltaBHC EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Di(2-ethylhexyl) phthalate (DEHP) EPA 625.1 Extractable Organics NELAP 5/18/2018
Di(2-ethylhexyl) phthalate (DEHP) EPA 8270 Extractable Organics NELAP 8/29/2011
Diallate EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Dibenz(ah)anthracene EPA 625.1 Extractable Organics NELAP 5/18/2018
Dibenz(ah)anthracene EPA 8270 Extractable Organics NELAP 8/29/2011
Dibenzo(a,e)pyrene EPA 8270 Extractable Organics NELAP 8/29/2011
Dibenzofuran EPA 625.1 Extractable Organics NELAP 5/18/2018
Dibenzofuran EPA 8270 Extractable Organics NELAP 8/29/2011
Dibromochloromethane EPA 624.1 Volatile Organics NELAP 5/18/2018
Dibromochloromethane EPA 8260 Volatile Organics NELAP 8/29/2011
Dibromomethane EPA 624.1 Volatile Organics NELAP 5/18/2018
Dibromomethane EPA 8260 Volatile Organics NELAP 8/29/2011
Dicamba EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Dichlorodifluoromethane EPA 8260 Volatile Organics NELAP 8/29/2011
Dichloroprop (Dichlorprop) EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Dieldrin EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Dieldrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Diesel range organics (DRO) EPA 8015 Extractable Organics NELAP 8/29/2011
Diethyl ether EPA 8260 Volatile Organics NELAP 8/29/2011
Diethyl phthalate EPA 625.1 Extractable Organics NELAP 5/18/2018
Diethyl phthalate EPA 8270 Extractable Organics NELAP 8/29/2011
Dimethoate EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Dimethyl phthalate EPA 625.1 Extractable Organics NELAP 5/18/2018
Dimethyl phthalate EPA 8270 Extractable Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022

Expiration Date: 6/30/2023

of 43
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Di-n-butyl phthalate EPA 625.1 Extractable Organics NELAP 5/18/2018
Di-n-butyl phthalate EPA 8270 Extractable Organics NELAP 8/29/2011
Di-n-octyl phthalate EPA 625.1 Extractable Organics NELAP 5/18/2018
Di-n-octyl phthalate EPA 8270 Extractable Organics NELAP 8/29/2011
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)  EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Diphenylamine EPA 8270 Extractable Organics NELAP 8/29/2011
Disulfoton EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endosulfan | EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Endosulfan | EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endosulfan I1 EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Endosulfan I1 EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endosulfan sulfate EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Endosulfan sulfate EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endrin EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Endrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endrin aldehyde EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Endrin aldehyde EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endrin ketone EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Endrin ketone EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Ethanol EPA 8015 Volatile Organics NELAP 8/29/2011
Ethyl acetate EPA 8015 Volatile Organics NELAP 8/29/2011
Ethyl acetate EPA 8260 Volatile Organics NELAP 8/29/2011
Ethyl methacrylate EPA 8260 Volatile Organics NELAP 8/29/2011
Ethyl methanesulfonate EPA 8270 Extractable Organics NELAP 8/29/2011
Ethylbenzene EPA 624.1 Volatile Organics NELAP 5/18/2018
Ethylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
Ethylene glycol EPA 8015 Volatile Organics NELAP 8/29/2011
Famphur EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Fluoranthene EPA 625.1 Extractable Organics NELAP 5/18/2018
Fluoranthene EPA 8270 Extractable Organics NELAP 8/29/2011
Fluorene EPA 625.1 Extractable Organics NELAP 5/18/2018
Fluorene EPA 8270 Extractable Organics NELAP 8/29/2011
Fluoride EPA 300.0 General Chemistry NELAP 8/29/2011
Fluoride EPA 9056 General Chemistry NELAP 8/29/2011
Gamma Emitters DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Gamma Emitters EPA 901.1 Radiochemistry NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
gamma-BHC (Lindane, EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
gamma-Hexachlorocyclohexane)
gamma-BHC (Lindane, EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
gamma-Hexachlorocyclohexane)
gamma-Chlordane EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
gamma-Chlordane EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Gasoline range organics (GRO) EPA 8015 Extractable Organics NELAP 8/29/2011
Gross Alpha EPA 900.0 Radiochemistry NELAP 8/29/2011
Gross Alpha EPA 9310 Radiochemistry NELAP 8/29/2011
Gross Beta EPA 900.0 Radiochemistry NELAP 8/29/2011
Gross Beta EPA 9310 Radiochemistry NELAP 8/29/2011
Hardness EPA 130.2 General Chemistry NELAP 8/29/2011
Hardness SM 2340 B-2011 Extractable Organics NELAP 5/5/2020
Hardness (calc.) EPA 200.7 Metals NELAP 8/29/2011
Heptachlor EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Heptachlor EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Heptachlor epoxide EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Heptachlor epoxide EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Hexachlorobenzene EPA 625.1 Extractable Organics NELAP 5/18/2018
Hexachlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
Hexachl orobutadiene EPA 625.1 Extractable Organics NELAP 5/18/2018
Hexachlorobutadiene EPA 8260 Volatile Organics NELAP 8/29/2011
Hexachlorobutadiene EPA 8270 Extractable Organics NELAP 8/29/2011
Hexachlorocyclopentadiene EPA 625.1 Extractable Organics NELAP 5/18/2018
Hexachl orocyclopentadiene EPA 8270 Extractable Organics NELAP 8/29/2011
Hexachloroethane EPA 625.1 Extractable Organics NELAP 5/18/2018
Hexachloroethane EPA 8270 Extractable Organics NELAP 8/29/2011
Hexachlorophene EPA 8270 Extractable Organics NELAP 8/29/2011
Hexachl oropropene EPA 8270 Extractable Organics NELAP 8/29/2011
Hexafluoropropylene Oxide Dimer Acid GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
(HFPO-DA, GenX) Modified/ LC-MS-MS
Hexafluoropropylene Oxide Dimer Acid GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
(HFPO-DA, GenX)
Ignitability EPA 1020 General Chemistry NELAP 8/29/2011
Indeno(1,2,3-cd)pyrene EPA 625.1 Extractable Organics NELAP 5/18/2018
Indeno(1,2,3-cd)pyrene EPA 8270 Extractable Organics NELAP 8/29/2011
lodomethane (Methy! iodide) EPA 8260 Volatile Organics NELAP 8/29/2011
Iron EPA 200.7 Metals NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023

of 43
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Iron EPA 200.8 Metals NELAP 4/6/2018
Iron EPA 6010 Metals NELAP 8/29/2011
Iron EPA 6020 Metals NELAP 8/29/2011
Isobutyl alcohol (2-Methyl-1-propanol) EPA 8015 Volatile Organics NELAP 8/29/2011
Isobutyl alcohol (2-Methyl-1-propanol) EPA 8260 Volatile Organics NELAP 8/29/2011
Isodrin EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
|sophorone EPA 625.1 Extractable Organics NELAP 5/18/2018
Isophorone EPA 8270 Extractable Organics NELAP 8/29/2011
Isopropy! acohol (2-Propanol) EPA 8015 Volatile Organics NELAP 8/29/2011
|sopropylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
|sosafrole EPA 8270 Extractable Organics NELAP 8/29/2011
Kepone EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Kjeldahl nitrogen - total EPA 351.2 General Chemistry NELAP 8/29/2011
Kjeldahl nitrogen - total SM 4500-Norg D-2011 General Chemistry NELAP 5/5/2020
Lead EPA 200.7 Metals NELAP 8/29/2011
Lead EPA 200.8 Metals NELAP 8/29/2011
Lead EPA 6010 Metals NELAP 8/29/2011
Lead EPA 6020 Metals NELAP 8/29/2011
Lithium EPA 6020 Metals NELAP 8/29/2011
m+p-Xylenes EPA 624.1 Volatile Organics NELAP 5/18/2018
m+p-Xylenes EPA 8260 Volatile Organics NELAP 4/6/2018
Magnesium EPA 200.7 Metals NELAP 8/29/2011
Magnesium EPA 200.8 Metals NELAP 8/29/2011
Magnesium EPA 6010 Metals NELAP 8/29/2011
Magnesium EPA 6020 Metals NELAP 8/29/2011
Manganese EPA 200.7 Metals NELAP 8/29/2011
Manganese EPA 200.8 Metals NELAP 8/29/2011
Manganese EPA 6010 Metals NELAP 8/29/2011
Manganese EPA 6020 Metals NELAP 8/29/2011
MCPA EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
MCPP EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Mercury EPA 1631 Metals NELAP 8/29/2011
Mercury EPA 245.1 Metals NELAP 8/29/2011
Mercury EPA 245.2 Metals NELAP 8/29/2011
Mercury EPA 7470 Metals NELAP 8/29/2011
Methacrylonitrile EPA 8260 Volatile Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Non-Potable Water
Certification

Analyte Method/Tech Category Type Effective Date
Methanol EPA 8015 Volatile Organics NELAP 8/29/2011
Methapyrilene EPA 8270 Extractable Organics NELAP 8/29/2011
Methoxychlor EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Methoxychlor EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Methyl acetate EPA 8260 Volatile Organics NELAP 8/29/2011
Methyl bromide (Bromomethane) EPA 624.1 Volatile Organics NELAP 5/18/2018
Methyl bromide (Bromomethane) EPA 8260 Volatile Organics NELAP 8/29/2011
Methyl chloride (Chloromethane) EPA 624.1 Volatile Organics NELAP 5/18/2018
Methyl chloride (Chloromethane) EPA 8260 Volatile Organics NELAP 8/29/2011
Methyl methacrylate EPA 8260 Volatile Organics NELAP 8/29/2011
Methyl methanesulfonate EPA 8270 Extractable Organics NELAP 8/29/2011
Methyl parathion (Parathion, methyl) EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Methyl tert-butyl ether (MTBE) EPA 8260 Volatile Organics NELAP 8/29/2011
Methyl-2,4,6-trinitrophenylnitramine (tetryl) EPA 8330 Extractable Organics NELAP 8/29/2011
Methylcyclohexane EPA 8260 Volatile Organics NELAP 8/29/2011
Methylene chloride EPA 624.1 Volatile Organics NELAP 5/18/2018
Methylene chloride EPA 8260 Volatile Organics NELAP 8/29/2011
Mirex EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/1/2012
Molybdenum EPA 200.7 Metals NELAP 8/29/2011
Molybdenum EPA 200.8 Metals NELAP 8/29/2011
Molybdenum EPA 6010 Metals NELAP 8/29/2011
Molybdenum EPA 6020 Metals NELAP 8/29/2011
Naphthalene EPA 625.1 Extractable Organics NELAP 5/18/2018
Naphthalene EPA 8260 Volatile Organics NELAP 8/29/2011
Naphthalene EPA 8270 Extractable Organics NELAP 8/29/2011
n-Butyl acohol EPA 8015 Extractable Organics NELAP 8/29/2011
n-Butyl acohol EPA 8260 Volatile Organics NELAP 8/29/2011
n-Butylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
n-Decane EPA 625.1 Extractable Organics NELAP 5/18/2018
n-Decane EPA 8270 Extractable Organics NELAP 7/1/2012
N-Ethylperfluorooctane sulfonamide (N-EtFOSA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Modified / LC-MS-MS
N-Ethylperfluorooctane sulfonamide (N-EtFOSA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
N-ethylperfluoro-octane sulfonamido ethanol GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
(EtFOSE) Modified / LC-MS-MS
N-ethylperfluoro-octane sulfonamido ethanol GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
(EtFOSE)
Nickel EPA 200.7 Metals NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
Nickel EPA 200.8 Metals NELAP 8/29/2011
Nickel EPA 6010 Metals NELAP 8/29/2011
Nickel EPA 6020 Metals NELAP 8/29/2011
Nitrate EPA 9056 General Chemistry NELAP 8/29/2011
Nitrate as N EPA 300.0 General Chemistry NELAP 8/29/2011
Nitrate-nitrite SM 4500-NO3™ F-2016 General Chemistry NELAP 11/1/2021
Nitrite EPA 9056 Genera Chemistry NELAP 8/29/2011
Nitriteas N EPA 300.0 General Chemistry NELAP 8/29/2011
Nitrobenzene EPA 625.1 Extractable Organics NELAP 5/18/2018
Nitrobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
Nitrobenzene EPA 8330 Extractable Organics NELAP 8/29/2011
Nitroglycerin EPA 8330 Pesticides-Herbicides-PCB's NELAP 8/29/2011
N-Methylperfluorooctane sulfonamide (MeFOSA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Modified/ LC-MS-MS
N-Methyl perfluorooctane sulfonamide (MeFOSA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
N-Methylperfluoro-octane sulfonamido ethanol ~ GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
(MeFOSE) Modified / LC-MS-MS
N-Methyl perfluoro-octane sulfonamido ethanol GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
(MeFOSE)
n-Nitrosodiethylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosodimethylamine EPA 625.1 Extractable Organics NELAP 5/18/2018
n-Nitrosodimethylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitroso-di-n-butylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosodi-n-propylamine EPA 625.1 Extractable Organics NELAP 5/18/2018
n-Nitrosodi-n-propylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosodi phenylamine EPA 625.1 Extractable Organics NELAP 5/18/2018
n-Nitrosodiphenylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosomethylethylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosomorpholine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosopiperidine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosopyrrolidine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Octadecane EPA 625.1 Extractable Organics NELAP 5/18/2018
n-Octadecane EPA 8270 Extractable Organics NELAP 7/1/2012
n-Propylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
0,0,0-Triethyl phosphorothioate EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
(|)_|ctMai)1(ydro-1,3,5,7-tetranitro—1,3,5,7-tetrazoci ne EPA 8330 Extractable Organics NELAP 8/29/2011
(Oi | & ()Brease EPA 1664A General Chemistry NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Non-Potable Water I
Certification
Analyte Method/Tech Category Type Effective Date
Organic nitrogen EPA 351.2 - EPA 350.1 Extractable Organics NELAP 5/5/2020
Orthophosphate as P EPA 300.0 General Chemistry NELAP 8/29/2011
Orthophosphate as P EPA 9056 Genera Chemistry NELAP 8/29/2011
o-Toluidine EPA 8270 Extractable Organics NELAP 8/29/2011
Oxygen, dissolved SM 4500-0 G-2016 General Chemistry NELAP 11/1/2021
o-Xylene EPA 624.1 Volatile Organics NELAP 5/18/2018
o-Xylene EPA 8260 Volatile Organics NELAP 8/29/2011
Parathion, ethyl EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Pentachlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
Pentachl oroethane EPA 8260 Volatile Organics NELAP 8/29/2011
Pentachl oroethane EPA 8270 Volatile Organics NELAP 7/1/2012
Pentachl oronitrobenzene (Quintozene) EPA 8270 Extractable Organics NELAP 8/29/2011
Pentachlorophenol EPA 625.1 Extractable Organics NELAP 5/18/2018
Pentachlorophenol EPA 8151 Extractable Organics NELAP 8/29/2011
Pentachlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
Pentaerythritoltetranitrate (PETN) EPA 8330 Extractable Organics NELAP 8/29/2011
Perchlorate EPA 314.0 General Chemistry NELAP 8/29/2011
Perchlorate EPA 6850 Genera Chemistry NELAP 8/29/2011
Perfluoro-3-methoxypropanoic Acid (PFMPA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Modified/ LC-MS-MS
Perfluoro-3-methoxypropanoic Acid (PFMPA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluoro-4-methoxybutanoic Acid (PFMBA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Modified/ LC-MS-MS
Perfluoro-4-methoxybutanoic Acid (PFMBA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorobutane Sulfonic Acid (PFBS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
perfluorobutane sulfonate) Modified/ LC-MS-MS
Perfluorobutane Sulfonic Acid (PFBS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
perfluorobutane sulfonate)
Perfluorobutanoate (PFBA, Perfluorobutanoic GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluorobutanoate (PFBA, Perfluorobutanoic GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluorodecane sulfonate (PFDS, perfluorodecane GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
sulfonic acid) Modified/ LC-MS-MS
Perfluorodecane sulfonate (PFDS, perfluorodecane GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
sulfonic acid)
Perfluorodecanoate (PFDA, Perfluorodecanoic GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluorodecanoate (PFDA, Perfluorodecanoic GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluorododecane Sulfonic Acid (PFDoS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Perfluorododecane Sulfonate)

Clientsand Customersare urged to verify thelaboratory's current certification status with

Modified/ LC-MS-MS

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Non-Potable Water
Certification

Analyte Method/Tech Category Type Effective Date
Perfluorododecane Sulfonic Acid (PFDoS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorododecane Sulfonate)
Perfluorododecanoate (PFDOA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Pefluorododecanoic Acid) Modified/ LC-MS-MS
Perfluorododecanoate (PFDOA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Pefluorododecanoic Acid)
Perfluoroheptane Sulfonate (PFHpS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
perfluorosulfonic acid) Modified/ LC-MS-MS
Perfluoroheptane Sulfonate (PFHpS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
perfluorosulfonic acid)
Perfluoroheptanoate (PFHpA, Perfluoroheptanoic GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluoroheptanoate (PFHpA, Perfluoroheptanoic  GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluorohexadecanoate (PFHXDA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluorohexadecanoic acid) Modified/ LC-MS-MS
Perfluorohexadecanoate (PFHXDA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorohexadecanoic acid)
Perfluorohexane Sulfonic Acid (PFHXS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluorohexane Sulfonate) Modified/ LC-MS-MS
Perfluorohexane Sulfonic Acid (PFHXS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorohexane Sulfonate)
Perfluorohexanoate (PFHXA, Perfluorohexanoic ~ GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluorohexanoate (PFHXA, Perfluorohexanoic ~ GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluorononane Sulfonic Acid (PFNS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluorononane Sulfonate) Modified/ LC-MS-MS
Perfluorononane Sulfonic Acid (PFNS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorononane Sulfonate)
Perfluorononanoate (PFNA, Perfluorononanoic ~ GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluorononanoate (PFNA, Perfluorononanoic ~ GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluoro-octadecanoate (PFODA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluoro-octadecanoic Acid) Modified/ LC-MS-MS
Perfluoro-octadecanoate (PFODA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluoro-octadecanoic Acid)
Perfluoro-octane Sulfonamide (PFOSA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Modified/ LC-MS-MS
Perfluoro-octane Sulfonamide (PFOSA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorooctane Sulfonic Acid (PFOS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluoro-octane Sulfonate) Modified/ LC-MS-MS
Perfluorooctane Sulfonic Acid (PFOS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluoro-octane Sulfonate)
Perfluoro-octanoate (PFOA, Perfluoro-octanoic ~ GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluoro-octanoate (PFOA, Perfluoro-octanoic ~ GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021

Acid)

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022
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Page 24

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Non-Potable Water I

Certification
Analyte Method/Tech Category Type Effective Date
Perfluoropentane Sulfonic Acid (PFPeS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluoropentane Sulfonate) Modified/ LC-MS-MS
Perfluoropentane Sulfonic Acid (PFPeS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluoropentane Sulfonate)
Perfluoropentanoate (PFPeA, Perfluoropentanoic  GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluoropentanoate (PFPeA, Perfluoropentanoic  GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluorotetradecanoate (PFTeDA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
perfluorotetradecanoic acid) Modified/ LC-MS-MS
Perfluorotetradecanoate (PFTeDA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
perfluorotetradecanoic acid)
Perfluorotridecanoate (PFTTiA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
perfluorotridecanoic acid) Modified/ LC-MS-MS
Perfluorotridecanoate (PFTTiA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
perfluorotridecanoic acid)
Perfluoroundecanoic acid (PFUDA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluoroundecanoate) Modified/ LC-MS-MS
Perfluoroundecanoic acid (PFUDA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluoroundecanoate)
pH EPA 150.1 General Chemistry NELAP 8/29/2011
pH EPA 9040 General Chemistry NELAP 8/29/2011
pH EPA 9041 General Chemistry NELAP 8/29/2011
pH SM 4500-H+ B-2011 General Chemistry NELAP 5/5/2020
Phenacetin EPA 8270 Extractable Organics NELAP 8/29/2011
Phenanthrene EPA 8270 Extractable Organics NELAP 8/29/2011
Phenol EPA 625.1 Extractable Organics NELAP 5/18/2018
Phenol EPA 8270 Extractable Organics NELAP 8/29/2011
Phorate EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Phosphorus, total EPA 365.4 General Chemistry NELAP 8/29/2011
Phosphorus, total SM 4500-P H-2011 General Chemistry NELAP 5/5/2020
p-Isopropyltoluene EPA 8260 Volatile Organics NELAP 8/29/2011
Potassium EPA 200.7 Metals NELAP 8/29/2011
Potassium EPA 6010 Metals NELAP 8/29/2011
Potassium EPA 6020 Metals NELAP 8/29/2011
Pronamide (Kerb) EPA 8270 Extractable Organics NELAP 8/29/2011
Propionitrile (Ethyl cyanide) EPA 8260 Volatile Organics NELAP 8/29/2011
Pyrene EPA 625.1 Extractable Organics NELAP 5/18/2018
Pyrene EPA 8270 Extractable Organics NELAP 8/29/2011
Pyridine EPA 625.1 Extractable Organics NELAP 5/18/2018
Pyridine EPA 8270 Extractable Organics NELAP 8/29/2011
Radium-226 EPA 903.1 Radiochemistry NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Radium-226 EPA Ra-04 Radiochemistry NELAP 8/29/2011
Radium-228 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Radium-228 EPA 904.0 Radiochemistry NELAP 8/29/2011
Radium-228 EPA 9320 Radiochemistry NELAP 8/29/2011
RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) EPA 8330 Extractable Organics NELAP 8/29/2011
Residual free chlorine EPA 330.5 General Chemistry NELAP 8/29/2011
Residue-filterable (TDS) EPA 160.1 Genera Chemistry NELAP 8/29/2011
Residue-filterable (TDS) SM 2540 C-2015 General Chemistry NELAP 11/1/2021
Residue-nonfilterable (TSS) EPA 160.2 General Chemistry NELAP 8/29/2011
Residue-nonfilterable (TSS) SM 2540 D-2015 General Chemistry NELAP 11/1/2021
Residue-total EPA 160.3 Genera Chemistry NELAP 8/29/2011
Residue-total SM 2540 B-2015 General Chemistry NELAP 11/1/2021
Residue-volatile EPA 160.4 General Chemistry NELAP 8/29/2011
Residue-volatile SM 2540 E-2015 General Chemistry NELAP 11/1/2021
Safrole EPA 8270 Extractable Organics NELAP 8/29/2011
Salinity SM 2520 B-2011 General Chemistry NELAP 5/5/2020
sec-Butylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
Selenium EPA 200.7 Metals NELAP 8/29/2011
Selenium EPA 200.8 Metals NELAP 8/29/2011
Selenium EPA 6010 Metals NELAP 8/29/2011
Selenium EPA 6020 Metals NELAP 8/29/2011
Silicaas SiO2 EPA 200.7 Metals NELAP 8/29/2011
Silicaas SiO2 EPA 6010 Metals NELAP 8/29/2011
Silicon EPA 200.7 Metals NELAP 8/29/2011
Silicon EPA 6010 Metals NELAP 8/29/2011
Silver EPA 200.7 Metals NELAP 8/29/2011
Silver EPA 200.8 Metals NELAP 8/29/2011
Silver EPA 6010 Metals NELAP 8/29/2011
Silver EPA 6020 Metals NELAP 8/29/2011
Silvex (2,4,5-TP) EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Sodium EPA 200.7 Metals NELAP 8/29/2011
Sodium EPA 6010 Metals NELAP 8/29/2011
Sodium EPA 6020 Metals NELAP 8/29/2011
Strontium EPA 200.7 Metals NELAP 8/29/2011
Strontium EPA 6010 Metals NELAP 8/29/2011
Strontium EPA 6020 Metals NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program.
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Strontium-89 DOE Sr-01 Radiochemistry NELAP 8/29/2011
Strontium-89 DOE Sr-02 Radiochemistry NELAP 8/29/2011
Strontium-89 EPA 905.0 Radiochemistry NELAP 8/29/2011
Strontium-90 DOE Sr-01 Radiochemistry NELAP 8/29/2011
Strontium-90 DOE Sr-02 Radiochemistry NELAP 8/29/2011
Strontium-90 EPA 905.0 Radiochemistry NELAP 8/29/2011
Styrene EPA 8260 Volatile Organics NELAP 8/29/2011
Sulfate EPA 300.0 General Chemistry NELAP 8/29/2011
Sulfate EPA 9056 General Chemistry NELAP 8/29/2011
Sulfide EPA 376.2 General Chemistry NELAP 8/29/2011
Sulfide EPA 9030 Genera Chemistry NELAP 8/29/2011
Sulfide EPA 9034 General Chemistry NELAP 8/29/2011
Sulfide SM 4500-S2 0000000  General Chemistry NELAP 5/5/2020
000 D-2011

Sulfite-SO3 SM 4500-SO3™ B-2011 General Chemistry NELAP 5/5/2020
Sulfotepp EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Surfactants - MBAS SM 5540 C-2011 General Chemistry NELAP 5/5/2020
tert-Butyl acohol (2-Methyl-2-propanol) EPA 8260 Volatile Organics NELAP 8/29/2011
tert-Butylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
Tetrachloroethylene (Perchloroethylene) EPA 624.1 Volatile Organics NELAP 5/18/2018
Tetrachloroethylene (Perchloroethylene) EPA 8260 Volatile Organics NELAP 8/29/2011
Tetrahydrofuran (THF) EPA 8260 Volatile Organics NELAP 7/1/2012
Thallium EPA 200.7 Metals NELAP 8/29/2011
Thalium EPA 200.8 Metals NELAP 8/29/2011
Thallium EPA 6010 Metals NELAP 8/29/2011
Thallium EPA 6020 Metals NELAP 8/29/2011
Thionazin (Zinophos) EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Thorium EPA 200.8 Metals NELAP 4/6/2018
Thorium EPA 6020 Metals NELAP 8/29/2011
Tin EPA 200.7 Metals NELAP 8/29/2011
Tin EPA 200.8 Metals NELAP 4/6/2018
Tin EPA 6010 Metals NELAP 8/29/2011
Tin EPA 6020 Metals NELAP 8/29/2011
Titanium EPA 200.7 Metals NELAP 8/29/2011
Titanium EPA 6010 Metals NELAP 8/29/2011
Titanium EPA 6020 Metals NELAP 8/29/2011
Toluene EPA 624.1 Volatile Organics NELAP 5/18/2018

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Toluene EPA 8260 Volatile Organics NELAP 8/29/2011
Total cyanide EPA 9010/9012 General Chemistry NELAP 5/3/2013
Total cyanide EPA 9012 Genera Chemistry NELAP 8/29/2011
Total cyanide SM 4500-CN E-2016 General Chemistry NELAP 11/1/2021
Total hardness as CaCO3 SM 2340 C-2011 Extractable Organics NELAP 5/5/2020
Total nitrate-nitrite EPA 300.0 General Chemistry NELAP 8/29/2011
Total nitrate-nitrite EPA 353.2 Genera Chemistry NELAP 8/29/2011
Total nitrate-nitrite EPA 9056 General Chemistry NELAP 8/29/2011
Total organic carbon EPA 415.1 General Chemistry NELAP 8/29/2011
Total organic carbon EPA 9060 General Chemistry NELAP 8/29/2011
Total organic carbon SM 5310 B-2014 Genera Chemistry NELAP 11/1/2021
Total organic halides (TOX) EPA 9020 General Chemistry NELAP 8/29/2011
Total Petroleum Hydrocarbons (TPH) EPA 1664A General Chemistry NELAP 8/29/2011
Total phenolics EPA 420.4 General Chemistry NELAP 8/29/2011
Total phenolics EPA 9066 Genera Chemistry NELAP 8/29/2011
Total radium EPA 903.0 Radiochemistry NELAP 6/10/2015
Total radium EPA 9315 Radiochemistry NELAP 8/29/2011
Toxaphene (Chlorinated camphene) EPA 608.3 Pesticides-Herbicides-PCB's NELAP 5/18/2018
Toxaphene (Chlorinated camphene) EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
trans-1,2-Dichloroethylene EPA 624.1 Volatile Organics NELAP 5/18/2018
trans-1,2-Dichloroethylene EPA 8260 Volatile Organics NELAP 8/29/2011
trans-1,3-Dichloropropene EPA 624.1 Volatile Organics NELAP 5/18/2018
trans-1,3-Dichloropropene EPA 8260 Volatile Organics NELAP 8/29/2011
trans-1,4-Dichloro-2-butene EPA 8260 Volatile Organics NELAP 8/29/2011
trans-Nonachlor EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/1/2012
Trichloroethene (Trichloroethylene) EPA 624.1 Volatile Organics NELAP 5/18/2018
Trichloroethene (Trichloroethylene) EPA 8260 Volatile Organics NELAP 8/29/2011
Trichlorofluoromethane EPA 624.1 Volatile Organics NELAP 5/18/2018
Trichlorofluoromethane EPA 8260 Volatile Organics NELAP 8/29/2011
Tritium EPA 906.0 Radiochemistry NELAP 8/29/2011
Turbidity EPA 180.1 Genera Chemistry NELAP 8/29/2011
Turbidity SM 2130 B-2011 Extractable Organics NELAP 5/5/2020
Uranium (activity) DOE U-02 Radiochemistry NELAP 8/29/2011
Uranium (mass) EPA 200.8 Metals NELAP 8/29/2011
Uranium (mass) EPA 6020 Metals NELAP 8/29/2011
Vanadium EPA 200.7 Metals NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Vanadium EPA 200.8 Metals NELAP 6/10/2015
Vanadium EPA 6010 Metals NELAP 8/29/2011
Vanadium EPA 6020 Metals NELAP 6/10/2015
Vinyl acetate EPA 8260 Volatile Organics NELAP 8/29/2011
Vinyl chloride EPA 624.1 Volatile Organics NELAP 5/18/2018
Vinyl chloride EPA 8260 Volatile Organics NELAP 8/29/2011
Xylene (total) EPA 624.1 Volatile Organics NELAP 5/18/2018
Xylene (total) EPA 8260 Volatile Organics NELAP 8/29/2011
Zinc EPA 200.7 Metals NELAP 8/29/2011
Zinc EPA 200.8 Metals NELAP 8/29/2011
Zinc EPA 6010 Metals NELAP 8/29/2011
Zinc EPA 6020 Metals NELAP 8/29/2011
Zinc-65 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Zinc-65 EPA 901.1 Radiochemistry NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Solid and Chemical Materials

Certification

Analyte Method/Tech Category Type Effective Date
1,1,1,2-Tetrachloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,1,1-Trichloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,1,2,2-Tetrachloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) EPA 8260 Volatile Organics NELAP 8/29/2011
1,1,2-Trichloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,1-Dichloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,1-Dichloroethylene EPA 8260 Volatile Organics NELAP 8/29/2011
1,1-Dichloropropene EPA 8260 Volatile Organics NELAP 8/29/2011
1,2,3-Trichlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,2,3-Trichloropropane EPA 8260 Volatile Organics NELAP 8/29/2011
1,2,4,5-Tetrachlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,2,4-Trichlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,2,4-Trichlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,2,4-Trimethylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Dibromo-3-chloropropane (DBCP) EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Dibromoethane (EDB, Ethylene dibromide) = EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Dichlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Dichlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,2-Dichloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Dichloropropane EPA 8260 Volatile Organics NELAP 8/29/2011
1,2-Diphenylhydrazine EPA 8270 Extractable Organics NELAP 8/29/2011
1,2-Diphenylhydrazine (as Azobenzene) EPA 8270 Extractable Organics NELAP 4/6/2018
1,3,5-Trimethylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,3,5-Trinitrobenzene (1,3,5-TNB) EPA 8270 Extractable Organics NELAP 8/29/2011
1,3,5-Trinitrobenzene (1,3,5- TNB) EPA 8330 Extractable Organics NELAP 8/29/2011
1,3-Dichlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,3-Dichlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,3-Dichloropropane EPA 8260 Volatile Organics NELAP 8/29/2011
1,3-Dinitrobenzene (1,3-DNB) EPA 8270 Extractable Organics NELAP 8/29/2011
1,3-Dinitrobenzene (1,3-DNB) EPA 8330 Extractable Organics NELAP 8/29/2011
1,4-Dichlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
1,4-Dichlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,4-Dinitrobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
1,4-Dioxane (1,4-Diethyleneoxide) EPA 8260 Volatile Organics NELAP 8/29/2011
1,4-Naphthoquinone EPA 8270 Extractable Organics NELAP 8/29/2011
1,4-Phenylenediamine EPA 8270 Extractable Organics NELAP 7/1/2012

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Solid and Chemical Materials I

Certification
Analyte Method/Tech Category Type Effective Date
11-Chloroei cosafluoro-3-oxaundecane-1-sulfonic  GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid (11-CIPF30UdS) Modified/ LC-MS-MS
11-Chloroei cosafluoro-3-oxaundecane-1-sulfonic  GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid (11-CIPF30UdS)
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Fluorotelomersulfonate, 8:2 FTS) Modified/ LC-MS-MS
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Fluorotelomersulfonate, 8:2 FTS)
1H,1H,2H,2H-Perfluorododecane Sulfonate (10:2 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Fluorotelomersulfonic acid, 10:2 FTS) Modified/ LC-MS-MS
1H,1H,2H,2H-Perfluorododecane Sulfonate (10:2 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Fluorotelomersulfonic acid, 10:2 FTS)
1H,1H,2H,2H-Perfluorohexane Sulfonate (4:2 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Fluorotelomersulfonic acid, 4:2 FTS) Modified/ LC-MS-MS
1H,1H,2H,2H-Perfluorohexane Sulfonate (4:2 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Fluorotelomersulfonic acid, 4:2 FTS)
1H,1H,2H,2H-Perfluoro-octanesulfonic Acid (6:2 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Fluorotelomersulfonate, 6:2 FTS) Modified/ LC-MS-MS
1H,1H,2H,2H-Perfluoro-octanesulfonic Acid (6:2 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Fluorotelomersulfonate, 6:2 FTS)
1-Methylnaphthalene EPA 8270 Extractable Organics NELAP 8/29/2011
1-Naphthylamine EPA 8270 Extractable Organics NELAP 8/29/2011
2-(N-Ethyl-perfluorooctane sulfonamido) acetic ~ GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
acid Modified/ LC-MS-MS
2-(N-Ethyl-perfluorooctane sulfonamido) acetic ~ GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
acid
2-(N-Methyl-perfluorooctane sulfonamido) acetic GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
acid Modified/ LC-MS-MS
2-(N-Methyl-perfluorooctane sulfonamido) acetic GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
acid
2,2-Dichloropropane EPA 8260 Volatile Organics NELAP 8/29/2011
2,2'-Oxyhis(1-chloropropane),bis(2-Chloro-1-meth EPA 8260 Volatile Organics NELAP 7/1/2012
ylethyl)ether (fka bis(2-Chloroisopropyl) ether
2,2'-Oxybis(1-chloropropane),bis(2-Chloro-1-meth EPA 8270 Extractable Organics NELAP 8/29/2011
ylethyl)ether (fka bis(2-Chloroisopropyl) ether
2,3,4,6-Tetrachlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
245T EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
2,4,5-Trichlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,4,6-Trichlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,4,6-Trinitrotoluene (2,4,6-TNT) EPA 8330 Extractable Organics NELAP 8/29/2011
24-D EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
2,4-DB EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
2,4-Dichlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,4-Dimethylphenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,4-Dinitrophenol EPA 8270 Extractable Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Solid and Chemical Materials

Certification

Analyte Method/Tech Category Type Effective Date
2,4-Dinitrotoluene (2,4-DNT) EPA 8270 Extractable Organics NELAP 8/29/2011
2,4-Dinitrotoluene (2,4-DNT) EPA 8330 Extractable Organics NELAP 8/29/2011
2,6-Dichlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2,6-Dinitrotoluene (2,6-DNT) EPA 8270 Extractable Organics NELAP 8/29/2011
2,6-Dinitrotoluene (2,6-DNT) EPA 8330 Extractable Organics NELAP 8/29/2011
2-Acetylaminofluorene EPA 8270 Extractable Organics NELAP 8/29/2011
2-Amino-4,6-dinitrotoluene (2-am-dnt) EPA 8330 Extractable Organics NELAP 8/29/2011
2-Butanone (Methyl ethyl ketone, MEK) EPA 8260 Volatile Organics NELAP 8/29/2011
2-Chloroethyl vinyl ether EPA 8260 Volatile Organics NELAP 8/29/2011
2-Chloronaphthalene EPA 8270 Extractable Organics NELAP 8/29/2011
2-Chlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2-Chlorotoluene EPA 8260 Volatile Organics NELAP 8/29/2011
2-Fluoro-octyl Ethanoic Acid (FOEA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Modified/ LC-MS-MS
2-Fluoro-octyl Ethanoic Acid (FOEA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Modified/ LC-MS-MS
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
2H,2H,3H,3H-Perfluoro-octanoic Acid (5:3 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
FTCA) Modified/ LC-MS-MS
2|__II_-| g:),3H,3H-Perquoro—octanoic Acid (5:3 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
2-Hexanone EPA 8260 Volatile Organics NELAP 8/29/2011
2-Methyl-4,6-dinitrophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2-Methylnaphthalene EPA 8270 Extractable Organics NELAP 8/29/2011
2-Methylphenol (o-Cresol) EPA 8270 Extractable Organics NELAP 8/29/2011
2-Naphthylamine EPA 8270 Extractable Organics NELAP 8/29/2011
2-Nitroaniline EPA 8270 Extractable Organics NELAP 8/29/2011
2-Nitrophenol EPA 8270 Extractable Organics NELAP 8/29/2011
2-Nitropropane EPA 8260 Volatile Organics NELAP 8/29/2011
2-Nitrotoluene EPA 8330 Extractable Organics NELAP 8/29/2011
2-Pentanone EPA 8260 Volatile Organics NELAP 4/25/2014
2-Picoline (2-Methylpyridine) EPA 8270 Extractable Organics NELAP 8/29/2011
3,3-Dichlorobenzidine EPA 8270 Extractable Organics NELAP 8/29/2011
3,3-Dimethylbenzidine EPA 8270 Extractable Organics NELAP 8/29/2011
3,5-Dinitroaniline EPA 8330 Extractable Organics NELAP 8/29/2011
3-Methylcholanthrene EPA 8270 Extractable Organics NELAP 8/29/2011
3-Methylphenol (m-Cresol) EPA 8270 Extractable Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Solid and Chemical Materials
Certification

Analyte Method/Tech Category Type Effective Date
3-Nitroaniline EPA 8270 Extractable Organics NELAP 8/29/2011
3-Nitrotoluene EPA 8330 Extractable Organics NELAP 8/29/2011
4,4,5,5,6,6,6-Heptafluorohexanoic Acid (3:3 GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
FTCA) Modified / LC-MS-MS
AggAS),G,G,G—Heptafl uorohexanoic Acid (3:3 GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
4,4-DDD EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
4,4-DDE EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
4,4-DDT EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
4,8-Dioxa-3H-perfluorononanoic Acid (ADONA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Modified/ LC-MS-MS
4,8-Dioxa-3H-perfluorononanoic Acid (ADONA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
4-Amino-2,6-dinitrotoluene (4-am-dnt) EPA 8330 Extractable Organics NELAP 8/29/2011
4-Aminobiphenyl EPA 8270 Extractable Organics NELAP 8/29/2011
4-Bromophenyl pheny! ether EPA 8270 Extractable Organics NELAP 8/29/2011
4-Chloro-3-methyl phenol EPA 8270 Extractable Organics NELAP 8/29/2011
4-Chloroaniline EPA 8270 Extractable Organics NELAP 8/29/2011
4-Chlorophenyl phenylether EPA 8270 Extractable Organics NELAP 8/29/2011
4-Chlorotoluene EPA 8260 Volatile Organics NELAP 8/29/2011
4-Dimethyl aminoazobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
4-Methyl-2-pentanone (MIBK) EPA 8260 Volatile Organics NELAP 8/29/2011
4-Methylphenol (p-Cresol) EPA 8270 Extractable Organics NELAP 8/29/2011
4-Nitroaniline EPA 8270 Extractable Organics NELAP 8/29/2011
4-Nitrophenol EPA 8270 Extractable Organics NELAP 8/29/2011
4-Nitroquinoline 1-oxide EPA 8270 Extractable Organics NELAP 8/29/2011
4-Nitrotoluene EPA 8330 Extractable Organics NELAP 8/29/2011
5-Nitro-o-toluidine EPA 8270 Extractable Organics NELAP 8/29/2011
7,12-Dimethylbenz(a) anthracene EPA 8270 Extractable Organics NELAP 8/29/2011
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic  GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid (9-CIPF3ONS) Modified / LC-MS-MS
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic  GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid (9-CIPF3ONS)
a,aDimethylphenethylamine EPA 8270 Extractable Organics NELAP 8/29/2011
Acenaphthene EPA 8270 Extractable Organics NELAP 8/29/2011
Acenaphthylene EPA 8270 Extractable Organics NELAP 8/29/2011
Acetone EPA 8260 Volatile Organics NELAP 8/29/2011
Acetonitrile EPA 8260 Volatile Organics NELAP 8/29/2011
Acetophenone EPA 8270 Extractable Organics NELAP 8/29/2011
Acrolein (Propenal) EPA 8260 Volatile Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Solid and Chemical Materials

Certification
Analyte Method/Tech Category Type Effective Date
Acrylonitrile EPA 8260 Volatile Organics NELAP 8/29/2011
Aldrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Allyl chioride (3-Chloropropene) EPA 8260 Volatile Organics NELAP 8/29/2011
apha-BHC (al pha-Hexachlorocycl ohexane) EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
apha-Chlordane EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aluminum EPA 6010 Metals NELAP 8/29/2011
Aluminum EPA 6020 Metals NELAP 8/29/2011
Amenable cyanide EPA 9012 General Chemistry NELAP 8/29/2011
Aniline EPA 8270 Extractable Organics NELAP 8/29/2011
Anthracene EPA 8270 Extractable Organics NELAP 8/29/2011
Antimony EPA 6010 Metals NELAP 8/29/2011
Aramite EPA 8270 Extractable Organics NELAP 8/29/2011
Aroclor-1016 (PCB-1016) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1221 (PCB-1221) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1232 (PCB-1232) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1242 (PCB-1242) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1248 (PCB-1248) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1254 (PCB-1254) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1260 (PCB-1260) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1262 (PCB-1262) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Aroclor-1268 (PCB-1268) EPA 8082 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Arsenic EPA 6010 Metals NELAP 8/29/2011
Arsenic EPA 6020 Metals NELAP 8/29/2011
Atrazine EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Azobenzene EPA 8270 Extractable Organics NELAP 4/3/2018
Barium EPA 6010 Metals NELAP 8/29/2011
Barium EPA 6020 Metals NELAP 8/29/2011
Barium 133 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Benzaldehyde EPA 8270 Extractable Organics NELAP 8/29/2011
Benzene EPA 8260 Volatile Organics NELAP 8/29/2011
Benzidine EPA 8270 Extractable Organics NELAP 8/29/2011
Benzo(a)anthracene EPA 8270 Extractable Organics NELAP 8/29/2011
Benzo(a)pyrene EPA 8270 Extractable Organics NELAP 8/29/2011
Benzo(b)fluoranthene EPA 8270 Extractable Organics NELAP 8/29/2011
Benzo(g,h,i)perylene EPA 8270 Extractable Organics NELAP 8/29/2011
Benzo(k)fluoranthene EPA 8270 Extractable Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Solid and Chemical Materials

Certification
Analyte Method/Tech Category Type Effective Date
Benzoic acid EPA 8270 Extractable Organics NELAP 8/29/2011
Benzyl alcohol EPA 8270 Extractable Organics NELAP 8/29/2011
Benzyl chloride EPA 8260 Volatile Organics NELAP 8/29/2011
Beryllium EPA 6010 Metals NELAP 8/29/2011
Beryllium EPA 6020 Metals NELAP 8/29/2011
beta-BHC (beta-Hexachl orocyclohexane) EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Biphenyl (1,1-Biphenyl, BZ 0) EPA 8270 Extractable Organics NELAP 8/29/2011
bis(2-Chloroethoxy)methane EPA 8270 Extractable Organics NELAP 8/29/2011
bis(2-Chloroethyl) ether EPA 8270 Extractable Organics NELAP 8/29/2011
Boron EPA 6010 Metals NELAP 8/29/2011
Boron EPA 6020 Metals NELAP 8/29/2011
Bromide EPA 9056 General Chemistry NELAP 8/29/2011
Bromobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
Bromochloromethane EPA 8260 Volatile Organics NELAP 8/29/2011
Bromodichloromethane EPA 8260 Volatile Organics NELAP 8/29/2011
Bromoform EPA 8260 Volatile Organics NELAP 8/29/2011
Butyl benzyl phthalate EPA 8270 Extractable Organics NELAP 8/29/2011
Cadmium EPA 6010 Metals NELAP 8/29/2011
Cadmium EPA 6020 Metals NELAP 8/29/2011
Calcium EPA 6010 Metals NELAP 8/29/2011
Calcium EPA 6020 Metals NELAP 8/29/2011
Caprolactam EPA 8270 Extractable Organics NELAP 8/29/2011
Carbazole EPA 8270 Extractable Organics NELAP 8/29/2011
Carbon disulfide EPA 8260 Volatile Organics NELAP 8/29/2011
Carbon tetrachloride EPA 8260 Volatile Organics NELAP 8/29/2011
Cesium-134 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Cesium-137 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Chlordane (tech.) EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Chloride EPA 9056 General Chemistry NELAP 8/29/2011
Chlorobenzene EPA 8260 Volatile Organics NELAP 8/29/2011
Chlorobenzilate EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Chloroethane EPA 8260 Volatile Organics NELAP 8/29/2011
Chloroform EPA 8260 Volatile Organics NELAP 8/29/2011
Chloroprene EPA 8260 Volatile Organics NELAP 8/29/2011
Chromium EPA 6010 Metals NELAP 8/29/2011
Chromium EPA 6020 Metals NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

StateLaboratory ID: E87156 EPA Lab Code: SC00012
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

(843) 556-8171

Matrix: Solid and Chemical Materials

Certification

Analyte Method/Tech Category Type Effective Date
Chromium VI EPA 7196 General Chemistry NELAP 8/29/2011
Chrysene EPA 8270 Extractable Organics NELAP 8/29/2011
cis-1,2-Dichloroethylene EPA 8260 Volatile Organics NELAP 8/29/2011
cis-1,3-Dichloropropene EPA 8260 Volatile Organics NELAP 8/29/2011
cis-1,4-Dichloro-2-butene EPA 8260 Volatile Organics NELAP 8/29/2011
Cobalt EPA 6010 Metals NELAP 8/29/2011
Cobalt EPA 6020 Metals NELAP 8/29/2011
Copper EPA 6010 Metals NELAP 8/29/2011
Copper EPA 6020 Metals NELAP 8/29/2011
Corrosivity toward steel EPA 1110 General Chemistry NELAP 8/29/2011
Cyclohexane EPA 8260 Volatile Organics NELAP 8/29/2011
Cyclohexanone EPA 8260 Extractable Organics NELAP 7/1/2012
Dalapon EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
delta-BHC EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Di(2-ethylhexyl) phthalate (DEHP) EPA 8270 Extractable Organics NELAP 8/29/2011
Didlate EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Dibenz(ah)anthracene EPA 8270 Extractable Organics NELAP 8/29/2011
Dibenzo(a,e)pyrene EPA 8270 Extractable Organics NELAP 8/29/2011
Dibenzofuran EPA 8270 Extractable Organics NELAP 8/29/2011
Dibromochloromethane EPA 8260 Volatile Organics NELAP 8/29/2011
Dibromomethane EPA 8260 Volatile Organics NELAP 8/29/2011
Dicamba EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Dichlorodifluoromethane EPA 8260 Volatile Organics NELAP 8/29/2011
Dichloroprop (Dichlorprop) EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Dieldrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Diesel range organics (DRO) EPA 8015 Extractable Organics NELAP 8/29/2011
Diethyl ether EPA 8260 Volatile Organics NELAP 8/29/2011
Diethyl phthalate EPA 8270 Extractable Organics NELAP 8/29/2011
Dimethoate EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Dimethyl phthalate EPA 8270 Extractable Organics NELAP 8/29/2011
Di-n-butyl phthalate EPA 8270 Extractable Organics NELAP 8/29/2011
Di-n-octyl phthalate EPA 8270 Extractable Organics NELAP 8/29/2011
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)  EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Diphenylamine EPA 8270 Extractable Organics NELAP 8/29/2011
Disulfoton EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endosulfan | EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Solid and Chemical Materials

Certification
Analyte Method/Tech Category Type Effective Date
Endosulfan 11 EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endosulfan sulfate EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endrin aldehyde EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Endrin ketone EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Ethanol EPA 8015 Volatile Organics NELAP 8/29/2011
Ethyl acetate EPA 8015 NELAP 8/29/2011
Ethyl acetate EPA 8260 Volatile Organics NELAP 8/29/2011
Ethyl methacrylate EPA 8260 Volatile Organics NELAP 8/29/2011
Ethyl methanesulfonate EPA 8270 Extractable Organics NELAP 8/29/2011
Ethylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
Ethylene glycol EPA 8015 Volatile Organics NELAP 8/29/2011
Extractable organic haides (EOX) EPA 9023 General Chemistry NELAP 8/29/2011
Famphur EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Fluoranthene EPA 8270 Extractable Organics NELAP 8/29/2011
Fluorene EPA 8270 Extractable Organics NELAP 8/29/2011
Fluoride EPA 9056 General Chemistry NELAP 8/29/2011
Gamma Emitters DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
gamma-BHC (Lindane, EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
gamma-Hexachlorocyclohexane)
gamma-Chlordane EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Gasoline range organics (GRO) EPA 8015 Extractable Organics NELAP 8/29/2011
Gross Alpha EPA 9310 Radiochemistry NELAP 8/29/2011
Gross Beta EPA 9310 Radiochemistry NELAP 8/29/2011
Heptachlor EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Heptachlor epoxide EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Hexachlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
Hexachl orobutadiene EPA 8260 Volatile Organics NELAP 6/10/2015
Hexachlorobutadiene EPA 8270 Extractable Organics NELAP 8/29/2011
Hexachlorocyclopentadiene EPA 8270 Extractable Organics NELAP 8/29/2011
Hexachloroethane EPA 8270 Extractable Organics NELAP 8/29/2011
Hexachlorophene EPA 8270 Extractable Organics NELAP 8/29/2011
Hexachloropropene EPA 8270 Extractable Organics NELAP 8/29/2011
Hexafluoropropylene Oxide Dimer Acid GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
(HFPO-DA, GenX) Modified / LC-MS-MS
Hexafluoropropylene Oxide Dimer Acid GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
(HFPO-DA, GenX)
Ignitability EPA 1020 General Chemistry NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Solid and Chemical Materials

Certification
Analyte Method/Tech Category Type Effective Date
Indeno(1,2,3-cd)pyrene EPA 8270 Extractable Organics NELAP 8/29/2011
lodomethane (Methy! iodide) EPA 8260 Volatile Organics NELAP 8/29/2011
Iron EPA 6010 Metals NELAP 8/29/2011
Iron EPA 6020 Metals NELAP 8/29/2011
Isobutyl alcohol (2-Methyl-1-propanol) EPA 8015 Volatile Organics NELAP 8/29/2011
Isobutyl alcohol (2-Methyl-1-propanol) EPA 8260 Volatile Organics NELAP 8/29/2011
Isodrin EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Isophorone EPA 8270 Extractable Organics NELAP 8/29/2011
Isopropy! acohol (2-Propanol) EPA 8015 Volatile Organics NELAP 8/29/2011
|sopropylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
|sosafrole EPA 8270 Extractable Organics NELAP 8/29/2011
Kepone EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Lead EPA 6010 Metals NELAP 8/29/2011
Lead EPA 6020 Metals NELAP 8/29/2011
Lithium EPA 6020 Metals NELAP 8/29/2011
m+p-Xylenes EPA 8260 Volatile Organics NELAP 8/29/2011
Magnesium EPA 6010 Metals NELAP 8/29/2011
Magnesium EPA 6020 Metals NELAP 8/29/2011
Manganese EPA 6010 Metals NELAP 8/29/2011
Manganese EPA 6020 Metals NELAP 8/29/2011
MCPA EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
MCPP EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Mercury EPA 7470 Metals NELAP 8/29/2011
Mercury EPA 7471 Metals NELAP 8/29/2011
Methacrylonitrile EPA 8260 Volatile Organics NELAP 8/29/2011
Methanol EPA 8015 Volatile Organics NELAP 8/29/2011
Methapyrilene EPA 8270 Extractable Organics NELAP 8/29/2011
Methoxychlor EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Methyl acetate EPA 8260 Volatile Organics NELAP 8/29/2011
Methyl bromide (Bromomethane) EPA 8260 Volatile Organics NELAP 8/29/2011
Methyl chloride (Chloromethane) EPA 8260 Volatile Organics NELAP 8/29/2011
Methyl methacrylate EPA 8260 Volatile Organics NELAP 8/29/2011
Methyl methanesulfonate EPA 8270 Extractable Organics NELAP 8/29/2011
Methyl parathion (Parathion, methyl) EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Methyl tert-butyl ether (MTBE) EPA 8260 Volatile Organics NELAP 8/29/2011
Methyl-2,4,6-trinitrophenylnitramine (tetryl) EPA 8330 Extractable Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Solid and Chemical Materials I
Certification
Analyte Method/Tech Category Type Effective Date
Methylcyclohexane EPA 8260 Volatile Organics NELAP 8/29/2011
Methylene chloride EPA 8260 Volatile Organics NELAP 8/29/2011
Mirex EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/12012
Molybdenum EPA 6010 Metals NELAP 8/29/2011
Molybdenum EPA 6020 Metals NELAP 8/29/2011
Naphthalene EPA 8260 Volatile Organics NELAP 8/29/2011
Naphthalene EPA 8270 Extractable Organics NELAP 8/29/2011
n-Butyl alcohol EPA 8015 Volatile Organics NELAP 8/29/2011
n-Butyl alcohol EPA 8260 Volatile Organics NELAP 8/29/2011
n-Butylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
N-Ethylperfluorooctane sulfonamide (N-EtFOSA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Modified/ LC-MS-MS
N-Ethylperfluorooctane sulfonamide (N-EtFOSA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
N-ethylperfluoro-octane sulfonamido ethanol GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
(EtFOSE) Modified/ LC-MS-MS
N-ethylperfluoro-octane sulfonamido ethanol GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
(EtFOSE)
Nickel EPA 6010 Metals NELAP 8/29/2011
Nickel EPA 6020 Metals NELAP 8/29/2011
Nitrate EPA 9056 General Chemistry NELAP 8/29/2011
Nitrite EPA 9056 General Chemistry NELAP 8/29/2011
Nitrobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
Nitrobenzene EPA 8330 Extractable Organics NELAP 8/29/2011
Nitroglycerin EPA 8330 Extractable Organics NELAP 8/29/2011
N-Methyl perfluorooctane sulfonamide (MeFOSA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Modified/ LC-MS-MS
N-Methylperfluorooctane sulfonamide (MeFOSA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
N-Methylperfluorooctane sulfonamido ethanol GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
(MeFOSE) Modified/ LC-MS-MS
N-M ethylperfluorooctane sulfonamido ethanol GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
(MeFOSE)
n-Nitrosodiethylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosodimethylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitroso-di-n-butylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosodi-n-propylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosodiphenylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosomethylethylamine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosomorpholine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosopiperidine EPA 8270 Extractable Organics NELAP 8/29/2011
n-Nitrosopyrrolidine EPA 8270 Extractable Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Solid and Chemical Materials I
Certification
Analyte Method/Tech Category Type Effective Date
n-Propylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
0,0,0-Triethyl phosphorothioate EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine  EPA 8330 Extractable Organics NELAP 8/29/2011
(HMX)
Orthophosphate as P EPA 9056 General Chemistry NELAP 8/29/2011
o-Toluidine EPA 8270 Extractable Organics NELAP 8/29/2011
o-Xylene EPA 8260 Volatile Organics NELAP 8/29/2011
Paint Filter Liquids EPA 9095 Genera Chemistry NELAP 8/29/2011
Parathion, ethyl EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Pentachlorobenzene EPA 8270 Extractable Organics NELAP 8/29/2011
Pentachl oroethane EPA 8260 Volatile Organics NELAP 8/29/2011
Pentachl oroethane EPA 8270 Volatile Organics NELAP 7/1/2012
Pentachl oronitrobenzene (Quintozene) EPA 8270 Extractable Organics NELAP 8/29/2011
Pentachl orophenol EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Pentachlorophenol EPA 8270 Extractable Organics NELAP 8/29/2011
Pentaerythritoltetranitrate (PETN) EPA 8330 Extractable Organics NELAP 8/29/2011
Perchlorate EPA 6850 General Chemistry NELAP 8/29/2011
Perfluoro-3-methoxypropanoic Acid (PFMPA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Modified/ LC-MS-MS
Perfluoro-3-methoxypropanoic Acid (PFMPA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluoro-4-methoxybutanoic Acid (PFMBA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Modified/ LC-MS-MS
Perfluoro-4-methoxybutanoic Acid (PFMBA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorobutane Sulfonate (PFBS, Perfluorobutane GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Sulfonic Acid)
Perfluorobutane Sulfonic Acid (PFBS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
perfluorobutane sulfonate) Modified/ LC-MS-MS
Perfluorobutanoate (PFBA, Perfluorobutanoic GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluorobutanoate (PFBA, Perfluorobutanoic GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluorodecane sulfonate (PFDS, perfluorodecane GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
sulfonic acid) Modified/ LC-MS-MS
Perfluorodecane sulfonate (PFDS, perfluorodecane GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
sulfonic acid)
Perfluorodecanoate (PFDA, Perfluorodecanoic GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluorodecanoate (PFDA, Perfluorodecanoic GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluorododecane Sulfonic Acid (PFDoS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluorododecane Sulfonate) Modified/ LC-MS-MS
Perfluorododecane Sulfonic Acid (PFDoS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021

Perfluorododecane Sulfonate)

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Laboratory Scope of Accreditation

Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Solid and Chemical Materials
Certification

Analyte Method/Tech Category Type Effective Date
Perfluorododecanoate (PFDOA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Pefluorododecanoic Acid) Modified/ LC-MS-MS
Perfluorododecanoate (PFDOA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Pefluorododecanoic Acid)
Perfluoroheptane Sulfonate (PFHpS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
perfluorosulfonic acid) Modified/ LC-MS-MS
Perfluoroheptane Sulfonate (PFHpS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
perfluorosulfonic acid)
Perfluoroheptanoate (PFHpA, Perfluoroheptanoic GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluoroheptanoate (PFHpA, Perfluoroheptancic  GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluorohexadecanoate (PFHxDA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluorohexadecanoic acid) Modified/ LC-MS-MS
Perfluorohexadecanoate (PFHXDA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorohexadecanoic acid)
Perfluorohexane Sulfonic Acid (PFHXS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluorohexane Sulfonate) Modified/ LC-MS-MS
Perfluorohexane Sulfonic Acid (PFHXS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorohexane Sulfonate)
Perfluorohexanoate (PFHxA, Perfluorohexanoic ~ GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluorohexanoate (PFHXA, Perfluorohexanoic ~ GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluorononane Sulfonic Acid (PFNS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluorononane Sulfonate) Modified/ LC-MS-MS
Perfluorononane Sulfonic Acid (PFNS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorononane Sulfonate)
Perfluorononanoate (PFNA, Perfluorononanoic ~ GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluorononanoate (PFNA, Perfluorononanoic ~ GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluoro-octadecanoate (PFODA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluoro-octadecanoic Acid) Modified/ LC-MS-MS
Perfluoro-octadecanoate (PFODA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluoro-octadecanoic Acid)
Perfluoro-octane Sulfonamide (PFOSA) GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Modified/ LC-MS-MS
Perfluoro-octane Sulfonamide (PFOSA) GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluorooctane Sulfonic Acid (PFOS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluoro-octane Sulfonate) Modified/ LC-MS-MS
Perfluorooctane Sulfonic Acid (PFOS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluoro-octane Sulfonate)
Perfluoro-octanoate (PFOA, Perfluoro-octanoic ~ GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluoro-octanoate (PFOA, Perfluoro-octanoic ~ GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluoropentane Sulfonic Acid (PFPeS, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021

Perfluoropentane Sulfonate) Modified/ LC-MS-MS

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156
GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407
Matrix:  Solid and Chemical Materials I

Certification
Analyte Method/Tech Category Type Effective Date
Perfluoropentane Sulfonic Acid (PFPeS, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluoropentane Sulfonate)
Perfluoropentanoate (PFPeA, Perfluoropentanocic  GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Acid) Modified/ LC-MS-MS
Perfluoropentanoate (PFPeA, Perfluoropentanoic  GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Acid)
Perfluorotetradecanoate (PFTeDA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
perfluorotetradecanoic acid) Modified/ LC-MS-MS
Perfluorotetradecanoate (PFTeDA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
perfluorotetradecanoic acid)
Perfluorotridecanoate (PFTTiA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
perfluorotridecanoic acid) Modified/ LC-MS-MS
Perfluorotridecanoate (PFTTiA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
perfluorotridecanoic acid)
Perfluoroundecanoic acid (PFUDA, GEL SOP EPA 537.1 Extractable Organics NELAP 6/22/2021
Perfluoroundecanoate) Modified/ LC-MS-MS
Perfluoroundecanoic acid (PFUDA, GL-OA-E-076 Rev. 12 Extractable Organics NELAP 11/1/2021
Perfluoroundecanoate)
pH EPA 9041 General Chemistry NELAP 8/29/2011
pH EPA 9045 Genera Chemistry NELAP 8/29/2011
Phenacetin EPA 8270 Extractable Organics NELAP 8/29/2011
Phenanthrene EPA 8270 Extractable Organics NELAP 8/29/2011
Phenol EPA 8270 Extractable Organics NELAP 8/29/2011
Phorate EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Phosphorus EPA 6020 Metals NELAP 8/29/2011
Phosphorus, total EPA 6010 Metals NELAP 8/29/2011
p-Isopropyltoluene EPA 8260 Volatile Organics NELAP 8/29/2011
Potassium EPA 6010 Metals NELAP 8/29/2011
Potassium EPA 6020 Metals NELAP 8/29/2011
Pronamide (Kerb) EPA 8270 Extractable Organics NELAP 8/29/2011
Propionitrile (Ethyl cyanide) EPA 8260 Volatile Organics NELAP 8/29/2011
Pyrene EPA 8270 Extractable Organics NELAP 8/29/2011
Pyridine EPA 8270 Extractable Organics NELAP 8/29/2011
Radium-226 EPA Ra-04 Radiochemistry NELAP 8/29/2011
Radium-228 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011
Radium-228 EPA 9320 Radiochemistry NELAP 8/29/2011
RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) EPA 8330 Extractable Organics NELAP 8/29/2011
Reactive Cyanide s.7.3 SW-846 General Chemistry NELAP 8/29/2011
Reactive sulfide s.7.3 SW-846 General Chemistry NELAP 8/29/2011
Safrole EPA 8270 Extractable Organics NELAP 8/29/2011
sec-Butylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with

the Environmental Laboratory Certification Program.

| ssue Date: 7/1/2022

Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171
E87156

GEL Laboratories, LLC

2040 Savage Rd.

Charleston, SC 29407

Matrix: Solid and Chemical Materials

Certification
Analyte Method/Tech Category Type Effective Date
Selenium EPA 6010 Metals NELAP 8/29/2011
Selenium EPA 6020 Metals NELAP 8/29/2011
Silicaas SiO2 EPA 6010 Metals NELAP 8/29/2011
Silicon EPA 6010 Metals NELAP 8/29/2011
Silver EPA 6010 Metals NELAP 8/29/2011
Silvex (2,4,5-TP) EPA 8151 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Sodium EPA 6010 Metals NELAP 8/29/2011
Sodium EPA 6020 Metals NELAP 8/29/2011
Strontium DOE Sr-02 Radiochemistry NELAP 8/29/2011
Strontium EPA 6010 Metals NELAP 8/29/2011
Strontium EPA 6020 Metals NELAP 8/29/2011
Strontium-89 DOE Sr-01 Radiochemistry NELAP 8/29/2011
Strontium-90 DOE Sr-01 Radiochemistry NELAP 8/29/2011
Styrene EPA 8260 Volatile Organics NELAP 8/29/2011
Sulfate EPA 9056 Genera Chemistry NELAP 8/29/2011
Sulfide EPA 9030/9034 General Chemistry NELAP 8/29/2011
Sulfotepp EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
aS/I;\EkILeti ¢ Precipitation Leaching Procedure EPA 1312 General Chemistry NELAP 8/29/2011
Eert-Bu)tyI alcohol (2-Methyl-2-propanal) EPA 8260 Volatile Organics NELAP 8/29/2011
tert-Butylbenzene EPA 8260 Volatile Organics NELAP 8/29/2011
Tetrachloroethylene (Perchloroethylene) EPA 8260 Volatile Organics NELAP 8/29/2011
Thallium EPA 6010 Metals NELAP 8/29/2011
Thalium EPA 6020 Metals NELAP 8/29/2011
Thionazin (Zinophos) EPA 8270 Pesticides-Herbicides-PCB's NELAP 8/29/2011
Thorium EPA 6020 Metals NELAP 8/29/2011
Tin EPA 6010 Metals NELAP 8/29/2011
Titanium EPA 6010 Metals NELAP 8/29/2011
Titanium EPA 6020 Metals NELAP 8/29/2011
Toluene EPA 8260 Volatile Organics NELAP 8/29/2011
Total cyanide EPA 9012 General Chemistry NELAP 8/29/2011
Total nitrate-nitrite EPA 9056 General Chemistry NELAP 8/29/2011
Total organic carbon EPA 9060 General Chemistry NELAP 8/29/2011
Total phenolics EPA 9066 General Chemistry NELAP 8/29/2011
Total radium EPA 9315 Radiochemistry NELAP 8/29/2011
Toxaphene (Chlorinated camphene) EPA 8081 Pesticides-Herbicides-PCB's NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Attachment to Certificate #: E87156-56, expiration date June 30, 2023. Thislisting of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87156 EPA Lab Code: SC00012 (843) 556-8171

E87156

GEL Laboratories, LLC
2040 Savage Rd.
Charleston, SC 29407

Matrix: Solid and Chemical Materials

Certification

Analyte Method/Tech Category Type Effective Date
T‘?é:_cli?}y Characteristic Leaching Procedure EPA 1311 General Chemistry NELAP 8/29/2011
Erans— 1?2—Di chloroethylene EPA 8260 Volatile Organics NELAP 8/29/2011
trans-1,3-Dichloropropene EPA 8260 Volatile Organics NELAP 8/29/2011
trans-1,4-Dichloro-2-butene EPA 8260 Volatile Organics NELAP 8/29/2011
trans-Nonachlor EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/1/2012
Trichloroethene (Trichloroethylene) EPA 8260 Volatile Organics NELAP 8/29/2011
Trichlorofluoromethane EPA 8260 Volatile Organics NELAP 8/29/2011
Tungsten EPA 6020 Metals NELAP 8/29/2011
Uranium (mass) DOE U-02 Radiochemistry NELAP 8/29/2011
Uranium (mass) EPA 6010 Metals NELAP 4/6/2018
Uranium (mass) EPA 6020 Metals NELAP 8/29/2011
Vanadium EPA 6010 Metals NELAP 8/29/2011
Vanadium EPA 6020 Metals NELAP 6/10/2015
Vinyl acetate EPA 8260 Volatile Organics NELAP 8/29/2011
Vinyl chloride EPA 8260 Volatile Organics NELAP 8/29/2011
Xylene (total) EPA 8260 Volatile Organics NELAP 8/29/2011
Zinc EPA 6010 Metals NELAP 8/29/2011
Zinc EPA 6020 Metals NELAP 8/29/2011
Zinc-65 DOE 4.5.2.3 (Ga-01-R) Radiochemistry NELAP 8/29/2011

Clientsand Customersare urged to verify thelaboratory's current certification status with
the Environmental Laboratory Certification Program. |ssue Date: 7/1/2022 Expiration Date: 6/30/2023
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Via Email
January 17, 2023

U.S. EPA Region 4

Land, Chemicals and Redevelopment Division
Sam Nunn Atlanta Federal Center

61 Forsyth Street, SW

Atlanta, GA 30303-8960

Attn: TSCA/PCB Regional Coordinator

Florida Department of Environmental Protection
Hazardous Waste Program & Permitting

2600 Blair Stone Road, MS 4560

Tallahassee, FL. 32399

Attn: Mr. Bradley Buselli

RE: Perma-Fix Environmental Services, Inc.
Perma-Fix of Florida, Inc.
1940 NW 67" Place
Gainesville, FL 32653
EPA 1.D.: FLD 980711071
Vacuum Thermal Desorption System Performance Demonstration Test Plan

Dear Ms. Crosby-Vega and Mr. Buselli:

In reference to the 40 CFR §761.60(e) and 761.61(c) regulations for obtaining a TSCA disposal
approval, Perma-Fix of Florida, Inc (PFF) hereby transmits a Performance Demonstration Test Plan
for the facility Vacuum Thermal Desorption System (VTDS). The demonstration of VTDS
performance for prescribed metrics is prerequisite to an Agency approval and the Plan fully
describes the proposed methods that are based upon current guidance'. PFF kindly requests your
technical review and comments to support this important regulatory objective.

Please contact Mr. Richard Devin at 865-376-8706 or email rdevin@perma-fix.com with any
questions or additional information needed.

Under civil and criminal penalties of law for the making or submission of false or fraudulent
statements or representations (18 U.S.C. 1001 and 15 U.S.C. 2615), I certify that the information

'USEPA Office of Resource Conservation and Recovery publication EPA530-R-19-005 dated October 2019: Guidance
for Applicants Requesting to Treat/Dispose of PCB Using Incineration or an Alternative Method.
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https://www.cyberregs.com/cgi-exe/cpage.dll?pg=x&rp=/pseudo.htm&sid=2022033113015185358&aph=1&Hi=0&qy=&hlc=00FF00&srchm=0&cid=material&uid=mate0003&clrA=007ECC&clrV=007ECC&clrX=007ECC&ref=/indx/CFR/40CFR/CFR_40_761_-_5_A.htm&pseudo=UN1%2C%2CUSCD%2CUSCDF2016021608263951091%2Cb=1001%2C#b=1001

https://www.cyberregs.com/cgi-exe/cpage.dll?pg=x&rp=/pseudo.htm&sid=2022033113015185358&aph=1&Hi=0&qy=&hlc=00FF00&srchm=0&cid=material&uid=mate0003&clrA=007ECC&clrV=007ECC&clrX=007ECC&ref=/indx/CFR/40CFR/CFR_40_761_-_5_A.htm&pseudo=UN1%2C%2CUSCD%2CUSCDF2016021210500848720%2Cb=2615%2C#b=2615



contained in or accompanying this document is true, accurate, and complete. As to the identified
section(s) of this document for which I cannot personally verify truth and accuracy, I certify as the
company official having supervisory responsibility for the persons who, acting under my direct
instructions, made the verification that this information is true, accurate, and complete.

Sincerely,
Digitally signed by Randy Self
Ra n dy Se |f Date: 2023.01.16 15:19:05
-05'00'

Mr. Randy Self
Vice President/General Manager

cc: Rich Devin
Ms. Beverly Philpot TDEC DSWM
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