- 4 SENECA
X ARMY DEPOT
ACTIVITY

USACE - New York District
Seneca Army Depot Activity US Army, Engineering & Support Center
Romulus, New York Huntsville, AL

Final UFP-QAPP

Seneca Army Depot Activity
Long-Term Monitoring

®
Seneca Army Depot Activity

Contract No. W912DY-09-D-0062-0023
Task Order No. 0023

EPA SITE ID# NY0213820830

NY Site ID# 8-50-006

PARSONS
May 2017



cory.pennington
Text Box
01796


PARSONS T
envision more M

Table of Contents

[ S IO i € 0 PSP TOC - 2
LIS 3 IO e 1Y = N PP TOC - 2
LIST OF APPENDICES ... etiieitee e eitee ettt e sttt e e st e e st e e e e st e e e s st e e s ase e e e e a st e e e e nsee e e ane e e e easee e e e nseeeenneee e e seeeseanneeesannes TOC - 4
LIST OF ACRONYMS ..t itieeitte ettt sttt sttt st st e e et e s bt e s st e s st e e st e s ase e e st e Sa s e e e st e e s e e e s e e e b e e e st e e se e e ne e s aseesneesaneeeneesanes TOC -5
T ES-1
2 ES-3
T ES -4
CROSSWALK FROM UFP-QAPP MANUAL TO WORKSHEETS ..ottt e ettt e e ne e Cw-1
WORKSHEETS #1 & 2: TITLE AND APPROVAL PAGE ... ittt sttt sse e e s s 1&2-1
WORKSHEETS #3 & 5: PROJECT ORGANIZATION AND QAPP DISTRIBUTION .....ceiiitiieiiriieessieessieeessee e eseee e ssnee e 3&5-1
WORKSHEETS #4, 7, & 8: PERSONNEL QUALIFICATIONS AND SIGN-OFF SHEET ......cviiiiiieicieeeeeee e 4,7,&8-1
WORKSHEET #6: COMMUNICATION PATHWAYS AND PROCEDURES ......oi ettt s 6-1
WORKSHEET #9: PROJECT PLANNING SESSION SUMMARY ...uutiiiutiieteenieeseeestesseessseesssessseessssessssessssessssessssessssessnsesssees 9-1
WORKSHEET #10: CONCEPTUAL SITE IMODEL....ciiiitiiiitee e tee ettt e e s s se e s e sse e s sssee e s ssteesenseessnseeeesseeesnnns 10-1
WORKSHEET #11: DATA QUALITY OBJECTIVES ....co i teeieeitee ettt ettt ettt st e s s e e e e s st e e s e nse e s snseeeesneeeenans 11-1
WORKSHEET #12: MEASUREMENT PERFORMANCE CRITERIA. ... .ottt s 12 -1
WORKSHEET #13: SECONDARY DATA CRITERIA AND LIMITATIONS ...ttt ettt 13-1
WORKSHEETS #14 & 16: PROJECT TASKS AND SCHEDULE.....cii ittt 14& 16 -1
WORKSHEET #15: PROJECT ACTION LIMITS AND LABORATORY-SPECIFIC DETECTION / QUANTITATION LIMITS.......... 15-1
WORKSHEET #17: SAMPLING DESIGN AND RATIONALE. ... ettt ettt me e e e e ne e e e nans 17 -1
WORKSHEET #18: SAMPLING LOCATIONS AND METHODS .....ooiiitieieetee e reee et e e s e e s enee e e e neeeenans 18-1
WORKSHEETS #19 & 30: SAMPLE CONTAINERS, PRESERVATION, AND HOLD TIMES ......cccoiiiieriieereeeneeeseee e 19&30-1
WORKSHEET #20: FIELD QUALITY CONTROL ....uttiiieiitieieeeeieeesee st sse et e s sse e st e s nneesseeenneesseesnneesanes 20-1
WORKSHEET #21: FIELD STANDARD OPERATING PROCEDURES .......uiiiiiiei ettt e et ne e 21-1
WORKSHEET #22: FIELD EQUIPMENT CALIBRATION, MAINTENANCE, TESTING, AND INSPECTION .....ccccvvrerriieneeenne 22 -1
WORKSHEET #23: ANALYTICAL STANDARD OPERATING PROCEDURES .......coiiiiiieeiieenee et 23-1
WORKSHEET #24: ANALYTICAL INSTRUMENT CALIBRATION ...cciiitieeeeiteeeeteee e sitee e et e s e e e e s sse e smneeeesneeeenans 24 -1
WORKSHEET #25: ANALYTICAL INSTRUMENT AND EQUIPMENT MAINTENANCE, TESTING, AND INSPECTION ............ 25-1
WORKSHEETS #26 & 27: SAMPLE HANDLING, CUSTODY, AND DISPOSAL ...ccccttiiiiiieeereee et 26&27 -1
WORKSHEET #28: ANALYTICAL QUALITY CONTROL AND CORRECTIVE ACTION ...ceiiiiiieiieieeeeieee e sreee e ee e eee e 28 -1
WORKSHEET #29: PROJECT DOCUMENTS AND RECORDS .......coiiiieiiieeieee et see e s sne e s ne e 29 -1
WORKSHEETS #31, 32, & 33: ASSESSMENTS AND CORRECTIVE ACTION ....eeiiiieierreereeeese e 31,32,&33-1
WORKSHEET #34: DATA VERIFICATION & VALIDATION INPUTS ...ttt ettt e e sne e 34 -1
UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL Table of Contents - 1

C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx



PARSONS T
envision more M

WORKSHEET #35: DATA VERIFICATION PROCEDURES ......ccueiiieierrie e see e sne s snesae e sneasne s enesnnesneenneens 35-1
WORKSHEET #36: DATA VALIDATION PROCEDURES......cctiiieitererrte s e e s e s snesee s e sneenneenesnessnesneenneens 36 -1
WORKSHEET #37: USABILITY ASSESSMENT ...t et s e s 37-1
Rt gt O P REF - 1
Y e o N5 G T APPENDICES - 2
L e I G APPENDICES - 3
APPENDIX € ..ttt ettt e e ee e e e s e eae e e e eae e e ae e e m e e m e e s e e s e e n e e e e San e nRE e eR e e et en e enneeReenRe e ne e nennennennnennn APPENDICES - 4
e o N5 G ST APPENDICES - 5
L o T G APPENDICES - 6
e o = N5 DG TS APPENDICES - 7
L AN SRR APPENDICES - 8
LIST OF FIGURES

Figure 3.1 - Project Organization and QAPP Distribution
Figure 10.1 - Former SEAD Location Map

Figure 10.2 - Locations of LTM Sites
Figure 10.3 - OB Grounds Site Map
Figure 10.4 - SEAD-25 Site Map
Figure 10.5 - Ash Landfill Site Map
Figure 10.6 - SEAD-16 Site Map
Figure 10.7 - SEAD-17 Site Map
Figure 10.8 - Future Land Use Map
Figure 10.9 - SEAD-122 Site Map
Figure 10.10 - SEAD-26 Site Map

Figure 34.1 - Data Verification, Validation, and Usability Assessment Process

LIST OF TABLES

Table 10.1 - Overview of Preliminary Conceptual Site Model, OB Grounds, Seneca Army Depot ACtivity .......cccceveueeenne. 10-10
Table 10.2 - Overview of Preliminary Conceptual Site Model, SEAD-25, Seneca Army Depot Activity ....cccceeeceeereceeenn. 10-10
Table 10.3 - Overview of Preliminary Conceptual Site Model, Ash Landfill, Seneca Army Depot Activity.......cccccerecueeenne. 10-11
Table 10.4 - Overview of Preliminary Conceptual Site Model, SEAD-16/17, Seneca Army Depot Activity......ccccceeeueeenne. 10-11
Table 10.5 - Overview of Preliminary Conceptual Site Model, SEAD-122E, Seneca Army Depot ACtiVity......ccceceerecueeenne. 10-12
Table 10.6 - Overview of Preliminary Conceptual Site Model, SEAD-26, Seneca Army Depot Activity ....cccceveceeereceeenn. 10-12
Table 11.1 - Data Quality Objectives and Technical Approach Summary for LTM at Seneca Army Depot Activity ........... 11-2
Table 11.2 - Data Quality Objectives and Technical Approach Summary for PFAS Sampling at Seneca Army Depot

Yo 11771 11-4
Table 15.1 - Project Action Limits and Katahdin Reference Limits for VOCs in Groundwater (Method SW-846 8260C) 15-1
Table 15.2 - Project Action Limits and Katahdin Reference Limits for MEE in Groundwater (Method RSK 175) ............ 15-3

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL Table of Contents - 2

C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx



PARSONS T
envision more sm

Table 15.3 - Project Action Limits and Katahdin Reference Limits for Nitrate and Nitrite in Groundwater (EPA Method

G 1 G 5 TSRS 15-3
Table 15.4 - Project Action Limits and Katahdin Reference Limits for Chloride and Sulfate in Groundwater (EPA Method

G 100 2 ) P 15-3
Table 15.5 - Project Action Limits and Katahdin Reference Limits for Select Metals in Groundwater (Method SW-846

510 000 P SRRSR 15-3
Table 15.6 - Project Action Limits and Katahdin Reference Limits for TAL Metals, Excluding Mercury (Method SW-846
L5102 0 USRS 15-4

Table 15.7 - Project Action Limits and Katahdin Reference Limits for TOC in Groundwater (Method SW-846 9060A)... 15-4
Table 15.8 - Project Action Limits and Katahdin Reference Limits for Mercury in Groundwater (Method SW-846

T ATOA) ettt ettt e e ettt e e ettt e e e asteeeaasseeaeasateaaaseeeaaasseeeaaseteeaaaseeeaasneeeeseeeeeassteesassseeeeastteseasreeiansteeeaseeeeaanreseanneeaaasreenaanns 15-5
Table 15.9 - Project Action Limits and TestAmerica- W. Sacramento Reference Limits for PFAS (EPA Method 537)...... 15-5
=1 o] (=300 A B Y o o1 4= 1€ o) a TS Tod 1Yo L0 1= 0SS 17-1
Table 17.2 — GEOChEMICAl PAramMELEIS .......uueiiiieei it ie e e ettt e e e e e e e ese e e e e e s e s asreeeeaeeeasnsseeeeessasasnsaneeeessasanssnneeeesaesannsnnnen 17-3
Table 17.3 - Biowall Performance BENChMArK VAIUES ..........eeueiiiiiiee ittt e s e e e e s s e enn e e e s s e e e nne e e e e e e sennnnnnes 17-4
Table 18.1 - Sampling Locations and Methods for the OB GroUNdS ........cccccceeereieieriesieececeee s eseeeeeesee e eeseeee s eseee e s e sneeeeenns 18-1
Table 18.2 - Sampling Locations and Methods fOr SEAD-25 ..o ieieeiiie e e cseee s e cee e ee e e s esee e s s e e e s essnnee s ssaneeesesnneesenns 18-2
Table 18.3 - Sampling Locations and Methods for the ASh Landfill ..o 18-3
Table 18.4 - Sampling Locations and Methods fOr SEAD-LG ......ccccierieceieieceeeseseeeseeseeeesereee s eseeesssseeeessnneessssneeesennneesnnns 18-4
Table 18.5 - Sampling Locations and Methods fOr SEAD-LT .....coiiieieeceeececeeeseseee e eesee e eereee s esee e s s e e e e essnne e s sesneessennneesnnns 18-4
Table 18.6 - Sampling Locations and Methods for PFAS at SEAD-L22E ... 18-5
Table 18.7 - Sampling Locations and Methods for PFAS at SEAD-25 .......cccciiriiiieececieeceeee e eseeeeseseeees e e s sseee s s sne e eenns 18-7
Table 18.8 - Sampling Locations and Methods for PFAS @t SEAD-26 ........cccceeriiiiereeiieeeeceeeeeseeeseeseeesssseee s sseeessesnneesnnns 18-8
Table 20.1 - LTM Field and Quality CONtIrOl SAMPIES...coo ittt e e s s see e e e s neeeennee 20-1
Table 20.2 - PFAS Field and Quality CONTrol SAMIPIES ....uueiieieceieecceieeece e et e s eeee e e e e e e e s e e s e e e e e e e ennee s e aneeesenneesnnnns 20-1
Table 26.1 - Sample NUMDBEIING NOMENCIATUIE ..cceuueieeeeeee et e e e eee e s e e e e e e e e e e s e ase e e e e se e e eesnneessanneeesennneesnnnns 26-1
Table 26.2 - Sample Name/Numbering SYStEM DY SIte......ou i s 26-1
Table 26.2 - Responsibilities for Sample Handling, Custody, and DiSPOSal........cccceereiiirirrieereiieeeeeeseeeeeceee s eseee e e e e e eeans 26-2
Table 28.1a - Quality Control and Corrective Actions for Analysis of VOCS in GroundWater........ccceeeceereecceeereeceeesseceeeeenns 28-1
Table 28.1b - LCS/MS/MSD Control Limits for VOCS inN GrOUNAWATET ........cocciiiiiiieeeeeee e 28-3
Table 28.2 - Quality Control and Corrective Actions for Analysis of MEE in Groundwater .........ccccceeeceereecceeescieeesseceeeeenns 28-5
Table 28.3 - Quality Control and Corrective Actions for Analysis of Nitrate and Nitrite in Groundwater ........ccccceveccveeeenns 28-6
Table 28.4 - Quality Control and Corrective Actions for Analysis of Chloride and Sulfate in Groundwater .......cccccceeeenneee 28-8
Table 28.5a - Quality Control and Corrective Actions for Analysis of Copper, Lead, Iron, and Sodium in Groundwater. 28-10
Table 28.5b - LCS/MS/MSD Control Limits for Analysis of Copper, Lead, Iron, and Sodium in Groundwater .............. 28-11
Table 28.6a - Quality Control and Corrective Actions for Analysis of TAL Metals (Except Mercury) in Groundwater ...... 28-12
Table 28.6b - LCS/MS/MSD Control Limits for Analysis of TAL Metals (Except Mercury) in Groundwater .................... 28-14
Table 28.7 - Quality Control and Corrective Actions for Analysis of TOC in GroundWater.........cccccevecceeereeceeececeeeseseeeenns 28-15
Table 28.8 - Quality Control and Corrective Actions for Analysis of Mercury in Groundwater........cccccceeeccciiiieeeeeecccccnnens 28-17
Table 28.9 - Quality Control and Corrective Actions for Analysis of PFAS in Groundwater ........cccccvecceereeceerccceeeseseeennn. 28-19
Table 29.1 - Sample Collection and Field RECOIASD.......oii i ccieiieii e ccciieteeee e cesesrree e e s seesasreeeeesse s ssasseeessessssnsseesssesasssnnnes 29-1
Table 29.2 — ProjeCt ASSESSMENTSI) .....cii e iiieesee e eree et e e e e e e s e e e st e s ssee e seeaesee e seeaasee s seeaeasesaseeenanesnneeannnensees 29-1
Table 29.3 - Laboratory Records (Katahdin)(2) ..o cseeee e s ceee e s e e s e s e e e e e s e e e e s e e e e eenne e s enaneeesenneesnnnns 29-2
Table 29.4 - Laboratory Records (TestAmerica- W. SACramento)(2).......uieeicceeercieeereeceeeeeeeeeseseeessessee s essneee s esaneessesnneeennns 29-2
Table 36.1 - Overview of Analytical Data Validation...........eoi et 36-1
Table 36.2 - Data Validation Codes and DEfiNITIONS ...ttt e e s e e e e e s s e s eann e e e e s e e e e anneeeeeeesennnnnnes 36-1
UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL Table of Contents - 3

C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx



PARSONS T
envision more M

LIST OF APPENDICES

Appendix A - Contractor SOPs

Appendix B - Field Sampling Forms
Appendix C - Analytical Laboratory SOPs
Appendix D - Contractor PFAS SOPs
Appendix E - Historical Reports
Appendix F - Equipment Manuals

Appendix G - Field Variance Form

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

Table of Contents - 4
C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx



PARSONS

LIST OF ACRONYMS

envision more I M

ACRONYM DEFINITION ACRONYM DEFINITION

AFFF Aqueous Film Forming Foams NYSDEC New York State Department of Environmental
Conservation

AOC Area of Concern 0BOB Open Burning/Open Burning

Ash Landfill Ash Landfill Operable Unit ou Operable Unit

BRAC Base Realignment and Closure PAHs Polycyclic Aromatic Hydrocarbons

CD Compact Disk PALPAL Projection Action Limit

CENAN USACE New York District Parsons Parsons Government Services, Inc.

CERCLA Comprehensive Environmental Response, PDFPDF Portable Document Format

Compensation, and Liability Act

coccoc Contaminant of Concern PFOA Perfluorooctanoic Acid

CoC Chain of Custody PFOS Perfluorooctane Sulfonate

COR Contracting Officer Representative QC Quality Control

CSM Conceptual Site Model QSM Quality Systems Manual

cy Cubic Yards RA Remedial Action

DA Department of the Army RCRA Resource Conservation and Recovery Act

DFW Definable Feature of Work RDR Remedial Design Report

DL Detection Limit ROD Record of Decision

DOD Department of Defense ROM Read-Only Format

DQO Data Quality Objective SCIDA Seneca County Industrial Development Agency

DUR Data Usability Report SDG Sample Delivery Group

ft Feet SEAD-16 Abandoned Deactivation Furnace

LCS Laboratory Control Sample SEAD-17 Active Deactivation Furnace

LIMS Laboratory Information Management System SEAD-25 Fire Training and Demonstration Pad

LOD Limit of Detection SEDA Seneca Army Depot Activity

LOQ Limit of Quantitation SOPs Standard Operating Procedures

LT™M Long-Term Monitoring SVOCs Semi-Volatile Organic Compounds

LUCs Land Use Controls TAL Target Analyte List

MCL Maximum Contaminant Level T0C Total Organic Carbon

MEE Methane, Ethane, Ethene TPP Technical Project Planning

MPCs Measurement Performance Criteria UFP-QAPP Uniform Federal Policy - Quality Assurance Project
Plan

MS Matrix Spike u.s. United States

MSD Matrix Spike Duplicate USACE U.S. Army Corps of Engineers

NCFL Non-Combustible Fill Landfill USAEHA U.S. Army Environmental Hygiene Agency

NCP National Contingency Plan USAESCH U.S. Army Engineering Support Center, Huntsville

NGVD National Geodetic Vertical Datum USEPA United States Environmental Protection Agency

NYS New York State VOCs Volatile Organic Compounds

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx

Table of Contents - 5



PARSONS T
envision more sm

Executive Summary

ES.1 Introduction

The United States (U.S.) Army Engineering and Support Center, Huntsville (USAESCH) has retained Parsons Government
Services, Inc. (Parsons) to continue and maintain the Remedial Action (RA) at various sites per the Record of Decision
(ROD). Parsons will perform this work consistent with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and the National Contingency Plan (NCP), 40 CFR Part 300. All activities involving work in areas
potentially containing explosive hazards shall be conducted in full compliance with the United States Army Corps of
Engineers (USACE), Department of the Army (DA), and Department of Defense (DoD) regulations, guidance, standards,
and manuals.

The Seneca Army Depot Activity (SEDA) is a 10,587-acre former military facility located in Seneca County in the towns of
Varick and Romulus, New York, and was owned by the United States Government and operated by the Department of the
Army between 1941 and 2000. In 2000, the Army closed the Depot and assumed a caretakers’ role of the property,
pending the closeout of its continuing environmental obligations and the leasing or transfer of property to other public or
private parties for beneficial reuse purposes. Since 2000, approximately 9,250 acres of land have been transferred to
other parties.

This Uniform Federal Policy - Quality Assurance Project Plan (UFP-QAPP) describes the methods and procedures
necessary to complete the long-term monitoring (LTM) and achieve the required project objectives for the following sites
at SEDA:

e Open Burning (OB) Grounds;

e Fire Training and Demonstration Pad (SEAD-25);

e Ash Landfill Operable Unit (Ash Landfill); and

e Abandoned Deactivation Furnace (SEAD-16) and Active Deactivation Furnace (SEAD-17)
The UFP-QAPP also contains additional methods and procedures which are applicable to the sampling of emerging
contaminants (perfluroalkyl substances [PFAS] also known as perfluorooctanoic acid [PFOA] and perfluorooctane
sulfonate [PFOS]) at the following sites where Aqueous Film Forming Foams (AFFF) (e.g., firefighting foams) may have
been used:

e Fire Training and Demonstration Pad (SEAD-25);

e Fire Training Pit (SEAD-26); and

o Airfield and Fuel Pads (SEAD-122E)
A brief overview of each of the seven sites listed is provided below.

The OB Grounds, located in the northwestern portion of SEDA, was used for demilitarization of munitions for
approximately forty years. A RA was conducted between 1999 and 2004 to address the potential exposure to elevated
levels of metals (i.e., lead and copper) detected in the site soils and the sediments located in the adjacent Reeder Creek.
The remedy specified in the ROD (Parsons, 1999a) included removal of the berms surrounding the historic burn pads;
removal of all soils to a depth of at least 1 foot; placement of a 9-inch vegetative cover over any soils with lead
concentrations greater than 60 mg/kg, but less than or equal to 500 mg/kg; excavation of sediments in Reeder Creek
with elevated levels of copper or lead; and implementation of a monitoring program for groundwater, sediment, and the
capped areas. LTM activities have been conducted since 2007 in accordance with the LTM Plan (Parsons, 2007a) at the
OB Grounds to assess groundwater, vegetative soil cap, and Reeder Creek conditions. The observations and findings
from the latest round of LTM at the OB Grounds is presented in the 2015 LTM Annual Report (Parsons, 2016b).

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

Executive Summary - 1
C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx



PARSONS ...
envision more sm

SEAD-25, located in the east-central portion of SEDA, was in use from the late 1960s to the late 1980s. The former pad
was used for fire control training, including fire-fighting demonstrations. In accordance with the ROD (Parsons, 2004) and
the Final Remedial Design Work Plan and Design Report (Parsons, 2005), a RA was completed in 2005 and removed
approximately 1,722 cubic yards (cy) of soil and sediment impacted by volatile organic compounds (VOCs) and semi-
volatile organic compounds (SVOCs) at SEAD-25 as documented in the Final Construction Completion Report (Parsons,
2006). Since groundwater concentrations were found exceeding the applicable groundwater standards prior to the RA,
LTM activities have been carried out at SEAD-25 since 2006 following the RA. Additionally, SEAD-25 has been inspected
to ensure that established Land Use Controls (LUCs) are enforced. The LUCs in place at SEAD-25 include: prohibit the
development and use of property for residential housing, elementary and secondary schools, childcare facilities, and
playgrounds; and prohibit access to or use the groundwater, other than for monitoring purposes, until the applicable New
York State Department of Environmental Conservation (NYSDEC) Class GA groundwater standards are met. The
observations and findings from the latest round of LTM at SEAD-25 is presented in the 2015 Annual LTM Report
(Parsons, 2015).

The Ash Landfill, located in the west-central portion of SEDA, was used from 1941 to 1974 to burn uncontaminated trash
in a series of burn pits located near the former abandoned incinerator building (Building 2207). According to the U.S.
Army Environmental Hygiene Agency (USAEHA) Interim Final Report, Groundwater Contamination Survey No. 38-26-0868-
88 (USAEHA, 1987), the ash from the refuse burning pits was buried in the Ash Landfill (SEAD-6) from date of inception
until the late 1950s or early 1960s. Other areas of the site were used as a grease pit and for burning debris. Post-
closure, the landfill was covered with native soil, but was not closed with an engineered cover or cap.

In 2006, in accordance with the ROD (Parsons, 2004), the Remedial Design Work Plan (Parsons, 2006b) and the
Remedial Design Report (RDR) (Parsons, 2006c¢), a RA was completed. The RA involved the following: Installation of three
dual biowall systems, to address volatile organic compounds (VOCs) in groundwater that exceed New York State (NYS)
Class GA groundwater standards; construction and establishment of a 12-inch vegetative cover over the Ash Landfill and
the Non-Combustible Fill Landfill (NCFL) to prevent ecological receptors from coming into direct contact with underlying
soils that are contaminated with metals and polycyclic aromatic hydrocarbons (PAHs); excavation and disposal of three
debris piles; and re-grading of the incinerator cooling water pond to promote positive drainage. LTM activities have been
conducted since 2007 at the Ash Landfill to assess groundwater conditions, the effectiveness of the biowall, and the
vegetative soil cap. The observations and findings from the latest round of LTM at the Ash Landfill is presented in the
Annual Report and Year 9 Review (Parsons, 2016¢).

SEAD-16 and SEAD-17 are located in the east-central portion of the SEDA within the former ammunition storage area.
SEAD-16, the former Abandoned Deactivation Furnace, was used from approximately 1945 until the mid-1960s when its
use ceased and the site was vacated. SEAD-17, the former Active Deactivation Furnace, was constructed to replace the
Abandoned Deactivation Furnace at SEAD-16. However, SEAD-17 was inactive after 1989 as a result of Resource
Conservation and Recovery Act (RCRA) permitting issues. Based on historic site activities, soils from both sites were
contaminated with select metals (i.e., antimony, arsenic, cadmium, copper, lead, mercury, thallium, and zinc) at levels above
identified risk-based action levels. Additionally, soils at SEAD-16 were also contaminated with PAHs. The RA implemented at
SEAD-16/17 (Parsons, 2008) involved the removal of 4,427 cy of impacted soil. The ROD (Parsons, 2006) also required
the implementation, maintenance, inspection, and periodic reporting of LUCs to prohibit the use of the land for
residential purposes and restrict access and use of groundwater until applicable cleanup standards are achieved. The
long-term groundwater monitoring has been performed at SEAD-16/17 in accordance with the ROD and the Final Work
Plan (Parsons, 2007b) since 2007. The observations and findings from the latest round of LTM at the SEAD-16/17 is
presented in the Annual Report 2015 - Year 8 (Parsons, 2016d).

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

Executive Summary - 2
C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx



PARSONS T
envision more M

ES.1.5 SEAD-26

SEAD-26 is located in the southeastern portion of SEDA and was used one to four times a year for firefighting training
during which time various flammable materials were floated on water, ignited, and extinguished. Prior to 1977, the fire
training area may have also been used for fire demonstrations. In accordance with the ROD (Parsons, 2004) and the
Final Remedial Design Work Plan and Design Report (Parsons, 2005), a RA was completed in 2005 and removed
approximately 828 cubic yards of soil impacted with carcinogenic polycyclic aromatic hydrocarbons (cPAHs) (Parsons,
2006). Prior to the RA, groundwater at SEAD-26 was found to be impacted by VOCs; however, a significant plume was not
found. Three rounds of semi-annual LTM was conducted at SEAD-26. No contaminants of concern (COCs) were detected
in any of the rounds therefore, with concurrence from NYSDEC, LTM at this site was concluded (Parsons, 2007c).

ES.1.6 SEAD-122E

SEAD-122E, and the surrounding airfield, are located in the southwest corner of SEDA. SEAD-122E is associated with the
deicing of planes at three separate aircraft refueling areas at the former SEDA Airfield. All three of the historic
deicing/refueling pads that comprise SEAD-122E are located along the western side of the northwest-southeast runway.
Two of the deicing/refueling pads are located near either end of the runway, while the third is located at the end of a
short taxiway, west of the central portion of the runway. An Environmental Baseline Survey was conducted to investigate
the three pads and determined if they were impacted by deicing fluids used on planes (Parsons, 1999b). SVOCs, mainly
PAHs and phathalates, were detected in soil; none exceeded screening criteria. Groundwater was not found to be
impacted (Parsons, 2007).

ES.2 Project Objectives and Technical Approach

The project objective is to continue the LTM program in order to monitor groundwater conditions until they are below the
performance criteria standards and to monitor that the remedy continues to be effective. Once this has been
accomplished at a particular site, the U.S. Environmental Protection Agency (USEPA) and NYSDEC may approve of the
termination of long-term groundwater monitoring, LUCs, or both. Additionally, PFAS will be sampled at SEADs-25, -26, and
122E. The Conceptual Site Model (CSM) for each site is described on Worksheet #10.

Project-specific data quality objectives (DQOs) were developed based on this CSM and these are described on Worksheet
#11 of this UFP-QAPP. These DQOs include a design for obtaining data to support the LTM at each site and a design for
sampling emerging contaminants related to AFFF. The design for obtaining data described in the last column of the DQO
tables on Worksheet #11 summarizes the technical approach. The project approach is described in detail on Worksheet
#17, and specific analyzes are noted on Worksheet #18. The primary components of the long-term groundwater
sampling design for the LTM at each of the sites involve collecting samples to be analyzed using low-flow techniques. The
general scope of the ongoing LTM activities for each of the sites are as follows:

e OB Grounds
= Collect groundwater samples and record geochemical parameters from 6 existing monitoring wells;
= Analyze samples for total copper and total lead;
= |nspect the vegetative cap for disturbances;
= |nspect Reeder Creek for evidence of soil transport from OB Grounds; and
= Confirm LUCs are in compliance.
e SEAD-25
= Collect groundwater samples and record geochemical parameters from 5 existing monitoring wells;
= Analyze samples for VOCs, Methane, Ethane, Ethene (MEE), chloride, sulfate, sulfide, iron, sodium, nitrate
and nitrite; and
= Confirm LUCs are in compliance.
e Ash Landfill
= Collect groundwater samples and record geochemical parameters from 14 existing monitoring wells;
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= Analyze samples for VOCs, MEE, sulfate, manganese, ferrous iron, and total organic carbon (TOC);
= Determine effectiveness of biowall and whether recharge is required; and
= |nspect the vegetative cap for disturbances.
e SEAD-16/17
= Collect groundwater samples and record geochemical parameters from 11 existing monitoring wells; and
= Analyze samples for target analyte list (TAL) metals; and
= Confirm LUCs are in compliance.

The general scope of the activities related to sampling for PFAS at each of the sites are as follows:

e SEAD-26 and SEAD-122E
= Collect groundwater grab samples using direct push drilling techniques to install temporary well points
and collect samples from the wells; and
= Analyze samples for PFAS.
e SEAD-25
= Collect groundwater grab samples using existing 12 monitoring wells; and
= Analyze samples for PFAS.

While these components are the focus of the project, the field operations involve multiple elements, or “definable
features of work” (DFWSs) that will be required to achieve the project goals. These DFWs are listed on Worksheet #14 and
they are explained further in this worksheet, with references to relevant standard operating procedures (SOPs)
(Worksheet #21 and Appendix A and D), measurement performance criteria (MPCs) (Worksheet #12), and other sections
of the UFP-QAPP, as necessary.

ES.3 Document Organization

This UFP-QAPP was prepared under Task Order 0023 of Contract W912DY-09-D-0062, in accordance with UFP-QAPP,
Optimized UFP-QAPP Worksheets (EPA, 2012), EPA QA/G-5 (EPA, 2002), and EM 200-1-15 to ensure environmental data
collected are scientifically sound, of known and documented quality, and suitable for their intended purposes. This
UFP-QAPP focuses on the site-specific details for the LTM and sampling of PFAS at the OB Grounds, SEAD-25, SEAD-26,
the Ash Landfill, SEAD-122E, and SEAD-16/17 to include monitoring methods, analytical services, data management and
validation procedures, and field and laboratory SOPs.

This UFP-QAPP presents the plan for collecting data to support the LTM and PFAS sampling and uses the “optimized”
worksheets format published by the Intergovernmental Data Quality Task Force in March 2012 (EPA, 2012). Supporting
plans and other information are included in the references section of this UFP-QAPP.
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Crosswalk from UFP-QAPP Manual to Worksheets

This UFP-QAPP presents the plan for collecting data to support the LTM at the OB Grounds, SEAD 25, Ash Landfill, and
SEAD 16/17 and PFAS sampling at the SEAD 25, SEAD 26, and SEAD 122 sites at the Seneca Army Depot Activity, and
“optimized” worksheets published by the Intergovernmental Data Quality Task Force in March 2012. The optimized
worksheets address all requirements of ANSI/ASQ E4-2004 and CIO 2106-G-05. The following table provides a
“crosswalk” between the worksheets and the respective elements of CIO 2106-G-05. In addition, each revised worksheet
includes a reference to the appropriate CIO 2106-G-05 element.

OPTIMIZED UFP-QAPP WORKSHEETS 2106-G-05 QAPP GUIDANCE SECTION
1&2 Title and Approval Page 22.1 Title, Version, and Approval / Sign-Off
3&5 Distribution List and Project Organization 2.2.3 Distribution List
2.2.4 Project Organization and Schedule
4,7&8 Personnel Qualifications and Sign-0ff Sheet 2.2.1 Title, Version, and Approval / Sign-Off
2.2.7 Special Training Requirements and Certification
6 Communication Pathways and Procedures 224 Project Organization and Schedule
9 Project Planning Session Summary 225 Project Background, Overview, and Intended Use of
Data
10 Conceptual Site Model 2.2.5 Project Background, Overview, and Intended Use of
Data
11 Data Quality Objectives 2.2.6 Data/Project Quality Objectives and Measurement
Performance Criteria
12 Measurement Performance Criteria 2.2.6 Data/Project Quality Objectives and Measurement
Performance Criteria
13 Secondary Data Uses and Limitations Chapter3  QAPP Elements for Evaluating Existing Data
14& 16 Project Tasks & Schedule 224 Project Organization and Schedule
15 Project Action Limits and Laboratory-Specific 2.2.6 Data/Project Quality Objectives and Measurement
Detection / Quantitation Limits Performance Criteria
17 Sampling Design and Rationale 2.3.1 Sample Collection Procedure, Experimental Design,
and Sampling Tasks
18 Sampling Locations and Methods 2.3.1 Sample Collection Procedure, Experimental Design,
and Sampling Tasks
232 Sampling Procedures and Requirements
19 &30 Sample Containers, Preservation, and Hold Times ~ 2.3.2 Sampling Procedures and Requirements
20 Field Quality Control 235 Quality Control Requirements
21 Field Standard Operating Procedures 2.3.2 Sampling Procedures and Requirements
22 Field Equipment Calibration, Maintenance, 2.3.6 Instrument/Equipment Testing, Calibration and
Testing, and Inspection Maintenance Requirements, Supplies and
Consumables
23 Analytical Standard Operating Procedures 2.3.4 Analytical Methods Requirements and Task
Description
24 Analytical Instrument Calibration 2.3.6 Instrument/Equipment Testing, Calibration and

Maintenance Requirements, Supplies and
Consumables

25 Analytical Instrument and Equipment 2.3.6 Instrument/Equipment Testing, Calibration and
Maintenance, Testing, and Inspection Maintenance Requirements, Supplies and
Consumables
26 & 27 Sample Handling, Custody, and Disposal 233 Sample Handling, Custody Procedures, and
Documentation
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OPTIMIZED UFP-QAPP WORKSHEETS 2106-G-05 QAPP GUIDANCE SECTION
28 Analytical Quality Control and Corrective 235 Quality Control Requirements
Action
29 Project Documents and Records 2.2.8 Documentation and Records Requirements
31,32&33 Assessments and Corrective Action 2.4 Assessments and Data Review
2.5.5 Reports to Management
34 Data Verification and Validation Inputs 25.1 Data Verification and Validation Targets and
Methods
35 Data Verification Procedures 25.1 Data Verification and Validation Targets and
Methods
36 Data Validation Procedures 25.1 Data Verification and Validation Targets and
Methods
37 Usability Assessment 2.5.2 Quantitative and Qualitative Evaluations of
Usability
2.5.3 Potential Limitations on Data Interpretation
254 Reconciliation with Project Requirements
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Worksheets #1 & 2: Title and Approval Page

(EPA UFP-QAPP Guidance Manual, Section 2.1; EPA Guidance 2106-G-05 Section 2.2.1)

1.1 PROJECT IDENTIFYING INFORMATION

Site Name / ProjectName:  go604 Army Depot Activity / Remedial Action

Site Location / No.: Romulus, NY, EPA Site ID# NY0213820830, NY Site ID# 8-50-006

Contract / TO No.: W912DY-09-D-0062 / Task Order 0023

1.2 CONCURRING SIGNATURES

The below signatures indicate the representatives of the subject organizations have reviewed this UFP-QAPP and concur

with its implementation as written. Digitally signed by
PO M M E R E N C K. D E R E K. POMMERENCK.DEREK.ANDREW.1080769748

DN: c=US, 0=U.S. Government, ou=DoD, ou=PKI, ou=USA,

Lead O izati Contracti = ! . .
ead Organization / Contracting AN DREW‘] 080769748 E)r;t::(;lgzM?i)RGE':\lscngliE:i?ﬁ)l;l%ggw1080769748

Officer Representative

Derek Pommerenck, USAESCH Project Manager Date
Digitally signed by BATTAGLIA.RANDALL.W.1228816724
. . BA-I—I-AG LIA'RAN DALL'W' Dll\‘cljzlcigss,l?)r:‘t.s. éovernment, ou=DoD, ou=PKI,
Lead Organization / 0u=USA, cn=BATTAGLIA.RANDALL.W.1228816724
Project Manager 1 22881 6724 Date: 2017.06.13 09:12:18 -04'00'

Randy Battaglia, USACE New York District (CENAN) Date

Contractor Project Manager

ﬁ(}{?ﬂ_« e, SN May 23, 2017

Beth Badik, Parsons Project Manager Date
Federal Regulatory Agency

Julio Vazquez, USEPA Regional Project Manager Date
State Regulatory Agency

Melissa Sweet, NYSDEC Project Manager Date
Contractor Quality Assurance % ﬁ"? May 30, 2017

Tammy Chang, Parsons Quality Manager Date
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1.3 QAPP IDENTIFYING INFORMATION

Guidance Used: Uniform Federal Policy for Quality Assurance Project Plans, Optimized UFP-QAPP Worksheets

(USEPA, 2012): EPA QA/G-5 (EPA, 2002); and EM 200-1-15

Regulatory Program: Base Realignment and Closure (BRAC), CERCLA
Approval Entity: USAESCH

Data Users: U.S. Army, USEPA, NYSDEC

QAPP Type: Optimized UFP- QAPP

Scoping Sessions See Worksheet #9

Previous UFP-QAPPs: None
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Worksheets #3 & 5: Project Organization and QAPP Distribution

(EPA UFP-QAPP Guidance Manual, Section 2.4.1; EPA Guidance QA/G-5, Sections 2.1.3 and 2.2.4)

ARMY CONTRACTING OFFICER’s
REPRESENTATIVE

PROJECT SUPPORT
Contract Administration
Scheduling / Cost Control
Subcontract Procurement and
Administration

ARMY PROJECT MANAGEMENT
Randy Battaglia (NY District)
Derek Pommerenck (Huntsville)
Mary Young (Huntsville)

PARSONS PROJECT MANAGER
Beth Badik

FIGURE 3.1 - PROJECT ORGANIZATION AND QAPP DISTRIBUTION

PARSONS CORPORATE QUALITY
MANAGER

Tom Kartachak, CQA, CQM

Parsons Health & Safety Manager
Ed Grunwald, CIH

CONSTRUCTION MANAGER
Dale Dolph, CHST

FIELD ENGINEER
Brendan Baranek-Olmstead

TECHNICAL DIRECTOR
Bruce Henry, PG

FIELD TEAMS
Parsons (Boston, MA)
Parsons (Syracuse, NY)
Subcontractors
Driller- TBD

OFFICE SUPPORT
Geologists/Hydrogeologist
Environmental Engineers
Environmental Scientists
GIS/Database Specialists
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LABORATORIES
Katahdin Analytical
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Worksheets #4, 7, & 8: Personnel Qualifications and Sign-Off Sheet

(EPA UFP-QAPP Guidance Manual, Section 2.4.3, EPA Guidance QA/G-5, Section 2.1.8)

4.1 KEY PROJECT PERSONNEL

PROJECTTITLE/ROLE NAME/ CONTACT INFORMATION EXPERIENCE SPECIALIZED TRAINING/ SIGNATURE/DATE (1)
ORGANIZATION (TELEPHONE/ E-MAIL) CERTIFICATIONS
USACE Contracting Officer ~ Derek Pommerenck 256-895-1794 n/a n/a Signature on
Representative (COR) USAESCH Derek.Pommerenck@usace.army.mil Worksheets #1 & 2
USACE Project Manager Randy Battaglia 607-869-1523 n/a n/a Signature on
(PM) CENAN Randy.W.Battaglia@usace.army.mil Worksheets #1 & 2
Contractor PM Beth Badik 617-449-1565 Over 10 years of experience as PM BS, Chemical Engineering, 2001 Signature on
Parsons beth.badik@parsons.com conducting HTRW investigations Worksheets #1 & 2
Federal Regulator Julio Vazquez 212-637-4323 n/a n/a Signature on
USEPA Region 2 Vazquez.Julio@epa.gov Worksheets #1 & 2
State Regulator Melissa Sweet 518-402-9614 n/a n/a Signature on
NYSDEC melissa.sweet@dec.ny.gov Worksheets #1 & 2
Quality Assurance Manager Tammy Chang 512-719-6092 Over 25 years of analytical laboratory ~ MS, Chemistry, 1977 Signature on
Parsons Tammy.Chang@parsons.com and chemistry-related experience Worksheets #1 & 2
(1) Signatures indicate personnel have read this UFP-QAPP and agree to implement the procedures as written.
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4.2 OTHER PROJECT PERSONNEL
PROJECT TITLE/ROLE NAME/ CONTACT INFORMATION EXPERIENCE SPECIALIZED TRAINING/ RECEIVES
ORGANIZATION (TELEPHONE/ E-MAIL) CERTIFICATIONS (1) COPY OF QAPP
USACE PM Derek Pommerenck 256-895-1794 n/a n/a Yes
USAESCH Derek.Pommerenck@usace.army.mil

USACE Technical Brett Frazier 256-895-1874 n/a n/a Yes
Manager USAESCH Brett.W.Frazier@usace.army.mil
Environmental Health Keith Hoddinott 410-436-5209 n/a n/a Yes
Risk Assessor APHC Keith.B.Hoddinott.civ@mail.mil
Contractor Construction Dale Dolph 315-506-3939 Over 20 years of experience in the No
Manager Parsons Dale.Dolph@parsons.com sampling of hazardous materials and

substances related to hazardous waste

site investigations, petroleum storage

facilities, and site assessments. Also

includes construction

management/oversight for a variety of

environmental remediation.
Contractor Technical Bruce Henry (303) 831-8100x1986 Over twenty years of experience M.S. Geology, 1993 No
Director Parsons Bruce.Henry@parsons.com providing geological and engineering B.S. Geology, 1981

services for hazardous waste

remediation and petroleum exploration.
Contractor Field Engineer  Brendan Baranek-Olmstead 617-449-1404 Over 11 years of environmental MS, Environmental Engineering, No

Parsons brendan.baranek-olmstead@parsons.com  consulting, field work oversight, and 2004;

various field sampling methods BS, Civil Engineering, 2002
Contractor Corporate Tom Kartachak 410-596-9178 Over 39 year of experience, including 19  M.S., Public Health, 1977; Yes
Quality Manager Parsons Tom.Kartachak@parsons.com years of experience ensuring effective B.S., Biology, 1974

implementation of planning programs

and projects, including Quality Manager
Contractor Health & Ed Grunwald 678-969-2394 31 years of experience developing and Certified Industrial Hygienist No
Safety Manager Parsons Ed.Grunwald@parsons.com implementing safety programs for

environmental remediation, Military

Munitions Response Program (VMRP)

and construction projects
Contractor Tammy Chang 512-719-6092 Over 25 years of analytical laboratory MS, Chemistry, 1977 Yes
Project Chemist Parsons Tammy.Chang@parsons.com and chemistry-related experience
Analytical Laboratory David Alltucker 916-374-4383 Over 18 years of analytical laboratory B.A., Chemistry No
Project Manager TestAmerica- W. Sacramento david.alltucker@testamericainc.com and chemistry-related experience
Contractor Data Validator Maryanne Kosciewicz 315-552-9703 Over 20 years of experience with data B.S, Mathematics Yes

Parsons Maryanne.Kosciewicz@parsons.com review, evaluation, and validation. B.S. Chemistry
Analytical Laboratory Lisa Stafford 916-374-4308 Over 28 years of analytical laboratory B.S. Chemistry, 1986

QA Officer

TestAmerica- W. Sacramento

lisa.stafford@testamericainc.com

and chemistry-related experience

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx

Worksheets #4, 7 & 8- 2


mailto:Tammy.Chang@parsons.com
mailto:david.alltucker@testamericainc.com
mailto:Maryanne.Kosciewicz@parsons.com

envision more I sm
PROJECT TITLE/ROLE NAME/ CONTACT INFORMATION EXPERIENCE SPECIALIZED TRAINING/ RECEIVES
ORGANIZATION (TELEPHONE/ E-MAIL) CERTIFICATIONS (1) COPY OF QAPP
Analytical Laboratory Heather Manz 207-874-2400x17 15 years of analytical laboratory and B.S. Ocean Studies, 1999 Yes
Project Manager Katahdin Analytical Services hmanzjobrin@katahdinlab.com chemistry-related experience with
Katahdin
Analytical Laboratory Leslie Dimond 207-874-2400 ext. 20 22 years of analytical laboratory and B.A., Chemistry Yes
QA Officer Katahdin Analytical Services Idimond@katahdinlab.com chemistry-related experience with

Katahdin
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Worksheet #6: Communication Pathways and Procedures

(EPA UFP-QAPP Guidance Manual, Section 2.4.2, EPA Guidance 2106-G-05 Section 2.2.4)

COMMUNICATOR DRIVER

INITIATOR (ROLE)(1)2)

RECIPIENT(S) (ROLE)(%)

PROCEDURE

General communication between Lead Lead Organization PM or Appropriate PDT member(s) Communicates directly as needed (verbally and/or in writing).

Organization and other process designee

development team (PDT) members

Regulatory interface Lead Organization PM Regulator Provides project update via e-mail at least every other week during field activities.
Regulatory oversight Regulator Lead Organization PM Communicates directly as needed (verbally and/or in writing).

Project management, Task Order Contractor PM Lead Organization PM and/orlead = Communicates directly as needed (verbally and/or in writing).

administration and logistics, QAPP technical and site management

changes prior to field/laboratory work personnel

Weekly project conference calls Contractor PM Lead Organization PM, appropriate  Communicates project status verbally via weekly conference call.

PDT member(s)

Field progress reports

Contractor Field Engineer

Contractor PM and lead technical
and site personnel. Serves as Field
Team Leader.

Documents progress in daily report and submits to Contractor PM for onward
distribution to PDT. Daily reports will be submitted to USAESCH PM within 24 hrs of
work completion that day whenever possible.

Stop work due to safety issues

Contractor Field Engineer

Contractor PM

Verbally notify Contractor PM as soon as possible after work stoppage.

Contractor PM

Lead Organization and Design
Center PMs

Notify USAESCH PMs verbally or via e-mail as soon as possible after work stoppage.

QAPP changes in the field

Contractor Field Engineer

Contractor PM

Follows change and review and approval process; Communicates directly as needed
(verbally and/or in writing) and submits draft Field Change Request form for
discussion; does not implement change until approval is granted; consults with other
personnel as needed.

Contractor PM

Lead Organization and Design
Center PMs

State and Federal Regulators

Submits Field Change Request form to USAESCH for approval; does not implement
change until approval is granted.

State and Federal regulators notified of significant changes to the QAPP via email or
phone during the field event. Will not implement until approval granted.

Field corrective actions

Contractor Field Engineer

Contractor PM

The need for field corrective actions will be determined by the Contractor PM, and/or
contractor technical personnel. The contractor technical personnel will notify the
Contractor PM of any needed field corrective actions and the Contractor PM will
respond within 24 hrs.

Contractor PM

State and Federal Regulators

Field corrective actions will be included in the site-specific report.

Reporting laboratory Quality Control (QC)
variances or sample receipt variances

Analytical or QA Laboratory Contractor Applicable Laboratory Project Manager will notify Contractor Project Chemist verbally

Project Manager Project Chemist and in writing. All sample receipt variances will be communicated within 24 hrs of
sample receipt.

Contractor Contractor PM Contractor Project Chemist will notify Contractor PM immediately for significant

Project Chemist

variances.
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COMMUNICATOR DRIVER INITIATOR (ROLE)(1)2) RECIPIENT(S) (ROLE)(1) PROCEDURE
Analytical corrective actions and data Contractor Contractor PM The need for Corrective Actions for analytical and data validation issues will be
validation corrective actions Project Chemist determined by the Contractor Project Chemist and laboratory when error occurs during

the analysis or noticed during data review or validation stage. Corrective action report
will be included in the associated data package.

Contractor PM USAESCH PMs, and Technical The Contractor PM will notify USAESCH of any non-conformance lab issues if errors
Manager cause rejected data or re-analysis cannot be performed due to holding time.
Contractor PM State and Federal Regulators Any non-conformance lab issues will be documented in the site-specific report.
Reporting data validation issues Contractor Analytical or QA Laboratory Project ~ All completeness and data issues will be addressed with the laboratory directly,
Project Chemist Manager verbally and in writing immediately in case the team is still in the field and samples can
Contractor Data Validator be recollected. The validated data package will be due within approximately 14

calendar days of receipt. Data validator will validate laboratory data package with
analytical results.

(1) Names and contact information for personnel provided on Worksheets #4, 7, & 8.
(2) The initiator may designate another qualified individual to communicate with the recipient(s); however, the initiator shown is responsible for the communication
being made.
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Worksheet #9: Project Planning Session Summary
(EPA UFP-QAPP Guidance Manual, Section 2.5.1 and Figures 9-12, EPA Guidance 2106-G-05 Section 2.2.5)

Technical Project Planning (TPP) meetings have not been held to discuss the LTM at Seneca. However, weekly telephone
conferences are held between project management to discuss the relevant action items and project planning related to
upcoming activities to be performed at Seneca. The primary focus of the conference calls are to discuss upcoming field
activities, project deliverables, and document reviews. A list of the weekly conference call participants is included in the
table below.

NAME ORGANIZATION TITLE / ROLE E-MAIL / PHONE
Randy Battaglia CENAN Seneca AD BRAC Environmental Randy.W.Battaglia@usace.army.mil
Coordinator/Caretaker 607-869-1523

Derek Pommerenck USAESCH Project Manager Derek.Pommerenck@usace.army.mil
256-895-1794

Mary Young USAESCH Technical Manager Mary.K.Young@usace.army.mil
256-895-1874

Keith Hoddinott USACHPPM Environmental Health Risk Assessor Keith.B.Hoddinott.civ@mail.mil
410-436-5209

Beth Badik Parsons Project Manager Beth.Badik@parsons.com

617-449-1565
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Worksheet #10: Conceptual Site Model

(EPA UFP-QAPP Guidance Manual, Section 2.5.2, EPA Guidance 2106-G-05 Section 2.2.5)

10.1 OVERVIEW

The primary purpose of this worksheet is to describe the CSMs for each of the project sites. In order to provide the basis
for this, this worksheet also summarizes observations from previous investigations, information from site reports, on-
going LTM, details of the contaminants and the affected matrices, and other relevant supporting information. Further
details for each site are available in the respective LTM reports.

10.2 SITE DESCRIPTION AND BACKGROUND

SEDA, a 10,587-acre former military facility located in Seneca County near Romulus, New York, is located between
Seneca Lake and Cayuga Lake in Seneca County, and is bordered by New York State Highway 96 to the east, New York
State Highway 96A to the west (Figure 10.1), and sparsely populated farmland to the north and south. The facility was
wholly owned by the United States Government and was operated by the Department of the Army between 1941 and
2000; since 2000, portions of the Depot have been transferred to other parties for reuse. The primary mission of SEDA
was the receipt, storage, maintenance, and supply of military items. A location map of the LTM sites at SEDA is presented
as Figure 10.2.

10.2.1SITE LOCATION

OB Grounds

The OB Grounds is located in the northwestern portion of the Depot where the planned future use of the land currently is
designated for conservation purposes. As situated, the OB Grounds sits a minimum of 1,780 feet away from the nearest
Depot boundary, which is located to the west of the area of concern (AOC) (Figure 10.2). The OB Grounds site sits on
gently sloping terrain and is bounded on the east by Reeder Creek, a perennial creek that is generally less than 1 foot
deep and which eventually flows into Seneca Lake (Figure 10.3). The quality of surface water in Reeder Creek is
designated by the State of New York as a Class C water body (best usage of fresh water is fishing; the waters shall be
suitable for fish propagation and survival). Seneca Lake is located approximately 10,000 feet west of the OB Grounds
site and is used as a source of drinking water for numerous surrounding communities and the Depot.

The OB Grounds is vegetated with grass and brush and there are no permanent structures within the area other than
small concrete bunkers and a metal garage structure. The former Open Detonation Area (SEAD-45) is located
immediately north of the OB Grounds, and the former Explosive Ordnance Disposal Area (SEAD-57) is located
approximately 4,000 to 5,000 feet south of the former OB Grounds. The OB Grounds was historically used for surface
burning of explosive trash and propellants.

SEAD-25

The Fire Training and Demonstration Pad (SEAD-25) is located in the east-central portion of SEDA. The site is bounded to
the east by Administration Avenue, beyond which is undeveloped land covered by deciduous trees; to the south by
Ordnance Drive beyond which is an open grassy field and a stand of coniferous trees; to the west by a drainage ditch
running from the northeast to the southwest with grassland, brush and conifers between the site and the ditch; and, to
the north by grassland and a former baseball field. A site map of the SEAD-25 area and its location within the SEDA is
included as Figure 10.1. As situated, SEAD-25 sits a minimum of 1,350 feet away from the nearest SEDA boundary,
which is located to the east of the AOC. A more detailed site map of SEAD-25 is provided as Figure 10.4. SEAD-25 was in
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use from the late 1960s to the late 1980s. The former pad was used for fire control training. During the 1980s, the pad
was used twice for fire-fighting demonstrations, including one demonstration in 1982 or 1983, and one in 1987.

Ash Landfill

The Ash Landfill OU, also referred to as the Ash Landfill, is located in the west-central portion of SEDA (Figure 10.1) where
vehicular and pedestrian access is restricted. The Ash Landfill is composed of five areas of concern (AOCs). The five AOCs
that comprise the Ash Landfill Operable Unit (OU) are the Incinerator Cooling Water Pond (SEAD-3), the Ash Landfill
(SEAD-6), the NCFL (SEAD-8), the former Debris Piles (SEAD-14), and the former Abandoned Solid Waste Incinerator
Building (SEAD-15) (Figure 10.5).

SEAD-16/17

SEAD-16 and SEAD-17 are located in the east-central portion of the SEDA within the former ammunition storage area in
an area where vehicular and pedestrian access is restricted. SEAD-16 and SEAD-17 are located in the portion of SEDA
where land is presently designated for future PID uses. The locations of SEAD-16 and SEAD-17 are shown in Figure 10.6
and 10.7.

SEAD-122E

SEAD-122E, and the surrounding airfield, are located in the southwest corner of SEDA. Three of the four of the historic
deicing/refueling pads that comprise SEAD-122E are located along the western side of the northwest-southeast runway,
and the fourth fuel pad is located to the east near the central portion of the runway. Two of the deicing/refueling pads
are located near either end of the runway, a third is located at the end of a short taxiway to the west of the central portion
of the runway, and a fourth to the east of the central portion of the runway (Figure 10.9).

SEAD-26

The Fire Training Pit (SEAD-26) site is located in the southeastern portion of SEDA (Figure 10.10). The site is bounded to
the east and west by SEDA railroad tracks; on the south by grassland and low brush; and on the north by 7th Street.
Vehicular access is provided to the site via a locking gate on 7th Street.

10.2.2TOPOGRAPHY AND VEGETATION

SEDA is located in an uplands area, where the elevation ranges from approximately 600 feet (ft.) National Geodetic
Vertical Datum (NGVD 1929) along the western boundary of the Depot to nearly 760 feet NGVD 1929 in the central
portion of the eastern boundary. The uplands area where SEDA is located forms a divide separating two of the New York
Finger Lakes: Cayuga Lake on the east and Seneca Lake on the west. Sparsely populated farmland covers most of the
surrounding area. In general, the Ash Landfill and OB Grounds sites are located on the western side of the topographic
divide and SEADs 16, 17, and 25 are on the eastern side.

Vegetation across the Depot consists of successional old field, successional shrub, and successional hardwoods.

10.2.3 GEOLOGY, SITE SOILS, AND WILDLIFE

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock terraces mantled by glacial
till. As part of the Appalachian Plateau, the region is underlain by a tectonically undisturbed sequence of Paleozoic rocks
consisting of shale, sandstone, conglomerate, limestone, and dolostone. In the vicinity of SEDA, Devonian age
(approximately 385 million years ago) rocks of the Hamilton Group are monoclinally folded and dip gently to the south.
The Hamilton Group is a sequence of limestone, calcareous shale, siltstone, and sandstone.

SEDA geology is characterized by gray Devonian shale with a thin weathered zone where it contacts the overlying mantle
of Pleistocene glacial till. This stratigraphy is consistent over the entire SEDA facility. The predominant surficial geologic
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unit present at the site is dense glacial till. The till is distributed across the entire facility and ranges in thickness from
less than 2 feet to as much as 15 feet although it is generally only a few feet thick. The till is generally characterized by
brown to gray-brown silt, clay and fine sand with few fine-to-coarse gravel-sized inclusions of weathered shale. Larger
diameter weathered shale clasts (as large as 6-inches in diameter) are more prevalent in basal portions of the till.

The bedrock underlying the Site is composed of the Ludlowville Formation of the Devonian age, Hamilton Group.
Regionally, the bedrock is vertically jointed in three predominant directions: northeast, north-northwest, and east-
northeast (Mozola, 1951; Merin, 1992). The Hamilton Group is a gray-black, calcareous shale that is fissile and exhibits
parting (or separation) along bedding planes.

Pleistocene age (Wisconsin event, 20,000 years ago) glacial till deposits overlies the shale. SEDA lies on the western
edge of a large glacial till plain between Seneca Lake and Cayuga Lake. The till matrix, the result of glaciations, varies
locally but generally consists of horizons of unsorted silt, clay, sand, and gravel. The soils at SEDA contain varying
amounts of inorganic clays, inorganic silts, and silty sands. In the central and eastern portions of SEDA, the till is thin and
bedrock is exposed or within 3 feet of the surface. The thickness of the glacial till deposits at SEDA generally ranges from
1 to 15 feet.

Darien silt-loam soils, 0 to 18 inches thick, have developed over Wisconsin age glacial tills. These soils are developed on
glacial till where they overlie the shale. In general, the topographic relief associated with these soils is from 310 8
percent (%).

10.2.4 GROUNDWATER AND SURFACE WATER CONDITIONS

Regionally, four distinct hydrologic units were identified within Seneca County (Mozola, 1951). These include two distinct
shale formations, a series of limestone units, and unconsolidated beds of Pleistocene glacial drift. Overall, the
groundwater in the county is very hard, and therefore, the quality is minimally acceptable for use as potable water.

Regionally, the water table aquifer of the unconsolidated surficial glacial deposits of the region would be expected to flow
in a direction consistent with the ground surface elevations. Geologic cross-sections from Seneca Lake and Cayuga Lake
were constructed by the State of New York (Mozola, 1951, and Crain, 1974). The geologic cross-sections suggest that a
groundwater divide exists approximately half way between the two Finger Lakes. SEDA is located on the western slope of
this divide and therefore regional groundwater flow is expected to be primarily westward towards Seneca Lake. Local
hydrogeology is overall consistent with the regional hydrogeology.

Surface drainage from SEDA flows to five primary creeks. In the southern portion of the Depot, the surface drainage flows
through man-made drainage ditches and streams into Indian and Silver Creeks. These creeks then merge and flow into
Seneca Lake just south of the SEDA airfield. The central part and the administration area of the SEDA drain into Kendaia
Creek. Kendaia Creek flows in a predominant westerly direction and discharges into Seneca Lake at a location north of
Pontius Point and the SEDA former Lake Shore Housing Area. The majority of the northwestern and north-central portion
of the SEDA drains into Reeder Creek. Reeder Creek flows predominantly northwesterly and leaves the Depot at a point
that is north of the Open Detonation Area (i.e., SEAD-45) and west of the former Weapons Storage Area or the “Q” before
it turns to the west and flows into Seneca Lake. The northeastern portion of the Depot, which includes a marshy area
called the Duck Pond, drains into Kendig Creek and then flows north into the Cayuga-Seneca Canal and to Cayuga Lake.
Other minor creeks are also present and drain portions of the Depot.

10.3 HISTORY

10.3.1 OB GROUNDS

The land at the OB Grounds was used for demilitarization of munitions for approximately forty years. The open burning
procedure involved the preparation of combustible beds of pallets and wooden boxes on the pads followed by the
placement of ammunition or the components to be demilitarized on the beds. A trail of propellant was placed on the
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ground leading to the combustible bed. Once ignited the energetic material was allowed to burn until only ash and casing
residues remained. Items burned included various military munitions such as propellants and projectiles.

The burning of munitions has been performed at designated burning pads, which range in size from approximately 100
by 100 feet to 300 by 800 feet. There were a total of nine (9) such pads at the OB Grounds. The burning pads at the site
are built on top of the natural glacial till soils. Originally, demilitarization of munitions was performed via open burning on
the ground surface. Difficulties in sustaining the burning process were noted due to the poor drainage characteristics of
the soil. Subsequently, individual burn pads were built up with crushed shale and soils to provide a drier environment in
which to perform the burning. Each burn pad has from 1/2 to 2 feet of crushed shale at the surface. Below this material
are the pre-existing agricultural soils overlying the glacial till. Berms surround each of the burning pads on three sides.

Designated munition waste was open-burned on the nine separate burning pads until 1987. After 1987, munitions were
destroyed by burning them within an aboveground steel tray to minimize the impact of the burning on the environment.

10.3.2 SEAD-25

SEAD-25 was in use from the late 1960s to the late 1980s. The former pad was used for fire control training. During the
1980s, the pad was used twice for fire-fighting demonstrations, including one demonstration in 1982 or 1983, and one
in 1987.

10.3.3 ASH LANDFILL

Prior to the Army’s purchase of land for construction of the SEDA, the area of the Ash Landfill OU was used for farming.
From 1941 (the date SEDA was constructed) to 1974, uncontaminated trash was burned in a series of burn pits located
near the former abandoned incinerator building (Building 2207). According to the U.S. Army Environmental Hygiene
Agency (USAEHA) Interim Final Report, Groundwater Contamination Survey No. 38-26-0868-88 (July 1987), the ash from
the refuse burning pits was buried in the Ash Landfill (SEAD-6) from date of inception until the late 1950s or early 1960s.

The incinerator was built in 1974. Between 1974 and 1979, materials intended for disposal were transported to the
incinerator. Each week the Depot generated approximately 18 tons of refuse, the majority of which was incinerated. The
source for the refuse was domestic waste from Depot activities and family housing. Large items that could not be burned
were disposed at the NCFL (SEAD-8). The NCFL encompasses approximately three acres located southeast of the former
incinerator building, immediately south of a SEDA railroad line. The NCFL was used as a disposal site for non-combustible
materials, including construction debris, from 1969 until 1977.

Ash and other residue from the former incinerator were temporarily disposed in an unlined cooling pond immediately
north of the incinerator building. The cooling pond consisted of an unlined depression approximately 50 feet in diameter
and approximately 6 to 8 feet deep. When the pond filled, the fly ash and residues were removed, transported, and
buried in the adjacent ash landfill east of the cooling pond. The refuse was dumped in piles and occasionally spread and
compacted. No daily or final cover was applied during operation. According to an undated aerial photograph of the
incinerator during operation, the active area of the Ash Landfill extended at least 500 feet north of the incinerator
building, near a bend in a dirt road. A fire destroyed the incinerator on May 8, 1979, and the landfill was subsequently
closed. Post-closure, the landfill was apparently covered with native soil of various thicknesses, but was not closed with
an engineered cover or cap. Other areas at the site were used as a grease pit and for burning debris.

10.3.4 SEAD-16/17

SEAD-16, the former Abandoned Deactivation Furnace, was used from approximately 1945 until the mid-1960s when its
use ceased and the site was vacated. The site consisted of 2.6 acres of fenced land with grasslands in the north, east,
and west; a storage area for empty boxes and wooden debris located to the west; and an unpaved roadway in the south.
Building S-311, which previously housed the deactivation furnace, was located at the approximate center of this area,
and was demolished as part of the RA at SEAD-16. Documentation of demolition activities is presented in the Building
Cleaning and Building Demolition Completion Report (Parsons, 2008). Building S-366, known as the Process Support
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Building, is located to the northeast of former Building S-314, and is currently unused and vacant. In addition to Building
S-366, two sets of SEDA railroad tracks and utilities are presently on-site.

SEAD-17, the former Active Deactivation Furnace, was constructed to replace the Abandoned Deactivation Furnace at
SEAD-16. However, SEAD-17 was inactive after 1989 as a result of RCRA permitting issues. SEAD-17 formerly consisted of
the deactivation furnace, associated air pollution control equipment, and a support building (Building S-367), which were
demolished or dismantled during the RA. Details and results of the demolition are documented in the Building Cleaning and
Building Demolition Completion Report (Parsons, 2008). The former SEAD-17 deactivation furnace facility and support
building were surrounded by a crushed shale road, beyond which lie grasslands. An unpaved gravel road to the north
permits vehicular access to SEAD-17.

10.3.5 SEAD-122E

SEAD-122E is associated with the deicing of planes at three separate aircraft refueling areas at the former SEDA Airfield.
The property where the airfield currently sits was once part of the Sampson Naval Training Station which was open from
1942 to 1946, and which was used for basic training of naval personnel. An Environmental Baseline Survey was
conducted to investigate the three pads and determined if they were impacted by deicing fluids used on plane. SVOCs,
mainly PAHs and phathalates, were detected in soil; none exceeded screening criteria. Groundwater was not found to be
impacted.

10.3.6 SEAD-26

SEAD-26 is located in the southeastern portion of SEDA and was used between 1977 to 1994. The site was used one to
four times a year for firefighting training during which time various flammable materials were floated on water, ignited,
and extinguished. Prior to 1977, the fire training area may have also been used for fire demonstrations. In accordance
with the ROD (Parsons, 2004) and the Final Remedial Design Work Plan and Design Report, a RA was completed in 2005
and removed approximately 828 cubic yards of soil impacted with carcinogenic polycyclic aromatic hydrocarbons
(cPAHSs). Prior to the RA, groundwater at SEAD-26 was found to be impacted by VOCs; however, a significant plume was
not found. Beginning in 2007, three rounds of semi-annual LTM was conducted at SEAD-26. No contaminants of concern
(COCs) were detected in any of the rounds therefore, with concurrence from NYSDEC, LTM at this site was concluded.

10.4 CURRENT AND PROJECTED LAND USE

To address employment and economic impacts associated with the closure of SEDA, the Seneca County Board of
Supervisors established the Seneca Army Depot Local Redevelopment Authority (LRA) in October 1995. The primary
responsibility assigned to the LRA was to prepare a plan for redevelopment of the SEDA property. Following a
comprehensive planning process, a Reuse Plan and Implementation Strategy for Seneca Army Depot was completed and
adopted by the LRA on October 8, 1996. The Seneca County Board of Supervisors subsequently approved this Reuse
Plan on October 22, 1996. In 2005, after it had acquired land at the former Depot from the Army, the Seneca County
Industrial Development Agency (SCIDA) revised the planned use designations of land in many portions of the former
Depot. Figure 10.8 depicts the intended future land uses for SEDA, as modified by the SCIDA. Since 1995, approximately
9,250 acres of the former Depot has been released to the SCIDA and other parties.

10.4.1 OB GROUNDS

LTM is an integral component of the approved remedy implemented at the OB Grounds. The ROD, Former Open Burning
Grounds Site, Final” (Parsons, 1999a) indicated that monitoring of groundwater and the vegetated soil cover at the OB
Grounds, and of the sediment within Reeder Creek was required. In accordance with the approved remedy as presented
in the ROD, the current LTM activities at the Site per the LTM Monitoring Plan for the OB Grounds (Parsons, 2007a)
include the annual collection and analysis of groundwater samples for lead and copper concentrations; the inspection of
the vegetated, compacted soil cover; and, the inspection of Reeder Creek where the Creek abuts the OB Grounds.
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10.4.2 SEAD-25

Currently, SEAD-25 is part of a groundwater long-term monitoring program and the land is not being used. SEAD-25 is
part of the PID/Warehousing Area and the planned future use for this tract of land is for industrial, office development,
and/or warehouse areas.

10.4.3 ASH LANDFILL

The Ash Landfill as part of the “PID Retained Parcels” was transferred to the SCIDA with a Quitclaim Deed executed on
May 27, 2011. The Ash Landfill was transferred with the land use restrictions, consistent with the LUC Objectives as
defined in the LUC RD. The deed for the PID/Warehousing Area incorporated by reference the land use restrictions set
forth in the Environmental Easement.

As the selected remedies do not allow unrestricted use and unlimited exposures, the Army or its successors are required
to complete a review of the selected remedies at least once every five years, in accordance with Section 121(c) of the
CERCLA. The selected LUC remedy is reviewed in accordance with this inspection frequency; the LUCs are inspected as
part of the FYR and on an annual basis.

10.4.4 SEAD-16/17

Currently, SEAD-16/17 is part of a groundwater long-term monitoring program and the land is not being used. SEAD-
16/17 is part of the PID/Warehousing Area and the planned future use for this tract of land is for industrial, office
development, and/or warehouse areas.

10.4.5 SEAD-122E

The property was active from 1942 until it was officially closed in 2000, but is currently utilized by the New York State
Police for training and special events. Future use of the site is for Industrial and County Fire Training.

10.4.6 SEAD-26

SEAD-26 was in use from 1977 to 1994. An action was required at SEAD-26 to ensure land use remains protective of
site users. SEAD-26 is part of the PID/Warehouse Area and the planned future use for this tract of land is for industrial,
office development, and/or warehouse areas.

10.5 PREVIOUS INVESTIGATIONS

10.5.1 OB GROUNDS

The remedy specified in the ROD for the OB Grounds included removal of the berms surrounding the historic burn pads;
the removal of all soils to a depth of at least 1 foot; the placement of a 9-inch vegetative cover over any soils with lead
concentrations greater than 60 mg/kg, but less than or equal to 500 mg/kg; the excavation of sediments in Reeder
Creek with elevated levels of copper or lead; and the implementation of a monitoring program for groundwater, sediment,
and the capped areas. The first four of these required remedial actions were conducted between June 1999 and May
2004 by Weston Solutions Inc.

Currently, the LTM component of the remedy is being implemented by Parsons. LTM began in November 2007 and 10
sampling events have been completed; the most recent event was conducted in October 2015. LTM at the OB Grounds
site was initially scheduled to occur on a quarterly basis. The results of the first four LTM rounds were combined and
summarized in an annual report, in which, the recommended frequency of monitoring was recommended to change from
quarterly to annually. Based on comments received from EPA and NYSDEC in 2009, the Army authorized the
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performance of an inspection of Reeder Creek. The monitoring frequency of groundwater was agreed upon by EPA and
NYSDEC in February 2010 to be conducted annually. Subsequent to Round 5, investigations at the OB Grounds have
included yearly groundwater sampling and inspection of both the soil caps and Reeder Creek.

Long-term monitoring activities include the collection of groundwater quality data to monitor the effectiveness of the
implemented remedy at the Site for preventing future impacts to groundwater at the OB Grounds and to sediments in
Reeder Creek. Additionally, monitoring of the vegetated compacted soil cover placed over the contaminated soils at the
OB Grounds is required to assure the long-term integrity of the soil cover, including the potential mobilization and
migration of lead-contaminated soil buried beneath the cover; and to prevent direct contact with, and incidental ingestion
of, soils containing lead at concentrations up to 500 mg/kg by terrestrial wildlife at the Site. Part of the OB Grounds LTM
program includes a qualitative assessment (i.e., visual inspection) of Reeder Creek for evidence of migration of material
via surface water flow or groundwater transport of contaminants into the remediated section of Reeder Creek adjacent to
and down gradient of the OB Grounds. COCs continue to remain below applicable screening criteria. LTM will continue
until closure is negotiated between the Army and the regulators.

10.5.2 SEAD-25

Excavation of BTEX-impacted soil at SEAD-25 pad was completed in December 2005. Soil removal totaled approximately
961 cy. The depth of excavation extended to the top of the competent shale bedrock, or approximately 4.5 feet bgs.
Confirmatory soil samples collected showed that that site-specific cleanup goals were achieved and the Army determined
that soils at SEAD-25 did not require further action. The EPA and NYSDEC concurred with this determination that the
excavation of the soil at the pad removed the source of groundwater contamination.

Excavation of the SVOC-impacted soil in the swale at SEAD-25 was completed in November 2005. The soil excavation
extended to bedrock from the toe of slope on one bank to the toe of slope on the other bank, resulting in the removal and
off-site disposal of approximately 761 cy of soil from SEAD-25. After the excavation, the swale bottom consisted of
exposed competent bedrock, and since no native overburden soil remained in the swale, no confirmatory samples were
collected or analyzed.

A total of approximately 1,722 cy (approximately 2,600 tons) of soil were excavated from the pad and the swale at SEAD-
25 and disposed off-site at Ontario County Landfill. The pad excavation was backfilled with approximately 793 cy of on-
site fill material and 168 cy of fill material obtained from an off-site source, and restored to the existing grade.

LTM began in January 2006 and 13 sampling events have been completed; the most recent event was conducted in
March 2016. Semi-annual groundwater monitoring of the ten monitoring wells (MW25-2, MW25-3, MW25-8, MW25-9,
MW25-10, MW25-13, MW25-15, MW25-17, MW25-18, and MW25-19) located at SEAD-25 continued through 2013. The
EPA and NYSDEC agreed, as recommended in the SEAD-25 Fourth Long-Term Monitoring and Site Review Report
(Parsons, 2011c) and Draft Final Five-Year Review Report (Parsons, 2011d), to reduce the frequency of the semi-annual
monitoring events to annual monitoring events. It was also agreed to reduce the number of wells to be monitored from
ten to five since the down-gradient wells have shown no contaminants of concern (COCs) during any of the post-RA
sampling events. Beginning in 2014, the focus of the sampling effort is on wells MW25-2, MW25-3, MW25-9, MW25-10
and MW25-17 where historic information indicates that COCs of interest were detected. As of the most recent LTM
report, groundwater contamination was restricted to the area around MW25-2 with COC concentrations at, or below,
applicable groundwater standards (Parsons, 2016a).

10.5.3 ASH LANDFILL

Prior to the listing of SEDA on the NPL, two removal actions were performed at the Ash Landfill. The first action was the
removal of a former 1000-gallon underground storage tank (UST) that was used to store heating oil and was located on
the east side of the abandoned Incinerator Building. The second, a Non-Time Critical Removal Action (NTCRA), was
conducted by the Army in 1994/1995 and consisted of the excavation and thermal treatment of soil impacted with VOCs
(Parsons, 2005c).
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As part of a demonstration study, a 650-foot long permeable reactive iron wall (zero valent iron [ZVI]) was installed near
the western property line of the Ash Landfill AOC (ETI, 2001). A pilot study was performed by Parsons and the Army from
July 2005 to February 2006 to show that the use of mulch as the selected wall medium (i.e. biowalls) would effectively
control migration of groundwater contaminants at the site. The components and findings of the mulch biowall pilot study,
which serve as the basis of design for the biowalls is presented in the “Evaluation Report for the Mulch Biowalls at the
Ash Landfill” submitted as an appendix of the “Draft Remedial Design Work Plan for the Ash Landfill Operable Unit”
(Parsons, 2006a,b).

Since a wall material other than iron was selected, the Army conducted a review of the remedy's effectiveness one year
after the walls are installed. Subsequent annual reviews were performed until the first FYR.

The first four rounds of groundwater sampling were performed in the first year of LTM and were completed in January
2007, March 2007, June 2007, and November 2007. As part of the Year 1 report, the Army recommended that the
frequency of LTM events at the Ash Landfill OU be reduced from quarterly to semi-annually; this recommendation was
approved by the USEPA and NYSDEC. Ten years of groundwater monitoring and 21 sampling events have been
completed; the most recent sampling event was conducted in June 2016.

10.5.4 SEAD-16-17

The selected remedy for SEAD-16 and SEAD-17 included excavation of soil impacted with metals and PAHs at
concentrations greater than the site-specific cleanup standards. The excavation of the impacted soil took place in July
and August 2007. Approximately 1,862 cy of impacted soil was removed from SEAD-16 and approximately 2,565 cy of
impacted soil was removed from SEAD-17.

Soil was excavated from both SEAD-16 and SEAD-17 until confirmatory soil samples collected from the sidewalls (when
appropriate), the excavation floor, and the perimeter yielded analytical results below site-specific cleanup standards. The
depth of excavation completed at SEAD-16 varied from approximately 1 to 3 feet below ground surface (bgs) and the
excavation depth at SEAD-17 varied from approximately 1 to 2 feet bgs. The impacted soil from SEAD-16 and SEAD-17
was transported off-site and was disposed as non-hazardous material.

Deeper excavations at SEAD-16 and SEAD-17, including excavation areas surrounding the railroad tracks, were backfilled
with clean bank-run gravel. SEAD-16 and SEAD-17 were graded to promote positive drainage. The areas at SEAD-17 that
were vegetated prior to the RA were seeded to restore the vegetation. SEAD-16 was not seeded since it was not
previously vegetated.

LTM began in December 2007 and eight rounds of annual sampling have been conducted. The most recent event was
completed in December 2015. No LTM sampling event was conducted in 2011 due to budgetary constraints.

10.5.5 SEAD-122E

In response to a request by EPA, the Army presented the results of a risk assessment in a memo submitted in March
2005. The cancer and non-cancer risks for all future potential receptors (industrial worker, construction worker, day care
center - worker, and day care center - child) and exposure routes (inhalation of dust in air, ingestion of soil or
groundwater, or dermal contact to soil) for SEAD-122E were evaluated. An unacceptable cancer risk was found due to
dermal contact to soil and ingestion of soil. The contributing COCs are carcinogenic PAHs in soils. For comparison
purposes, risk to residential receptors was evaluated. The non-cancer Hls were less than 1.0. Land use controls include a
restriction on the development and use of property for residential housing, elementary or secondary schools, child care
facilities, and playgrounds until unrestricted use and unlimited exposure criteria are attained within the AOC.

10.5.6 SEAD-26

At SEAD-26, the primary contaminants detected included SVOCs and metals in the soil and sediments. In addition, low
levels of volatiles were also detected in the groundwater at levels above NYSDEC GA Standards. However, the
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contaminants that exceeded NYSDEC GA Standards in the groundwater were no longer found in the soil of SEAD-26 due
to attenuation of the contaminants in the soil (Parsons ES, 1998). The initial excavation at SEAD-26 began on November
9, 2005 and was completed on November 15, 2005. Five distinct areas at SEAD-26 were excavated to a depth of 1 foot
bgs, and a total of 828 cubic yards (1,248 tons) of soil was excavated and disposed off-site. Confirmatory soil samples
were collected from the perimeter and the base of each of the five excavation areas and were analyzed for cPAHs. The
edges of the five excavation areas were smoothed. All confirmatory samples representative of soil remaining on-site met
the soil cleanup goals. Additional remediation of soils at SEAD-26 was not required.

LTM was conducted beginning in 2007; however, groundwater monitoring at SEAD-26 was terminated by the Army, with
the approval of the USEPA and the NYSDEC, after the first year of sampling and analysis indicated that no COCs were
present in the groundwater at concentrations above defined cleanup goals.

The CSM is a description of a site and its environment that can be used to depict the nature of potential contamination,
its location, and the possible interactions of human and environmental receptors with that contamination. The CSM
summarizes which potential receptor exposure pathways are (or may be) complete and which are (and are likely to
remain) incomplete. An exposure pathway is considered incomplete unless all four of the following elements are present
(USEPA, 1989):

e A source of contamination;

e An environmental transport and/or exposure medium;

e A point of exposure at which the contaminant can interact with a receptor; and
o Areceptor and a likely route of exposure at the exposure point.

If any single factor was not present, the pathway would be incomplete. An incomplete exposure pathway indicates there
are no current means by which a receptor (human or ecological) can be exposed. In this case no hazards or risks from
exposure would be expected. This information can be used to focus the investigation of the site by suggesting which
complete or potentially complete exposure pathways need to be evaluated. The CSM is a ‘living document’ that is based
on existing knowledge and, therefore, can and should be updated throughout the course of the project as more data
become available.

For the purposes of this investigation, a CSM was developed for each site for which LTM is on-going. The CSM is
summarized in Tables 10.1 through 10.6. These tables describe the known or suspected contamination sources,
potential/suspected location and distribution of contamination, contamination source or exposure medium, current and
future receptors, and potentially complete exposure pathways. The CSM will be revised based on investigation results
and Army and stakeholder feedback.

Except SEAD-122E, surface and subsurface soil pathways are incomplete at each site because the source was either
removed (SEADs 16, 17, 25, and 26) or a combination of removal and burial under a soil cover (OB Grounds). Surface
and subsurface soil pathways are complete at SEAD-122E because the source was never removed. Surface water and
sediment pathways are incomplete at SEADs 16, 17, 25, 26, and 122E because the media do not exist. Currently,
surface water and sediment pathways are incomplete at OB Grounds because there is no evidence of erosion of on-site
soils to the creek. Periodic monitoring of the soil cover and creek is conducted to assess whether evidence of erosion or
protective cover breaching are present. Although five of the six sites (not including OB Grounds) have land use controls
which restrict groundwater use, exposure to groundwater through ingestion is considered potentially complete for current
and future on-site workers, current and future off-site residents, and future residents if groundwater is accessed.

See Worksheet #17 for additional discussion on COCs.
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Table 10.1 - Overview of Preliminary Conceptual Site Model, OB Grounds, Seneca Army Depot Activity

KNOWN OR
SUSPECTED POTENTIAL/SUSPECTED SOURCE OR
CONTAMINATION LOCATION AND EXPOSURE CURRENTAND POTENTIALLY COMPLETE
SITE DETAILS SOURCE(S) DISTRIBUTION MEDIUM FUTURE RECEPTORS EXPOSURE PATHWAY

NAME: Metals (copper Potentially present in groundwater as a Groundwater Current and future onsite Exposure to groundwater
0B Grounds and lead) result of leaching of the interred soil. worker, off-site residential. (ingestion)
Acreage: Future on-site residential.
30 acres

Release mechanisms:
Demilitarization of munitions was performed via
open burning on the ground surface

Current and Future Land Use:
No current use. Proposed future use is

conservation/recreation.
Table 10.2 - Overview of Preliminary Conceptual Site Model, SEAD-25, Seneca Army Depot Activity
KNOWN OR
SUSPECTED POTENTIAL/SUSPECTED SOURCE OR
CONTAMINATION LOCATION AND EXPOSURE CURRENTAND POTENTIALLY COMPLETE
SITE DETAILS SOURCE(S) DISTRIBUTION MEDIUM FUTURE RECEPTORS EXPOSURE PATHWAY
NAME: VOCs (primarily Potentially present in groundwater. Groundwater Current and future onsite Exposure to groundwater
SEAD-25 BTEX) Former soil source was removed prior to worker, off-site residential. (ingestion)
Acreage: PFAS LTM. Future on-site residential.
8 acres
Release mechanisms:
Former fire control training. Release of
petroleum products.
Current and Future Land Use:
No current use. Future use is planned industrial
development.
UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL Worksheet #10 - 10
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Table 10.3 - Overview of Preliminary Conceptual Site Model, Ash Landfill, Seneca Army Depot Activity

envision more I M

KNOWN OR
SUSPECTED POTENTIAL/SUSPECTED SOURCE OR
CONTAMINATION LOCATION AND EXPOSURE CURRENTAND POTENTIALLY COMPLETE
SITE DETAILS SOURCE(S) DISTRIBUTION MEDIUM FUTURE RECEPTORS EXPOSURE PATHWAY
NAME: VOCs Potentially present in groundwater. Groundwater Current and future onsite Exposure to groundwater
Ash Landfill (predominantly Former soil source was removed prior to worker, off-site residential. (ingestion)
Acreage: chlorinated VOCs) LTM. Future on-site residential.
45 acres
Release mechanisms: Former use of incinerator
and burial of ash.
Current and Future Land Use:
No current use. Future use is planned industrial
development.
Table 10.4 - Overview of Preliminary Conceptual Site Model, SEAD-16/17, Seneca Army Depot Activity
KNOWN OR
SUSPECTED POTENTIAL/SUSPECTED SOURCE OR
CONTAMINATION LOCATION AND EXPOSURE CURRENTAND POTENTIALLY COMPLETE
SITE DETAILS SOURCE(S) DISTRIBUTION MEDIUM FUTURE RECEPTORS EXPOSURE PATHWAY

NAME: TAL Metals Potentially present in groundwater. Groundwater Current and future onsite Exposure to groundwater
SEAD-16/17 Former soil source was removed prior to worker, off-site residential. (ingestion)
Acreage: LTM. Future on-site residential.
13 acres

Release mechanisms: Demilitarization of
munitions

Current and Future Land Use:

No current use. Future use is planned industrial
development.

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL
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Table 10.5 - Overview of Preliminary Conceptual Site Model, SEAD-122E, Seneca Army Depot Activity
KNOWN OR
SUSPECTED POTENTIAL/SUSPECTED SOURCE OR
CONTAMINATION LOCATION AND EXPOSURE CURRENT AND POTENTIALLY COMPLETE
SITE DETAILS SOURCE(S) DISTRIBUTION MEDIUM FUTURE RECEPTORS EXPOSURE PATHWAY
NAME: PAHs and Soil and potentially in groundwater Soil Current and future onsite Exposure to soil
Deicing and Aircraft Refueling Pads phthalates Groundwater worker, off-site residential. Exposure to groundwater
30 acres
Release mechanisms: Former airfield, aircraft
fueling pads
Current and Future Land Use:
Police and fire training. Future use is planned
special events, industrial development and
training.
Table 10.6 - Overview of Preliminary Conceptual Site Model, SEAD-26, Seneca Army Depot Activity
KNOWN OR
SUSPECTED POTENTIAL/SUSPECTED SOURCE OR
CONTAMINATION LOCATION AND EXPOSURE CURRENT AND POTENTIALLY COMPLETE
SITE DETAILS SOURCE(S) DISTRIBUTION MEDIUM FUTURE RECEPTORS EXPOSURE PATHWAY
NAME: cPAHs Potentially present in groundwater. Groundwater Current and future onsite Exposure to groundwater
SEAD-26 PFAS Former soil source was removed prior to worker, off-site residential. (ingestion)
Acreage: LTM. Future on-site residential.
13 acres

Release mechanisms:

Current and Future Land Use:

No current use. Future use is planned industrial
development.

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL
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WORKSHEET #10 FIGURES

Figure 10.1 Former SEDA Location Map
Figure 10.2 Locations of LTM Sites
Figure 10.3 OB Grounds Site Map
Figure 10.4 SEAD-25 Site Map

Figure 10.5 Ash Landfill Site Map
Figure 10.6 SEAD-16 Site Map

Figure 10.7 SEAD-17 Site Map

Figure 10.8 Future Land Use Map
Figure 10.9 SEAD-122 Site Map

Figure 10.10  SEAD-26 Site Map
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Worksheet #11: Data Quality Objectives

(EPA UFP-QAPP Guidance Manual, Section 2.6.1; EPA Guidance QA/G-5, Section 2.1.7)

DQOs are qualitative and quantitative statements that specify the quality and level of data required to support the
decision-making processes for a project. Guidance for DQO development is contained in Guidance on Systematic
Planning Using the Data Quality Objectives Process (EPA QA/G-4), February 2006, EPA/240/B-06/001.

The overall goal of the LTM at the OB Grounds, SEAD-25, Ash Landfill, and SEAD 16/17 is to confirm there are no
exceedances of groundwater cleanup standards for select COCs at each site. The purpose of the PFAS groundwater
investigation is to determine the presence or absence of PFAS in groundwater as a result of firefighting training activities
at the three identified SEADs. Specific DQOs for each site are outlined in Table 11.1. These DQOs follow the USEPA’s
seven-step, iterative process for DQO development. Based on the overall goal, the general project DQOs are to obtain
data to sufficiently characterize the groundwater concentrations at each LTM site.

In addition to these DQOs all data collected during this project are required to attain the measurement performance
criteria (MPCs) described on Worksheet #12 to be considered adequate to support environmental decisions, unless
sufficient alternative justification is provided to and accepted by the project team. Before final environmental decisions
are made, data will be verified and validated as described in Worksheets #34 through #37.

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL Workehoot il - 1
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Table 11.1 - Data Quality Objectives and Technical Approach Summary for LTM at Seneca Army Depot Activity

SPECIFY PERFORMANCE

envision more I sm

DEVELOP THE DETAILED

IDENTIFY THE IDENTIFY DEFINE THE BOUNDARIES OR ACCEPTANCE CRITERIA PLAN FOR OBTAINING DATA
SITE STATE THE PROBLEM GOAL OF THE STUDY INFORMATION INPUTS OF THE STUDY DEVELOP THE ANALYTIC APPROACH (SEE WORKSHEET #17) (SEE WORKSHEET #17)
e Contaminated soil interred under Monitor groundwater concentrations to Existing groundwater data The investigation will be at ¢ Review groundwater concentrations for site COCs (Worksheet #17). If e NYS Class GA standards o Collect groundwater
0B vegetated caps throughout the site monitor the effectiveness of the remedial Analytical groundwater 0B Grounds, at 6 existing there is no evidence that groundwater quality is deteriorating, then ¢ No evidence of disturbance to samples and
Grounds Potential leaching of copper and actions completed at the site with data (Cu and Pb) and monitoring wells recommend future termination of LTM. LUCs and vegetative cap vegetative cap geochemical
lead from interred soil respect to preventing future groundwater geochemical parameters (Figure 10.3). monitoring would continue. o No evidence of soil transport from parameters using low-
o Potential of soil erosion from OB quality deterioration Visual inspections of Data will be collected during o Ifthe LUC inspection team notes the presence of excessive 0B Grounds to Reeder Creek or flow techniques
Grounds into Reeder Creek Inspect vegetative caps to ensure vegetative caps the fall months when erosion/disturbances to the vegetative cap, then the cap will be accumulation of sediment in the e Visual inspections of
integrity and protectiveness as part of Visual inspections of conditions are favorable to recommended for repairs creek bed vegetative caps and
LUC inspections creek bottom and banks fieldwork; site access will be e Ifthe LUC inspection team notes evidence of soil transport from the OB o Prohibiting use of the land at the Reeder Creek
Inspect Reeder Creek for accumulation of coordinated with SEDA. Grounds to Reeder Creek or excessive accumulation of sediment in the AOCs for residential purposes and
eroded sediment LTM will continue until creek bed, then a corrective action will be recommended access to and use of groundwater
through the fall 2016 until applicable cleanup
sampling event. If COC standards are met
concentrations continue to
be below applicable
groundwater standards then
LTM will be concluded. If
COCs exceed groundwater
standards further LTM will be
conducted.
o Groundwater concentrations above Monitor geochemical parameters to Existing groundwater data The investigation will be at * Review groundwater concentrations for site COCs (Worksheet #17). If COC e Once NYS Class GA groundwater e Collect groundwater
SEAD-25 NYS Class GA standards determine the effectiveness of natural Analytical groundwater SEAD-25, at 5 existing concentrations are at or below NYS Class GA standards for more than one cleanup standards are achieved, samples and
attenuation data (VOCs) and monitoring wells round, then recommend future termination of LTM. LUCs would continue to the groundwater use restrictions geochemical
Monitor groundwater concentrations until geochemical parameters (Figure 10.4). be monitored. may be eliminated upon approval parameters using low-
standards are achieved Visual inspection of Data will be collected during o Geochemical parameters will be compared to EPA benchmark guidance of the EPA and NYSDEC flow techniques
Implementation, maintenance, SEAD-25 the spring months when for effective natural attenuation (EPA, 1998). If site geochemical e Confirm land use is not for
inspection, and periodic reporting of conditions are favorable to parameters are outside guidance values, a corrective action will be residential purposes and there is
LUCs fieldwork and to be recommended. no access to and use of
consistent with timing of e The LUC inspection team will check the site to make sure LUCs are in groundwater until applicable
previous events; site access compliance. cleanup standards are met
will be coordinated with
SEDA.
LTM will continue until COC
concentrations are at or
below applicable
groundwater standards for
multiple rounds.
e Groundwater concentrations above Prevent exposure to off-site receptors Existing groundwater data The investigation will be at o Review groundwater concentrations for site COCs (Worksheet #17) and o NYS Class GA standards o Collect groundwater
Ash ) NYS Class GA standards through possible off-site migration of Analytical groundwater Ash Landfill, at 14 existing perform: e Monitoring of both the on-site samples and
Landfill e T ATy, e e VOC plume data (VOCs) and monitoring wells 0 Long-term plume performance monitoring using existing monitoring plume performance wells and off- geochemical
vegetated caps throughout the site Document effectiveness of biowalls to geochemical parameters (Figure 10.5). wells PT-18, MWT-22, PT-22, PT-17, MWT-7, and PT-24; site sentinel well will stop when GA parameters using low-
remediate and attenuate chlorinated Visual inspections of Data will be collected during 0 Biowall process monitoring using existing monitoring wells; MWT-26, standards for the COCs are flow techniques
ethene plume vegetative caps the months of June and MWT-27, MWT-28, MWT-29, and MWT-23; and, achieved during two successive e Visual inspections of
Confirm that groundwater concentrations December when conditions 0 Confirm no exceedances of groundwater standards for COCs at the off- rounds of sampling the onsite vegetative caps
throughout plume are decreasing to are favorable to fieldwork site compliance monitoring well (MW-56) plume wells.
eventually meet NYSDEC Class GA and to be consistent with e Review groundwater geochemical conditions to: o Biowall recharge based on COC
groundwater standards timing of previous events; 0 Monitor the long-term performance and sustainability of the biowalls concentrations in the wall and
Monitor the integrity of vegetative cover site access will be 0 Monitor substrate depletion and geochemical conditions under which geochemical parameters
and LUC performance objectives coordinated with SEDA. the effectiveness of the biowalls may decline o No evidence of disturbance to
LTM will continue until COC 0 Compare with EPA benchmark guidance for effective natural attenuation vegetative cap
concentrations are below (EPA, 1998). If site geochemical parameters are outside guidance
applicable groundwater values, a corrective action will be recommended.
standards for multiple o If several lines of evidence (geochemical parameters) suggest the biowalls
rounds. are no longer effective, a corrective action (e.g., biowalls recharge) will be
recommended.
o Groundwater concentrations above Monitor groundwater concentrations until Existing groundwater data The investigation will be at » Review groundwater concentrations for site COCs (Worksheet #17). If COC e Once NYS Class GA groundwater e Collect groundwater
SEAD- NYS Class GA standards standards are achieved Analytical groundwater SEAD-16 at 6 existing wells concentrations are at or below NYS Class GA standards for more than one cleanup standards are achieved, samples and
16/17 Implementation, maintenance, data (TAL metals) and and at, adjacent, SEAD-17, round, then recommend future termination of LTM. LUCs would continue to the groundwater use restrictions geochemical

inspection, and periodic reporting of
LUCs

geochemical parameters

at 5 existing monitoring wells

be monitored.

may be eliminated upon approval
of the EPA and NYSDEC

parameters using low-
flow techniques
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SPECIFY PERFORMANCE DEVELOP THE DETAILED
IDENTIFY THE IDENTIFY DEFINE THE BOUNDARIES OR ACCEPTANCE CRITERIA PLAN FOR OBTAINING DATA
SITE STATE THE PROBLEM GOAL OF THE STUDY INFORMATION INPUTS OF THE STUDY DEVELOP THE ANALYTIC APPROACH (SEE WORKSHEET #17) (SEE WORKSHEET #17)
e Visual inspection of (Figure 10.6 and Figure o The LUC inspection team will check the site to make sure LUCs are in e Confirm land use is not for
SEADs 16/17 10.7). compliance. residential purposes and there is

Data will be collected during
December when conditions
are favorable to fieldwork
and to be consistent with
timing of previous events;
site access will be
coordinated with SEDA

The sampling frequency was
recently agreed upon to
change to sample nextin
2019. If COCs continue to be
under applicable
groundwater standards LTM
will be recommended to end;
if COCs exceed groundwater
standards, annual LTM will
commence again.

no access to and use of
groundwater until applicable
cleanup standards are met
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SITE

STATE THE PROBLEM

IDENTIFY THE
GOAL OF THE STUDY

Table 11.2 - Data Quality Objectives and Technical Approach Summary for PFAS Sampling at Seneca Army Depot Activity

IDENTIFY
INFORMATION INPUTS

DEFINE THE BOUNDARIES
OF THE STUDY

DEVELOP THE ANALYTIC APPROACH

SPECIFY PERFORMANCE
OR ACCEPTANCE CRITERIA

(SEE WORKSHEET #17)

envision more I sm

DEVELOP THE DETAILED
PLAN FOR OBTAINING DATA
(SEE WORKSHEET #17)

SEAD-
122E

PFAS are an emerging contaminant
and have a potential impact on
human health and the environment

o Determine the presence or absence of

PFAS in groundwater as a result of
firefighting training activities

e Analytical groundwater
data (PFAS)

The investigation will be at
four refueling pads and the
perimeter of the airfield.
This is a site investigation to
determine if PFAS are
present. If PFAS
concentrations exceed the
acceptance criteria, further
action may be proposed.

o Review groundwater concentrations for PFAS COCs (Worksheet #17).
Evaluation of potential contamination and recommendations for future
actions.

EPA temporary provisional health
advisory level (See Table 15.9)

o Collect groundwater
grab samples via direct
push and temporary
wells

SEAD-25

PFAS are an emerging contaminant
and have a potential impact on
human health and the environment

Determine the presence or absence of
PFAS in groundwater as a result of
firefighting training activities

o Analytical groundwater
data (PFAS)

The investigation will be at

12 existing monitoring wells.

This is a site investigation to
determine if PFAS are
present. If PFAS
concentrations exceed the
acceptance criteria, further
action may be proposed.

o Review groundwater concentrations for PFAS COCs (Worksheet #17).
Evaluation of potential contamination and recommendations for future
actions.

EPA temporary provisional health
advisory level (See Table 15.9)

e Collect groundwater
samples using low-flow
techniques

SEAD-26

PFAS are an emerging contaminant
and have a potential impact on
human health and the environment

Determine the presence or absence of
PFAS in groundwater as a result of
firefighting training activities

o Analytical groundwater
data (PFAS)

The investigation will be
around the perimeter of the
former fire training area.
This is a site investigation to
determine if PFAS are
present. If PFAS
concentrations exceed the
acceptance criteria, further
action may be proposed.

o Review groundwater concentrations for PFAS COCs (Worksheet #17).
Evaluation of potential contamination and recommendations for future
actions.

EPA temporary provisional health
advisory level (See Table 15.9)

e Collect groundwater
grab samples via direct
push and temporary
wells
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Worksheet #12: Measurement Performance Criteria
(EPA UFP-QAPP Guidance Manual, Section 2.6.2; EPA Guidance QA/G-5, Section 2.1.7)

The tables below summarize the MPCs that have been established for the groundwater sampling tasks to be conducted during the LTM under this TO. The
quality of the sampling procedures and laboratory results will be evaluated for compliance with DQOs through a review in accordance with the procedures
described in Worksheet #37. The results will be summarized in a Data Usability Report (DUR). Sample collection procedures and analytical methods/SOPs are
summarized on Worksheet #21 and Worksheet #23, respectively.

12.1 MEASUREMENT PERFORMANCE CRITERIA FOR VOCS IN GROUNDWATER

Laboratory: Katahdin

Matrix: Groundwater

Analytical Group or Method: VOA/8260C

Concentration Level Low

DATA QUALITY INDICATORS QC SAMPLE OR MEASUREMENT PERFORMANCE ACTIVITY MEASUREMENT PERFORMANCE CRITERIA

Overall Precision Field Duplicates Relative Percent Difference (RPD) < 30% when VOCs are detected in both
samples with concentrations are > sample specific Limit of Quantitation
(LOQ). If one resultis > LOQ and the other ND, “J” flag the detected result and
“UJ” the ND result. If one result is >LOQ and the other result is <LOQ, “J” flag
will be applied to the result >LOQ

Analytical Precision (laboratory) Laboratory Control Sample Duplicates RPD <20%

Analytical Accuracy/Bias (laboratory) Laboratory Control Samples Within DoD Quality Systems Manual (QSM) Version 5.0 Appendix C Table 24
limits

Analytical Accuracy/Bias (matrix interference) Matrix Spike Duplicates Within DoD QSM Version 5.0 Appendix C Table 24 limits

Overall accuracy/bias (contamination) Equipment Blanks/Trip Blanks No target analyte concentrations 2 1/2 LOQ

Sensitivity LOQ verification sample (spiked at LOQ) Recovery within £25% of LOQ

Completeness >90% sample collection, >90% laboratory analysis Data Completeness Check
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12.2 MEASUREMENT PERFORMANCE CRITERIA FOR MEE IN GROUNDWATER

Laboratory: Katahdin

Matrix: Groundwater

Analytical Group or Method: MEE by RSK175

Concentration Level Low

DATA QUALITY INDICATORS QC SAMPLE OR MEASUREMENT PERFORMANCE ACTIVITY MEASUREMENT PERFORMANCE CRITERIA

Overall Precision Field Duplicates RPD < 30% when MEE are detected in both samples with concentrations
are > sample specific LOQ). If one result is > LOQ and the other ND, “J” flag
the detected result and “UJ” the ND result. If one result is >L0Q and the
other resultis <LOQ, “J” flag will be applied to the result >L0Q

Analytical Precision (laboratory) Laboratory Control Sample Duplicates RPD <£20%

Analytical Accuracy/Bias (laboratory) Laboratory Control Samples Within DoD QSM Version 5.0 Appendix C Table 42 limits

Analytical Accuracy/Bias (matrix interference) Matrix Spike Duplicates Within DoD QSM Version 5.0 Appendix C Table 42 limits

Overall accuracy/bias (contamination) Equipment Blanks No target analyte concentrations 2 1/2 LOQ

Sensitivity LOQ verification sample (spiked at LOQ) Recovery within £25% of LOQ

Completeness >90% sample collection, >90% laboratory analysis Data Completeness Check

12.3 MEASUREMENT PERFORMANCE CRITERIA FOR NITRATE AND NITRITE IN GROUNDWATER

Laboratory: Katahdin
Matrix: Groundwater
Analytical Group or Method:  Nitrate and Nitrite/ EPA 353.2
Concentration Level Low
DATA QUALITY INDICATORS QC SAMPLE OR MEASUREMENT PERFORMANCE ACTIVITY MEASUREMENT PERFORMANCE CRITERIA
Overall Precision Field Duplicates RPD < 30% when the target analytes are detected in both samples =
sample-specific LOQ. If one result is > LOQ and the other ND, “J” flag the
detected result and “UJ” the ND result. If one result is >L0Q and the
other result is <LOQ, “J” flag will be applied to the result >LOQ
Analytical Precision (laboratory) Laboratory Control Sample Duplicates RPD £20%
Analytical Accuracy/Bias (laboratory) Laboratory Control Samples 90-110 %R
Analytical Accuracy/Bias (matrix interference) Matrix Spike Duplicates 90-110 %R
Overall accuracy/bias (contamination) Equipment Blanks No target analyte concentrations 2 1/2 LOQ
Sensitivity LOQ verification sample (spiked at LOQ) 67-133 %R
Completeness >90% sample collection, >90% laboratory analysis Data Completeness Check
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12.4 MEASUREMENT PERFORMANCE CRITERIA FOR CHLORIDE AND SULFATE IN GROUNDWATER

Laboratory: Katahdin

Matrix: Groundwater

Analytical Group or Method:  Chloride and Sulfate/ EPA 300.0
Concentration Level Low

DATA QUALITY INDICATORS QC SAMPLE OR MEASUREMENT PERFORMANCE ACTIVITY

MEASUREMENT PERFORMANCE CRITERIA

Overall Precision Field Duplicates

RPD < 30% when the target analytes are detected in both
samples = sample-specific LOQ. If one result is > LOQ and the
other ND, “J” flag the detected result and “UJ” the ND result. If
one result is >LOQ and the other result is <LOQ, “)” flag will be
applied to the result >LOQ

Analytical Precision (laboratory) Laboratory Control Sample Duplicates RPD £20%
Analytical Accuracy/Bias (laboratory) Laboratory Control Samples 90-110 %R
Analytical Accuracy/Bias (matrix interference) Matrix Spike Duplicates 90-110 %R
Overall accuracy/bias (contamination) Equipment Blanks No target analyte concentrations 2 1/2 LOQ
Sensitivity LOQ verification sample (spiked at LOQ) 67-133 %R

Completeness >90% sample collection, >90% laboratory analysis

Data Completeness Check

12.5 MEASUREMENT PERFORMANCE CRITERIA FOR IRON, SODIUM, COPPER, AND LEAD IN GROUNDWATER

Laboratory: Katahdin

Matrix: Groundwater

Analytical Group or Method:  Select Metals / EPA 6010C
Concentration Level Low

DATA QUALITY INDICATORS QC SAMPLE OR MEASUREMENT PERFORMANCE ACTIVITY

MEASUREMENT PERFORMANCE CRITERIA

Overall Precision Field Duplicates

RPD < 30% when the target metals are detected in both
samples = sample-specific LOQ. If one result is > LOQ and the
other ND, “J” flag the detected result and “UJ” the ND result. If
one result is >LOQ and the other result is <LOQ, “)” flag will be
applied to the result >LOQ

Analytical Precision (laboratory) Laboratory Control Sample Duplicates

RPD £20%

Analytical Accuracy/Bias (laboratory) Laboratory Control Samples

Within DoD QSM Version 5.0 Appendix C Table 4 limits

Analytical Accuracy/Bias (matrix interference) Matrix Spike Duplicates

Within DoD QSM Version 5.0 Appendix C Table 4 limits

Overall accuracy/bias (contamination) Equipment Blanks

No target analyte concentrations 2 1/2 LOQ

Sensitivity LOQ verification sample (spiked at LOQ)

67-133 %R

Completeness >90% sample collection, >90% laboratory analysis

Data Completeness Check
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12.6 MEASUREMENT PERFORMANCE CRITERIA FOR TAL METALS (EXCLUDING MERCURY) IN GROUNDWATER

Laboratory: Katahdin

Matrix: Groundwater

Analytical Group or Method:  TAL Metals (Excluding Hg)/ 6020A
Concentration Level Low

DATA QUALITY INDICATORS QC SAMPLE OR MEASUREMENT PERFORMANCE ACTIVITY

MEASUREMENT PERFORMANCE CRITERIA

Overall Precision Field Duplicates

RPD < 30% when the target metals are detected in both
samples = sample-specific LOQ. If one result is > LOQ and the
other ND, “J” flag the detected result and “UJ” the ND result. If
one result is >LOQ and the other result is <LOQ, “)” flag will be
applied to the result >LOQ

Analytical Precision (laboratory) Laboratory Control Sample Duplicates

RPD £20%

Analytical Accuracy/Bias (laboratory) Laboratory Control Samples

Within DoD QSM Version 5.0 Appendix C Table 6 limits

Analytical Accuracy/Bias (matrix interference) Matrix Spike Duplicates

Within DoD QSM Version 5.0 Appendix C Table 6 limits

Overall accuracy/bias (contamination) Equipment Blanks

No target analyte concentrations 2 1/2 LOQ

Sensitivity LOQ verification sample (spiked at LOQ)

67-133 %R

Completeness >90% sample collection, >90% laboratory analysis

Data Completeness Check

12.7 MEASUREMENT PERFORMANCE CRITERIA FOR TOTAL ORGANIC CARBON IN GROUNDWATER

Laboratory: Katahdin

Matrix: Groundwater

Analytical Group or Method: Total Organic Carbon/ 9060A
Concentration Level Low

DATA QUALITY INDICATORS QC SAMPLE OR MEASUREMENT PERFORMANCE ACTIVITY

MEASUREMENT PERFORMANCE CRITERIA

Overall Precision Field Duplicates

RPD < 30% when the analyte is detected in both samples >
sample-specific LOQ. If one result is > LOQ and the other ND,
“)” flag the detected result and “UJ” the ND result. If one result
is >L0OQ and the other result is <LOQ, “)” flag will be applied to
the result >LOQ

Analytical Precision (laboratory) Laboratory Control Sample Duplicates RPD £30%
Analytical Accuracy/Bias (laboratory) Laboratory Control Samples 80-120 %R
Analytical Accuracy/Bias (matrix interference) Matrix Spike Duplicates 75-125 %R
Overall accuracy/bias (contamination) Equipment Blanks No target analyte concentrations 2 1/2 LOQ
Sensitivity LOQ verification sample (spiked at LOQ) 67-133 %R

Completeness >90% sample collection, >90% laboratory analysis

Data Completeness Check
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12.8 MEASUREMENT PERFORMANCE CRITERIA FOR MERCURY IN GROUNDWATER

Laboratory: Katahdin

Matrix: Groundwater

Analytical Group or Method:  Mercury/ 7470A

Concentration Level Low

DATA QUALITY INDICATORS QC SAMPLE OR MEASUREMENT PERFORMANCE ACTIVITY MEASUREMENT PERFORMANCE CRITERIA

Overall Precision Field Duplicates RPD < 30% when mercury is detected in both samples >
sample-specific LOQ. If one result is > LOQ and the other ND,
“)” flag the detected result and “UJ” the ND result. If one result
is >L0OQ and the other result is <LOQ, “)” flag will be applied to
the result >LOQ

Analytical Precision (laboratory) Laboratory Control Sample Duplicates RPD £20%

Analytical Accuracy/Bias (laboratory) Laboratory Control Samples Within DoD QSM Version 5.0 Appendix C Table 12 limits

Analytical Accuracy/Bias (matrix interference) Matrix Spike Duplicates Within DoD QSM Version 5.0 Appendix C Table 12 limits

Overall accuracy/bias (contamination) Equipment Blanks No mercury concentrations 2 1/2 LOQ

Sensitivity LOQ verification sample (spiked at LOQ) 67-133 %R

Completeness >90% sample collection, >90% laboratory analysis Data Completeness Check
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12.9 MEASUREMENT PERFORMANCE CRITERIA FOR PERFLUORINATED COMPOUNDS (PFAS) IN GROUNDWATER

Laboratory: TestAmerica- W. Sacramento
Matrix: Groundwater
Analytical Group or Method: PFAS/ EPA 537 Modified
Concentration Level Low
DATA QUALITY INDICATORS QC SAMPLE OR MEASUREMENT PERFORMANCE ACTIVITY MEASUREMENT PERFORMANCE CRITERIA
Overall Precision Field Duplicates RPD < 30% when the analyte is detected in both samples =
sample-specific LOQ. If one result is > LOQ and the other ND,
“)” flag the detected result and “UJ” the ND result. If one result
is >L0OQ and the other result is <LOQ, “)” flag will be applied to
the result >LOQ
Analytical Precision (laboratory) Laboratory Control Sample Duplicates RPD £30%
Analytical Accuracy/Bias (laboratory) Laboratory Control Samples 70-130% Recovery
Analytical Accuracy/Bias (matrix interference) Matrix Spike Duplicates 70-130% Recovery
Overall accuracy/bias (contamination) Equipment Blanks, Trip Blanks and Field Blanks No target analyte concentrations 2 1/2 LOQ
Sensitivity LOQ verification sample (spiked at LOQ) Performed quarterly per the requirements included in the DoD
QSM, version 5.0
Completeness >90% sample collection, >90% laboratory analysis Data Completeness Check
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Worksheet #13: Secondary Data Criteria and Limitations
(EPA UFP-QAPP Guidance Manual, Section 2.7)

This table lists the secondary data used to support decision making during this investigation.

envision more I M

SECONDARY DATA DATA SOURCE DATA GENERATOR(S) HOW DATA WILL BE USED LIMITATIONS ON
DATA USE
Background metals Parsons Engineering Science (1995) USACE, New York District; and Data will be used to provide background metals None.
concentrations in Parsons. concentrations for results comparison.
groundwater
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Worksheets #14 & 16: Project Tasks and Schedule

(EPA UFP-QAPP Guidance Manual, Section 2.8.2, EPA Guidance QA/G-5, Section 2.1.4)

The activities to be conducted at Seneca Army Depot Activity to achieve the project DQOs (Worksheet #11) comprise of one primary component: to obtain
analytical data to monitor the effectiveness of the implemented remedies at the OB Grounds, SEAD-25, Ash Landfill, and SEAD-16/17. While this primary
component is the focus of the project, the field operations involve multiple elements, or “DFWs,” that will be required to achieve the project goals. This
subchapter provides a summary of these DFWs and the associated component tasks. A detailed discussion of the primary project component at each site and
the related DFWs is included on Worksheet #17, and the specific field procedures to be used for the activities described in this summary are included in the
various SOPs appended to this UFP-QAPP. The project schedules will be provided in site specific planning documents.

DEFINABLE FEATURE OF WORK
(ACTIVITY) ASSOCIATED TASKS RELATED SOPS

Mobilization o Preparation (review plans, make travel arrangements, etc.) -
o Mobilize equipment and vehicles to the site
o Set up site communications
o Conduct site-specific training and briefing for required field personnel

Site Preparation e Setup and calibrate sampling equipment -
o Prepare sample bottles and labels

Sampling and Analysis o Collect and analyze groundwater samples o Parsons SOPs (Worksheet #21):
o Conduct QC evaluation of analytical data for validation e Analytical SOPs (Worksheet #23)
o Document data validation and sample results

LUC Inspections o Inspect soil caps at the OB Grounds and Ash Landfill -
o Inspect Reeder Creek at the OB Grounds
o Inspect each site for LUC compliance

Demobilization o Upon completion of field activities all personnel, equipment and materials will be removed from the site -

Reports e 0B Grounds: Annual reports, typically two months after sampling event, which include groundwater
analytical results, vegetative cap inspection and creek inspection results, and LTM recommendations.

o SEAD-25: Annual reports, typically two months after sampling event, which include groundwater analytical
results and LTM recommendations.

o Ash Landfill: Semi-annual reports (one technical report and one annual report), typically two months after
sampling event, which include groundwater analytical results, biowall recharge evaluation, vegetative cap
inspection, and LTM recommendations.

o SEAD-16/17: Annual reports, typically two months after sampling event, which include groundwater
analytical results and LTM recommendations.

o Annual LUC Inspection reports: Yearly status of the LUCs at each site.

o Sl Report: Summary of completed field activities, summary of data, including presentation on tables and
figures, and evaluation of contamination and recommendations for future actions.
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Worksheet #15: Project Action Limits and Laboratory-Specific Detection

/ Quantitation Limits
(EPA UFP-QAPP Guidance Manual, Section 2.8.1)

This worksheet provides the parameters to be analyzed and their associated limits of quantitation (LOQ), limits of
detection (LOD), and detection limits (DL) in order to satisfy the overall DQOs. The PALs, as referenced in the DQOs on
Worksheet #1141, are also included. The Project Action Limits (PALs) for this project were selected based on the lowest
enforceable standard between the New York State Class GA (NYS Class GA) Ambient Water Quality Standards (NYSDEC,
1998) and the USEPA maximum contaminant level (MCL) (EPA, 2016a).

In some cases, the LOQ is greater than the screening value due to limitations in the analytical method. This is common in
some analyses due to sample preparation and analytical limitations. The selected laboratory is using the appropriate
analytical method and no approved alternative method has been identified that would achieve lower LOD/LOQs. This
could lead to a situation where the analyte is present at a concentration greater than the screening value, but is reported
as "not detected or estimated," leading to a potential underestimate of risk. In such a case, detections between the LOQ
and LOD are J qualified and addressed as detects, the data will be considered usable for determining nature and extent
and all detects will be used for planning purposes. If the sensitivity requirements are not met for a particular analyte, the
Parsons Team will evaluate whether the data can still be used for project decisions. 1,2-DCA is the only analyte with an
LOD/LOQ greater than the PAL that has been previously detected at the Ash Landfill. While 1,2-DCA has been detected at
the site, is not a site-related compound. Rather it is related to the reductive dechlorination process occurring at the Ash
Landfill. The compound is reported in the semi-annual reports and will be monitored for any increasing trends. No other
analytes with LOD/LOQs greater than the PAL were previously identified as COCs at the Ash Landfill; therefore, the
potential likelihood that the analytes are present is limited. The LOD/LOQs are considered sufficient for determining data
usability at this site. Any analytes that are not detected in any well at the site will be considered to not be present at the
site and used for site-related decisions.

Table 15.1 - Project Action Limits and Katahdin Reference Limits for VOCs in Groundwater (Method SW-846 8260C)

PROJECT ACTION ACHIEVABLE LABORATORY LIMITS
ANALYTE LMIT(uG/L) ™) pp) REFERENCE ~ LOQ ) (uG/L) _ LOD (uG/L) DL (4G/L)

1,1,1-Trichloroethane 5 NYS GA 1.0 0.50 0.20
1,1,2,2-Tetrachloroethane 5 NYS GA 1.0 0.50 0.38
1,1,2-Trichloro-1,2,2- 5 NYS GA 1.0 0.50 0.31
Trifluoroethane

1,1,2-Trichloroethane 1 NYS GA 1.0 0.50 0.33
1,1-Dichloroethane 5 NYS GA 1.0 0.50 0.21
1,1-Dichloroethene 5 NYS GA 1.0 0.50 0.35
1,2,4-Trichlorobenzene 5 NYS GA 1.0 0.50 0.37
1,2-Dibromo-3-chloropropane 0.04 NYS GA 1.0 0.75 0.50
1,2-Dibromoethane 0.0006 NYS GA 1.0 0.50 0.20
1,2-Dichlorobenzene 3 NYS GA 1.0 0.50 0.15
1,2-Dichloroethane 0.6 NYS GA 1.0 0.50 0.20
1,2-Dichloropropane 1 NYS GA 1.0 0.50 0.25
1,3-Dichlorobenzene 3 NYS GA 1.0 0.50 0.26
1,4-Dichlorobenzene 3 NYS GA 1.0 0.50 0.24
Acetone 50 NYS GA 5.0 2.5 22
Benzene 1 NYS GA 1.0 0.50 0.26
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PROJECT ACTION ACHIEVABLE LABORATORY LIMITS
ANALYTE LIMIT(uG/L)™ b} REFERENCE L0Q ¥ (uG/L)  LOD (uG/L) DL (uG/L)

Bromodichloromethane 80 MCL 1.0 0.50 0.33
Bromoform 80 MCL 1.0 0.50 0.23
Carbon disulfide NA NA 1.0 0.50 0.25
Carbon tetrachloride 5 NYS GA 1.0 0.50 0.22
Chlorobenzene 5 NYS GA 1.0 0.50 0.22
Chlorodibromomethane 80 MCL 1.0 0.50 0.30
Chloroethane 5 NYS GA 2.0 1.0 0.55
Chloroform 7 NYS GA 1.0 0.50 0.32
Cis-1,2-Dichloroethene 5 NYS GA 1.0 0.50 0.21
Cis-1,3-Dichloropropene 0.4 NYS GA 1.0 0.50 0.19
Cyclohexane NA NA 1.0 0.50 0.31
Dichlorodifluoromethane 5 NYS GA 2.0 1.0 0.24
Ethyl benzene 5 NYS GA 1.0 0.50 0.21
Isopropylbenzene 5 NYS GA 1.0 0.50 0.23
Methyl Acetate NA NA 1.0 0.75 0.53
Methyl bromide 5 NYS GA 2.0 1.0 0.49
Methyl butyl ketone 50 NYS GA 5.0 2.5 1.7

Methyl chloride 5 NYS GA 2.0 1.0 0.36
Methyl cyclohexane NA NA 1.0 0.50 0.30
Methyl ethyl ketone 50 NYS GA 5.0 2.5 1.3

Methyl isobutyl ketone NA NA 5.0 2.5 1.3

Methyl Tertbutyl Ether NA NA 1.0 0.50 0.36
Methylene chloride 5 NYS GA 5.0 2.5 1.1

Styrene 5 NYS GA 1.0 0.50 0.23
Tetrachloroethene 5 NYS GA 1.0 0.50 0.40
Toluene 5 NYS GA 1.0 0.50 0.27
Total Xylenes 5 NYS GA 3.0 1.5 0.25
Trans-1,2-Dichloroethene 5 NYS GA 1.0 0.50 0.25
Trans-1,3-Dichloropropene 0.4 NYS GA 1.0 0.50 0.20
Trichloroethene 5 NYS GA 1.0 0.50 0.28
Trichlorofluoromethane 5 NYS GA 2.0 1.0 0.24
Vinyl chloride 2 NYS GA 2.0 1.0 0.25

(1) PAL was determined by selecting the lower value between NYS Class GA and EPA MCL standards.
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
http://www.dec.ny.gov/docs/water_pdf/togs111.pdf

(2) Gray highlighted values indicate that the value is greater than the PAL.

NA = Not available
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Table 15.2 - Project Action Limits and Katahdin Reference Limits for MEE in Groundwater (Method RSK 175)
ACHIEVABLE LABORATORY LIMITS

PROJECT ACTION LIMIT
ANALYTE (HG/L) (1) PAL REFERENCE L0Q (uG/L) LOD (pG/L) DL (pG/L)
Methane NA NA 10 5.0 0.68
Ethylene NA NA 10 5.0 0.69
Ethane NA NA 10 5.0 0.58

(1) PAL was determined by selecting the lower value between NYS Class GA and EPA MCL standards

(2) NA= Not available.
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants

http://www.dec.ny.gov/docs/water_pdf/togs111.pdf

Table 15.3 - Project Action Limits and Katahdin Reference Limits for Nitrate and Nitrite in Groundwater (EPA Method 353.2)
ACHIEVABLE LABORATORY LIMITS

PROJECT ACTION LIMIT

ANALYTE (MG/L) PAL REFERENCE LOQ @ (MG/L)  LOD (MG/L) DL (MG/L)
Nitrate 10 MCL 0.050 0.025 0.015
Nitrite 1 MCL 0.050 0.025 0.0032

PAL was determined by selecting the lower value between NYS Class GA and EPA MCL standards.

(1)
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants

http://www.dec.ny.gov/docs/water_pdf/togs111.pdf

Table 15.4 - Project Action Limits and Katahdin Reference Limits for Chloride and Sulfate in Groundwater (EPA Method 300.0)
ACHIEVABLE LABORATORY LIMITS

PROJECT ACTION LIMIT

ANALYTE (MG/L) PAL REFERENCE LOQ(MG/L)  LOD (MG/L) DL (MG/L)
Chloride 250 NYS GA 2.0 1.0 0.099
Sulfate 250 NYS GA 1.0 0.50 0.064

PAL was determined by selecting the lower value between NYS Class GA and EPA MCL standards.

(1)
www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants

https:
http://www.dec.ny.gov/docs/water_pdf/togs111.pdf

Table 15.5 - Project Action Limits and Katahdin Reference Limits for Select Metals in Groundwater (Method SW-846 6010C)
ACHIEVABLE LABORATORY LIMITS

PROJECT ACTION LIMIT
ANALYTE (uG/L) (1 PAL REFERENCE LOQ (uG/L) LOD (uG/L) DL (uG/L)
Copper 200 NYS GA 25 10 0.63
Iron 300 NYS GA 100 80 5.4
Lead 15 MCL 5.0 4.0 1.1
Sodium 20,000 NYS GA 1000 500 24
(1) PAL was determined by selecting the lower value between NYS Class GA and EPA MCL standards.
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants

http://www.dec.ny.gov/docs/water_pdf/togs111.pdf
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Table 15.6 - Project Action Limits and Katahdin Reference Limits for TAL Metals, Excluding Mercury (Method SW-846 6020A)

ACHIEVABLE LABORATORY LIMITS

PROJECT ACTION LIMIT
ANALYTE (nG/L) @ PAL REFERENCE LOQ (pG/L) LOD (pG/L) DL (uG/L)

Aluminum NA NA 100 40 4.4
Antimony 3 NYS GA 1.0 0.50 0.054
Arsenic 10 MCL 5.0 4.0 2.2
Barium 1,000 NYS GA 2.0 1.0 0.27
Beryllium 4 MCL 1.0 0.20 0.034
Cadmium 5 MCL 1.0 0.20 0.030
Calcium NA NA 100 80 20
Chromium 50 NYS GA 4.0 3.0 0.22
Cobalt NA NA 1.0 0.30 0.060
Copper 200 NYS GA 3.0 2.0 0.18
Iron 300 NYS GA 100 60 13
Lead 15 MCL 1.0 0.50 0.074
Magnesium NA NA 100 80 7.8
Manganese 300 NYS GA 2.0 1.0 0.35
Nickel 100 NYS GA 2.0 1.2 0.15
Potassium NA NA 1000 400 31
Selenium 10 NYS GA 5.0 3.0 0.19
Silver 50 NYS GA 1.0 0.40 0.050
Sodium NA NA 1000 400 18
Thallium 2 MCL 1.0 0.40 0.060
Vanadium NA NA 5.0 4.0 0.51
Zinc NA NA 10 8.0 3.9

(1) PAL was determined by selecting the lower value between NYS Class GA and EPA MCL standards.
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
http://www.dec.ny.gov/docs/water_pdf/togs111.pdf
NA=Not available

Table 15.7 - Project Action Limits and Katahdin Reference Limits for TOC in Groundwater (Method SW-846 9060A)

ACHIEVABLE LABORATORY LIMITS

PROJECT ACTION LIMIT
ANALYTE (MG/L) PAL REFERENCE LOQ(MG/L)  LOD (MG/L) DL (MG/L)

TOC NA NA 1.0 0.50 0.10

(1) PAL was determined by selecting the lower value between NYS Class GA and EPA MCL standards.NA= Not available
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
http://www.dec.ny.gov/docs/water_pdf/togs111.pdf
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Table 15.8 - Project Action Limits and Katahdin Reference Limits for Mercury in Groundwater (Method SW-846 7470A)
ACHIEVABLE LABORATORY LIMITS

PROJECT ACTION LIMIT
ANALYTE (HG/L) PAL REFERENCE L0Q (pG/L) LOD (pG/L) DL (G/L)

Mercury 0.7 NYS GA 0.20 0.10 0.013

(1) PAL was determined by selecting the lower value between NYS Class GA and EPA MCL standards.
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
http://www.dec.ny.gov/docs/water_pdf/togs111.pdf

Table 15.9 - Project Action Limits and TestAmerica- W. Sacramento Reference Limits for PFAS (EPA Method 537)
ACHIEVABLE LABORATORY LIMITS

PROJECT ACTION

ANALYTE LIMIT (nG/L) (1) PAL REFERENCE L0Q (nG/L)  LOD (nG/L) DL (nG/L)
Perfluorohexanoic acid NA NA
(PFHxA) 2.50 2.00 0.786
Perfluoroheptanoic acid NA NA
(PFHpA) 2.50 2.00 0.802
Perfluorooctanoic acid 70 EPA Health Advisory
(PFOA) Limit @ 2.50 2.00 0.748
Perfluorononanoic acid NA NA
(PFNA) 2.50 2.00 0.654
Perfluorodecanoic acid NA NA
(PFDA) 2.50 1.00 0.440
Perfluoroundecanoic acid NA NA
(PFUnA) 2.50 2.00 0.748
Perfluorododecanoic acid NA NA
(PFDoA) 2.50 2.00 0.584
Perfluorotridecanoic Acid NA NA
(PFTriA) 2.50 2.00 0.551
Perfluorotetradecanoic acid NA NA
(PFTeA) 2.50 1.00 0.400
Perfluorobutanesulfonic NA NA
acid (PFBS) 2.50 2.00 0.918
Perfluorohexanesulfonic NA NA
acid (PFHxS) 2.50 2.00 0.870
Perfluorooctanesulfonic acid 70 EPA Health Advisory
(PFOS) Limit @ 4.00 3.00 1.276
N-ethyl perfluorooctane NA NA
sulfonamidoacetic acid
(NEtFOSAA) 20.0 5.02 15.0
N-methyl perfluorooctane NA NA
sulfonamidoacetic acid
(NMeFOSAA) 20.0 5.64 15.0

1) NA - No NYSDEC Class GA or EPA MCL available.
2) EPA Health Advisory Limits are drinking water limits (EPA, 2016b).
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Worksheet #17: Sampling Design and Rationale

(EPA UFP-QAPP Guidance Manual, Section 3.1.1)

17.1 INTRODUCTION

The project objectives for the LTM at Seneca Army Depot Activity are to obtain data to monitor the effectiveness of the
implemented remedies at the OB Grounds, SEAD-25, Ash Landfill, and SEAD-16/17. Additional activities to be conducted
separately from LTM include sampling of emerging contaminants (perfluroalkyl substances {PFAS]) at sites where
Aqueous Film Forming Foams (AFFF) (e.g., firefighting foams) may have been used at Seneca: Fire Training and
Demonstration Pad (SEAD-25), Fire Training Pit (SEAD-26), and Airfield and Fuel Pads (SEAD-122E). The boundaries of
each Site are shown on Figures 10.3 through 10.10, respectively. The general technical approach is based on the CSM
for each Site, which is described on Worksheet #10.

This worksheet describes the project design and the tasks that will be required to successfully complete field operations
during this project and achieve the DQOs described on Worksheet #11. These DQOs include a design for obtaining
groundwater data for all six Sites in addition to visual inspections at the OB Grounds and Ash Landfill. The design for
obtaining data described in the last column of the DQO tables on Worksheet #11 summarizes the technical approach for
each investigation area at SEDA, including visual surveys and the collection of environmental samples. The technical
approach for each Site is also summarized in Section 17.2.

The field operations involve multiple elements, or “definable features of work,” that will be required to achieve the project
goals. These definable features of work involved with LTM and PFAS sampling are listed on Worksheet #14 and they are
explained further in this worksheet, with references to relevant SOPs (Worksheet #21 and Appendix A and D), MPCs
(Worksheet #12), and other sections of the UFP-QAPP, as necessary.

17.2 DEFINEABLE FEATURES OF WORK

17.2.1 MOBILIZATION

Preparations for mobilization will commence upon approval of this UFP-QAPP. LTM and PFAS sampling will be conducted
under separate mobilizations. Upon receipt of document approval, the field team will be notified, travel and lodging
arrangements will be made, and the requisite copies of applicable documents will be assembled. The field management
team will have already reviewed the available documentation relating to the site and this UFP-QAPP. Based on historic
data and findings, the field teams will be mobilized to Seneca around the following timeframes as presented in Table
17.1 below to ensure optimal sampling conditions.

Table 17.1 - Mobilization Schedule

SITE SAMPLE COLLECTION TIMEFRAME (1)
0B Grounds October
SEAD 25 March
Ash Landfill June, December
SEAD 16/17 December
SEAD-122E, SEAD-25,
SEAD-26 March/April

(1) Timeframes may shift if deemed appropriate or necessary

Equipment and materials will either be shipped to the site via commercial carrier, transported to the site by the field
team, or obtained locally, as appropriate. EQuipment may include, but is not limited to, sampling supplies, sample
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containers, documents, first aid kits, fire extinguishers, digital cameras, etc. Site vehicles will be rented and, in most
cases, will be four-wheel drive vehicles that will accommodate all site personnel and equipment. Drilling equipment will
be brought to the site by a subcontractor.

The primary means of onsite communication will be achieved using cellular telephones. If separated from one another,
each member of the field sampling team will have an operational cell phone available at all times for emergency use.

Prior to field activities, all field team members will be given site-specific training involving:

e Activities to be performed;
e Safe work practices; and
e |Installation-specific procedures.

In addition to this training, the field team will be briefed each day prior to commencement of field activities by the field
team lead. Daily briefings will include a discussion of weather conditions and the coming day’s activities.

17.2.2 SITE PREPARATION

The field teams will utilize the field office on-site to prepare for the groundwater sample collection and inspection
activities. The sampling equipment will be calibrated and inspected daily to ensure proper functionality (Worksheet #22).
The appropriate number of sample bottles, and the respective bottle labels will also be prepared at the field office
(Worksheet #18).

17.2.3 SAMPLING AND ANALYSIS

The LTM objective of this task is to obtain data to monitor the effectiveness of the implemented remedies at the OB
Grounds, SEAD-25, Ash Landfill, and SEAD-16/17. During separate mobilizations, additional sites will be sampled for the
presence or absence of PFAS. In addition to the sampling and analysis descriptions provided below for each site, the
specific details are addressed in greater detail on Worksheet #18 and in Parsons SOP ENV-02 and PFAS SOPs (Appendix
D), and the analytical procedures are summarized on Worksheets #19 and #30 and Worksheet #23. The field sampling
forms to be filled out at each monitoring well are located Appendix B.

OB Grounds

As described on Worksheet #10, LTM at the OB Grounds has been ongoing since 2007 to monitor if metals (i.e., lead and
copper) are potentially present in the groundwater as a result of leaching from the interred soil. To continue performing
LTM at the OB Grounds, groundwater samples will be collected from the six on-site existing monitoring wells (Figure 10.3)
using a low-flow peristaltic pump on an annual basis. The wells will be purged until stabilization is achieved before
collecting the sample in accordance with SOP ENV-02 (Worksheet #21). All six existing monitoring wells will be gauged to
document the water level across the site.

The groundwater samples will be analyzed for total copper and total lead using analytical method USEPA SW846 Method
6010C. Additionally, during field sampling, the geochemical parameters presented in Table 17.2 will be recorded for the
duration of low-flow sampling until stabilization for each groundwater sample.
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Table 17.2 - Geochemical Parameters

EQUIPMENT PARAMETER STABLILIZATION REQUIREMENTS

Horiba U-52 Multi-Parameter o Oxidation reduction potential (ORP) e +20mV

Water Quality Meter e pH e +0.2 pH units
e Specific Conductivity e 3% ofreading

YSI 85 Meter « Dissolved oxygen (DO) e x10% of reading or + 0.2 mg/L, whichever is greater
o Temperature e +1°C

Lamotte 2020 Turbidity Meter o Turbidity o +10% of prior reading or + 1.0 NTU

(or similar)

SEAD 25

As described on Worksheet #10, LTM at SEAD 25 has been ongoing since 2006 as part of the continuing post-closure
monitoring and maintenance operations. To monitor the effectiveness of natural attenuation following the source
removal of impacted soil from SEAD 25, LTM will continue under this TO on an annual basis. Water level measurements
will be collected from all 12 existing monitoring wells at SEAD-25; however, as described in Section 10.5.2, the
groundwater samples from only five wells (Figure 10.4) (Worksheet #18) will be analyzed. A low-flow bladder pump will be
used to purge the wells, to minimize disturbances and limit turbidity. The monitoring wells will be purged and samples will
be collected in accordance with SOP ENV-02 (Worksheet #21).

The analytes and the respective analysis to be used at SEAD-25 are summarized below:

VOCs - EPA SW846 Method 8260C = Sulfate - EPA Method 300.0
MEE - RSK-175 = |ron - EPA SW846 Method 6010C

Nitrate and Nitrite - EPA Method 353.2 * Sodium - EPA SW846 Method 6010C
Chloride - EPA Method 300.0

In addition to the geochemical parameters presented in Table 17.2, sulfide concentrations will be measured in the field
using a Hach® colorimeter test at the well locations. Geochemical parameters, MEE, nitrate/nitrite, chloride, sulfate,
sulfide, and iron concentrations will be used to evaluate the effectiveness of natural attenuation at SEAD-25. A
comprehensive list showing analyses to be performed at each well is included on Worksheet #18.

Ash Landfill

As described on Worksheet #10, LTM at the Ash Landfill has been ongoing since 2007. The three types of LTM being
performed at the Ash Landfill are: 1) plume performance monitoring, 2) biowall process monitoring, and 3) off-site
compliance monitoring. On-site performance monitoring is being conducted to measure groundwater contaminant
concentrations and to evaluate the effectiveness of the biowall remedy for the Ash Landfill. The objectives of
performance and compliance monitoring are as follows:

= Confirm that there are no exceedances of groundwater standards for COCs at the off-site compliance monitoring
well MW-56 (Figure 10.5);

= Document the effectiveness of the biowalls to remediate and attenuate the chlorinated ethene plume (biowall
performance monitoring wells MWT-26, MWT-27, MWT-28, MWT-29, MWT-23); and

=  Confirm that groundwater concentrations throughout the plume are decreasing to eventually meet NYSDEC
Class GA groundwater standards (plume performance walls PT-18A, MWT-25, MWT-28, MWT-29, MWT-22, PT-
22, MWT-23, MWT-24, PT-17, MWT-7, and PT-24).

Biowall process monitoring is being conducted at two locations to determine if, and when, any biowall maintenance
activities should be performed. The first location is within Biowalls B1/B2 (MWT-27 and MWT-28) in the segment that
runs along the pilot-scale biowalls that were installed in July 2005. The second location is within Biowall C2 (MWT-23),
the furthest downgradient biowall. The objectives of biowall process monitoring for operations and maintenance (O&M)
activities are as follows:

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx

Worksheet #17 - 3



PARSONS T
envision more M

=  Monitor the long-term performance and sustainability of the biowalls;

= Monitor substrate depletion and geochemical conditions under which the effectiveness of the biowalls may
decline; and

= Determine if, and when, the biowalls need maintenance (i.e., need to be recharge with additional organic
substrate).

To monitor the effectiveness of the biowalls and achieve the objectives above, LTM will continue under this TO on a semi-
annual basis. Water level measurements will be collected from all 34 existing monitoring wells at the Ash Landfill;
however, as described above, only the plume performance, biowall process, and off-site monitoring well (14 in total) will
have groundwater samples analyzed (Figure 10.5) (Worksheet #18). A low-flow bladder pump will be used to purge the
wells, to minimize disturbances and limit turbidity. The wells will be purged and samples will be collected in accordance
with SOP ENV-02 (Worksheet #21).

The performance of the biowalls will be monitored through the use of lines-of-evidence. COC concentrations and
geochemical parameters from wells within the biowalls are closely monitored and compared to EPA benchmarks of
parameters which promote natural attenuation of chlorinated solvents (Table 17.3) (EPA, 1998). If groundwater COC
concentrations and groundwater chemistry within the biowalls diverge from several of these benchmarks then biowalls
recharge will be considered. The same benchmark values (EPA, 1998) will be used to determine if the environment is
conducive to reductive dechlorination and the effectiveness of MNA.

Table 17.3 - Biowall Performance Benchmark Values

PARAMETER VALUE NOTES
Dissolved Oxygen (DO) e <1mg/L
Oxidation Reduction Potential (ORP) e <50mV
Total Organic Content (TOC) e >20mg/L
Sulfate e <20mg/L e Consumed compared to upgradient
Ethane / Ethene e >0.1mg/L
Methane e >0.5mg/L
Manganese °* -- e Elevated when compared to upgradient
Ferrous Iron (Fe 2+) o >1mg/L o Elevated when compared to upgradient
Trichloroethene (TCE) o Non-Detect (ND) e ND
DCE e Low Conc. o ND or low concentrations (daughter product of TCE breakdown)
vVC e Low Conc. o ND orlow concentrations (daughter product of DCE breakdown)

The analytes and the respective analysis to be used at the Ash Landfill are summarized below:

= VOCs - EPA SW846 Method 8260C ® Methane, ethane, ethene (MEE) - RSK 175
= Sulfate - EPA Method 300.0 = Total organic carbon (TOC) - EPA SW846 Method 9060A

In addition, a Hach® DR/850 colorimeter will be used in the field to measure manganese and ferrous iron at select wells
(Worksheet #18). Manganese and ferrous iron will be measured by EPA Method 8034 and 8146, respectively. The same
geochemical parameters presented in Table 17.2 will be recorded throughout the purging process. A comprehensive list
showing analyses to be performed at each well is included on Worksheet #18.

SEAD 16/17

As described on Worksheet #10, LTM at the SEAD-16/17 has been ongoing since December 2007 since the RA was
completed to excavate and dispose of contaminated soils with select metals and PAHs. As noted in the ROD for SEAD-
16/17, the groundwater is to be assessed until the applicable cleanup standards are achieved before any LUCs are to be
lifted to allow unlimited exposure and unrestricted use.

To determine when the applicable cleanup standards are met (Worksheet #15), LTM will continue under this TO on an
annual basis. Water level measurements will be measured and groundwater samples will be collected from the six

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL Workeheet #17 -4

C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx



PARSONS ...
envision more sm

existing monitoring wells at SEAD-16 and the five existing monitoring wells at SEAD-17 (Figure 10.6 and 10.7). A low-flow
peristaltic pump will be used to purge the wells, and the geochemical parameters presented in Table 17.2 will be
recorded throughout the purging process. The wells will be purged and samples will be collected in accordance with SOP
ENV-02 (Worksheet #21).

The groundwater samples will be analyzed for total target analyte list (TAL) metals (except mercury) using analytical
method EPA SW846 Method 6020A and total mercury using analytical method EPA SW846 7470A. A comprehensive list
showing analyses to be performed at each well is included on Worksheet #18.

SEAD-122E, SEAD-25, and SEAD-26

No long-term monitoring was conducted at SEAD-122E and PFAS has not been sampled at any of the three sites. At
SEAD-122E, a total of 23 temporary groundwater sampling locations are proposed as shown on Figure 10.9;

= One location along each side of the four fuel pads (4 locations per fuel pad)

= One location on each side of the runway, and;

= Three locations along the western side of the runway. The additional three wells along the western side of the
runway are proposed to capture downgradient groundwater flow from SEAD-122E.

Up to an additional 10 locations may be installed at SEAD-122E based on regulatory input for a total of 37 potential
geoprobe locations.

At SEAD-26, one temporary groundwater sampling location will be advanced on each side of the SEAD (north, east, south,
and west side) for a total of four locations as shown on Figure 10.9.

At SEAD-25, groundwater grab samples will be collected using existing 12 monitoring wells (Figure 10.4).

Groundwater concentrations will be reviewed for PFAS COCs (Worksheet #17) and compared with EPA temporary
provisional health advisory level (Worksheet #15). A Site Investigation report will be written and will include evaluation of
potential contamination and recommendations for future actions.

The wells will be purged and samples will be collected in accordance with SOP ENV-02 (Worksheet #21) and PFAS SOPs
(Appendix D). The groundwater samples will be analyzed for PFAS using analytical method EPA SW846 Method 537
(Table 15.9). A comprehensive list showing analyses to be performed at each well is included on Worksheet #18.

17.2.4 LUC INSPECTIONS

OB Grounds

In addition, the quantitative analytical groundwater sampling being conducted, the vegetative compacted soils placed as
part of the remedy and Reeder Creek are to be visually inspected as part of the LTM at the OB Grounds. The inspections
are to be done on an annual basis, in conjunction with the groundwater sampling activities.

Visual inspections of the vegetative compacted soil cover placed over the contaminated soils at the OB Grounds is
required to assure the long-term integrity of the soil cover, including the potential mobilization and migration of lead-
contaminated soil buried beneath the cover. Additionally, the soil caps serve to prevent direct contact with, and incidental
ingestion of soils containing lead concentrations up to 500 mg/kg by terrestrial wildlife at the site. Each vegetative cap
area is to be inspected for soil erosion due to fluvial processes, human-induced erosion (e.g., tire ruts) and animal
burrows or trails. Any disturbances are to be documented and addressed, if necessary to prevent potential exposure or
migration of contaminated soils. Additionally, any large trees and shrubs will be documented and recommended for
removal. Inspection forms are provided in Appendix B.

Additionally, the LTM program at the OB Grounds includes a qualitative assessment (i.e., visual inspection) of Reeder
Creek for evidence of migration of material via surface water flow or groundwater transport of contaminants into the
remediated section of Reeder Creek adjacent to and down gradient of the OB Grounds. The visual inspection consists of
walking the creek bed (or embankment) to look for evidence of soil erosion or sloughing from the Creek embankment
adjacent to the OB Grounds and/or the accumulation of sediment along the stream bed. Presently, quantitative
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monitoring of sediment quality (i.e., submitting samples for copper and lead analysis as identified in the approved
remedy for the Site in the ROD) is not included as part of the LTM activities; the U.S. Army Corps of Engineers (Army), the
U.S. Environmental Protection Agency (EPA), and the New York State Department of Environmental Conservation
(NYSDEC) agreed that until data indicated that either groundwater transport of contaminants or soil transport from the
OB Grounds was occurring, sampling and analysis of Creek sediments would not be required.

SEAD-25

The remedy for SEAD-25 (Worksheet #10) required the implementation and maintenance of LUCs. The LUC requirements
are detailed in the Final Record of Decision for SEAD-25 and SEAD-26 (Parsons 2004), Addendum 1 in the Land Use
Control Remedial Design for SEAD 27, 66, 64A, Final (2006) and are additionally covered under the area-wide LUCs
Planned Industrial/Office or Warehousing Area ("PID Area") (Parsons, 2004; 2006). The selected LUCs for SEAD-25 are
as follows:

=  Prevent residential housing, elementary and secondary schools, childcare facilities and playground activities;
and
= Prevent access to and use of groundwater at SEAD-25, for purposes other than required monitoring, until NYS
Class GA Groundwater Standards are met.
As part of the LTM program, SEAD-25 will continue to be inspected to determine if the LUCs are being maintained
(Appendix B).

Ash Landfill

As part of the remedy for the Ash Landfill (Worksheet #10), a 12-inch vegetative cover over the Ash Landfill and the Non-
Combustible Fill Landfill (NCFL) was constructed to prevent ecological receptors from coming into direct contact with the
underlying soils that are contaminated with metals and PAHs. As part of the on-going LTM program, in conjunction with
the semi-annual monitoring, the vegetative covers will be inspected to monitor the integrity of the covers and ensure that
they have not been disturbed to expose the underlying soil. Each vegetative cap area is to be inspected for soil erosion
due to fluvial processes, human-induced erosion (e.g., tire ruts) and animal burrows or trails. Any disturbances are to be
documented and addressed, if necessary to prevent potential exposure or migration of contaminated soils. Additionally,
any large trees and shrubs will be documented and recommended for removal. Inspection forms will be used to record
this information for each vegetative cap area. Field forms are provided in Appendix B.

SEAD-16/17

The ROD for SEAD-16/17 also required the implementation, maintenance, inspection, and periodic reporting of LUCs
prohibiting the use of the land at the AOCs for residential purposes. The LUCs for SEAD-16/17 are as follows:

=  Prevent access to or use of groundwater until NYS Class GA groundwater standards are achieved; and
= To prohibit residential housing, elementary and secondary schools, child care facilities, and playground activities
at the sites.
As part of the LTM program, SEAD-16/17 will continue to be inspected to determine if the LUCs are being maintained
(Appendix B).

SEAD-122E and SEAD-26

No additional LUC inspections will be performed at these sites.

17.2.5 DEMOBILIZATION

Upon completion of the field activities, all equipment and materials will be packaged and removed from the site. The
samples will be packaged in coolers and shipped to the analytical laboratory as described in Worksheets #26 and #27.
All field documentation will be electronically scanned and the rental sampling equipment will be returned to the vendor.
The field office shall be cleaned and organized to facilitate efficient sampling preparation during the next field event.
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Worksheet #18: Sampling Locations and Methods

(EPA UFP-QAPP Guidance Manual, Section 3.1.1 and 3.1.2, EPA Guidance 2106-G-05 Section 2.3.1 and 2.3.2)

The sample rationale for the LTM at the OB Grounds, SEAD-25, Ash Landfill, and SEADs 16/17 is summarized in the Table 18.1. Monitoring well locations for
groundwater sample collections are shown in Figures 10.2 through 10.7. Sample ID nomenclature is explained in Worksheet #26.

Table 18.1 - Sampling Locations and Methods for the OB Grounds

SCREEN DEPTH
LOCATION ID SAMPLE ID(2) MATRIX (FTBGS) TYPE ANALYTE / ANALYTICAL GROUP SAMPLING SOP COMMENTS
MwW23-1 0BLMO0071 GW 7-12 Sample Total Cu and Total Pb / Metals ENV-02
MwW23-1 OBLMO0071MS GW 7-12 Matrix Spike/Matrix Spike Total Cu and Total Pb / Metals ENV-02 See note #2
Duplicate (MS/MSD)
MW23-1 OBLMO0071MSD GW 7-12 MS/MSD Total Cu and Total Pb / Metals ENV-02 See note #2
MwW23-1 0OBLM0072 GW 7-12 Field Duplicate Total Cu and Total Pb / Metals ENV-02 See note #2
MW23-2 0BLMO0073 GW 7-12 Sample Total Cu and Total Pb / Metals ENV-02
MwW23-3 0BLMO0074 GW 7-12 Sample Total Cu and Total Pb / Metals ENV-02
MWwW23-4 OBLMO0075 GW 9.5-14.5 Sample Total Cu and Total Pb / Metals ENV-02
MW23-5 OBLMO0076 GW 9.5-14.5 Sample Total Cu and Total Pb / Metals ENV-02
MW23-6 OBLMO0077 GW 9.5-14.5 Sample Total Cu and Total Pb / Metals ENV-02
N/A 0OBLM00106 Aqueous -- Rinse Blank Total Cu and Total Pb / Metals If disposable equipment is not used
Key: GW = groundwater; Cu = Copper; Pb = Lead
(1) For database consistency, Round 11 sample ID sequence will begin with OBLMOO71 which is one increment higher than the last sample in the previous LTM event (Round 10).
(2) MS/MSD and Field Duplicate are moved sequentially for each round. In the LTM round subsequent to the example shown, the MS/MSD and Field Duplicate will be collected at location
MW23-2, as groundwater conditions allow.
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Table 18.2 - Sampling Locations and Methods for SEAD-25
SCREEN DEPTH ANALYTE / ANALYTICAL
LOCATION ID SAMPLE ID(2) MATRIX (FTBGS) TYPE GROUP SAMPLING SOP COMMENTS

MW25-2 25LM20124 GW 3.4-74 Sample ENV-02

MW25-3 25LM20125 GW 4-6 Sample ENV-02

MW25-3 25LM20125MS GW 4-6 MS/MSD . VOCS_ . ENV-02 See note #2

Nitrate/Nitrite

MW25-3 25LM20125MSD GW 4-6 MS/MSD Sulfate/Chloride ENV-02 See note #2

MW25-3 25LM20126 GW 4-6 Field Duplicate  Methane/Ethene/Ethane ENV-02 See note #2

MW25-9 25LM20127 GW 3.2-4.0 Sample (MEE) ENV-02

Sodium/Iron
MW25-10 25LM20128 GW 3.2-5.2 Sample Sulfide? ENV-02
MW25-17 25LM20129 GW 4.6-9.1 Sample ENV-02
N/A 25LM00114 Aqueous - Rinse Blank If disposable equipment is not used
N/A 25LM00030 Aqueous - Trip Blank VOCs One trip blank per cooler shipment
Key: GW = groundwater
(1) For database consistency, Year 10 sample ID sequence will begin with 25LM20124 which is one increment higher than the last sample in the previous LTM event (Year 9).
(2) MS/MSD and Field Duplicate are moved sequentially for each round. In the LTM round subsequent to the example shown, the MS/MSD and Field Duplicate will be collected at
location MW23-2, as groundwater conditions allow.

(3) Field test performed for sulfide at each well using Hach colorimeter.
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Table 18.3 - Sampling Locations and Methods for the Ash Landfill

SCREEN DEPTH
LOCATION ID SAMPLE ID(1) MATRIX (FTBGS) TYPE ANALYTE / ANALYTICAL GROUP SAMPLING SOP COMMENTS
PT-17 ALBW20375 GW Sample VOC, Sulfate, TOC, MEE, Fe, Mn ENV-02 Fe, Mn are field tests
PT-18A ALBW20376 GW 4.8-9.8 Sample voc ENV-02
PT-22 ALBW20377 GW Sample vVoC ENV-02
PT-24 ALBW20378 GW Sample voc ENV-02
MWT-7 ALBW20379 GW Sample VOC, Sulfate, TOC, MEE, Fe, Mn ENV-02 Fe, Mn are field tests
MWT-22 ALBW20380 GW 7.5-12.5 Sample voc ENV-02
MWT-24 ALBW20381 GW Sample voc ENV-02
MWT-25 ALBW20382 GW Sample voc ENV-02
MW-56 ALBW20383 GW Sample vVoC ENV-02
MWT-23 ALBW20384 GW Sample VOC, Sulfate, TOC, MEE, Fe, Mn ENV-02 Fe, Mn are field tests
MWT-26 ALBW20385 GW Sample VOC, Sulfate, TOC, MEE, Fe, Mn ENV-02 Fe, Mn are field tests
MWT-27 ALBW20386 GW Sample VOC, Sulfate, TOC, MEE, Fe, Mn ENV-02 Fe, Mn are field tests
MWT-28 ALBW20387 GW Sample VOC, Sulfate, TOC, MEE, Fe, Mn ENV-02 Fe, Mn are field tests
MWT-28 ALBW20387MS GW MS/MSD VOC, Sulfate, TOC, MEE, Fe, Mn ENV-02 See note #2. Fe, Mn are field tests
MWT-28 ALBW20387MSD GW MS/MSD VOC, Sulfate, TOC, MEE, Fe, Mn ENV-02 See note #2. Fe, Mn are field tests
MWT-28 ALBW20388 GW Duplicate VOC, Sulfate, TOC, MEE, Fe, Mn ENV-02 See note #2. Fe, Mn are field tests
MWT-29 ALBW20389 GW Sample VOC, Sulfate, TOC, MEE, Fe, Mn ENV-02 Fe, Mn are field tests
MW-40 ALBW20390 GW 7.5-145 Sample Fe, Mn ENV-02 Field analysis, not submitted to lab
N/A ALBW00126 Aqueous - Rinse Blank VOC, Sulfate, TOC, MEE
N/A ALBWO00049 Aqueous - Trip Blank vocC
N/A ALBW00050 Aqueous - Trip Blank voc

Key: GW = groundwater; Fe = Iron; Mn = Manganese

(1) For database consistency, Round 22 sample ID sequence will begin with ALBW20375 which is one increment higher than the last sample in the previous LTM event (Round 21).

(2) MS/MSD and Field Duplicate are moved sequentially for each round between biowall locations MWT-23, MWT-27, and MWT-28. In the LTM round subsequent to the example shown, the
MS/MSD and Field Duplicate will be collected at location MWT-23, as groundwater conditions allow.

(3) MW-40 is sampled in the field for Mn and Fe and used as a background comparison of Mn and Fe for the biowall and plume performance wells.
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SCREEN DEPTH ANALYTE / ANALYTICAL
LOCATION ID SAMPLE ID(1) MATRIX (FTBGS) TYPE GROUP SAMPLING SOP COMMENTS
MW16-1 16LM20056 GW 3.3-5.3 Sample ENV-02
MW16-1 16LM20056MS GW 3.3-5.3 MS/MSD ENV-02 See note #2
MW16-1 16LM20056MSD GW 3.3-5.3 MS/MSD ENV-02 See note #2
MW16-1 16LM20057 GW 3.3-56.3 Field Duplicate ENV-02 See note #2
MW16-2 16LM20058 GW 1.4-34 Sample ENV-02
TAL Metals
MW16-4 16LM20059 GW 2.3-4.3 Sample ENV-02
MW16-5 16LM20060 GW 2.5-4.5 Sample ENV-02
MW16-6 16LM20061 GW 1.3-3.3 Sample ENV-02
MW16-7 16LM20062 GW 2.6-4.6 Sample ENV-02
N/A 16LM00104 Aqueous - Rinse Blank If disposable equipment is not used
Key: GW = groundwater
(1) For database consistency, Round 9 sample ID sequence will begin with 16LM20056 which is one increment higher than the last sample in the previous LTM event (Round 8).
(2) MS/MSD and Field Duplicate are moved sequentially for each round. In the LTM round subsequent to the example shown, the MS/MSD and Field Duplicate will be collected at location
MW16-2, as groundwater conditions allow.
(3) If SEAD 16 and SEAD 17 are sampled concurrently, an additional MS/MSD, duplicate, and rinse blank (if applicable) are not needed at SEAD-17.
Table 18.5 - Sampling Locations and Methods for SEAD-17
SCREEN DEPTH (FT ANALYTE / ANALYTICAL
LOCATION ID SAMPLE ID(1) MATRIX BGS) TYPE GROUP SAMPLING SOP COMMENTS
MW17-1 17LM20040 GW 3.4-74 Sample ENV-02
MW17-2 17LM20041 GW 3.3-56.3 Sample ENV-02
MW17-3 17LM20042 GW 3.1-5.1 Sample TAL Metals ENV-02
MW17-4 17LM20043 GW 3.1-5.1 Sample ENV-02
MW17-5 17LM20044 GW 3.4-7.9 Sample ENV-02
Key: GW = groundwater
(1) For database consistency, Round 9 sample ID sequence will begin with 17LM20040 which is one increment higher than the last sample in the previous LTM event (Round 8).
(2) If SEAD 16 and SEAD 17 are sampled concurrently, an additional MS/MSD and duplicate are not needed at SEAD-17.
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Table 18.6 - Sampling Locations and Methods for PFAS at SEAD-122E

SCREEN DEPTH ANALYTE /
LOCATION ID SAMPLE ID(1) MATRIX (FTBGS)S TYPE ANALYTICAL GROUP SAMPLING SOP COMMENTS
TMW-122E-1 1228120001 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-2 1228120002 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-3 1228120003 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-4 1228120004 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-5 1228120005 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-6 1228120006 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-7 1228120007 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-8 1228120008 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-9 1228120009 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-10 1228120010 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-11 1228120011 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-12 1228120012 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-13 1228120013 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-14 1228120014 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-15 1228120015 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-16 1228120016 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-17 1228120017 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-18 1228120018 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-19 1228120019 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-20 1228120020 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-21 1228120021 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-22 1228120022 GW N/A Sample PFAS ENV-02, Appendix D
TMW-122E-23 1225120023 GW N/A Sample PFAS ENV-02, Appendix D
N/A 122S100001 Aqueous N/A Equipment Blank PFAS ENV-02, Appendix D One equipment blank per day. 2
N/A 12285101000 Aqueous N/A Field Blank PFAS ENV-02, Appendix D One field blank per day. 3
N/A 122S100100 Aqueous N/A Trip Blank PFAS ENV-02, Appendix D One trip blank per cooler
shipment?#
Key: GW = groundwater
(1) Two MS/MSD and three field duplicates will be collected. The locations of the MS/MSD and field duplicate will be determined in the field based on site conditions. One of the existing

sample IDs in the table above will be appended with MS and MSD (e.g., 122SI120001MS and 122S120001MSD). Each set of MS/MSD samples will have a low and moderate spike.
The field duplicate will be collected at the same locations as the MS/MSD, with the exception of one. Field duplicate sample ID will be one larger than the last ID shown in the table
(e.g., 122S1200024).

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx

Worksheet #18 - 5



PARSONS T
envision more M

(2) One equipment (rinse) blank will be collected per day of sampling. Each day the equipment (rinse) blank ID will increase by one.
(3) One field blank will be collected per day of sampling. Each day the field blank ID will increase by one.
(4) One trip blank will be included per cooler of samples shipped. Each trip blank will increase by one.
(5) New locations will be drilled so no screen depth is known at this time.
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Table 18.7 - Sampling Locations and Methods for PFAS at SEAD-25

SCREEN DEPTH ANALYTE / ANALYTICAL
LOCATION ID SAMPLE ID(2) MATRIX (FTBGS) TYPE GROUP SAMPLING SOP COMMENTS

MW25-1 25S120001 GW 4-6 Sample PFAS ENV-02, Appendix D

MW25-2 25S120002 GW 3.4-74 Sample PFAS ENV-02, Appendix D

MW25-3 25S120003 GW 4-6 Sample PFAS ENV-02, Appendix D

MW25-6 25S120004 GW 3.2-5.2 Sample PFAS ENV-02, Appendix D

MW25-8 25S120005 GW 3.2-4.0 Sample PFAS ENV-02, Appendix D

MW25-9 25S120006 GW 3.2-4.0 Sample PFAS ENV-02, Appendix D

MwW25-10 258120007 GW 3.2-5.2 Sample PFAS ENV-02, Appendix D

MW25-13 25S120008 GW 2.7-3.5 Sample PFAS ENV-02, Appendix D

MW25-15 25S120009 GW 3.9-54 Sample PFAS ENV-02, Appendix D

MW25-17 25S120010 GW 4.6-9.1 Sample PFAS ENV-02, Appendix D

MW25-18 258120011 GW 4.4-8.9 Sample PFAS ENV-02, Appendix D

MW25-19 25S120012 GW 5.3-9.8 Sample PFAS ENV-02, Appendix D
N/A2 255100001 Aqueous ~ Eq;il';:'f“t PFAS ENV-02, AppendixD ~ One equipment blank per day.2
N/A3 25S101000 Aqueous -- Field Blank PFAS ENV-02, Appendix D One field blank per day.3
N/A4 25S100100 Aqueous Trip Blank PFAS ENV-02, AppendixD  One trip blank per cooler shipment*

Key: GW = groundwater

(1) One MS/MSD and two field duplicates will be collected. The locations of the MS/MSD and field duplicate will be determined in the field based on site conditions. One of the existing
sample IDs in the table above will be appended with MS and MSD (e.g., 25SI120001MS and 25SI200001MSD). The field duplicates will be collected at the same location as the
MS/MSD and the sample ID will be one larger than the last ID shown in the table (e.g., 25S120013).

(2) One equipment (rinse) blank will be collected per day of sampling. Each day the equipment (rinse) blank ID will increase by one.

(3) One field blank will be collected per day of sampling. Each day the field blank ID will increase by one.

(4) One trip blank will be included per cooler of samples shipped. Each trip blank will increase by one.
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Table 18.8 - Sampling Locations and Methods for PFAS at SEAD-26

SCREEN DEPTH ANALYTE / ANALYTICAL
LOCATION ID SAMPLE ID(2) MATRIX (FTBGS) TYPE GROUP SAMPLING SOP COMMENTS

TMW-26-1 265120001 GW Sample PFAS ENV-02, Appendix D

TMW-26-2 265120002 GW Sample PFAS ENV-02, Appendix D

TMW-26-3 265120003 GW Sample PFAS ENV-02, Appendix D

TMW-26-4 268120004 GW Sample PFAS ENV-02, Appendix D
N/A2 26S100001 Aqueous - Equipment Blank PFAS ENV-02, Appendix D One equipment blank per day. 2
N/A3 26S101000 Aqueous - Field Blank PFAS ENV-02, Appendix D One field blank per day. 3
N/A4 26S100100 Aqueous Trip Blank PFAS ENV-02, AppendixD  One trip blank per cooler shipment#

Key: GW = groundwater

(1) One MS/MSD and one field duplicate will be collected. The locations of the MS/MSD and field duplicate will be determined in the field based on site conditions. One of the existing
sample IDs in the table above will be appended with MS and MSD (e.g., 26S120001MS and 26SI200001MSD). The field duplicates will be collected at the same location as the
MS/MSD and the sample ID will be one larger than the last ID shown in the table (e.g., 26S120005).

(2) One equipment (rinse) blank will be collected per day of sampling. Each day the equipment (rinse) blank ID will increase by one.

(3)  One field blank will be collected per day of sampling. Each day the field blank ID will increase by one.

(4) One trip blank will be included per cooler of samples shipped. Each trip blank will increase by one.
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Worksheets #19 & 30: Sample Containers, Preservation, and Hold Times
(EPA UFP-QAPP Guidance Manual, Section 3.1.1)
This worksheet summarizes the analytical methods for each sampling matrix, including the required sample volume, containers, preservation, and holding time

requirements. Details concerning sampling handling are included on Worksheets #26 & 27. All samples will be delivered to Katahdin Analytical Services, located
in Scarborough, ME with ice via UPS or FedEx next day delivery.

ANALYTE/ ACCREDITATION ANALYTICAL DATA
ANALYTICAL METHOD/SOP  EXPIRATION DATE CONTAINERS PRESERVATION PREPARATION HOLDING PACKAGE
GROUP MATRIX REFERENCE (1) (NUMBER, SIZE, AND TYPE) (2 REQUIREMENTS HOLDING TIME TIME TURNAROUND
VOCs GW 5030, 8260C / 01 Feb 2019 3, 40-ml VOA vials w/ PTFE-faced silicone 4 +2°C, HCI, pH <2 14 days 14 days 21 days
CA-202 septum
MEE GW RSK-175 /CA- 01 Feb 2019 3, 40-ml VOA vials w/ PTFE-faced silicone 4 +2°C, HCI, pH <2 14 days 14 days 21 days
336 septum
Nitrate and GW 353.2 / CA-728 01 Feb 2019 1, 125-ml polyethylene bottle 4 +2°C,H2S04, pH<2 28 days 28 days 21 days
Nitrite
Chloride and GW 300.0 / CA-742 01Feb 2019 1, 125-ml polyethylene bottle 4+2°C 28 days 28 days 21 days
Sulfate
Iron, GW 6010C / CA-608 01Feb 2019 1, 250-ml polyethylene bottle 4 +2°C, HNO3, pH <2 6 months 6 months 21 days
Sodium,
Copper, and
Lead
TAL Metals, GW 6020A / CA-627 01Feb2019 1, 250-ml polyethylene bottle 4 +2°C,HNO3, pH <2 6 months 6 months 21 days
excluding Hg
Mercury @) GW 7470A /CA-615 01 Feb 2019 1, 250-ml polyethylene bottle 4 +2°C, HNO3, pH <2 28 days 28 days 21 days
TOC GW 9060A / CA-763 01Feb2019 3, 40-ml VOA vials w/ PTFE-faced silicone 4 +2°C,H2S04, pH <2 28 days 28 days 21 days
septum
PFAS GW 537_Modified / 31Jan 2017 2,250 ml HDPE bottles 4+2°C; 7 days 40 days 21 days
WS-LC-0025
(1) Laboratory SOPs (Appendix C) are subject to revision and updates during duration of the project, lab will use the most current revision of the SOP at the time of analysis.
(2) Sample size is a minimum, the containers listed will be filled to compensate for any required re-analysis or re-extractions. For samples requiring Matrix Spike/Matrix Spike Duplicate
(MS/MSD) containers listed should be tripled.
(3) Mercury samples are to be extracted from TAL metals sample container.
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Worksheet #20: Field Quality Control

(EPA UFP-QAPP Guidance Manual, Section 3.1.1)

This worksheet summarizes the QC samples to be collected and analyzed for the project. It shows the relationship between the number of field samples and
associated QC samples for each combination of analyte/analytical group and matrix. Note if samples are collected over the estimated number shown, additional
QC samples will be collected at the rate shown.

Table 20.1 - LTM Field and Quality Control Samples

ESTIMATED
ESTIMATED NO. TRIP BLANK MATRIX SPIKE / NUMBER
OF FIELD (FORVOC EQUIPMENT FIELD MATRIX SPIKE OF TOTAL
SITE MATRIX ANALYTICAL GROUP SAMPLES ONLY) BLANK DUPLICATES DUPLICATES ANALYSES
0B Grounds 6 N/A N/Al 8
SEAD 25 5 1 per cooler 1 per week 9
Groundwater All parameters 10% 5%
Ash Landfill 14 1 per cooler 1 per week 19
SEAD 16/17 11 N/A N/AL 13
(1) Dedicated tubing or disposable equipment is used at OB Grounds and SEAD-16/17 therefore equipment blanks are not applicable.
Table 20.2 - PFAS Field and Quality Control Samples
ESTIMATED
ESTIMATED NO. MATRIX SPIKE / NUMBER
ANALYTICAL OF FIELD EQUIPMENT FIELD MATRIX SPIKE OF TOTAL
SITE MATRIX GROUP SAMPLES TRIP BLANK FIELD BLANK BLANK DUPLICATES DUPLICATES ANALYSES
SEAD-122E 23 1 per cooler 1 per day 1 per day 31
SEAD 25 Groundwater PFAS 12 1 per cooler 1 perday 1 perday 10% 5% 18
SEAD-26 4 1 per cooler 1 per day 1 per day 9

(1) If samples are collected from more than one site per day, the field and equipment blank may be shared between sites.
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Worksheet #21.: Field Standard Operating Procedures

(EPA UFP-QAPP Guidance Manual, Section 3.1.2)

The field SOPs to be used during the investigation are listed in the below table. Copies of these field SOPs are provided in Appendix A.

envision more I M

REFERENCE TITLE, REVISION DATE, SOP ORIGINATING MODIFIED FOR PROJECT?
NUMBER AND/OR NUMBER ORGANIZATION RELATED EQUIPMENT TYPES (Y/N) COMMENTS
SOP CHEM-01 Chemistry Data Management Parsons None N See Appendix A
May 20, 2015
Revision #00
SOP ENV-02 Groundwater Sampling Parsons Sampling tool(s), sample containers N See Appendix A
February 18,2015
Revision #00
Appendix D PFAS Groundwater Sampling Parsons Sampling tool(s), sample containers Y See Appendix D

November 29,2016
Revision #00
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Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection
(EPA UFP-QAPP Guidance Manual, Section 3.1.2.4)

This worksheet describes the field equipment needed for the project and the associated calibration, maintenance, testing, and inspection procedures for that
field equipment. This worksheet also documents the field equipment’s frequency of activity, acceptance criteria, and corrective action requirements.

CALIBRATION, VERIFICATION,

FIELD TESTING, OR MAINTENANCE RESPONSIBLE SoP
EQUIPMENT ACTIVITY FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION PERSON REFERENCE (1)
Horiba U-52 Calibration and Visual Daily, prior to sampling Standard calibration Recalibrate or use alternative ~ Sample Team Lead Operator Manual

inspection solutions for pH, ORP, equipment (Appendix F)
and
Spec. Cond.
YSI DO Meter Calibration and Visual Daily, prior to sampling Standardize DO to Recalibrate or use alternative ~ Sample Team Lead Operator Manual
inspection atmospheric pressure equipment (Appendix F)
Turbidity Meter Calibration and Visual Daily, prior to sampling Standard calibration Recalibrate or use alternative ~ Sample Team Lead Operator Manual
inspection solutions for NTU equipment (Appendix F)
Bladder Pump Visual inspection, Maintenance, Between sampling Equipment is clean Decontaminate bladder Sample Team Lead ENV-02

and Decontamination

locations

pump, replace bladder, seals,
and tubing prior to sampling

Peristaltic Pump

Visual inspection, Maintenance,

Between sampling

Equipment s clean

Replace tubing prior to

Sample Team Lead

ENV-02, ENV-03

and Decontamination locations sampling
Hach colorimeter Visual inspection Daily, prior to sampling Equipment s clean, Decontaminate sample Sample Team Lead Operator Manual
reagents powder pillows  containers, use a new reagent (Appendix F)

are dry and pillows are
not damaged

pillow or order new reagent

(1) See Project SOP Reference Table (Worksheet #21) for SOP titles.
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Worksheet #23: Analytical Standard Operating Procedures

(EPA UFP-QAPP Guidance Manual, Section 3.2.1)
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The applicable SOPs to be used for analysis of samples collected during the investigation are listed in the below tables. The laboratory SOP references were
provided by Katahdin and are presented in Appendix C.

MODIFIED
DEFINITIVE OR MATRIX/ SOP OPTION OR FOR
SOP # TITLE, DATE, AND/OR NUMBER SCREENING DATA ANALYTICAL GROUP EQUIPMENT TYPE PROJECT?
CA-615 Digestion and Analysis of Aqueous Samples for Mercury by Definitive Groundwater/Metals Mercury Analyzer N
USEPA Method 7470A, 06/ 14, Revision 8.
CA-604 Acid Digestion of Aqueous Samples by EPA Method 3010A for Definitive Groundwater/Metals NA N
ICP and ICP-MS analysis of Total or Dissolved Metals, 06/16,
Revision 7.
CA-627 Trace Metals Analysis By ICP-MS Using USEPA Method 6020A, Definitive Groundwater/Metals ICPMS N
06/16, Revision 11.

CA-728 Total Nitrate/Nitrite, Nitrite & Nitrate With Cadmium Reduction Definitive Groundwater/Nitrate, LACHAT 10-107-4-1C N
By Automated Colorimetry, 05/12, Revision 8. Nitrite

CA-742 Anions by lon Chromatography (IC) - Method 300.0, 08/15, Definitive Groundwater/Chloride, IC N
Revision 10. Sulfate

CA-763 Analysis of TOC, DOC, and TIC in Aqueous Samples using the Definitive Groundwater/TOC TOC Analyzer N

Shimadzu Carbon Analyzer: EPA Method 415.2, SW846 9060A
and SM5310B, 07/14, Revision 8.
CA-202 Analysis of VOAs by Purge and Trap GC/MS: SW-846 Method Definitive Groundwater/VOCs GC/MS N
8260, 07/16, Revision 16

CA-336 Dissolved Gas Analysis in Water Samples Using GC Headspace Definitive Groundwater/Dissolved GC N
Equilibration Technique EPA SOP RSK-175, 05/13, Revision 7 Gases

CA-608 Trace Metals Analysis by ICP-AES Using USEPA Method 6010, Definitive Groundwater/Metals ICP-AES N

07/16, Revision 17
WS-LC-0025 Perfluroalkyl Substances (PFAS) in Water, Soils, Sediments and Definitive Groundwater/PFAS LC/MS/MS N

Tissue by LC/MS/MS, 12/09/16, Revision 2.1
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Worksheet #24: Analytical Instrument Calibration

(EPA UFP-QAPP Guidance Manual, Section 3.2.2)

The Analytical Instrument Calibration Table and the specific analytical method SOP references are provided in Appendix C.
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TITLE/POSITION
FOR RESPONSIBLE
CALIBRATION CALIBRATION CORRECTIVE SOP
INSTRUMENT PROCEDURE RANGE FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) ACTION REFERENCE
GC/MS Instrument tune NA Prior to ICAL Specific ion abundance criteria of BFB from  Retune instrument and Analyst, Department  CA-202
check and prior to method. verify Manager
each 12-hour
period of
sample analysis
GC/MS Initial Calibration 1.0 - 200 Atinstrument Each analyte must meet one of the three Correct problem then Analyst, Department  CA-202
(ICAL) - Five-point  ug/ml set-up, priorto  options below: repeat ICAL. Manager
initial calibration sample analysis e Option 1: RSD for each analyte = 15%;
is required for all o Option 2: linear least squares
VOCs. regression for each analyte: r2 > 0.99;
o Option 3: non-linear least squares
regression (quadratic) for each
analyte: r220.99.
GC/MS Second Source NA Once aftereach  All reported analytes within + 20% of true Correct problem. Rerun Analyst, Department  CA-202
Calibration ICAL, analysis of value. ICV. If that fails, repeat Manager
Verification (ICV) a second source ICAL.
standard prior
to sample
analysis.
GC/MS Continuing NA Daily before All reported analytes and surrogates within ~ Recalibrate, and reanalyze  Analyst, Department CA-202
Calibration (CCV) sample +20% of true value. All reported analytes all affected samples since ~ Manager
analysis; after and surrogates within + 50% for end of the last acceptable CCV; or
every 12 hours  analytical batch CCV. Immediately analyze two
of analysis time; additional consecutive
and at the end CCVs. If both pass,
of the analytical samples may be reported
batch run. without reanalysis. If either
fails, take corrective
action(s) and re-calibrate; t
GC/FID ICAL - Five-point  Methane: Instrument Average %RSD must be <20 Recalibrate and/or Analyst, Department CA-336
initial calibration  0.005 - 1.197 receipt, major perform necessary Manager
is required forall  ug/ml instrument equipment maintenance.

VOCs.

change, when

Check calibration
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TITLE/POSITION
FOR RESPONSIBLE
CALIBRATION CALIBRATION CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) ACTION REFERENCE
Ethane: CCV does not standards. Reanalyze
0.009-2.245 meet criteria affected data.
ug/mi
Ethane:
0.009-20.95
GC/FID ICV NA Immediately The %D of the expected value must be Correct problem, rerun ICV.  Analyst, Department CA-336
following ICAL,  <20% for all target analytes. If that fails, repeat ICAL. Manager
analysis of a All target analytes within established RT
second source  windows.
standard prior
to sample
analysis.
GC/FID ccv NA If initial %D for all target analytes within 20% Evaluate the samples: If Analyst, Department CA-336
calibration All target analytes within established RT the %RPD >20% and Manager
analyzed, daily  windows. sample results are < PQL,
and after 10 narrate. If %RPD >20% and
field samples, is likely a result of matrix
and at end of interference, narrate.
sequence. Otherwise, reanalyze all
samples after last
acceptable CV.
Lachat ICAL - Minimum  0.05-2mg/L Priortosample  Linear Regression Correlation Coefficient e Investigate source of Analyst, Department CA-728
of a 6-point analysis >0.995 problem Manager
calibration curve e Recalibrate
plus a blank is
prepared.
Lachat ICV NA Once aftereach %R must within 90%-110% for all o Ifthe ICV fails high, Analyst, Department CA-728
ICAL, prior to report samples thatare ~ Manager
beginning a <PQL.
sample run. e Redigest, recalibrate
and/or reanalyze other
samples.
Lachat ccv NA One afterevery %R must within 90%-110% e [fthe CCV fails high, Analyst, Department  CA-728
10 samples report samples thatare ~ Manager
<PQL.
o Redigest, recalibrate
and/or reanalyze other
samples back to last
acceptable CCV recovery
IC ICAL-A Chloride - 01  Priorto sample  R2 must be 20.995. Correct problem and rerun  Analyst, Department  CA-742
minimumofa5- - 10mg/L analysis. calibration. Manager
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TITLE/POSITION
FOR RESPONSIBLE
CALIBRATION CALIBRATION CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) ACTION REFERENCE
point calibration  Sulfate - 0.2 -
is prepared. 20 mg/L
IC ICV NA Once aftereach  The %R must be within 90-110% of true Correct problem and verify ~ Analyst, Department  CA-742
ICAL prior to value and retention times (RTs) must be second source standard. Manager
sample within appropriate windows. Rerun second source
analysis. verification. If that fails,
correct problem and repeat
ICAL.
IC ccv NA After every 10 The %R must be within 90-110% of true Correct problem, then Analyst, Department CA-742
samplesand at  value and all project analytes must be rerun calibration Manager
the end of the within established RT windows. verification. If that fails,
sequence. then repeat ICAL.
Reanalyze all samples
since the last successful
calibration verification.
ICP/AES ICAL - 1 point NA Daily ICAL prior  If more than one calibration standard is Correct problem, then Analyst, Department  CA-608
calibration plus to sample used, 12 20.99. repeat ICAL. Manager
blank analysis.
ICP/AES ICV NA Once aftereach  All reported analytes within + 10% of true Correct problem. Rerun Analyst, Department  CA-608
ICAL, analysis of value. ICV. If that fails, repeat Manager
a second source ICAL.
standard prior
to sample
analysis.
ICP/AES ccv NA After every 10 All reported analytes within + 10% of the Recalibrate, and reanalyze  Analyst, Department CA-608
field samples, true value. all affected samples since ~ Manager
and at the end the last acceptable CCV; or
of the analysis Immediately analyze two
sequence. additional consecutive
CCVs. If both pass,
samples may be reported
without reanalysis. If either
fails, take corrective
action(s) and re-calibrate;
then reanalyze all affected
samples since the last
acceptable CCV.
ICP/MS ICAL - 1 point NA Daily ICAL prior  If more than one calibration standard is Correct problem, then Analyst, Department  CA-627

calibration plus
blank

to sample
analysis.

used, r220.99.

repeat ICAL.

Manager
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TITLE/POSITION
FOR RESPONSIBLE
CALIBRATION CALIBRATION CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) ACTION REFERENCE
ICP/MS ICV NA Once aftereach  All reported analytes, within + 10% of true Correct problem. Rerun Analyst, Department  CA-627
ICAL, analysis of value. ICV. If that fails, repeat Manager
a second source ICAL.
standard prior
to sample
analysis.
ICP/MS ccv NA After every 10 All reported analytes within + 10% of the Recalibrate, and reanalyze  Analyst, Department CA-627
field samples true value. all affected samples since ~ Manager
and at the end the last acceptable CCV; or
of the analysis Immediately analyze two
sequence. additional consecutive
CCVs. If both pass,
samples may be reported
without reanalysis. If either
fails, take corrective
action(s) and re-calibrate;
then reanalyze all affected
samples since the last
acceptable CCV.
Cold Vapor AA  ICAL - 5 points NA Daily ICAL prior 12 20.99 Correct problem, then Analyst, Department CA-615
plus a calibration to sample repeat ICAL. Manager
blank analysis.
Cold VaporAA ICV NA Once aftereach  All reported analytes within + 10% of the Correct problem. Rerun Analyst, Department CA-615
ICAL, analysis of true value. ICV. If that fails, Rerun Manager
a second source ICAL.
standard prior
to sample
analysis.
Cold VaporAA  CCV NA After every 10 All reported analytes within + 10% of the Recalibrate, and reanalyze ~ Analyst, Department CA-615
field samples true value. all affected samples since ~ Manager
and at the end the last acceptable CCV; or
of the analysis Immediately analyze two
sequence. additional consecutive
CCVs. If both pass,
samples may be reported
without reanalysis. If either
fails, take corrective
action(s) and re-calibrate;
then reanalyze all affected
samples since the last
acceptable CCV.
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TITLE/POSITION
FOR RESPONSIBLE
CALIBRATION CALIBRATION CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) ACTION REFERENCE

TOC Analyzer ICAL - Minimum  0.2-20mg/L Initially, when Correlation coefficient, r 2 0.995 Recalibrate and/or Analyst, Department CA-763
of a 5-point the daily CCV perform necessary Manager
calibration curve does not pass, equipment maintenance.
plus a blank is but, no longer Check calibration
prepared. than every 3 standards

months.

TOC Analyzer ICV NA Once aftereach  90-110%R (1) If the ICV fails high, Analyst, Department CA-763
ICAL, prior to report samples that are Manager
beginning a <PQL.
sample run. (2) Redigest, recalibrate

and/or reanalyze other
samples.

TOC Analyzer ccv NA Every 10 90-110%R If the CCV fails high, report ~ Analyst, Department CA-763
samples and at samples that are <PQL. Manager
the end of the Recalibrate and/or
run reanalyze samples back to

last acceptable CCV
recovery.

LC/MS/MS Tune Check NA Prior to ICAL Tuning standard must Retune instrument. If the Analyst, Department  WS-LC-
and after contain analytes of tuning will not meet Manager 0025
any mass interest or appropriate acceptance criteria, an
calibration or substitute. instrument mass
maintenanceis  Mass assignments of calibration must be
performed. tuning standard within performed and the tuning

0.5 amu of true value. redone.

LC/MS/MS ICAL- Minimum 0.5- 400 Initial Each calibration point Evaluate standards, Analyst, Department  WS-LC-
5-point initial ng/mL calibration prior  for each analyte must chromatography, and mass Manager 0025
calibration for to sample calculate to be within spectrometer response. If
target analytes, analysis 75-125%, except the problem found with above,

lowest
concentration
standard at or
below the
reporting limit

lowest cal point which
must calculate to within
70-130%.

correct as appropriate,
then repeat initial
calibration.
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TITLE/POSITION
FOR RESPONSIBLE
CALIBRATION CALIBRATION CORRECTIVE SOP
INSTRUMENT PROCEDURE RANGE FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) ACTION REFERENCE
LC/MS/MS ICV or Second NA Once perinitial Al reported analytes and labeled Evaluate data. If problem Analyst, Department  WS-LC-
Source calibration, compounds within +25% of true value (e.g., concentrated Manager 0025
Verification (SSV) following initial standard, plugged transfer

calibration. line) found, correct, then
repeat SSV. If it still fails,
then repeat initial

calibration or
maintenance is
performed.

CCVs, if compounds are not
identified as critical
compounds of concern

calibration.

LC/MS/MS ccv NA Before sample All reported analytes and labeled Evaluate failure and impact  Analyst, Department WS-LC-
analysis, after compounds within +25% of true value on samples. If samples Manager 0025
every 10 non-detect for analytes
samples, and at which have a high bias,
the end of the report non-detect results
sequence with case narrative
any mass comment. For closing

report results with
qualifiers. For closing
CCVs, if the compound is
identified as a critical
compound of concern, then
recalibrate, and reanalyze
all affected samples since
the last acceptable CCV; or
immediately analyze two
additional consecutive
CCVs. If both pass,
samples may be reported
without reanalysis. If either
fails, take corrective
action(s) and re-calibrate;
then reanalyze all affected
samples since the last
acceptable CCV.
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Worksheet #25: Analytical Instrument and Equipment Maintenance, Testing, and Inspection
(EPA UFP-QAPP Guidance Manual, Section 3.2.3)

This worksheet provides information on analytical instruments and equipment, maintenance, testing, and inspection. To ensure that the analytical instruments
and equipment are available and in working order when needed, all laboratory analytical equipment will undergo maintenance and testing procedure in
accordance with the laboratory SOPs (provided in Appendix C).

INSTRUMENT/ MAINTENANCE TESTING ACCEPTANCE CORRECTIVE RESPONSIBLE SoP
EQUIPMENT ACTIVITY ACTIVITY INSPECTION ACTIVITY FREQUENCY CRITERIA ACTION PERSON REFERENCE (1)
GC/MS VOCs Check pressure and gas supply daily. VOCs lon source, injector liner, Priorto ICAL  Acceptable Correct the Analyst, CA-202
Bake out trap and column, manual tune if column, column flow, and/or as calibrationor  problemand Department
BFB notin criteria, change septa as purge lines, purge flow, necessary. Cccv repeat Manager
needed, cut column as needed, change trap. calibration or
trap as needed. Other maintenance ccv
specified in lab Equipment Maintenance
SOP.
GC/FID Check pressure and gas supply daily. MEE Injector liner, septa, Priorto ICAL  Acceptable Correct the Analyst, CA-336
Change septa and/or GC injector glass column, column flow. and/oras ICAL or CCV problemand Department
liner as needed. Replace or cut GC necessary. repeat ICAL Manager
column as needed. Other maintenance orCCV.
specified in lab Equipment Maintenance
SOP.
ICP-AES Clean torch assembly and spray chamber Metals Torch, nebulizerchamber,  Priorto ICAL  Acceptable Correct the Analyst, CA-608
when discolored or when degradation in pump, pump tubing. and as calibrationor problemand Department
data quality is observed. Clean nebulizer, necessary. ccv repeat Manager
check argon, and replace peristaltic calibration or
pump tubing as needed. Other ccv

maintenance specified in lab Equipment
Maintenance SOP.

ICP-MS Clean torch assembly and spray chamber TAL Metals Torch, nebulizer, spray Priorto ICAL  Acceptable Correct the Analyst, CA-627
when discolored or when degradation in chamber, pump tubing. and as calibrationor problemand Department
data quality is observed. Clean nebulizer, necessary ccv repeat Manager
check argon, and replace peristaltic calibration or
pump tubing as needed. Other ccv

maintenance specified in lab Equipment
Maintenance SOP.
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INSTRUMENT/ MAINTENANCE TESTING ACCEPTANCE CORRECTIVE RESPONSIBLE SOP
EQUIPMENT ACTIVITY ACTIVITY INSPECTION ACTIVITY FREQUENCY CRITERIA ACTION PERSON REFERENCE (1)
Cold Vapor AA Replace peristaltic pump tubing, replace Mercury Tubing, sample probe, Priorto ICAL  Acceptable Correct the Analyst, CA-615
mercury lamp, replace drying tube, clean optical cell. and as calibrationor problemand Department
optical cell and/or clean liquid/gas necessary ccv repeat Manager
separator as needed. Other maintenance calibration or
specified in lab Equipment Maintenance CcCcv
SOP.
Lachat Change the pump tubing monthly, replace  Nitrate + Nitrite ~ Pump tubing, capillary Daily Acceptable Correct the Analyst, CA-728
capillary tubing, clean valves and flow tubing, reagent bottles, calibrationor problemand Department
cells. manifolds ccv repeat Manager
calibration or
ccv
TOC Combustion Check level of dilution water, drain vessel Total Organic Tubing, sample boat, Priorto initial Acceptable Correct the Analyst, CA-763
Analyzer water, humidifier water, auto sampler Carbon syringe, humidifier, rinse calibration calibrationor  problemand Department
rinse water and phosphoric acid vessel resenoir, phosphoricacid  and as Cccv repeat Manager
and fill as needed. Replace oxygen vessel, oxygen pressure necessary calibration or
cylinder. ccv
lon Chromatograph  Check regenerate pump tubing and Chloride, Sulfate  Tubing, column, Priorto initial Passing ICAL  Correct Analyst, CA-742
replace as needed. Clean or regenerate suppressor. calibration or CCV. problemand Department
column as needed. Replace analytical and/oras repeat Manager
column or guard column as needed. necessary. calibration or
Change suppressor as needed. CCV.
LC/MS/MS Replace columns as needed, check eluent PFAS Instrument performance Daily or as Acceptable Correct Analyst WS-LC-0025
resemvoirs and sensitivity needed ccv problem and
recalibrate
(1) Laboratory SOPs are subject to revision and updates during duration of the project, lab will use the most current revision of the SOP at the time of analysis.
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Worksheets #26 & 27: Sample Handling, Custody, and Disposal

(EPA UFP-QAPP Guidance Manual, Section 3.3)

26.1 SAMPLE NUMBERING

The sample numbering system will continue to be implemented to identify each sample collected during the LTM for each
site. This numbering system will ensure that each sample is uniquely labeled and will provide a tracking procedure to
allow retrieval of information about each sample collected. QC samples will be numbered using the same sequential
system and notes will be made in the field notebook to record which samples are QC samples; however, duplicates will
not be identified to the laboratory. The sample numbering will use the AAST##### nomenclature, where AA = Area/Site
Code, ST = Study ID, and ##### = 5-digit numerical code.

Table 26.1 - Sample Numbering Nomenclature

AA = AREA/SITE CODE ST=STUDYID ##### =5 DIGIT NUMERICAL CODE

AL = Ash Landfill LM = Long Term Monitoring 000## = Field QC items (e.g., Rinsate Blanks)

0B = 0B Grounds BW = Bio Wall Study 001## = Shipment QC samples (e.g., Trip Blanks)
25 =SEAD-25 S| = Site Investigation 1#### = Soil Samples
16 = SEAD-16 -- 2#### = Groundwater Samples
17 =SEAD -17 - 3#### = Surface Water Samples

122 = SEAD-122E - A#### = Sediment Samples
26 = SEAD-26 - -

Every sample number will be preceded by the site name designation to identify the site from which the sample was
collected. The numerical component for each sample will building upon past LTM events. For database consistency, the
next event sample sequence will begin with a sample ID that is one increment higher than the last sample from the
previous LTM event. Sample name/numbering examples are shown in Table 26.2, and the complete sample list for the
next round of sampling for each site is detailed on Worksheet #18.

Table 26.2 - Sample Name/Numbering System by Site

SITE SITE NAME DESIGNATION EXAMPLE SAMPLE ID (1)

0B Grounds 0BLM 0BLMO0071
SEAD 25 25LM 25LM20125

25SI 25S120001
Ash Landfill ALBW ALBW20375
SEAD16/17 16LM 16LM20056

17LM 17LM20040
SEAD-122E 122SI 122S120001
SEAD-26 26SI 26S120001

(1) Sample numbering will begin one increment higher than the last sample in the previous
LTM event (Worksheet #18).

26.2 SAMPLE HANDLING

To ensure sample authenticity and data defensibility, proper sample handing system procedures will be followed from the
time of sample collection to final sample disposal. The Contractor Sample Team Lead or designee is responsible for
completing the sample bottle label and chain of Custody CoC form, sample collection, sample packing, and coordination
of sample shipment. The PFAS samples will be sent for analytical testing to TestAmerica Laboratories in West
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Sacramento, California via FedEx or UPS Next Day Delivery service. All other samples will be sent to the analytical
laboratory, Katahdin in Scarborough, Maine via FedEx or UPS Next Day Delivery service.

The laboratory receiving staff and/or custodians will acknowledge the sample receipts upon arrival. The laboratory
analytical technicians will prepare and analyze the field samples in accordance with the analytical SOPs. The field
samples and all extracts will be stored at the laboratory for 30 days after a final report has been submitted to Parsons.
The laboratory hazardous waste manager will be responsible for the final sample disposal upon notice from the

Contractor Project Chemist.

Table 26.2 - Responsibilities for Sample Handling, Custody, and Disposal

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization)

Parsons Sample Team Lead or designee

Sample Packaging (Personnel/Organization)

Parsons Sample Team Lead or designee

Coordination of Shipment (Personnel/Organization)

Parsons Project Chemist

Type of Shipment/Carrier

FedEx or UPS Next Day Delivery

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization)

Sample receiving supervisor, Katahdin/TestAmerica-W.
Sacramento

Sample Custody and Storage (Personnel/Organization)

Sample receiving supervisor, Katahdin/TestAmerica- W.
Sacramento

Sample Preparation (Personnel/Organization)

Analyst, Katahdin/TestAmerica-W. Sacramento

Sample Determinative Analysis (Personnel/Organization)

Analyst, Katahdin/TestAmerica-W. Sacramento

SAMPLE ARCHIVING
Field Sample Storage (No. of days from sample collection) 60 days
Sample Extract/Digestate Storage (No. of days from 40 days

extraction/digestion)

SAMPLE DISPOSAL

Personnel/Organization

Sample receiving supervisor, Katahdin/TestAmerica-W.
Sacramento

Number of Days from Analysis

60 days, or when notified by Parsons project chemist

26.2.1Sample Labeling

Sample labels will include, at a minimum, project name, project number, sample ID, date/time collected, analysis group
or method, preservative, and sampler’s name. Labels will be taped to the jar or sample bag prior to sample collection to
ensure that they do not separate.

26.3 FIELD SAMPLE CUSTODY PROCEDURES (SAMPLE COLLECTION, PACKAGING, SHIPMENT,
AND DELIVERY TO LABORATORY)

Samples will be collected by field team members under the supervision of the Contractor Sample Team Lead. The
sampling team will document the sample collection in a field log book. Samples will be cushioned if necessary with
packaging material and placed into coolers along with the CoC. Coolers will be shipped to the laboratory via next day
delivery, with the bill number indicated on the CoC (to relinquish custody). Upon delivery, the laboratory will log in each
cooler and report the status of the samples.
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The following addresses will be used for sample shipment of PFAS:

TestAmerica West Sacramento
880 Riverside Parkway

West Sacramento, CA 95605
Tel.: (916) 373-5600

The following address will be used for all other sample shipments:

Katahdin Analytical Services
600 Technology Way
Scarborough, ME 04074
Tel.: (207) 874-2400

26.3.1LABORATORY SAMPLE CUSTODY PROCEDURES (RECEIPT OF SAMPLES, ARCHIVING,
DISPOSAL)

All laboratory sample receipt, internal custody and sample archiving, and disposal procedures shall be completed in
accordance with Katahdin SOPs: SD-902-11 and SD-903-05 and TestAmerica West Sacramento SOPs: WS-QA-0003, WS-
QA-0034, and WS-EHS-0001.

26.3.2SAMPLE IDENTIFICATION PROCEDURES

Upon opening the cooler at the analytical laboratory, the receiving clerk will sign the CoC. Then the sample containers in
the cooler will be unpacked and checked against the client’s CoC. Any discrepancies noted with the samples will be noted
on the COC upon receipt. The clerk will deliver the CoC (and any other paperwork) to the Laboratory PM for entry into the
Laboratory Information Management System (LIMS) and for client notification.

The laboratory will send sample login forms to the data validator to check sample IDs and parameters are correct. The
field logbook will identify the sample ID with the location, depth, date/time collected, and the parameters requested. The
laboratory will assign each field sample a laboratory sample ID based on information in the CoC.

26.3.3 CHAIN-OF-CUSTODY PROCEDURES

COC forms will include, at a minimum, laboratory contact information, client contact information, sample information, and
relinquished by/received by information. Sample information will include sample 1D, date/time collected, number and
type of containers, preservative information, analysis method, and comments. The CoC will also have the sampler’'s name
and signature. The CoC will link the location of the sample from the field logbook to the laboratory receipt of the sample.
The laboratory will use the sample information to populate the LIMS database for each sample.

26.3.4 NON-CONFORMANCE

The Laboratory Project Managers will contact the Contractor Project Chemist to resolve any issues encountered during
sample receipt and login. The Contractor Project Chemist will coordinate with the Contractor Sample Team Lead and
other personnel as necessary to resolve the issues.
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Worksheet #28: Analytical Quality Control and Corrective Action

(EPA UFP-QAPP Guidance Manual, Section 3.4 and Tables 4, 5, and 6)

The tables in this worksheet describe the requirements for laboratory analysis of QC samples (e.g., laboratory control samples, method blanks, matrix spikes,
etc.) for each analytical method used. The tables below detail the QC sample frequency, method/SOP QC acceptance criteria, corrective actions to be taken in
the event analyses do not meet the acceptance criteria and the person(s) responsible for implementing corrective actions, and measurement performance
criteria.

28.1 VOCS BY EPA SW-846 METHOD 8260C IN GROUNDWATER

Matrix: Groundwater
Analytical Group: VOCs
Analytical Method: EPA SW-846 Method 8260C
SOP; CA-202
Table 28.1a - Quality Control and Corrective Actions for Analysis of VOCs in Groundwater
PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT-
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FORCA SPECIFIC MPC
Method Blank  One per preparatory batch. No analytes detected > %2 LOQor>1/10 Correct problem. If required, reprepare and reanalyze MB and Analyst, Same as
the amount measured in any sample or all samples processed with the contaminated blank. Laboratory Method/SOP QC
1/10 the regulatory limit, whichever is Department Acceptance
greater. Common contaminants must not Manager, and Limits.
be detected > LOQ. Data Validator
Surrogate Four per sample: QSM Appendix C limits as listed in the Correct problem, then reprep and reanalyze all failed samples Analyst, Same as
Dibromofluoromethane table below. for all surrogates in the associated preparatory batch, if Laboratory Method/SOP QC
1,2-Dichloroethane-d4 sufficient sample material is available. If obvious Department Acceptance
Toluene-d8 chromatographic interference with surrogate is present, Manager, and Limits.
reanalysis may not be necessary. Data Validator
4-Bromofluorobenzene (BFB)
Laboratory One per preparation batch of A laboratory must use the QSM AppendixC  Correct problem, then reprep and reanalyze the LCS and all Analyst, Same as
Control twenty or fewer samples of Limits for batch control if project limits are  samples in the associated preparatory batch for failed analytes, Laboratory Method/SOP QC
Sample (LCS)  similar matrix. not specified. If the analyte(s) are not if sufficient sample material is available. Department Acceptance
listed, use in-house LCS limits if project Manager, and Limits.

limits are not specified. Data Validator
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PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT-
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FORCA SPECIFIC MPC
Matrix Spike/  As specified on the chain-of- A laboratory must use the QSM AppendixC  Examine the project- specific requirements. Contact the client ~ Analyst, Same as
Matrix Spike custody by Parsons Limits for batch control if project limits are  as to additional measures to be taken. Laboratory Method/SOP QC
Duplicate not specified. If the analyte(s) are not Department Acceptance
(MS/MSD) listed, use in-house LCS limits if project Manager, and Limits.
limits are not specified. RPD of all analytes Data Validator
<20% (between MS and MSD
Internal Four per sample: Retention time within + 10 seconds from Inspect mass spectrometer and GC for malfunctions and correct  Analyst, Same as
Standard (IS) Pentafluorobenzene retention time of the midpoint standard in ~ problem. Reanalysis of samples analyzed while system was Laboratory Method/SOP QC
Chlorobenzene-d5 the ICAL; EICP area within - 50% to +100%  malfunctioning is mandatory. Department Acceptance
1.4-dichlorobenzene-d4 of ICAL midpoint standard. Manager, and Limits.
o Data Validator
1,4-difluorobenzene
Results Not applicable (NA) Apply “)” qualifier to results between DL NA Analyst, Same as
between DL and LOQ. Laboratory Method/SOP QC
and LOQ Department Acceptance
Manager, and Limits.
Data Validator
Field duplicate 1 per 10 field samples See Worksheet #12 NA for Laboratory. Parsons Data See Worksheet
(FD) collected Parsons project chemist will discuss with field personnel if Validatoror #12
necessary (i.e. if a trend is noticed). Project Chemist
The parent sample and field duplicate sample will be qualified
as estimated and flagged “J” by the data validator when both
sample results are 2 to the LOQ.
Equipment 1 per week for SEAD 25 and See Worksheet #12 NA for laboratory Parsons Data See Worksheet
Blank (EB) Ash Landfill sites. NA for all Parsons project chemist will discuss with field personnel orthe ~ Validatoror #12
other sites laboratory if necessary (i.e. if a trend is noticed). Project Chemist
The associated field sample results will be qualified/flagged
“B” if the result is <5x lab non-common contaminant or <10x
lab common contaminant.
Trip Blank (TB) 1 percooler See Worksheet #12 NA for laboratory Parsons Data See Worksheet
Validator or #12.

Parsons project chemist will discuss with field personnel or the
laboratory if necessary (i.e. if a trend is noticed).

The associated field sample results will be qualified/flagged
“B” if the result is <5x lab non-common contaminant or <10x
lab common contaminant.

Project Chemist
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Table 28.1b - LCS/MS/MSD Control Limits for VOCs in Groundwater
LCS/MS/MSD CONTROL

COMPOUNDS LIMITS (%R)
1,1,1-Trichloroethane 74-131
1,1,2,2-Tetrachloroethane 71-121
1,1,2-Trichloro-1,2,2-Trifluoroethane 70-136
1,1,2-Trichloroethane 80-119
1,1-Dichloroethane 77-125
1,1-Dichloroethene 71-131
1,2,4-Trichlorobenzene 69-130
1,2-Dibromo-3-chloropropane 62-128
1,2-Dibromoethane 77-121
1,2-Dichlorobenzene 80-119
1,2-Dichloroethane 73-128
1,2-Dichloropropane 78-122
1,3-Dichlorobenzene 80-119
1,4-Dichlorobenzene 79-118
Acetone 39-160
Benzene 79-120
Bromodichloromethane 79-125
Bromoform 66-130
Carbon disulfide 64-133
Carbon tetrachloride 72-136
Chlorobenzene 82-118
Chlorodibromomethane 74-126
Chloroethane 60-138
Chloroform 79-124
Cis-1,2-Dichloroethene 78-123
Cis-1,3-Dichloropropene 75-124
Cyclohexane 71-130
Dichlorodifluoromethane 32-152
Ethyl benzene 79-121
Isopropylbenzene 72-131
Methyl Acetate 56-136
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LCS/MS/MSD CONTROL
COMPOUNDS LIMITS (%R)
Methyl bromide 53-141
Methyl butyl ketone (2-Hexanone) 57-139
Methyl chloride 50-139
Methyl cyclohexane 72-132
Methyl ethyl ketone (2-Butanone) 56-143
Methyl isobutyl ketone (4-Methyl-2-pentanone) 67-130
Methyl Tert-butyl Ether 71-124
Methylene chloride 74-124
Styrene 78-123
Tetrachloroethene 74-129
Toluene 80-121
Total Xylenes 79-121
Trans-1,2-Dichloroethene 75-124
Trans-1,3-Dichloropropene 73-127
Trichloroethene 79-123
Trichlorofluoromethane 65-141
Vinyl chloride 58-137
1,2-Dichloroethane-d4 (Surrogate) 81-118
4-Bromofluorobenzene (Surrogate) 85-114
Dibromofluoromethane (Surrogate) 80-119
Toluene-d8 (Surrogate) 89-112
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Matrix: Groundwater
Analytical Group: MEE
Analytical Method: RSK-175
SOP: CA-336
Table 28.2 - Quality Control and Corrective Actions for Analysis of MEE in Groundwater
PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FOR CA MPC
Method Blank One per preparation batch of 20 or No analytes detected >% LOQor>1/10  Correct problem. If required, reprep and Analyst, Same as Method/SOP
fewer samples. the amount measured in any sample or reanalyze MB and all samples processed Department QC Acceptance Limits.
1/10 the regulatory limit, whichever is with the contaminated blank. Manager
greater. Common contaminants must not
be detected > LOQ.
LCS One per batch of up to 20 samples. The laboratory must use the QSM Appendix  Correct problem, then reprep and reanalyze Analyst, Same as Method/SOP
C Limits for batch control. the LCS and all samples in the associated Department QC Acceptance Limits.
preparatory batch for failed analytes, if Manager
sufficient sample material is available.
MS/MSD One MS per 10 field samples A laboratory must use the QSM AppendixC  Examine the project- specific requirements. Analyst, Same as Method/SOP
Limits for batch control. RPD of all analytes Contact the client as to additional Department QC Acceptance Limits.
=20% (between MS and MSD measures to be taken. Manager
Field duplicate 1 per 10 field samples collected See Worksheet #12 NA for Laboratory. Parsons Data See Worksheet #12
(FD) Parsons project chemist will discusswith ~ Validator or Project
field personnel if necessary (i.e. if a trend is Chemist
noticed).
The parent sample and field duplicate
sample will be qualified as estimated and
flagged “)” by the data validator when both
sample results are 2 to the LOQ.
Equipment 1 perweek for SEAD 25 and Ash See Worksheet #12 NA for laboratory Parsons Data See Worksheet #12
Blank (EB) Landfill sites. NA for all other sites Parsons project chemist will discuss with Validator or Project
Chemist

field personnel or the laboratory if
necessary (i.e. if a trend is noticed).

The associated field sample results will be
qualified/flagged “B” if the result is <5x lab
non-common contaminant or <10x lab
common contaminant.
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Matrix:
Analytical Group:
Analytical Method:

Groundwater
Nitrate and Nitrite
EPA Method 353.2
SOP: CA-728

Table 28.3 - Quality Control and Corrective Actions for Analysis of Nitrate and Nitrite in Groundwater

PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FORCA MPC
Method Blank  One per analytical batch of 20 or fewer ~ No target analytes > %2 LOQ and > 1/10the Correct the problem. Report sample results Analyst, Laboratory ~ Same as Method/SOP
samples. amount measured in any sampleor1/10  that are <LOD or >10x the blank Department QC Acceptance Limits.
the regulatory limit, whichever is greater.  concentration. Re-prepare and reanalyze Manager and Data
the method blank and all associated Validator
samples with results > LOD and < 10x the
contaminated blank result.
LCS One per analytical batch of 20 orfewer %R must be within 90-110 Correct problem, then reprep and reanalyze  Analyst, Laboratory  Same as Method/SOP
samples. the LCS and all samples in the associated Department QC Acceptance Limits.
preparatory batch for failed analytes, if Manager, and Data
sufficient sample material is available (see Validator
full explanation in Appendix G).

MS One set for every set 20 samples %R must be within: 90-110 Examine the project-specific DQOs. Contact Analyst, Laboratory  Same as Method/SOP
the client as to additional measures to be Department QC Acceptance Limits.
taken. Manager, and Data

Validator

Laboratory One sample duplicate per 20 RPD <20 for samples >3X the LOQ, Correct problem and reanalyze sample and  Analyst, Laboratory  Same as Method/SOP

Duplicate samples. <100% RPD for samples <3X the duplicate. Department QC Acceptance Limits.

LOQ. Manager, and Data
Validator
Apply J-flag if sample cannot be rerun or
reanalysis does not correct problem.
Field duplicate 1 per 10 field samples collected See Worksheet #12 NA for Laboratory. Parsons Data See Worksheet #12
(FD) Parsons project chemist will discusswith ~ Validator or Project
Chemist

field personnel if necessary (i.e. if a trend is
noticed).

The parent sample and field duplicate
sample will be qualified as estimated and
flagged “J” by the data validator when both
sample results are 2 to the LOQ.
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Equipment 1 per week for SEAD 25 and Ash See Worksheet #12 NA for laboratory Parsons Data See Worksheet #12
Blank (EB) Landfill sites. NA for all other sites Parsons project chemist will discuss with Validator or Project
field personnel or the laboratory if Chemist

necessary (i.e. if a trend is noticed).

The associated field sample results will be
qualified/flagged “B” if the result is <5x lab
non-common contaminant or <10x lab
common contaminant.
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28.4 SULFATE AND CHLORIDE IN GROUNDWATER BY EPA METHOD 300.0
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Matrix: Groundwater
Analytical Group:

Analytical Method:

Chloride and Sulfate
EPA Method 300.0

SOP: CA-742
Table 28.4 - Quality Control and Corrective Actions for Analysis of Chloride and Sulfate in Groundwater
PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FORCA MPC
Method Blank  One per analytical batch of 20 or fewer No target analytes > %2 LOQ and > 1/10the Correct the problem. Report sample results  Analyst, Laboratory  Same as Method/SOP
samples. amount measured in any sampleor1/10  that are <LOD or >10x the blank Department QC Acceptance Limits.
the regulatory limit, whichever is greater. ~ concentration. Re-prepare and reanalyze Manager and Data
the method blank and all associated Validator
samples with results > LOD and < 10x the
contaminated blank result.
LCS One per analytical batch of 20 or fewer %R must be within 90-110 Correct problem, then reprep and Analyst, Laboratory Same as Method/SOP
samples. reanalyze the LCS and all samples in the Department QC Acceptance Limits.
associated preparatory batch for failed Manager, and Data
analytes, if sufficient sample material is Validator
available (see full explanation in Appendix
G).

MS One set for every set 20 samples %R must be within: 90-110 Examine the project-specific DQOs. Analyst, Laboratory Same as Method/SOP
Contact the client as to additional Department QC Acceptance Limits.
measures to be taken. Manager, and Data

Validator
Laboratory One sample duplicate per 20 samples. RPD <20 for samples >3X the LOQ, <100%  Correct problem and reanalyze sample and  Analyst, Laboratory Same as Method/SOP
Duplicate RPD for samples <3X the LOQ. duplicate. Department QC Acceptance Limits.
Apply J-flag if sample cannot be rerun or Manager, and Data
reanalysis does not correct problem. Validator
Field duplicate 1 per 10 field samples collected See Worksheet #12 NA for Laboratory. Parsons Data See Worksheet #12

(FD)

Parsons project chemist will discuss with
field personnel if necessary (i.e. if a trend is
noticed).

The parent sample and field duplicate
sample will be qualified as estimated and
flagged “J” by the data validator when both
sample results are 2 to the LOQ.

Validator or Project
Chemist
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PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FORCA MPC
Equipment 1 per week for SEAD 25 and Ash See Worksheet #12 NA for laboratory Parsons Data See Worksheet #12
Blank (EB) Landfill sites. NA for all other sites Parsons project chemist will discuss with Validator or Project
Chemist

field personnel or the laboratory if
necessary (i.e. if a trend is noticed).

The associated field sample results will be
qualified/flagged “B” if the result is <5x
lab non-common contaminant or <10x lab
common contaminant.
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28.5 COPPER, LEAD, IRON, AND SODIUM IN GROUNDWATER BY EPA SW-846 METHOD 6010C

envision more I M

Matrix:
Analytical Group:

Analytical Method:

Groundwater
Metals

EPA SW-846 Method 6010C

SOP: CA-608
Table 28.5a - Quality Control and Corrective Actions for Analysis of Copper, Lead, Iron, and Sodium in Groundwater
PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FORCA MPC
Method Blank One per preparatory batch. No analytes detected >1/2L0Qor>1/10 Correct problem. If required, reprep and Analyst, Laboratory  Same as Method/SOP
the amount measured in any sample or reanalyze method blank and all samples Department QC Acceptance Limits.
1/10 the regulatory limit, whichever is processed with the contaminated blank. Manager and Data
greater. Validator
Laboratory One per preparatory batch. A laboratory must use the QSM AppendixC  Correct problem, then reprep and reanalyze Analyst, Laboratory  Same as Method/SOP
Control Sample Limits for batch control. the LCS and all samples in the associated Department QC Acceptance Limits.
(LCS) preparatory batch for failed analytes, if Manager, and Data
sufficient sample material is available. Validator
Matrix Spike One per preparatory batch. A laboratory must use the QSM AppendixC  Perform PDS and SD. Only qualify the Analyst, Laboratory = Same as Method/SOP
(MS) Limits for batch control. parent sample of the MS/MSD if the PDS or Department QC Acceptance Limits.
SD (whichever is applicable) fail criteria. Manager, and Data
Discuss failures in the case narrative. Validator
Matrix Spike One per preparatory batch. A laboratory must use the QSM AppendixC  Perform PDS and SD. Only qualify the Analyst, Laboratory = Same as Method/SOP
Duplicate (MSD) Limits for batch control. MSD or MD: RPD of parent sample of the MS/MSD if the PDS or Department QC Acceptance Limits.
or Matrix all analytes = 20% (between MS and MSD  SD (whichever is applicable) fail criteria. Manager, and Data
Duplicate (MD) orsample and MD) Discuss failures in the case narrative. Validator
Post-digestion Perform if MS/MSD fails. One per Recovery within 80-120% Criteria apply for samples with Analyst, Laboratory Same as Method/SOP
Spike preparatory batch (using the same concentrations < 50 X LOQ prior to dilution. Department QC Acceptance Limits.
sample as used for the MS/MSD if Qualify the parent sample and discuss in Manager, and Data
possible) the case narrative. Validator
ICP Serial One per preparatory batch if MS or Five-fold dilution must agree within+ 10% Only applicable for samples with Analyst, Laboratory = Same as Method/SOP
Dilution MSD fails of the original measurement. concentrations >50XLOQ (prior to dilution. Department QC Acceptance Limits.
Qualify the parent sample and discuss in Manager, and Data
the case narrative. Validator
Results between NA Apply “)” qualifier to results between DL NA Analyst, Laboratory ~ Same as Method/SOP
DL and LOQ and LOQ. Department QC Acceptance Limits.
Manager, and Data
Validator
Field duplicate 1 per 10 field samples collected See Worksheet #12 NA for Laboratory. Parsons Data See Worksheet #12
(FD) Parsons project chemist will discusswith ~ Validator or Project
Chemist

field personnel if necessary (i.e. if a trend is
noticed).
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PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC

QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FORCA MPC

The parent sample and field duplicate

sample will be qualified as estimated and

flagged “)” by the data validator when both

sample results are 2 to the LOQ.
Equipment 1 per week for SEAD 25 site. NA for all See Worksheet #12 NA for laboratory Parsons Data See Worksheet #12
Blank (EB) other sites Parsons project chemist will discuss with ~ Validator or Project

field personnel or the laboratory if Chemist

necessary (i.e. if a trend is noticed).

The associated field sample results will be
qualified/flagged “B” if the result is <5x lab
non-common contaminant or <10x lab
common contaminant.

Notes: Method of standard addition is not required in this project.

Table 28.5b - LCS/MS/MSD Control Limits for Analysis of Copper, Lead, Iron, and Sodium in Groundwater

METALS LCS/MS/MSD CONTROL LIMITS (%R)
Copper 86-114

Iron 87-115

Lead 86-113
Sodium 87-115
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28.6 TAL METALS, EXCEPT MERCURY, BY EPA SW-846 METHOD 6020A

envision more I M

Matrix:

Analytical Group:
Analytical Method:

Groundwater
Metals

EPA SW-846 Method 6020A

SOP: CA-627
Table 28.6a - Quality Control and Corrective Actions for Analysis of TAL Metals (Except Mercury) in Groundwater
PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FOR CA MPC
Method Blank One per preparatory batch. No analytes detected >1/2L0Qor>1/10 Correct problem. If required, reprep and Analyst, Laboratory  Same as Method/SOP
the amount measured in any sample or reanalyze method blank and all samples Department QC Acceptance Limits.
1/10 the regulatory limit, whichever is processed with the contaminated blank. Manager and Data
greater. Validator
LCS One per preparatory batch. A laboratory must use the QSM AppendixC  Correct problem, then re-prep and Analyst, Laboratory  Same as Method/SOP
Limits for batch control. reanalyze the LCS and all samples in the Department QC Acceptance Limits.
associated preparatory batch for failed Manager, and Data
analytes, if sufficient sample material is Validator
available.
Internal Every field sample, standard and QC IS intensity in the samples within 30-120%  If recoveries are acceptable for QC samples, Analyst, Laboratory  Same as Method/SOP
Standard (IS) sample of intensity of the IS in the ICAL blank. but not field samples, the field samples may Department QC Acceptance Limits
be considered to suffer from a matrix effect. Manager, and Data
Reanalyze sample at 5- fold dilutions until Validator
criteria is met. For failed QC samples,
correct problem, and rerun all associated
failed field sample
MS One per preparatory batch. A laboratory must use the QSM AppendixC  Perform PDS and SD. Only qualify the Analyst, Laboratory = Same as Method/SOP
Limits for batch control. parent sample of the MS/MSD ifthe PDS or Department QC Acceptance Limits.
SD (whichever is applicable) fail criteria. Manager, and Data
Discuss failures in the case narrative Validator
MSD One per preparatory batch. A laboratory must use the QSM AppendixC  Perform PDS and SD. Only qualify the Analyst, Laboratory = Same as Method/SOP
Limits for batch control. MSD or MD: RPD of parent sample of the MS/MSD if the PDS or Department QC Acceptance Limits.
all analytes = 20% (between MS and MSD).  SD (whichever is applicable) fail criteria. Manager, and Data
Discuss failures in the case narrative. Validator
Post-digestion One per preparatory batch if MS or Recovery within 80-120% Criteria apply for samples with Analyst, Laboratory  Same as Method/SOP
Spike MSD fails (using the same sample as concentrations < 50 X LOQ prior to dilution. Department QC Acceptance Limits.
used for the MS/MSD if possible). Qualify the parent sample and discuss in Manager, and Data
the case narrative. Validator
ICP Serial One per preparatory batch if MS or Five-fold dilution must agree within+10%  Only applicable for samples with Same as Method/SOP
Dilution (not MSD fails. of the original measurement. concentrations >50XLOQ (prior to dilution. QC Acceptance Limits.

applicable for
rinsate blanks)

Qualify the parent sample and discuss in
the case narrative.

Analyst, Laboratory
Department
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PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FOR CA MPC
Manager, and Data
Validator
Field duplicate 1 per 10 field samples collected See Worksheet #12 NA for Laboratory. Parsons Data See Worksheet #12
(FD) Parsons project chemist will discuss with ~ Validator or Project
field personnel if necessary (i.e. ifa trend is  Chemist
noticed).
The parent sample and field duplicate
sample will be qualified as estimated and
flagged “)” by the data validator when both
sample results are 2 to the LOQ.
Equipment NA See Worksheet #12 NA for laboratory Parsons Data See Worksheet #12
Blank (EB) Parsons project chemist will discuss with ~ Validator or Project

field personnel or the laboratory if
necessary (i.e. if a trend is noticed).

The associated field sample results will be
qualified/flagged “B” if the resultis <5x lab
non-common contaminant or <10x lab
common contaminant.

Chemist

Notes: Method of standard addition is not required in this project.
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Table 28.6b - LCS/MS/MSD Control Limits for Analysis of TAL Metals (Except Mercury) in Groundwater

METALS LCS/MS/MSD CONTROL LIMITS (%R)
Aluminum 84-117
Antimony 85-117

Arsenic 84-116

Barium 86-114
Beryllium 83-121
Cadmium 87-115

Calcium 87-118
Chromium 85-116

Cobalt 86-115
Copper 85-118
Iron 87-118
Potassium 87-115
Magnesium 83-118
Manganese 87-115
Nickel 85-117
Lead 88-115
Selenium 80-120
Silver 85-116

Sodium 85-117
Thallium 82-116
Vanadium 86-115

Zinc 83-119
UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL Worksheet #98 - 14
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28.7 TOC IN GROUNDWATER BY EPA SW-846 METHOD 9060A
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Matrix:

Analytical Group:
Analytical Method:

Groundwater
TOC

EPA SW-846 Method 9060A

SOP: CA-763
Table 28.7 - Quality Control and Corrective Actions for Analysis of TOC in Groundwater
PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FOR CA MPC
Method Blank  One per analytical batch of 20 or fewer No target analytes > %2 LOQ and > 1/10the Correct the problem. Report sample results  Analyst, Laboratory  Same as Method/SOP
samples. amount measured in any sampleor1/10  that are <LOD or >10x the blank Department QC Acceptance Limits.
the regulatory limit, whichever is greater.  concentration. Re-prepare and reanalyze Manager and Data
the method blank and all associated Validator
samples with results > LOD and < 10x the
contaminated blank result.
LCS One per analytical batch of 20 or fewer %R must be within 80-120 (1) Investigate source of problem. Analyst, Laboratory Same as Method/SOP
samples. (2) If the LCS recovery is high but the Department QC Acceptance Limits.
sample results are <LOQ, narrate. Manager, and Data
Otherwise, reprep a blank and the Validator
remaining samples.

MS One for every set 10 samples %R must be within: 75-125 (1) Evaluate the samples and associated Analyst, Laboratory Same as Method/SOP
QC: i.e. If the LCS results are acceptable, Department QC Acceptance Limits.
narrate. Manager, and Data
(2) If both the LCS and MS are Validator
unacceptable reprep and reanalyze the
samples and QC.

(3) Notate sample result in raw data if
matrix interference suspected.

Laboratory One sample duplicate per 20 samples. RPD <20 for samples >3X the LOQ, <100% (1) Investigate problem and reanalyze Analyst, Laboratory Same as Method/SOP

Duplicate RPD for samples <3X the LOQ. sample in duplicate Department QC Acceptance Limits.
(2) If RPD still >20, report original result ~ Manager, and Data
with notation or narration. Validator

Field duplicate 1 per 10 field samples collected See Worksheet #12 NA for Laboratory. Parsons Data See Worksheet #12

(FD)

Parsons project chemist will discuss with
field personnel if necessary (i.e. if a trend is
noticed).

The parent sample and field duplicate
sample will be qualified as estimated and
flagged “J” by the data validator when both
sample results are 2 to the LOQ.

Validator or Project
Chemist
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PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FORCA MPC
Equipment 1 per week Ash Landfill site. See Worksheet #12 NA for laboratory Parsons Data See Worksheet #12
Blank (EB) NA for all other sites Parsons project chemist will discuss with \(l:z:llidatororProject
emist

field personnel or the laboratory if
necessary (i.e. if a trend is noticed).

The associated field sample results will be
qualified/flagged “B” if the result is <5x
lab non-common contaminant or <10x lab
common contaminant.
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28.8 MERCURY IN GROUNDWATER BY EPA SW-846 METHOD 7470A
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Matrix:
Analytical Group:
Analytical Method:

Mercury

Groundwater

EPA SW-846 Method 7470A

SOP: CA-615
Table 28.8 - Quality Control and Corrective Actions for Analysis of Mercury in Groundwater
PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FOR CA MPC

Method Blank One per preparatory batch. No analytes detected > 1/2L0Qor>1/10  Correct problem. If required, reprep and Analyst, Laboratory Same as Method/SOP

the amount measured in any sample or reanalyze MB and all samples processed Department QC Acceptance Limits.

1/10 the regulatory limit, whichever is with the contaminated blank. Manager, and Data

greater. Validator

LCS One per preparatory batch. 82-119%R per the DoD QSM. (1) Investigate source of problem. Analyst, Laboratory Same as Method/SOP
(2) If the LCS recovery is high but the Department QC Acceptance Limits.
sample results are <LOQ, narrate. Manager, and Data
Otherwise, reprep a blank and the Validator
remaining samples.

MS One per preparatory batch. 82-119%R per the DoD QSM. Examine the project-specific requirements. ~ Analyst, Laboratory Same as Method/SOP
Contact the client as to additional Department QC Acceptance Limits.
measures to be taken. Manager, and Data

Validator
MSD One per preparatory batch. 82-119%R per the DoD QSM. MSD or MD: Examine the project-specific requirements. ~ Analyst, Laboratory Same as Method/SOP
RPD of all analytes = 20% (between MS Contact the client as to additional Department QC Acceptance Limits.
and MSD). measures to be taken. Manager, and Data
Validator

Field duplicate 1 per 10 field samples collected See Worksheet #12 NA for Laboratory. Parsons Data See Worksheet #12

(FD) Parsons project chemist will discuss with ~ Validator or Project
field personnel if necessary (i.e. ifatrend is  Chemist
noticed).

The parent sample and field duplicate

sample will be qualified as estimated and

flagged “J” by the data validator when both

sample results are 2 to the LOQ.
Equipment NA See Worksheet #12 NA for laboratory Parsons Data See Worksheet #12
Blank (EB) Validator or Project

Chemist
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METHOD/SOP
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA

PERSON(S)
RESPONSIBLE
CORRECTIVE ACTION (CA) FOR CA

envision more I M

PROJECT SPECIFIC
MPC

Parsons project chemist will discuss with
field personnel or the laboratory if
necessary (i.e. if a trend is noticed).

The associated field sample results will be
qualified/flagged “B” if the result is <5x
lab non-common contaminant or <10x lab
common contaminant.
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28.9 PFAS IN GROUNDWATER BY EPA METHOD 537 MODIFIED
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Matrix:

Analytical Group:
Analytical Method:

Groundwater

PFAS

EPA Method 537 Modified

SOP: WS-LC-0025
Table 28.9 - Quality Control and Corrective Actions for Analysis of PFAS in Groundwater
PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FOR CA MPC

Method Blank One per preparatory batch. No analytes detected >1/2 LOQor>1/10  Verify instrument clean (evaluate Analyst, Laboratory Same as Method/SOP
the amount measured in any sample or calibration blank & samples prior to Department QC Acceptance Limits.
1/10 the regulatory limit, whichever is method blank), then reanalyze. Evaluateto  Manager
greater. determine if systematic issue within

laboratory, correct, then re-prepare and
reanalyze the method blank and all
samples processed with the contaminated
blank in accordance with DoD QSM
requirements.

Internal Every sample, spiked sample, % recovery for each IS in the original Reanalyze once. Assess matrix, dilute Analyst, Laboratory Same as Method/SOP

Standards standard, and method blank sample (prior to dilutions) must be within and/or re-extract as needed. Evaluate Department QC Acceptance Limits.

(Isotope 25-150% impacton data. Manager

Dilution

Analytes, spiked

priorto

extraction)

LCS One per preparatory batch. QSM or laboratory statistically derived Reanalyze LCS once. If acceptable, report.  Analyst, Laboratory Same as Method/SOP
control limits (70-130 until limits are Evaluate samples for detections, and LCS Department QC Acceptance Limits.
established). for high bias. If LCS has high bias, and Manager

samples non-detect, report with case
narrative comment. If LCS has low bias, or
if there are detections for critical chemicals
of concern, evaluate and reprep and
reanalyze the LCS and all samples in the
associated prep batch for failed analytes, if
sufficient sample material is available.
MS One per preparatory batch. QSM or laboratory statistically derived Evaluate the data, and re- Analyst, Laboratory Same as Method/SOP

control limits (70-130 until limits are
established)

prepare/reanalyze the native sample and
MS/MSD pair if laboratory error is
indicated.

Department
Manager

QC Acceptance Limits.
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PERSON(S)
METHOD/SOP RESPONSIBLE PROJECT SPECIFIC
QC SAMPLE NUMBER/ FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION (CA) FOR CA MPC
MSD One per preparatory batch. QSM or laboratory statistically derived Evaluate the data, and re- Analyst, Laboratory Same as Method/SOP
control limits (70-130 until limits are prepare/reanalyze the native sample and Department QC Acceptance Limits.
established), RPD < 30%. MS/MSD pair if laboratory error is Manager
indicated.
Field duplicate 1 per 10 field samples collected See Worksheet #12 NA for Laboratory. Parsons Data See Worksheet #12
(FD) Parsons project chemist will discuss with ~ Validator or Project
field personnel if necessary (i.e. ifatrendis Chemist
noticed).
The parent sample and field duplicate
sample will be qualified as estimated and
flagged “J” by the data validator when both
sample results are 2 to the LOQ.
Equipment 1 per day from groundwater sampling ~ See Worksheet #12 NA for laboratory Parsons Data See Worksheet #12
Blank (EB) equipment Parsons project chemist will discuss with ~ Validator or Project
1 per day from drilling equipment field personnel or the laboratory if Chemist
necessary (i.e. if a trend is noticed).
The associated field sample results will be
qualified/flagged “B” if the result is <5x
lab non-common contaminant or <10x lab
common contaminant.
Field Blank (FB) 1 per day See Worksheet #12 NA for laboratory Parsons Data See Worksheet #12
Parsons project chemist will discuss with ~ Validator or Project
field personnel or the laboratory if Chemist
necessary (i.e. if a trend is noticed).
The associated field sample results will be
qualified/flagged “B” if the result is <5x
lab non-common contaminant or <10x lab
common contaminant.
Trip Blank (TB) 1 per cooler that includes PFAS See Worksheet #12 NA for laboratory Parsons Data See Worksheet #12.

samples

Parsons project chemist will discuss with
field personnel or the laboratory if
necessary (i.e. if a trend is noticed).

The associated field sample results will be
qualified/flagged “B” if the result is <5x
lab non-common contaminant or <10x lab
common contaminant.

Validator or Project
Chemist
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Worksheet #29: Project Documents and Records
(EPA UFP-QAPP Guidance Manual, Section 3.5.1)

29.1 PROJECT DOCUMENT AND RECORDS

All final document files, including reports, figures, and tables will be submitted in electronic format (both Microsoft Office 2007 or later and portable document
format (.pdf)) on compact disk (CD)-read-only format (ROM). The tables below list the project documents and records associated with the groundwater
sampling to support the LTM.

Table 29.1 - Sample Collection and Field Records(V)

DOCUMENT/RECORD GENERATION VERIFICATION STORAGE LOCATION/ARCHIVAL

Field logbook or data collection Field Engineer, Parsons Field Team Member, Parsons Project File/Parsons-Boston Office

sheets

Chain-of-Custody Forms

Sampler, Parsons

Field Team Lead, Parsons

Project File/Parsons-Boston Office

Bills

Sampler, Parsons

Field Team Lead, Parsons

Project File/Parsons-Boston Office

Contractor Daily QC Reports

Field Engineer, Parsons

Field Team Member, Parsons

Project File/Parsons-Boston Office

Deviations

Field Engineer, Parsons

Field Team Member, Parsons

Project File/Parsons-Boston Office

Corrective Action Reports

Field Engineer, Parsons

Field Team Member, Parsons

Project File/Parsons-Boston Office

Correspondence

Various Project Team Members

Various Project Team Members

Project File/Parsons-Boston Office

DOCUMENT/RECORD

GENERATION

Table 29.2 - Project Assessments()
VERIFICATION

STORAGE LOCATION/ARCHIVAL

Data Validation Report

Data Validator, Parsons

Project Chemist, Parsons

Project File/Parsons-Austin Office

Data Usability Assessment Report

Data Validator, Parsons

Project Chemist, Parsons

Project File/Parsons-Austin Office
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Table 29.3 - Laboratory Records (Katahdin)@

DOCUMENT/RECORD GENERATION VERIFICATION STORAGE LOCATION/ARCHIVAL
Sample Log-in Sample Management Technician Log-In Technician Digitized image, stored on local area network
Instrument Print-Out and Raw Data Bench Analyst Section Supervisor Digitized image, stored on local area network
Review Checklists (Analyst) Bench Analyst Section Supervisor Digitized image, stored on local area network
Review Checklists (Section Supervisor)  Section Supervisor 10-15% of data by QA staff Digitized image, stored on local area network
PM Review Checklists Log-in supervisor Project Manager Archived with project/ sampling event folder
Sample Log-in Sample Management Technician Log-In Technician Digitized image, stored on local area network
Correspondence Various Project Team Members Various Project Team Members Project File/Parsons-Boston Office

Table 29.4 - Laboratory Records (TestAmerica- W. Sacramento)@)

DOCUMENT/RECORD GENERATION VERIFICATION STORAGE LOCATION/ARCHIVAL
Sample Log-in Sample Management Technician Log-In Technician Digitized image, stored in LIMS
Instrument Print-Out and Raw Data Bench Analyst Section Supervisor or designee Digitized image, stored in LIMS
Review Checklists (Analyst) Bench Analyst Section Supervisor or designee Digitized image, stored in LIMS
Review Checklists (Section Supervisor)  Section Supervisor or designee At least 10% of data by QA staff or Digitized image, stored on centralized servers
designee
Correspondence Various Project Team Members Various Project Team Members Project File/Parsons-Boston Office

@ All project documents will be retained for 7 years. Project documents will either be stored on site at the Boston or Austin office or on the secure server until project closeout and then the documents
will be moved to an off-site storage location.

@ All project documents will be retained and archived by the laboratories for a minimum of 7 years before disposal
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Worksheets #31, 32, & 33: Assessments and Corrective Action

(EPA UFP-QAPP Guidance Manual, Section 4.1.1)

These tables provide information on the required periodic assessments that will be performed during the course of the project to ensure the planned project
activities are implemented in accordance with this UFP-QAPP. The type, frequency, and responsible parties of planned assessment activities to be performed
for the project are summarized in the table below.

RESPONSIBLE PARTY & ASSESSMENT DELIVERABLE DUE
ASSESSMENT TYPE ORGANIZATION NUMBER/FREQUENCY ESTIMATED DATES DELIVERABLE DATE
Non-Conformance Report from Parsons When thereis anissue  Within 24 hours from the occurrence Non-Conformance Will submit to USACE
the field! Report within 30 days from the
occurrence
Field Record Verification Parsons At the end of each Each sampling day At the end of each Field Record
sampling day sampling event Verification
Corrective Action Report (CAR) Field Related: Parsons PM When occur Within 48 hours from the occurrence CAR Will submit to USACE
Lab Related: Lab’s QA Manager within 30 days from the
occurrence
Approval of the Proposed Field Related: Parsons PM When occur Within 48 hours from the completion ofthe ~ CAR with approver's Will submit to USACE
Corrective Action Lab Related: Lab Director issuing of the CAR signature within 30 days from the
occurrence
Implementation of Corrective Field Related: Parsons PM When occur Immediately after the approval of the CAR Same as above Will submit to USACE
Action Lab Related: Lab Director within 30 dayS from the
occurrence
Verification of the Corrective Field Related: Parsons Project QC When occur 30 days from the approval of the CAR Completed CAR Will submit to USACE
Action Manager within 30 days from the
Lab Related: Lab’s QA Manager occurrence
Laboratory Analysis Data Parsons data validator Each data package Labs will submit data package on before 21  Data validation report Will submit to USACE.
Validation calendar days from sample receiving day.

Parsons will complete data validation 14
calendar days from data package receiving
date.

(1) The field program has been operating for many years using the same field procedures as outlined in the QAPP. Field events are short in duration. No field audits are proposed.
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RESPONSIBLE FOR

ASSESSMENT RESPONSIBILITY FOR MONITORING
RESPONSIBILITY FOR RESPONDING RESPONSE IMPLEMENTING CORRECTIVE ACTION
ASSESSMENT TYPE TO ASSESSMENT FINDINGS DOCUMENTATION TIMEFRAME FOR RESPONSE CORRECTIVE ACTION IMPLEMENTATION
Non-Conformance Report from Parsons PM Internal Memo Within 24 hours from the occurrence As directed by PM Parsons PM and Field
the field? Engineer
Field Record Verification Parsons Field Engineer Internal Memo Each sampling day As directed by PM Parsons PM and Field
Parsons PM Engineer
Corrective Action Report (CAR) Field Related: Parsons PM Corrective action Within 48 hours from the occurrence Field Related: As Parsons PM and Lab
Lab Related: Lab’s QA Manager reports (if the error directed by PM Director
is severe), updated Lab Related: As
case narratives, and directed by Lab Director
corrected data
submissions
Approval of the Proposed Field Related: Parsons PM Internal Memo Within 48 hours from the completion ofthe  Field Related: Parsons ~ Parsons PM and Lab
Corrective Action Lab Related: Lab Director issuing of the CAR PM Director

Lab Related: Lab
Director

Implementation of Corrective
Action

Field Related: Parsons PM
Lab Related: Lab Director

Responses to
comments and report

Immediately after the approval of the CAR

Field Related: Parsons
Field Engineer

Parsons Field Engineer
and Lab Technical

revisions Lab Related: Lab Director
Technical Director
Verification of the Corrective Field Related: Parsons Project QC Internal Memo 30 days from the approval of the CAR Field Related: Parsons ~ Parsons PM and Lab
Action Manager PM Director

Lab Related: Lab’s QA Manager

Lab Related: Lab
Director and Lab’s QA
Manager

Laboratory Analysis Data
Validation

Parsons data validator

Internal Memo

Labs will submit data package on before 21
calendar days from sample receiving day.
Parsons will complete data validation 14

calendar days from data package receiving
date.

Parsons Data Validator

Parsons Data Validator
and Parsons PM
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Worksheet #34: Data Verification & Validation Inputs

(EPA UFP-QAPP Guidance Manual, Section 5.2.1)

This worksheet lists the inputs that will be used during data verification and validation. Inputs include planning
documents, field records, and laboratory records. Data verification is a check that all specified activities involved in
collecting and analyzing samples have been completed and documented and that the necessary records (objective
evidence) are available to proceed to data validation. Data validation is the evaluation of conformance to stated
requirements, including those in the contract, methods, SOPs and the UFP-QAPP. Data validation includes evaluation of
the data against the project -specific MPCs (Worksheet #12). Data verification and validation procedures and
responsibilities are described on Worksheet #35 and Worksheet #36, respectively. Once verification and validation have
been completed, a usability assessment is conducted to evaluate whether process execution and resulting data meet
DQOs. Usability assessment procedures are described on Worksheet #37. The data verification, validation, and usability
assessment process is summarized in Figure 34-1.

FIGURE 34-1 - DATA VERIFICATION, VALIDATION, AND USABILITY ASSESSMENT PROCESS

Verification Validation Usability Assessment
Do we collect the data Are the data of the quality Can the data be used to make
specified in the UFP-QAPP? specified in the UFP-QAPP? the project specific decisions?

Step lla: Step lll:

Assesses and documents Assess whether process
compliance with methods, execution and resulting data
procedures and contracts meet DQOs

Step | :
Confirm specified data
have been collected

Step llb:

Assesses and documents
comparison with project -
specific MPCs
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DESCRIPTION

VERIFICATION
(COMPLETENESS)

VALIDATION
(CONFORMANCETO
SPECIFICATIONS)

Planning Documents/Records

Approved QAPP

Contract

Field SOPs

Laboratory SOPs

X | X[ x| X

Field Records

Field logbooks

Equipment calibration records

Chain-of-Custody Forms

Relevant Correspondence

Change orders/deviations, when
applicable

X X | X[ X]| X

X X | X[ X]| X

Field corrective action reports, when
applicable

Analytical Data Package

Cover sheet (laboratory identifying
information)

>

Case narrative

Internal laboratory chain-of-custody

Sample receipt records

Sample chronology (i.e. dates and
times of receipt, preparation, &
analysis)

X[ X| X| X

X[ X| X| X

Communication records

>

>

DL/LOD/LOQ establishment and
verification

>

>

Standards Traceability

Instrument calibration records

Definition of laboratory qualifiers

Results reporting forms

QC sample results

Corrective action reports, when
applicable

XX | X| X[ X]| X

XX | X| X[ X]| X

Raw data

>

>

Electronic data deliverable
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Worksheet #35: Data Verification Procedures
(EPA UFP-QAPP Guidance Manual, Section 5.2.2)

“Verification” is a completeness check that is performed before the data review process is conducted to determine whether the required information is
available for validation. It involves a review of all data inputs to ensure that they are present. This step of the data review process answers whether or not the
required data inputs are present. The following table summarizes the methods for data verification.

RESPONSIBLE PERSON,

RECORDS REVIEWED REQUIREMENT DOCUMENTS PROCESS DESCRIPTION ORGANIZATION
Field logbook UFP-QAPP, WP, SOPs Verify that records are present and complete for each day of field activities. Verify ~ Daily - Parsons Field Team Lead
that all planned samples including field QC samples were collected and that At conclusion of field activities - Parsons
sample IDs are documented. Verify that meteorological data were provided for Project Manager

each day of field activities. Verify that changes/exceptions are documented and
were reported in accordance with requirements. Verify that any required field
measurement was performed and results are documented.

Chain-of-custody forms UFP-QAPP, WP, SOPs Verify the completeness of chain-of-custody records. Examine entries for Daily - Parsons sampler
consistency with the field logbook. Check that appropriate methods and sample At conclusion of field activities - Parsons
preservation have been recorded. Verify that the required volume of sample has Project Chemist

been collected and that sufficient sample volume is available for QC samples
(e.g., MS/MSD). Verify that all required signatures and dates are present. Check
for transcription errors.

Laboratory Deliverable UFP-QAPP, WP, SOPs Verify that the laboratory deliverable contains all records specified in the QAPP. Before release - Lab Project Manager,
Check sample receipt records to ensure sample condition upon receipt was noted, Katahdin/TestAmerica-W. Sacramento
and any missing/broken sample containers were noted and reported according to
plan. Compare the data package with the CoCs to verify that results were provided
for all collected samples. Review the narrative to ensure all QC exceptions are
described. Check for evidence that any required notifications were provided to
project personnel as specified in the QAPP. Verify that necessary signatures and
dates are present.

Upon receipt - Parsons data validator

Corrective Action Reports UFP-QAPP, WP, SOPs For any non-compliance noted, verify that corrective action was implemented Parsons Project Chemist
according to plan.
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Worksheet #36: Data Validation Procedures

(EPA UFP-QAPP Guidance Manual, Section 5.2.2)
“Validation” is performed to identify and qualify data that do not meet the MPCs specified on Worksheet #12. Data

requiring validation are summarized on Worksheet #34. The information in these tables shows what data inputs are
required for data validation as well as the processes used to conduct the validation.

36.1 VALIDATION PROCESS

General procedures for chemistry data review and management are described in SOP CHEM-01, Chemistry Data
Management (Appendix B). Project specific elements for data validation on this project are summarized in Tables 36.1
and 36.2 below.
Table 36.1 - Overview of Analytical Data Validation
DATA VALIDATORS: PARSONS

Analytical Group/Method: All Chemical Analyses

Data deliverable requirements: Level IV data packages and EDDs

Analytical specifications: Per UFP-QAPP, DoD QSM version 5.0, and Katahdin SOPs

Measurement performance criteria: Per UFP-QAPP and DoD QSM version 5.0

Percent of data packages to be validated: 100%- Level IV data validation as described in SOP CHEM-01

Percent of raw data reviewed: 100%

Percent of results to be recalculated: 10%

Validation procedure: Per UFP-QAPP, DoD QSM version 5.0 (specific to PFAS, Appendix B,
Table 15)

Data validation codes: See table below

Electronic validation program/version: CSVfile

Table 36.2 - Data Validation Codes and Definitions

DATA VALIDATION
CODES DEFINITIONS

U Analyte was not detected and is reported as less than the Limit of Detection (LOD). The LOD has been adjusted for
any dilution or concentration of the sample.

B Blank contamination. The recorded result (<5x lab non-common contaminants or <10x lab common contaminants)
is associated with a contaminated blank.

J The analyte was positively identified; the associated numerical value is the approximate concentration of the
analyte in the sample.

uJ The analyte was not detected above the reported sample LOQ. However, the reported LOQ is approximate and may
or may not represent the actual LOQ necessary to accurately and precisely measure the analyte in the sample.

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality
control criteria. The presence or absence of the analyte cannot be verified.

Note: Labs will report all concentration down to Detection Limit (DL) and flag any results between DL and LOQ with “J”. All non-detected

will be reported as <LOD, per DoD QSM version 5.0.
Electronic data received by the laboratory is reviewed against the hard-copy data report. The automated process will
include data flagging for issues related to method blanks, equipment blanks, trip blanks, ambient blanks, LCSs, MS/MSD
samples, field duplicates, field triplicates, surrogate recoveries, holding time, and reconciliation of dilutions and
re-extractions. All of the elements of QC, their limits, and logic for applying flags are incorporated in the ADR computer
application. The software will apply data flags, as well as the reason for each flag. A final flag is applied to the data by the
data validator/chemist within the ADR software after reviewing hard copy reports, evaluating all flags applied by the
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software, and then selecting the most conservative flagging. Final validated ADR formatted text data files which contain
all validation flags and reasons will be exported from the ADR software and then electronically imported into a Microsoft
Access database. All data summary tables presented in final reports will be prepared using the database. The validated
database will be made available to the client.

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

Worksheet #36 - 2
C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx



PARSONS T
envision more M

Worksheet #37: Usability Assessment

(EPA UFP-QAPP Guidance Manual, Section 5.2.3)

This worksheet documents procedures that will be used to perform the data usability assessment. The data usability
assessment is performed at the conclusion of data collection activities, using the outputs from data verification and data
validation. It is the data interpretation phase, which involves a qualitative and quantitative evaluation of environmental
data to determine if the project data are of the right type, quality, and quantity to support the decisions that need to be
made. It involves a retrospective evaluation of the systematic planning process, and, like the systematic planning
process, involves participation by key members of the project team. The data usability assessment evaluates whether
underlying assumptions used during systematic planning are supported, sources of uncertainty have been accounted for
and are acceptable, data are representative of the population of interest, and the results can be used as intended, with
the acceptable level of confidence.

37.1 USABILITY ASSESSMENT

37.1.1SUMMARY OF USABILITY ASSESSMENT PROCESSES

The first step of the data usability assessment is to review the sampling design and data collection documentation for
consistency and completeness with the project objectives observing any potential discrepancies. Data Validation will be
the second step of the usability assessment. See Worksheet #28 for data quality indicators associated with the analytical
measurements to be used on the project. The statistical analysis step will not be performed for this project because there
are not enough historical data to perform this step in the data usability assessment; however, the available data for this
project will be reviewed for any indication of trends for project compounds of concern. The last step in the assessment
process is to determine if the data can be used as intended. All data qualifiers will be evaluated and any possible impact
to the overall data quality will be discussed in the data usability assessment report. Any data gap due to the field and/or
lab error will be pointed out in the report and possible impact to the project will be discussed. Data validation will be the
first step of the usability assessment. See Worksheet #28 for data quality indicators associated with the analytical
measurements to be used on the project. All data qualifiers will be evaluation and any possible impact to the overall data
quality will be discussed in the data usability assessment report. Any data gap due to the field and/or lab error will be
pointed out in the report.

37.1.2DOCUMENTATION GENERATED

A data validation report will be created for each sample delivery group (SDG), including a summary of all QA/QC results
associated with the SDG to provide documentation whether data generated were in control throughout sample analysis.
Topics of discussion include all accuracy and precision exceedances as well as the extent of the exceedance and the
acceptance criteria for Accuracy/Biased Contamination, Precision of all laboratory and field QA/QC results. The field
samples affected by the exceedance and the qualifiers applied to the samples will also be documented. Field duplicate
Discussion of, Sensitivity, Representativeness, and Completeness will also be included in the report. Criteria listed in the
Worksheet #12 will be examined to determine if the Measurement Performance Criteria were met. Any lab trending in the
QC samples, such as high biased lab control sample for a particular analyte will also be discussed. Data summary tables
will be generated in order for data reviewer to review the results in an organized manner. Footnotes will include all flag
definitions.

An overall data usability report will describe the rationale for the data used and present any data limitations. The report
will include a discussion of the accuracy, precision, representativeness, completeness and comparability of the data set
and deviations from planned procedures and analysis and the impact on the project objectives. Maps will be generated
with validated data, and will be presented in the respective annual or letter reports for each site.

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx

Worksheet #37 - 1



PARSONS T
envision more M

37.1.3PROCEDURES TO ASSESS PROJECT-SPECIFIC OVERALL MEASUREMENT ERROR

The Contractor will determine if quality control data is within specifications through the data validation process
(Worksheet #36).

37.1.4PERSONNEL RESPONSIBLE FOR PERFORMING USABILITY ASSESSMENT

The following personnel are responsible for performing usability assessments:

e Contractor Project Manager
e Contractor Project Chemist

37.1.5IMPACTS OF QUALIFIED DATA AND PLAN DEVIATIONS

The Contractor will use all data not rejected during validation to determine the nature and extent of contamination, and
to support the risk assessment. The Contractor will work with the Army and project regulators if there is a concern about
the statistical validity of the sample results or to determine if sample locations with rejected data need to be re-sampled.
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Appendix A

Contractor SOPs

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

Appendices
C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx PP



ENVIRONMENTAL SERVICES SECTOR PROCEDURE CHEMISTRY

Procedure # Title: Revision #

CHEM-01 CHEMISTRY DATA REVIEW AND MANAGEMENT (0]0]

Effective Date: | Approved By: Last Reviewed/Revised:
05/20/2015 Tammy Chang 05/20/2015

1. PURPOSE

The purpose of this SOP is to describe the general procedures involved in chemistry data review and
management for environmental projects. The elements involved include data verification, data validation,
data usability assessment, and documentation, flagging conventions, electronic data deliverables, and
data archiving.

2. RESPONSIBILITIES

Role SOP-specific Responsibilities

Project Chemist Ensures laboratory analytical data are managed, reviewed, validated, reported, and stored in
accordance with approved requirements.

Data Manager Ensures laboratory analytical electronic data are managed, reviewed, validated and reported in
accordance with approved requirements and that data integrity is maintained.

3. RELEVANT DEFINITIONS

Term Definition

Data Verification | The first step in the data review process. Data verification involves a completeness check to
determine whether the analytical laboratory has provided the required information to permit
adequate data validation and review.

Data Validation The second step in the data review process. Data validation extends data verification and is the
systematic process of evaluating whether data comply with pre-defined, project-specific
requirements and criteria.

Data Usability The third step in the data review process. The usability assessment is an evaluation based on
Assessment the findings of the data verification and validation steps. It includes discussion of the final data
flags applied to the sample results and assessment of whether the data meet project method
and data quality objectives.

Data flags Project-specific notations applied to individual analytical results to provide the data user with a
qualitative assessment of the data (e.g., "estimated" or "rejected"). Data flags are also
sometimes called “qualifiers.”

4. REQUIRED EQUIPMENT

Equipment Brief Description of Function and Purpose

None Not applicable.
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ENVIRONMENTAL SERVICES SECTOR PROCEDURE CHEMISTRY

Procedure # Title: Revision #
CHEM-01 CHEMISTRY DATA REVIEW AND MANAGEMENT (00}

Effective Date: | Approved By: Last Reviewed/Revised:
05/20/2015 Tammy Chang 05/20/2015

5. PROCEDURE

5.1. Overview

5.1.1 The Project Chemist shall ensure that all data generated by the analytical laboratory is reviewed
and managed in accordance with the project-specific work plan and/or Quality Assurance Project Plan
(QAPP). Data verification, data validation, and usability assessment are the three steps of the data review
process by which data adequacy and quality are examined and evaluated. After the data verification and
validation steps have been performed, a data usability assessment can be completed. The usability
assessment includes the discussion of the results based on the verification and validation, as well as
discussion of how final data qualifiers, also known as data flags, are properly applied to the sample
results. The final data flags as they were described in the usability assessment are applied to the
electronic data results in the project database. The following sections of this SOP address these steps.

5.1.2 Note that not all data may require verification or validation for a given project. For example, for
projects with large quantities of data, a representative selection may be verified and validated. The rest of
the data may be verified without validation. Also, waste characterization and screening data are not
typically subject to validation. The quantity and/or types of data to be verified and validated will be
specified in the project-specific work plan and/or QAPP.

5.2. Data Verification

The Project Chemist or designee shall verify data packages received from the analytical laboratory as
required during the project. Data verification will involve the reviewer conducting a completeness check to
determine whether the analytical laboratory has provided the required information to permit adequate
review and validation. The required information to be provided by the laboratory for the project is
described in the project-specific work plan and/or QAPP. Data verification will be documented as
specified in the project-specific work plan and/or QAPP.

5.3. Data Validation

Following verification, the Project Chemist or designee shall validate data packages received from the
analytical laboratory as required during the project. Data validation is the systematic process of evaluating
whether the data comply with pre-defined requirements and criteria of a specific project. There are three
levels of data validation: Level 2, Level 3, and Level 4; with Level 2 being a more basic level of review
and Level 4 being the most comprehensive. Each higher level of validation includes the level(s) below
(i.e., Level 3 validation also includes Level 2 validation and Level 4 also includes Levels 2 and 3). The
level of data validation required for the project and the project-specific validation criteria to be used are
described in the project-specific work plan and/or QAPP.

531 Level 2 Validation

Level 2 validation of the laboratory analytical data package comprises a series of assessments
concerning the compliance of sample receipt conditions, sample characteristics, and analytical results.
Table 1 shows the validation steps and requirements for Level 2 validation.
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TABLE 1

VALIDATION STEPS AND REQUIREMENTS FOR LEVEL 2 DATA VALIDATION

Validation Step

(GEEAIEINES))

Validation requirement

Case Narrative

Verify necessary information are included and discussed as appropriate (e.g.,
parameters analyzed, description of all analytical and sample receipt
problems, discussion of reasons for any QA/QC exceedances, and
discussion regarding any occurrences that adversely impact sample integrity
or data quality).

Corrective Action Reports (CARS), if
applicable

Review report for completeness ensuring the cause and corrective action are
identified, and the corrective action has been implemented.

Chain-of-Custody (COC)
documentation

Examine traceability of the data from time of sample collection through
reporting of results. Examine chain-of-custody records against QAPP
requirements.

Sample condition upon receipt, and
storage records

Verify required sample handling, receipt, and storage procedures were
followed, and deviations were documented.

Sample chronology

Verify date and time samples were received, extracted and analyzed.

Sampling Methods and Procedures

Verify required analytical methods were performed, including preparation and
cleanup when needed.

Holding Times

Ensure samples were prepared and analyzed within holding times specified
in method, procedure, and contract requirements. If holding times were not
met, confirm deviations were documented, appropriate notifications were
made (consistent with procedural requirements), and appropriate approval to
proceed was received prior to analysis.

Sample results

Confirm required target analytes are reported and data includes the original
laboratory data qualifiers.

Confirm requested concentration units are reported for each method.

Review sample results and confirm requested reporting limits for all samples
are present; verify results and limits are adjusted for dilutions and dry weight
for soils where applicable.

Determine which result should be used to make project decisions if multiple
analyses were performed for any analyte.

QA/QC Samples

Evaluate all sample-related quality control (QC) data against designated
acceptance criteria for accuracy and precision listed in the project specific
work plan and/or QAPP (including method blank detections, surrogate
recoveries, laboratory control sample [LCS] recoveries, duplicate precision,
and matrix spike/matrix spike duplicate [MS/MSD] recoveries and precision).

Verify laboratory QC is linked to sample data via batch identifiers.
Verify QC samples were performed at the required frequency.
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532 Level 3 Validation

Level 3 validation of the laboratory analytical data package consists of the Level 2 validation plus an
assessment of the compliance of instrument-related QC. Table 2 shows the validation steps and
requirements for Level 3 validation.

TABLE 2
VALIDATION STEPS AND REQUIREMENTS FOR LEVEL 3 DATA VALIDATION

Validation Step

(Review Items) Validation requirement

Initial instrument calibration records Confirm compliance with project requirements and/or acceptance criteria

included in the project work plan and/or QAPP.
Secondary source standard (initial

calibration verification)

Continuing calibration verification

Calibration blanks

Method specific instrument
performance checks (e.g., tunes for
mass spectrometry methods,
DDT/Endrin breakdown checks for
pesticides and Aroclors, instrument
blanks and dilution test, post
digestion spike, and interference
checks for Inductively Coupled
Plasma (ICP) methods)

Sample Results Evaluate sample results by comparing instrument-related QC data to the
requirements and guidelines present in the project work plan and/or QAPP.

533 Level 4 Validation

Level 4 validation of the laboratory analytical data package consist of all items listed for Level 2 and
Level 3 validation, plus the validation of the overall data set. Table 3 shows the validation steps and
requirements for Level 4 validation.

5.34. Flagging Conventions

The final data flags used to qualify data shall be applied by the Project Chemist during the data validation
process. Final data flags applied to data are discussed in the project-specific data usability assessment,
then the Data Manager uses the final data flag discussion from the usability assessment to apply those
flags to the electronic data in the project database. The type of final data flags and their definitions are
specific to the project and are listed in the project specific work plan and/or project QAPP.
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TABLE 3

VALIDATION STEPS AND REQUIREMENTS FOR LEVEL 4 DATA VALIDATION

Validation Step

(GEEAIEINES)) Validation requirement

Patterns and Trends Review project data for patterns and trends in the sample and/or QC data
that may indicate systematic issues/bias across the entire data set.

Raw instrument data Review chromatograms, ion spectra, and manual spot check of electronic
calculations, including chromatograms from dual column and/or dual
detectors.

Manual Integrations Review all manual integrations to ensure they were properly performed and

documented. Raw data records where manual integrations were performed
must include the following: (1) chromatogram before manual integration and
after manual integration, (2) notation of the cause and justification for
performing the manual integration, (3) date and signature or initials of the
person performing the manual integration.

Laboratory Sensitivity Evaluate lab sensitivity by identifying whether reporting limits met those
required by the project work plan and/or QAPP and that non-detect values
were reported at concentrations below the required Project Action Limits
listed in the project work plan and/or QAPP (as applicable).

Evaluate low-level detections to identify possible false-positive results below
the limit of detection but detected at or above the detection limit based on
data reproducibility, blank detections, and chromatographic interference.

Standards Determine the traceability of all chemical standards used in preparation and
analysis and that they method or procedural requirements.

Deviations (if applicable) Review any deviations from planned activities (e.g. work plan and/or QAPP
deviations) and their impacts on the data usability.

5.4. Corrective Actions

If the data reviewer assesses the data package to be incomplete, in error, or otherwise requiring revision,
the Project Chemist or designee shall contact the Laboratory Project Manager (PM) and ensure corrective
actions are initiated as soon as possible to rectify the issue(s). If necessary, the Project Chemist shall
instruct the Laboratory PM to correct and reissue the applicable data package(s). Data verification and
validation shall be repeated for the revised elements of the data package(s).

5.5. Data Usability Assessment and Documentation

Following validation, the Project Chemist or designee shall conduct a usability assessment for the data
packages received from the analytical laboratory as required during the project. The data usability
assessment uses the results of the data verification and validation steps, including discussion of the final
data flags applied to the sample results (see Section 5.3.4). The data usability assessment involves
evaluating whether the data meet project method and data quality objectives. The Project Chemist or
designee shall document the findings of the data usability assessment in the format specified in the
project-specific work plan and/or QAPP (e.g., report, checklist, etc.).
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5.6. Electronic Data Deliverables (EDD)

5.6.1 The Data Manager shall import and store electronic analytical data in a project-specific database
using electronic processing as a means to maintain and assure the accuracy, consistency, and integrity of
the data. Electronic data evaluation will follow a systematic process of review using a set of logical data
qgueries and/or validation software to ensure that electronic data comply with pre-defined project
requirements. The Data Manager shall apply data flags to electronic data as determined during the
validation process (see Section 5.3.4) and then the Data Manager shall use the validated data to
generate data summary tables that include the validation flags. The Data Manager is responsible for
verifying the data summary tables for accuracy and completeness by comparison to the validated hard
copy laboratory reports.

5.6.2 The required EDD format and government database submittal deliverables are specific to the
project and are described in the project-specific work plan and/or QAPP. The Data Manager is
responsible for ensuring data are uploaded to required government databases in accordance with project
requirements.

5.7. Data Archive

Electronic project files, such as laboratory data (reports and EDDSs), validation checklists and/or validation
reports, project database, and data tables shall be stored and maintained as described in the project-
specific work plan and/or QAPP. Hard-copy project files shall be stored at the Parsons office where the
Project Chemist is located until project closeout, at which point the documents shall be moved to the
Parsons Project Manager’'s Office or an approved off-site storage location. All Department of Defense
project related laboratory and validation documents shall be stored for minimum of seven years from the
acceptance of data by the client.

6. REFERENCES

Reference Title (Author) Brief summary of relevance to this procedure

Uniform Federal Policy for Quality Assurance Project Defines and describes requirements for data review
Plans Part 1: UFP-QAPP Manual, Final Version 1 March | elements: verification, validation and data usability.
2005.

7. EXHIBITS

None.

8. REVISION HISTORY

Rev. Date Summary of Changes Reason for Revision

00 05/20/15 Initial Release n/a
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1. PURPOSE

The purpose of this SOP is to describe the general methods to be employed when collecting groundwater
samples for analysis during munitions response projects. Types of sampling methods include low flow
techniques, Hydrasleeve™ sampler, and direct push groundwater sampling (hydropunch). Proper
collection procedures are necessary to assure the quality and integrity of the samples.

2. RESPONSIBILITIES

Role SOP-specific Responsibilities

Project Chemist Specifies the types and quantities of soil samples to be collected. Monitors sample collection
through communication with project team and field document review to confirm required
samples are collected. Coordinates with analytical laboratory during sampling.

Sample Team Responsible for implementing the sampling activities outlined in the work plan. Ensures

Leader required QC and QA samples are collected. Records sample collection on field documentation.

Sample Team Assists the Sample Team Leader with sample collection and other sampling activities. The role

Assistant of Sample Team Assistant may be performed by the accompanying UXO Tech II.

UXO Tech Il If explosive hazards are present at the sample location, acts as MEC escort and conducts

(or higher) anomaly avoidance prior to sample collection. May act as Sample Team Assistant.

3. RELEVANT DEFINITIONS

Definition

None Not applicable.

4. REQUIRED EQUIPMENT

Equipment Brief Description of Function and Purpose

Sampling tools Low flow and direct push groundwater sampling: Submersible or peristaltic pump, clean tubing,
graduated cylinder, purge containers.

Hydrasleeve™ Method: Hydrasleeve™ sample bags, measured line, and sampler weights.

Sample Bottles as specified in the approved work plan for sample containerization. Coolers for sample
containers shipment.

Logbook For documentation of the sampling activities.

GPS Unit To record coordinates of collected sample locations.

Wgter Level To measure depth to static water level and total depth of well.

Indicator
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Equipment Brief Description of Function and Purpose

Water Quality To measure water quality parameters: Temperature, pH, conductivity, turbidity, DO, and ORP
Meter or as specified in the approved work plan.

Photo-ionization To measure volatile compounds at the wellhead.
Detector (PID)

5. PROCEDURE

5.1. Health and Safety

All elements of this procedure will be conducted in accordance with the approved site safety and health
plan, including but not limited to specified requirements for training, personal protective equipment (PPE),
exposure monitoring and air sampling, etc. The UXOSO or designated representative will review the
relevant site-specific activity hazard analyses (AHAS) prior to implementing this SOP.

5.2. General Requirements for all Sample Methods

5.21. Documentation

The Sample Team Leader or designee shall record the description of sample locations, soil type, and any
other relevant or notable details in the Field Sampling Logbook and/or on project-specific sampling forms.
The Sample Team Leader or designee shall also record the sample locations using a global positioning
system (GPS) unit (e.g., Trimble® GeoXT™ or similar) and document sample coordinates in the Field
Sampling Logbook. The Sample Team Leader or designee shall record other information as specified in
the approved work plan, including completion of a Daily Quality Control (QC) Report (DQCR) on any day
that samples are collected.

5.2.2.  Sampling Handling and Shipment

5.2.2.1. The Sample Team Leader is responsible for ensuring samples are packaged and shipped to
the analytical laboratories in accordance with the approved work plan. Methods to be used for sample
handling and shipment are described in the approved work plan. The Sample Team Leader or designee
shall document sample details on the CoC form. The completed CoC form will be included with the
shipped sample(s).

5.2.2.2. Sample purge water and equipment decontamination water may be required to be
containerized as investigation-derived waste (IDW) and analyzed. The Sample Team Leader will review
the requirements in the Waste Management Plan (included as a part of the work plan) for chemical
analysis and proper disposal of IDW.

523 Field Instrument Calibration and Sample Analysis

5.2.3.1. When groundwater samples are being collected, the water quality meter and dissolved oxygen
(DO) sensor will be checked at the beginning of each day. The Sample Team Leader or designee shall
bump check the water quality meter to ensure the sensors are within 5 percent of the calibration
standards (or as specified in the work plan) for: pH 4, pH 7, pH 10, Zobell's ORP Solution (or similar),
Turbidity 0 NTUs and Conductivity Standard 1413uS. The Sample Team Leader or designee shall also
bump check the DO sensor in a sodium sulfite solution to ensure the sensor is reading less than 0.1 mg/L
of oxygen in the zero oxygen solution. If any parameter is outside 5 percent, that parameter will be
calibrated and checked again.
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5.2.3.2. If specified in the work plan, the photo ionization detector (PID) will be used to screen the
breathing zone around the open well casing. Air monitoring data shall be recorded on a field form or in the
field notebook.

5.2.3.3. Collected groundwater samples shall be analyzed in the field and/or at the analytical laboratory
as described in the approved work plan. The Sample Team Leader or designee shall collect the quantities
and types of Quality Assurance (QA)/QC samples specified in the approved work plan to ensure proper
QC review of each sampling event.

5.2.4. Anomaly Avoidance

If munitions and explosives of concern (MEC) hazards are present at the proposed sample location, a
MEC Escort will practice anomaly avoidance in accordance with SOP MEC-03, MEC Avoidance and
Escort before sample collection from non-existing wells (e.g., groundwater samples collected using
Hydropunch). Once the proposed location has been cleared for subsurface anomalies, the sample can be
advanced. Down-hole anomaly avoidance shall also be practiced as described in SOP MEC-03, MEC
Avoidance and Escort. If a subsurface anomaly is detected at the planned sample location, the sample
location will be moved to a nearby alternative point and the process will be repeated until a suitable
sample location is found. The Sample Team Leader or designee shall record sampling locations that are
moved from those proposed in the work plan in the Field Sampling Logbook, along with a brief
explanation.

5.3. Sampling Methods for Groundwater
5.3.1. General Preparatory Steps for Groundwater Sampling

The following general steps shall be completed when preparing for collection of groundwater samples:

1. The Sample Team Leader shall review the applicable section(s) of the work plan to confirm the
sample location, quantities, required sample containers, and other relevant information.

2. The Sample Team will navigate to the sample location, make initial observations, and complete
the required documentation (see Section 5.2.1).

3. The Sample Team shall don clean gloves before each sampling event.

4. The Sample Team shall assemble the necessary sampling equipment and supplies, sample
containers, decontamination materials, etc in the sampling area. If on-site decontamination is
required, arrange the necessary supplies in a nearby but separate location, away from the
wellhead. All equipment entering the well shall be decontaminated.

5. The Sample Team shall calibrate required equipment and document the calibration on an
equipment calibration form.

532  Low Flow Techniques for Groundwater

5.3.2.1. This sampling method is designed to ensure that a representative groundwater sample is
collected while minimizing the volume of purge water generated. This method dictates that pre-sample
purging (the removal of standing water from a well and filter pack immediately prior to sample collection)
be done at very low flow rates. Low flow purging and sampling involves the use of a submerged or
peristaltic pump that can be adjusted to deliver ground water to the surface at rates from less than 100 ml
per minute to a maximum of 1 liter per minute. The purpose of this technique is the recovery of
representative samples of the water from the soil formation adjacent to the well screen. Stagnant water
above the screen and below will not usually be purged or sampled. The technique eliminates the need for
collection and costly disposal of several well volumes of groundwater as investigative derived waste
(IDW) from wells containing contaminated water.
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5.3.2.2. During low flow purging and sampling the pump intake is placed within the lower depths of the
screened interval and the water pumped from the well is monitored for a number of water quality
parameters using a flow through cell and field instrumentation. The water level will also be monitored to
ensure that draw down is kept to a minimum as specified in the approved work plan. Sampling
commences when the measured parameters have stabilized and turbidity is at an acceptable and
constant level. Specific procedure for conducting groundwater sampling using low flow techniques are as
follows:

5.3.2.3. Preparation: The steps listed in Section 5.3.1 shall be completed prior to sample collection
using low flow methods.

5.3.2.4. Groundwater Sampling: Following the preparatory actions described above, the Sample Team
shall complete the following steps to collect low flow groundwater samples:

1. Open well and measure depth to static water level and total depth of the well using an
electronic water level meter. Record these measurements into the project specific log or
electronic form or application.

2. Lower pump slowly into the well to a depth a couple feet above the bottom of the well screen.

3. Allow water column to equilibrate then measure static water level again, use this measurement
as the reference point for drawdown.

4. Begin purging the well. Using a graduated cylinder, establish the maximum flow rate that does
not cause drawdown of the well (commonly a rate between 100ml and 300ml per minute) or as
specified in the approved work plan.

5. If a well is pumped dry at the lowest consistent flow rate the sampler can establish, then the
well is considered properly purged, and groundwater samples will be collected when 80% of the
initial well water volume is recharged.

6. Connect tubing through the water quality meter, record initial water quality parameters, then
continue recording readings every 3 to 5 minutes, or as specified in the approved work plan. If
using an electronic form or groundwater sampling application (e.g. In-Situ low flow test) ensure
all required information has been entered prior to starting the flow to the meter.

7. Monitor parameter until all have stabilized. Typical stabilization requirements are:

() pH: + 0.2 pH units

(b) Conductivity: + 3% of reading

(c) Dissolved Oxygen: + 10% or reading or + 0.2 mg/l, whichever is greater
(d) Eh or ORP: +20mvV

(e) Turbidity: + 10% prior reading or + 1.0 NTU

(f) Temperature: +/- 1°C

8. Arrange the sample containers in the order of use. VOCs first, if required, SVOCs second, if
required followed by all other samples.

9. Label each sample container with sample ID, date, time, analysis, and other information
required on the sample label. Immediately place the filled containers in the coolers(s) on ice.

10. Record sample types, amounts collected, time, and date of collection in the field loghook and
on the monitoring well purge and sample log (Exhibit 1).

11. Perform post-sampling activities (Section 5.3.5).

5.3.3.  Hydrasleeve™

5.3.3.1. The HydraSleeve™ groundwater sampling device is designed to collect a representative
groundwater sample from a well while eliminating the need to purge the well. The sample is collected
from a specific depth within the screened interval of the well without mixing fluid from other depth
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intervals. Because the HydraSleeve™ sampler does not require purging, field measurements of
groundwater parameters (e.g., temperature, pH, conductivity, etc.), normally taken during purge sampling,
are not required to evaluate whether the groundwater parameters have stabilized prior to sampling.
However, verify in the approved work plan that measuring and recording of water quality parameters are
not required when sampling with the HydraSleeve™.

5.3.3.2. The displacement of well water caused by placement of a single HydraSleeve™ sampler is
minimal (<100 milliliters). Because the sampler does not disturb the water column significantly, long
equilibrations times following insertion of the sampler into the well are generally unnecessary. To obtain a
groundwater sample, the HydraSleeve™ is pulled upward on the suspension line through the zone of
interest, which causes water to enter the one-way check valve and fill the sampler.

5.3.3.3. Preparation: The steps listed in Section 5.3.1 shall be completed prior to sample collection
using low flow methods. The following additional preparatory steps shall be completed:

1. Determine the depth interval at which the HydraSleeve™ sampler will be placed for each well
being sampled. Review the HydraSleeve™ manufacturer's SOP for helpful information.

2. Verify the HydraSleeve™ sampler selected will be capable of collecting the sufficient volume of
groundwater required for the laboratory for analysis at each well.

5.3.3.4. Groundwater Sampling: Following the preparatory actions described above, the Sample Team
shall complete the following steps to collect HydraSleeve™ groundwater samples:

1. Open well and measure depth to water level and total depth of the well using an electronic
water level meter. Record these measurements into the project specific log or electronic form.

2. Attach the measured line to the top and a weight to the bottom of the empty sampler and slowly
lower the assembly into the well. Avoid any rapid upward movements to prevent water
accidently filling the sleeve from the incorrect depth interval.

3. The assembly should be designed to stop on the bottom of the well with the top of the
HydraSleeve™ just below the zone intended to be sampled (generally the screened portion of
the well).

4. Document in detail the specifics of each well assemble so future sampling can replicate the
event.

5. After the HydraSleeve™ sampler has been placed in the well, secure the tether at the wellhead
ensuring the HydraSleeve™ sampler in the well is not moved or disturbed.

6. Check and record the depth to water in the well. If needed, allow time for the water level in the
well to recover to within approximately 10-percent or less of the depth to water as was
measured prior to sampler placement.

7. For sample recovery, the HydraSleeve™ sampler will be activated by gripping the tether at the
wellhead, keeping the tether taught, and in one smooth motion, pull the sampler upward at a
constant rate of 1 to 2 feet of rise per second through the zone of interest (or well screen). This
action must be done as one movement, without stopping, over the length of the sample interval
desired.

8. If insufficient sample volume is collected when the HydraSleeve™ is retrieved, a new
HydraSleeve™ will be deployed and the procedure will be repeated.

9. To transfer a sample from the HydraSleeve™ with the least amount of aeration and agitation,
use the short discharge tube included with the sampler.

(a) First, squeeze the full sampler just below the top to expel water above the flexible reed-
valve.

(b) Then push the pointed discharge tube through the outer polyethylene sleeve about 3-4
inches below the white reinforcing strips. Discharge the sample into the sample containers.
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(c) Raising and lowering the bottom of the sampler or pinching the sample sleeve just below
the discharge tube will control the flow of the sample. The sample sleeve can also be
squeezed, forcing fluid up through the discharge tube.

10. Arrange the sample containers in the order of use. VOCs first, if required, SVOCs second, if
required, followed by all other samples.

11. Label each sample container with sample ID, date, time, analysis, and other information
required on the sample label. Immediately place the filled containers in the coolers(s) on ice.

12. Record sample types, amounts collected, time, and date of collection in the field logbook and
on the monitoring well purge and sample log (Exhibit 1).

13. Perform post-sampling activities (Section 5.3.5).

5.34. Direct Push Grounadwater Sampling

5.3.4.1. The direct push groundwater sampling method (also referred to as Hydropunch) is used to
acquire groundwater samples from the most permeable zones (sand and gravel layers and lenses) at
lower costs than the drilling and installation of groundwater monitoring wells. Chemical analysis of the
groundwater samples will provide information about the distribution of contamination and can aid in
effectively locating permanent monitoring wells at the site. The techniques are intended to provide the
following information:

e Confirmation of potentially contaminated source areas identified during previous studies.
e Groundwater data downgradient of suspected contaminant sources.

5.3.4.2. Preparation: The steps listed in Section 5.3.1 shall be completed prior to sample collection
using low flow methods. The following additional preparatory steps shall be completed:

1. The Sample Team Leader will obtain any necessary excavation permits and, if necessary,
contact a local underground utility locating service to perform a utility clearance for all borehole
locations.

2. If MEC hazards are present, the MEC Escort shall practice anomaly avoidance (see
Section 5.2.4).

5.3.4.3. Groundwater Sampling: Following the preparatory actions described above, the Sample Team
shall complete the following steps to collect Hydropunch groundwater samples:

1. Hydropunch groundwater samples will be collected using a Geoprobe® or similar direct push
drill rig operated by an appropriately licensed driller.
2. The driller will assemble the groundwater sampling device:

(@) The sampling device will consist of a 52 inch rod with 1.5 inch outside diameter (OD) and
alloy steel encasing a stainless steel screen (1-inch OD and 0.004—-inch slot opening).

(b) An expendable drive point is placed in the lower end of the sampler sheath while a drive
head is attached to the top.

(c) Alternate sampling equipment may be utilized based on direct push equipment in use.

3. The driller will thread the groundwater sampler onto the leading end of the probe rod and drive
into the surface with the direct push rig, adding probe rods as needed until the target sample
depth is reached

4. The driller will then use extension rods with a screen push adapter to release the expendable
point breaking the seal and allowing water to fill through the screen and into the sampler.

5. The tool string and sheath may be retracted the full length of the screen or as little as a few
inches if a small sampling interval is required.
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6. Groundwater samples are obtained with a peristaltic pump using 0.25—-inch OD polyethylene
tubing down the probe rod string into the stainless steel screen and pumping the water to the
surface. A bailer may used for retrieving groundwater from depths greater than 25 feet.

7. If the sample water is muddy, purging of the well may be conducted to attempt to get a less
turbid sample. Verify in the approved work plan if purge water needs to be containerized and
treated as IDW.

8. Collected Groundwater directly into laboratory provided sample containers. Measure and record
water quality parameters if required by the approved work plan.

9. Arrange the sample containers in the order of use. VOCs first, if required, SVOCs second, if
required, followed by all other samples.

10. Label each sample container with sample ID, date, time, analysis, and other information
required on the sample label. Immediately place the filled containers in the coolers(s) on ice.

11. Record sample types, amounts collected, time, and date of collection in the field logbook and
on the monitoring well purge and sample log (Exhibit 1).

12. Hole abandonment will consist of filling the bore hole with bentonite product or grout. If the bore
hole collapses during the removal of the rods the remainder of the open hole will be grouted to
ground surface.

13. Perform post-sampling activities (Section 5.3.5).

5.3.5. Post Sampling Activities for GroundwaterSampling
The following steps shall be completed once groundwater sample collection is complete:

1. The Sample Team Leader or designee will confirm the required samples have been collected,
including necessary QC samples as specified in the approved work plan.

2. The Sample Team Leader or designee shall record the sample location GPS coordinates.

3. The Sample Team will decontaminate reusable sampling equipment as described in
Section 5.4 or as specified in the approved work plan.

4. The Sample Team Leader or designee shall complete the CoC and other required
documentation (see Section 5.2.1) and prepare the sample for shipment (see Section 5.2.2).
One trip blank per cooler is required if groundwater is to be analyzed for VOCs. Trip blanks will
be supplied by the laboratory and will be analyzed only for VOCs. Other QC samples will be
collected as specified in the approved work plan.

5.4. Sampling Equipment Decontamination

5.4.1 Disposable equipment shall be used wherever possible to limit the potential of cross-
contamination. However, if reusable equipment is used (e.g. direct push tooling or cutting shoes), unless
otherwise specified in the approved work plan, sampling equipment will be decontaminated using the
following process:

1. Decontamination shall be conducted in an uncontaminated area free of dust.

2. Wash equipment with tap/potable water and laboratory-grade detergent (e.g., Alconox™ or
Liguinox™). A scrub brush will be used to remove any dirt and/or surface film.

Rinse equipment thoroughly with tap water.

Rinse equipment thoroughly with ASTM Type Il water.

Remove excess water and allow equipment to dry.

Wrap equipment in aluminum foil, shiny side out.

o gk w

5.4.2 If required by the Waste Management Plan in the approved work plan, sampling equipment
decontamination water shall be containerized for subsequent chemical analysis and for proper disposal of
decontamination water. Equipment blanks shall be collected as specified in the approved work plan.
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6. REFERENCES

Reference Title (Author) Brief summary of relevance to this procedure

ASTM Practice D 6771-02 :Standard Practice for Low- This practice covers the method for purging and

Flow Purging and Sampling for Wells and Devices Used | sampling wells and devices used for ground-water quality
for Ground-Water Quality Investigations. American investigations and monitoring programs known as low-
Society for Testing and Materials, February 2002. flow purging and sampling.

7. EXHIBITS

Exhibit 1: Low-Flow Groundwater Purge and Sample Log

Exhibit 2: HydraSleeve™ Sample Log

Exhibit 3: Direct Push (Hydropunch) Groundwater Sample Log

REVISION HISTORY

Rev. Date Summary of Changes Reason for Revision

00 02/18/15 Initial Release n/a
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EXHIBIT 1
LOW-FLOW GROUNDWATER PURGE AND SAMPLE LOG

Project No.: Site ID:
Installation: Log Book No. Pages:
Contractor: Sampler(s)
Purge Start Date: [/ [/ Time: Purge End Date: /[ Time:
Weather: Wind mph  Precipitation: Air Temperature: °F
Well Labeled: Y/N [ ] Well Secure: Y/N[ ] Comments:
PID SN: Well Headspace (PID mu) Odor
Water Level Instrument: Serial No.:
SWL beginning (BTOC): WL After pump install (BTOC): Max Drawdown (inches):
Well Casing 27 4”7 67 Other: Borehole diameter: Sandpack length (L): ft.
Screen Length: Parameters Measured With:
Water Column height (h): ft. | Total Purge Vol. Gallons
Purge Method: Max Purge Rate: L/min | Sampling Flow Rate: mL/min
Pump Type: Pump Vol.: Tubing Material: Vol ./ft: Total ft.:
Flow-Through Cell Vol.: Total Pump + Tubing + Cell Vol.:
Casing radius: (in)/12 = r (decimal ft) | Borehole radius: (in)/12 = r (decimal ft)
Well Casing Vol. =3.14 x r( ) X h( ) X 7.48 (conversion from ft° to gal.) = gallons
Sandpack Vol. =3.14 x r( )* X L( ) X 7.48 — Well Casing Vol.( above) x 0.3 = gallons
Total Well Vol. = Well Casing Vol. ( above) + Sandpack Vol. ( above) = gallons
Depth of pump inlet (BTOC) and rational:
PURGE CYCLE
Volume | Depth to D;E::p()f ORP Cc:\rllﬁl;lct o
el oo i o Il I B T e e e
SAMPLE
Depth
Actual Elapsed Volume Depth of Temp pH DO ORP Conduc TDS Turbidity VOC
Time Time Purged to Pump (°F) tivity ppm (NTU) Collection
(gals) Water Intake mv (umhos/ Flow Rate
(ft) (ft) cm)
Sample Type: | Sample No.
Sample Equipment | Sample Filtered: Yes[ ] No[ ] | Filter Type/Size:
Equipment Rinsate Sample No.: | Sample Equipment Decon: Date: by:
Comments:
Discharge Water Disposition: Drum Number:
Prepared by: Date: /[ |/ Reviewed by: Date: [/ /




PURGE CYCLE (CONTINUED)

Actual
Time

Elapsed
Time

Volume
Purged
(gals)

Depth to
Water

(o)

Depth of
Pump
Intake

(ft)

Temp
(°F)

pH

DO

ORP
mVv

Conduct
ivity
(umhos/
cm)

TDS
ppm

Turbidity
(NTU)

Comments




EXHIBIT 2
HYDRASLEEVE SAMPLE LOG

HYDRASLEEVE DEPLOYMENT

Project No.: Well LOCID:

Installation: Log Book No. Pages:

Contractor: Sampler(s):

HS Deployment Date:  / /  Time: Weather: Wind Dir: ,at~___mph; Air Temp: °F
Well Labeled: Y/N [ ] Well Secure: Y/N[ ] Comments:

PID SN: Well Headspace (PID mu): Odor:

Water Level Instrument: Serial No.:

SWL (ft BTOC): Measured Well Depth (ft BTOC): Reported Well Depth (ft BTOC):

Tether Line Material:
[1Polypropylene Rope

Sediment Thickness (ft): Number of Hydrasleeves deployed in

well:

[]Stainless steel

Type of Tether Weight: Total Weight used (0z.):

Sleeve bag length (in): HS bag volume (ml): Depth to top of sleeve (ft BTOC):

Bottom Weighted: Y/N [ ] Top Weighted: Y/N [ ]

HYDRASLEEVE RETRIEVAL AND SAMPLE

Retrieval Time:

Well LOCID: Hydrasleeve Retrieval Date:

Log Book No. Pages:

Was ALL Deployed Equipment Retrieved (Line, Bags, Weights): Y/N [ ] if NO, Explain:

Comments on Well and Hydrasleeve Tether Assembly Condition:

Weather: Wind Dir: ,at~ mph;

Precipitation:

Air Temperature: °F

Sample No. (FIELDSAMPID):

| Sample Date: /[ / | Sample Time:

Sampler (s):

Sample Beg. Depth (ft BTOC):

Sample Ending Depth (ft BTOC):

Sample Collection Method: [|Discharge Tube

[_]Other (explain):

Approximate Volume of Excess Sample Water After Sampling (ml):

Excess Sample Water Placed in Container: Y/N [ ] | Container Number:

SWL Following Sampling (ft BTOC): Sample Equipment Decon Date: by:
Decon Water Placed in Drum: Y/N [ ] Drum Number:

Prepared by: Date: [/ / Reviewed by: Date: [/ /
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EXHIBIT 3

DIRECT PUSH (Hydropunch) GROUNDWATER SAMPLE LOG

Sample ID: Pagelof
Project: SWMU: Nearest IDF:

Installation: Log Book No.: Log Book Pages:

Contractor: Sampler Name:

Direct Push Subcontractor: Driller Name:

Drill Start Date: / / Drill Start Time: Drill End Date: / [/ Time:

Sample Date: [/ / Sample Time: Water Parameters Measured : YES NO

Sample Depth (Ft BGS):

Approx Depth to Water (Ft BGS):

Sample Method:  Peristaltic Pump

Bailing

Other

Purge Water Disposition IDW Drum No.:

WATER PARAMETERS

Volume
Removed Turbidity DO ORP Temp. CONDUCTIVITY
Time (gal.) (NTUs) Clarity/Color (mg/l) | (mV) (°C) pH (mS/cm) Remarks:
Water Quality Meter Turbidity Meter
Type/Model: Type/Model:
Serial No. : Serial No. :
Calibration Date: / / Calibration Date: /[ /

NOTES/REMARKS
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Appendix B

Field Sampling Forms

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

Appendices
C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx PP



GW ELEVATION

PAGE OF

GROUNDWATER ELEVATION REPORT

PARSONS | CLIENT: | DATE:
PROJECT: PROJECT NO:
LOCATION: INSPECTOR:
MONITORING EQUIPMENT: WATER LEVEL INDICATOR: COMMENTS:
INSTRUMENT DECTECTOR BGD TIME REMARKS INSTRUMENT CORRECTION FACTOR
DEPTHTO CORRECTED MEASURED INSTALLED PRODUCT WELL STATUS/COMMENTS
WELL TIME WATER PRODUCT WATER LEVEL POW POW SPEC. GRAV. (Lock?, Well #?, Surface Disturbance?, Riser marked?, Condition of: riser, concrete, protective casing, etc.)

(ALL DEPTH MEASUREMENTS FROM MARKED LOCATION ON RISER)

\\MABOS07FS01\Projects\PIT\Projects\Huntsville Cont W912DY-08-D-0003\TO#15 - LTM and LUC\Ash Landfill LTM\Round 20 - December 2015\Field Forms\Templates\Field Forms for OB_S-25_Ash_S1617 GW.xls

9/19/2016



SAMPLING RECORD - GROUNDWATER

SENECA ARMY DEPOT ACTIVITY PARSONS WELL #:
PROJECT: DATE:
LOCATION: INSPECTORS:
PUMP #:
WEATHER / FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) SAMPLE ID #:
REL. WIND (FROM) | GROUND / SITE|
TIME TEMP WEATHER HUMIDITY | VELOCITY|DIRECTION| SURFACE MONITORING
(24 HR) (APPRX) (APPRX) (GEN) (APPRX) | (0-360) | CONDITIONS| INSTRUMENT DETECTOR
WELL VOLUME CALCULATION FACTORS ONE WELL VOLUME (GAL) = [(POW - STABILIZED WATER LEVEL)
DIAME I ER (INCHES): 0.25 1 2 3 4 6 X WELL DIAMETER FACTOR (GAL/FT) ]
GALLONS / FOO1: 0.0U26  0.041 0163 036/ 0.654 1.4/
LITERS/FOOT 0.010 0151 0.617 1.389 2475 5564
DEPTH TO POINT DEPTH TO SCREEN WELL WELL WELL
OF WELL TOP OF LENGTH DEVELOPMENT DEVELOPMENT DEVELOPMENT
HISTORIC DATA (TOC) SCREEN (TOC) (FT) TURBIDITY pH SPEC. COND
DEPTH TO DEPTH TO DEPTH TO PUMP PUMPING START
DATA COLLECTED AT PID READING STATIC STABILIZED INTAKE TIME
WELL SITE (OPENING WELL) WATER LEVEL (TOC) WATER LEVEL (TOC) (TOC)
RADIATION SCREENING PUMP PRIOR TO PUMP AFTER
DAITA SAMPLING (Cps) SAMPLING (Cps)
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME |WATER[ PUMPING CUMULATIVE VOL DISSOLVED TEMP SPEC. COND ORP TURBIDITY
(min) | LEVEL | RATE (ml/min) (GALLONS) OXYGEN (mg/L) (C) (umhos) pH (mVv) (NTU)

\\MABOS07FS01\Projects\PIT\Projects\Huntsville Cont W912DY-08-D-0003\TO#15 - LTM and LUC\Ash Landfill LTM\Round 20 -

December 2015\Field Forms\Templates\Field Forms for OB_S-25_Ash_S1617 GW .xls

9/19/2016



SAMPLING
ORDER

PRESERVATIVES

BOTTLES

COUNT/ VOLUME

TYPE

SAMPLE
NUMBER

TIME

CHECKED BY/
DATE

COMMENTS: (QA/QC?)

IDW INFORMATITON:

\\MABOSO07FSO01\Projects\PIT\Projects\Huntsville Cont W912DY-08-D-0003\TO#15 - LTM and LUC\Ash Landfill LTM\Round 20 -
December 2015\Field Forms\Templates\Field Forms for OB_S-25_Ash_S1617 GW.xls

9/19/2016




Ash Landfill Conditions Survey

Location NOTES (include date)

NCFL

Ash LF

Biowall A1/A2

Biowall B1

Biowall B2

Biowall C1

Biowall C2

ZV1 wall

Well conditions

\\MABOSO07FS01\Projects\PIT\Projects\Huntsville WERS\Seneca LTM, TO 23\01 - UFP-QAPP\! DRAFT\Appendices\field forms\Ash Soil Cap Condition Survey form.doc




OB Grounds

Date of Inspection:
Weather Conditions:

Observations should include assessment of integrity of 9-inch soil cap placed over residual
lead contaminated soil in 25 125'x125' grids.

Assessment should be made with respect to caps ability to ensure that indegenous terrestrial wildlife
are not exposed via direct dermal contact or incidental ingestion.

Note signs of erosion or animal burrowing to ensure underlying soils are not exposed to the environment.

Grid No. |Observations/Location of Disturbed Soils
1 A5
2 C5
3 B3
4 B2
5 C3
6 C2
7 C1
8 C7
9 D7
10 E9
11 H9
12 16
13 17
14 I8
15 J5
16 J6
17 J8

\\MABOSO07FS01\Projects\PIT\Projects\Huntsville Cont W912DY-08-D-0003\TO#15 - LTM and LUC\OB Grounds LTM FY 15\LTM Round 10 -
Oct 2015\Field Forms\template\Round 10 Cap Inspection.xls Page 1 of 2, 12/11/2013



OB Grounds

Grid No. |Observations/Location of Disturbed Soils
18 L8
19 L9
20 L10
21 M10
22 N10
23 P10
24| Q7
25 Q8
26 R8
27 S8

\\MABOSO07FS01\Projects\PIT\Projects\Huntsville Cont W912DY-08-D-0003\TO#15 - LTM and LUC\OB Grounds LTM FY 15\LTM Round 10 -
Oct 2015\Field Forms\template\Round 10 Cap Inspection.xls Page 2 of 2, 12/11/2013
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Appendix C

Analytical SOPs

Analytical SOPs are provided on the electronic (CD) version of this report.

UFP-QAPP - SENECA ARMY DEPOT ACTIVITY - FINAL

Appendices
C:\Users\P0091241\Documents\Projects\Seneca Army Depot TO23\QAPP\Final\Final_UFP-QAPP_SenecaT023_052317.docx
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1.0

SCOPE AND APPLICATION

The purpose of this SOP is to describe the procedures utilized by Katahdin Analytical
Services laboratory personnel to prepare and analyze aqueous and solid matrix samples for
purgeable organics by GC/MS in accordance with SW-846 Method 8260, current revision.

This SOP will consolidate all aspects of the analyses in one working document, to be revised
as necessary, for the purposes of consistency in data quality.

11

Definitions
VOC: Volatile Organic Compounds
VOA: Volatile Organic Analysis

ANALYTICAL BATCH: 20 or fewer samples that are analyzed together with the same
method sequence and the same lots of reagents and with the handling practices
common to each sample within the same time period or in continuous sequential time
periods.

METHOD BLANK (laboratory reagent blank): A quality control sample designed to
determine if method analytes or other interferences are present in the laboratory
environment, the reagents, or the apparatus. For aqueous samples, laboratory
reagent grade water is used as a blank matrix; for soil samples, baked organic-free
sand is used as a blank matrix. The blank is taken through the appropriate steps of
the process.

CALIBRATION CHECK: Verification of the ratio of instrument response to analyte
amount, a calibration check is done by analyzing a mid point standard. The calibration
check verifies that instrument conditions are sufficiently similar to those at initial
calibration.

CALIBRATION STANDARD (WORKING STANDARD): A solution prepared from the
stock standard solution that is used to calibrate the instrument response with respect
to analyte concentration.

INDEPENDANT CALIBRATION STANDARD: A solution prepared from a stock
standard solution independent of the standard that is used to calibrate the instrument.
This is prepared as an LCS and analyzed after the calibration before any sample
analysis.

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the
analyte(s) from an independent source and is analyzed exactly like a sample. Its
purpose is to determine whether the methodology is in control and to measure the
degree of accuracy of the determination.
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1.2

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of
stock solutions containing target analytes are added to a sample matrix prior to
sample extraction, in the case of soils, and/or analysis. Samples are split into
duplicates, spiked and analyzed. Percent recoveries are calculated for each of the
spiked analytes. The relative percent difference between the samples is calculated
and used to assess analytical precision.

STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of
known analyte standard versus the instrument response to the analyte.

STOCK STANDARD SOLUTION: A concentrated solution containing a single analyte
or mix of certified standards, or a concentrated solution of a single analyte prepared in
the laboratory with an assay reference compound. Stock standard solutions are used
to prepare calibration standards.

SURROGATES: Organic compounds which are similar to analytes of interest in
chemical composition as well as extraction and chromatography characteristics, but
which are not normally found in environmental samples. These compounds are
spiked into all blanks, standards, samples and spiked samples prior to analysis.
Percent recoveries are calculated for each surrogate. Surrogates provide an
indication of the accuracy for the analytical determination in a discrete sample matrix.

TARGET: A software system that combines full processing, reporting and
comprehensive review capabilities, regardless of chromatographic vendor and data

type.
TARGET DB: An oracle database used to store and organize all Target data files.

KATAHDIN INFORMATION MANAGEMENT SYSTEM (KIMS) : A complete multi-
user system with the capabilities of integrating laboratory instrumentation, generating
laboratory worksheets, providing complete Lab Order status and generating reports.
KIMS utilizes these features through a database.

Responsibilities

This method is restricted to use by, or under the supervision of analysts experienced
in the analysis of volatile organics by the current revision of EPA Method 8260. Each
analyst must demonstrate and document their ability to generate acceptable results
with this method. Refer to Katahdin SOP QA-805, current revision, “Personnel
Training and Demonstration of Capability”.

It is the responsibility of all Katahdin technical personnel involved in analysis of
volatile organics by Method 8260 to read and understand this SOP, to adhere to the
procedures outlined, and to properly document their data in the appropriate logbook.
Any deviations from the test or irregularities with the samples should also be recorded
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1.3

1.4

in the lab logbook and reported to the Department Manager or designated qualified
data reviewer responsible for this data.

It is the responsibility of the Department Manager to oversee that members of their
group follow this SOP, to ensure that their work is properly documented and to
initiate periodic review of the associated logbooks.

Safety

Users of this procedure must be cognizant of inherent laboratory hazards, proper
disposal procedures for contaminated materials and appropriate segregation of
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method
has not been precisely defined; however, each chemical should be treated as a
potential health hazard. A reference file of material safety data sheets is available to
all personnel involved in the chemical analysis. Everyone involved with the procedure
must be familiar with the MSDSs (material safety data sheets) for all the materials
used in this procedure.

Each qualified analyst or technician must be familiar with Katahdin Analytical
Environmental Health and Safety Manual including the Katahdin Hazardous Waste
Management Plan and must follow appropriate procedures. These include the use of
appropriate personal protective equipment (PPE) such as safety glasses, gloves and
lab coats when working with chemicals or near an instrument and not taking food or
drink into the laboratory. Each analyst should know the location of all safety
equipment. Each analyst shall receive a safety orientation from their Department
Manager, or designee, appropriate for the job functions they will perform.

Pollution Prevention/Waste Disposal

Whenever possible, laboratory personnel should use pollution prevention
techniques to address their waste generation. Refer to the current revision of the
Katahdin Hazardous Waste Management Program for further details on pollution
prevention techniques.

After analysis, partially-filed VOA vials and sample jars are returned to the
appropriate refrigerators to be disposed of in adherence with the Katahdin
Hazardous Waste Management Plan and Safety Manual and SOP SD-903, Sample
Disposal, current revision. Expired standards are lab packed, placed in the Katahdin
hazardous waste storage area, and disposed of in accordance with this SOP SD-
903.

Sample aliquots used for analysis are disposed of in accordance with SOP SD-903
and the Katahdin Hazardous Waste Management Plan and Safety Manual. The soil
samples must be decanted and the soil fraction disposed of separately in
compliance with Katahdin’s disposal policies.
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There are three general types of waste generated while performing the 8260
method. The “K” waste is a combination of water, sample aliquot (post analysis), as
well as internal and surrogate standards. “K” waste is generated when preparing
QC, during sample analysis, and procedural cleanup. There are “K” satellites
attached to each GC/MS instrument as well as an additional satellite located
adjacent to the VOA sample preparation bench. “O” waste consists of methanol (as
well as trace amounts of volatile analytes) and is generated when standard
preparation syringes are rinsed three times with methanol. The “O” waste stream
satellite is located inside the fume hood. Organic soil waste stream “I” consists of
any solid left over from sample preparation and/or analysis and is located inside the
fume hood. All satellites listed above are stored in a secondary container and are
located in the Volatile Organics Laboratory room 111.

2.0

SUMMARY OF METHOD

The general methodology involves purging aqueous and soil samples with helium, an inert
gas, for a set period of time to efficiently transfer purgeable organics to the gaseous phase.
Soil samples with higher contaminant levels are extracted with methanol prior to the helium
purge. These volatile organics are then retained on a cooled trap (commercially available trap
suitable for the methodology) before heating causes desorption into a gas chromatograph for
compound separation.  Detection occurs with an electron impact ionization mass
spectrometer.

3.0

INTERFERENCES

Interfering contamination may occur when a sample containing low concentrations of VOCs is
analyzed immediately after a sample containing high concentrations of VOCs. During initial
data review, all analyses are evaluated for potential carryover. Any samples that have
suspected carryover are reanalyzed. GC/MS policy is to reanalyze a sample with positive
detects greater than the Practical Quantitation Limit (PQL) that has been run immediately
after a sample with the same positive detects over the upper limit of the calibration. Typically
2 or 3 rinsing blanks are analyzed at the end of a sequence. Samples are not analyzed on
the instrument until a blank with no detects above PQL can be obtained. If the lines are
determined to be contaminated, then the entire concentrator must be backflushed with warm
methanol and water.

4.0

APPARATUS AND MATERIALS
4.1 Gas Chromatograph (GC): Hewlett Packard 6890.

4.2 Mass Spectrometer (MS): HP5973
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4.3

4.4

4.5

4.6

4.7

4.8

4.9

Helium: Carrier gas for routine applications. All carrier gas lines must be
constructed from stainless steel or copper tubing; non-polytetrafluoroethylene (non-
PTFE) thread sealant or flow controllers with rubber component are not to be used.

Column: RTX-VMS, 40 meter, 0.18 mm ID or equivalent.
Purge and Trap: Archon or Centurion auto samplers, and Encon concentrators.

Purge tubes: 5 mL fritted and 25 mL fritted purge vessels and 40 mL VOA vials for
soil analysis.

Hamilton Gastight syringes: 2.00 uL to 25.00 mL.

Acquisition System: The acquisition system must be interfaced to the MS and allow
continuous acquisition of data throughout the duration of the chromatographic
program. It must permit, at a minimum, the output of time vs. intensity (peak height
or peak area). Hewlett Packard Chemstation or equivalent.

Data System: The Target software is used for processing data and generating
forms.

5.0

REAGENTS AND STANDARDS

5.1

5.2

5.3

Purge and trap grade methanol

Organic-free Laboratory reagent grade water. Siemens, Poland Spring, or
equivalent. This water may need to be purged with nitrogen to eliminate organic
contaminants such as Methylene chloride and Chloroform, which are commonly
found at ambient levels in the laboratory.

Standards: Stock standards and working standards are received and recorded in
accordance with SOP CA-106 “Standard Preparation and Documentation”. After
ampulated standards are cranked open, the standard is transferred to a screw top
vial and stored in a freezer.

5.3.1 The expiration date for all standards except volatile gases is six months from
date of opening the ampule.

Volatile gases expire within 2 weeks of opening ampule (gases are
dichlorodifluoromethane, chloromethane, bromomethane, vinyl chloride,
chloroethane, and trichlorofluoromethane).

New standards must be opened if degradation is observed.
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5.3.2 Secondary dilution standards

5.3.2.1 Calibration Mix (without gases) — Prepare a standard in purge and
trap methanol containing the compounds listed below. The final
concentration of each compound is 100 ug/mL (some individual
analyte concentrations may vary, i.e. Ketones). The standard should
be prepared in a 1.0 mL conical vial with a mini-inert valve cap. The
standard must be prepared every 14 days and stored in the VOA
standards freezer between uses.

1,2-Dibromo-3-chloropropane  2,2-Dichloropropane Dibromomethane
1,1,1,2-Tetrachloroethane 2-Butanone Ethylbenzene
1,1,1-Trichloroethane 2-Chloroethylvinyl ether Hexachlorobutadiene
1,1,2,2-Tetrachloroethane 2-Chlorotoluene Idomethane
1,1,2-Trichloroethane 2-Hexanone Isopropylbenzene
1,1-Dichloroethane 4-Chlorotoluene Methyl tert-butyl ether
1,1-Dichloroethene 4-Methyl-2-pentanone Methylene chloride
1,1-Dichloropropene Acetone Naphthalene
1,2,3-Trichlorobenzene Benzene n-Butylbenzene
1,2,3-Trichloropropane Bromobenzene n-Propylbenzene
1,2,4-Trichlorobenzene Bromochloromethane p-Isopropyltoluene
1,2,4-Trimethylbenzene Bromodichloromethane sec-Butylbenzene
1,2-Dibromoethane Bromoform Styrene
1,2-Dichlorobenzene Carbon disulfide tert-Butylbenzene
1,2-Dichloroethane Carbon Tetrachloride Tetrachloroethene
1,2-Dichloropropane Chlorobenzene Tetrahydrofuran
1,3,5-Trimethylbenzene Chloroform Toluene
1,3-Dichlorobenzene cis-1,2-Dichloroethene trans-1,2-Dichloroethene
1,3-Dichloropropane cis-1,3-Dichloropropene trans-1,3-Dichloropropene
1,4-Dichlorobenzene Cyclohexane Trichloroethene
1-Chlorohexane Dibromochloromethane Vinyl Acetate

5.3.2.2 Gases Calibration Mix - Prepare a standard in purge and trap
methanol containing the compounds listed below. The final
concentration of each compound is 100 ug/mL. The standard should
be prepared in a 1.0 mL conical vial with a mini-inert valve cap. The
standard must be prepared every 7 days and stored in the VOA
standards freezer between uses.

Bromomethane
Chloromethane
Dichlorodifluoromethane
Trichlorofluoromethane
Vinyl Chloride
Chloroethane

5.3.2.3 Extras mix — Prepare a standard as above containing the compounds
listed below. The final concentration of each compound is 100
ug/mL. The standard should be prepared in a 1.0 mL conical vial
with a mini-inert valve cap. The standard must be prepared every 30
days and stored in the VOA standards freezer between uses.
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Acetonitrile Isobutyl alcohol
Acrolein Methacrylonitrile
Acrylonitrile Methylcyclohexane
Allyl chloride Methyl acetate
Chloroprene Methyl methacrylate
Diethyl ether Methyl tert-butyl ether
cis-1,4-Dichloro-2-butene Pentachloroethane
trans-1,4-Dichloro-2-butene Propionitrile
1,4-Dioxane Tertiary-amyl methyl ether
di-Isopropy! Ether Tertiary-butyl alcohol
Ethyl methacrylate 1,3,5-Trichlorobenzene
Ethyl tertiary-butyl ether 1,2,3-Trimethylbenzene
Freon-113

5.3.2.4 Independent Calibration Verification Standard, Laboratory Control

Spike and MS/MSD Mixture - Prepare a standard as above
containing the compounds listed in Table 3. The final concentration
of each compound is 200 ug/mL (some individual analyte
concentrations may vary, i.e. Ketones). The standard should be
prepared in a 1.0 mL conical vial with a mini-inert valve cap. The
standard must be prepared every 14 days and stored in the VOA
standards freezer between uses.

5.3.2.5 Surrogate/Internal Standard Solution - Prepare a standard as above

containing the compounds listed below. The final concentration of
each compound is 250 ug/mL or 50 ug/mL depending on which
autosampler you will be using. The standard must be prepared
every 14 days and stored on the Archon and/or the Centurion
autosampler in a pressurized vial or in the VOA standards freezer
between uses.

Internal Standards
Pentafluorobenzene
1,4-Difluorobenzene
Chlorobenzene-Ds

Surrogate Standards
4-Bromofluorobenzene
1,2-Dichloroethane-D4
Toluene-Dg

1,4-Dichlorobenzene-D;  Dibromofluoromethane

5.3.2.6 BFB Solution - Prepare a standard as above containing 4-BFB. The

final concentration is 25 ug/mL. The standard must be prepared
every 30 days and stored in the VOA standards freezer between
uses.

NOTE: The concentrations of standards may vary depending on the type of
autosampler being used.

Organic Free Sand — Ottawa Sand or equivalent baked at 110 °C overnight
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6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING

6.1

6.2

Aqueous samples

All agueous samples are collected in 40 mL VOA bottles with no headspace,
preserved with 1:1 HCI to a pH of <2 and stored at <6 C until analysis. Aqueous
samples must be analyzed within 14 days from sample collection if preserved and
within 7 days from sample collection if unpreserved.

Samples requiring Acrolein and Acrylonitrile analysis, require preservation of pH of
4-5 and cool to 0-6°C.

Soil Samples

Soil samples arriving at the laboratory in Terra-core or Encores Soil samplers must
be extruded into water or sodium bisulfate within 48 hours of sampling. Soils
samples extruded into water must be frozen at -15C + 5C until analysis. Soil
sample extruded into sodium bisulfate must be stored at <6 C until analysis.
Medium level soil (methanol preserved) samples are sampled into pre-weighed vials
containing 5 mLs methanol. Methanol preserved soil samples must be stored at
<6 C from the time of receipt at the lab until analysis.

Bulk soil samples are stored at <6 C until analysis.

All soil/sediments must be analyzed within 14 days from sample collection.

7.0 PROCEDURES

7.1

7.2

NAMING AND CODING CONVENTIONS FOR ANALYTICAL STANDARDS - Used
in accordance with SOP CA-106 “Standard Preparation and Documentation”.

COMPUTER (DATA SYSTEM) CONVENTIONS - Conventions for all instruments are
as follows:

e Sub-Directory for data acquisition: C\HPCHEM\1\DATA

e Tune file: BFB.U

e Method files:
For BFB Tune: BFB288AQ.M (waters) or BFB288SL.M (soils)
For all samples and standards: I826AXX.M
where: | = instrument ID (Each instrument is given a unique identifier).
A = matrix (A for water, S for soil and SB for sodium
bisulfate soils)
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XX = the calibration number in chronological order
o Data files:
For BFB: IB__ _.D
where: | is the instrument ID
_ _is.anumber in chronological order from 000 to 999.
For all other datafiles: 1___ _.D
Where: | is the instrument ID
__is.anumber in chronological order from 0000 to 9999.
This file also contains the Quantitation output file.
7.3 INSTRUMENT TUNING - Prior to the analysis of any calibration standards, blanks, or

samples, the GC/MS system must be shown to meet the mass spectral ion
abundance criteria for a 50 ng injection of p-Bromofluorobenzene (p-BFB), tabulated

below:
Mass Criteria
50 15.0-40.0% of mass 95
75 30.0-60% of mass 95
95 base peak, 100% relative abundance
96 5.0-9.0% of mass 95
173 less than 2.0% of mass 174
174 greater than 50.0% of mass 95
175 5.0-9.0% of mass 174
176 greater than 95.0%, but less than 101.0% of mass 174
177 5.0-9.0% of mass 176

7.3.1 The following are the GC/MS operating conditions for injection of BFB.

Column:

Temperatures: Injection port:
Transfer line:
Detector:

Isothermal temperature:

Run time:

Scan start time:

Scan parameters:

Mass range:

Number of A/D samples:

GC peak threshold:

Threshold:

RTX-624, 40 meter, 0.18 mm I.D or RTX-VMS, 40
meter, 0.18 mm ID.

200°

150°

240°

150°

8 minutes

3 minutes

not to exceed 2 sec per scan
35-300

8

1000 counts

10 counts

The BFB solution must be analyzed once at the beginning of each 12-hour period, the
time stamp of the injection of the BFB is the beginning of the 12-hour clock. All
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calibrations and samples must be run within the 12-hour clock as the method
specifies.

When the BFB run has concluded, the run must be evaluated to determine if sample
analysis can proceed. The chromatography and the ion ratios must be examined.
The BFB run is processed using the current algorithms in the Target software.

If the results indicate the system does not meet acceptance criteria, the GC/MS must
be manually tuned. Once the manual tune procedure is completed, BFB must be re-
injected and reevaluated. If the instrument still does not meet criteria, notify your
Department Manager. Under no circumstances should calibration proceed if the
instrument BFB tune is not in criteria.

7.4 INSTRUMENT CONFIGURATION / CALIBRATION

Purge and Trap conditions:

Parameter Aqueous Soil
Standby: 35° 35°
Prepurge: 0 min 0 min
Preheat Temp: Ambient 40°

Sample Temp: Ambient 40°

Purge: 11 min 11 min
Purge Flow Rate ~24-40 mL/min | ~24-40 mL/min
Dry purge: 2-4 min 2-4 min
Desorb preheat: 245° 245°
Desorb Temp: 250° 250°
Desorb Flow Rate: ~15 mL/min ~15 mL/min
Desorb time: 2-5 min 2-5 min

Dry purge: 2-4 min 2-4 min
Bake Time: 10 min 10 min
Bake Temp: 260° 260°

Auto drain: On On

Bake gas by pass: Off Off

Valve Temp: 120° 120°

Line Temp: 120° 120°

Runs per sample: 1 1

The above temperature settings are for a Vocarb 3000 trap, these
temperatures may vary with the use of alternative traps. Temperature settings
may also vary to optimize system performance.

Please refer to the Encon, Archon and Centurion Opperating manuals for
more specifics on programming features.

7.4.3 Initial Calibration for Method 8260

Once the instrument has achieved BFB tuning criteria, calibration of the
instrument can begin.
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7.4.4

To determine the linearity of response, the GC/MS must be initially calibrated
at six different levels.

For aqueous calibration, target analytes and surrogate are prepared at the
following concentrations; 1.0, 5.0, 20, 50, 100 and 200 ug/L. The curve is
analyzed at ambient temperature.

For a soil calibration target analytes and surrogates are prepped at the
following concentrations: 5.0, 10, 20, 50, 80 and 100 ug/L. The calibration
standards are stirred and heated to 40°C.

The following amounts standards should be added to 100 mL of organic-free
laboratory reagent grade water in order to generate a 6-point initial calibration
curve:

CAL. Mix Extras Mix
Notes STD. ID 100 ug/mL 100 ug/mL
AQ curve only VSTDO001 luL luL
VSTDO005 5 uL 5 uL
SL curve only VSTDO010 10 uL 10 uL
VSTD020 20 uL 20 uL
ccv VSTDO050 50 uL 50 uL
SL curve only VSTDO080 80 uL 80 uL
VSTD100 100 uL 100 uL
AQ Curve only VSTD200 200 uL 200 uL

The Surrogate & Internal Standard is spiked by the autosampler. The Archon
Surrogate/IS Mix is at 250 ug/ml and the instrument spikes 1 ul. The
Centurion Surrogate/IS Mix is prepared at 50 ug/ml and the instrument spikes
5 ul

After analysis of the six points, the standard analyses must be quantitated and
evaluated for adherence to QC criteria, as follows. Minimum requirements for
method files are use of specific quantitation ions and quantitating a specific set
of target compound and surrogates with a specified internal standard. These
requirements are found in Tables 3 and 5.

Initial Calibration Criteria

The percent (%) RSD for six calibration check compounds (CCC) must be less
than or equal to 30%. CCCs are 1,1-Dichloroethene, Chloroform, 1,2-
Dichloropropane, Toluene, Ethylbenzene, and Vinyl Chloride.

A system performance check must be performed as part of initial calibration.
The five system performance check compounds (SPCC) and the minimum
acceptable average relative response factors (RRF) for these compounds are
as follows (taken from 8260B):
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SPCC RRF
Chloromethane 0.10
1,1-Dichloroethane 0.10
Bromoform 0.10
Chlorobenzene 0.30
1,1,2,2-Tetrachloroethane 0.30

The SPCCs are used to check both the standard and instrument stability.

7.4.4.1 Linearity of Target Analytes

If the RSD of any target analyte is 15% or less using the average
response factor, then the response factor is presumed to be constant
over the calibration range, and the average response factor may be
used for quantitation.

If the RSD of any target analyte exceeds 15% using the average
response factor, then a calibration option outlined in section 7.0 of
method 8000 will need to be employed. Please note that some options
may not be allowable for certain states, federal programs, or clients.

Option 1 (Section 7.5.2 of method 8000 - Rev. 2, 12/96), is a linear
regression of instrument response versus the standard concentration.
The correlation coefficient (r) for each target analyte and surrogate
must be greater than or equal to 0.995. For linear models, Target
calculates the correlation coefficient and then squares it (r). This is
what is reported on all Target forms. The value for r* must be greater
than or equal to 0.990.

Option 2 (Section 7.5.3 of method 8000 - Rev. 2, 12/96), is a non-
linear calibration model not to exceed a third order (seven calibration
points required) polynomial. The lab would use a quadratic model or
second order polynomial. The use of a quadratic model requires six
calibration points. In order for the quadratic model to be acceptable,
the coefficient of determination must be greater than or equal to 0.99.

Note 1: For poor purging compounds like acetone, the %RSD value
may exceed the method acceptance limit of 15% but meet the
acceptance criteria for the linear and quadratic calibration models.
The average calibration model should still be used because this
calibration model is more accurate at concentrations near the LOQ
than either the linear or quadratic calibration models.

This is common for acetone but also may apply to other poor purging
ketones.

In any instance the % RSD must be below 30%.
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7.4.5

7.4.6

Note 2: Non-linear calibration model may not be allowable for certain
states, federal programs, or clients. South Carolina does not allow
non-linear calibration for compliance work originating in their state. In
these cases, a linear calibration model must be used.

Independent Calibration Verification

Immediately following an initial calibration, an independent calibration standard
must be analyzed. This standard contains all target compounds, internal
standards and surrogates at a concentration of 50 ug/L and is obtained from a
source independent of the initial calibration source. Please refer to section 8.1
and Table 1 for acceptance criteria and corrective action for this standard.

For projects or clients requiring DoD QSM, current revision, all project
analytes must fall between 80-120% of the true value. No samples may
be run until the ICV  criteria are met.

Calibration Verification

Once a valid initial calibration curve has been achieved, a continuing
calibration standard containing all the target compounds, internal standards
and surrogates at a concentration of 50 ppb must be analyzed every 12-hour
clock for Method 8260, timed from the injection of BFB. The relative response
factor from the 50 ppb continuing calibration check standard must be
compared to the average response factor data from the initial calibration.

The EICP (extracted ion current profile) area for any of the internal standards
in the calibration verification must not change by more than a factor of two (-
50% to +100%) from the same level standard in the last initial calibration. The
retention time for any internal standard cannot shift by more than 30 seconds
from the same level standard in the last initial calibration.

For Method 8260, if the percent difference for each CCC is less than or equal
to 20%, and all of the SPCCs have a relative response factor greater than or
equal to those listed in Section 7.4.4, the continuing calibration is considered
valid.

For projects or clients requiring DoD QSM, current version, all project analytes
must have + 20%D.

For all other projects, all project analytes should have + 30%D (+ 40%D for
poor performers).

Continuing calibration check criteria must be met before sample analysis can
proceed.
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7.5

7.4.7 Retention Time Windows

Retention time windows for each analyte and surrogate are set at the midpoint
standard of the calibration curve, following every ICAL. On days when an
ICAL is not performed, the initial CCV may be used. For each sample, the
RRT shall be compared with the mid-point of the ICAL or the most recently
updated RRT. If the RRT has changed by more than + 0.006 RRT units
indicates a significant change in system performance and the laboratory must
take appropriate corrective action.

QUALITY CONTROL SAMPLE ANALYSIS

When preparing standards in water or spiking samples with internal
standards/surrogates or matrix spike solution, be sure to rinse all syringes a minimum
of three times with purge and trap grade methanol between uses. Failure to do this
will result in cross-contamination of samples and standards.

7.5.1 Laboratory Control Sample (LCS)

The LCS mix is prepared from a secondary source vendor (i.e. different
vendor from the calibration standards). The LCS is analyzed immediately after
the initial calibration curve or calibration check and prior to the method blank to
minimize any analyte carryover possibilities in samples. Acceptance criteria
for the LCS are outlined in Section 8.0.

To prepare the water and medium-level soil LCS, 25 uL of the LCS and Extras
standard mix at 200 ug/mL are spiked into 100 mL of analyte-free laboratory
reagent grade water for a final concentration of 50 ug/L. The Archon
autosampler adds 1 uL of internal and 1 uL of surrogate standard to a 5 mL
aliquot of this preparation for analysis. The Centurion autosampler adds 5 uL
of both surrogates and internal standards to a 5 mL aliquot. To prepare the
low-level soil LCS, a stir bar is added to 5 mL of the above solution plus 5 g
baked Ottawa sand, in a VOA vial. The Archon unit adds an additional 10 mL
of water to which the internal and surrogate standards have been added; this
preparation is then heated, stirred and purged.

NOTE: In the event that the batch MS/MSD requirement cannot be fulfilled, a
laboratory Control Spike Duplicate must be analyzed.

7.5.2 Method Blank Analysis

After calibration criteria have been met, a method blank must be analyzed
before sample analysis can proceed. A method blank analysis must be
performed once for each 12-hour calibration immediately after analysis of the
calibration standard(s) and prior to sample analysis.
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7.5.3

754

755

The aqueous method blank is a volume of analyte free laboratory reagent
grade water spiked with internal and surrogate standards.

The low-level soil method blank is a volume of analyte free laboratory reagent
grade water plus 5 g baked Ottawa sand, spiked with internal and surrogate
standards. This method blank is analyzed using the low soil specification.

The method blank must contain less than the Practical Quantitation Level
(PQL) for all analytes of interest for the samples associated with the blank.

For projects requiring DoD QSM, current version, no analytes may be
detected >1/2 the PQL and > than the 1/10" the measured amount in any
sample or 1/10" the regulatory limit, whichever is larger. Except for common
laboratory contaminants which may not be detected > than the PQL.

Surrogate Recovery Limits

Laboratory established limits are derived for each of the surrogates. Please
refer to the current revision of Katahdin Analytical Services SOP # QA-808 for
further information on statistical limits. All samples including blanks, laboratory
control samples, matrix spikes and client samples, must meet the statistical
limits for the analysis to be considered valid. If surrogate recoveries do not
meet these limits, reanalysis must occur to confirm matrix interference.

Internal Standard Area Recoveries / Retention Times.

The internal standard responses and retention times in the method blank must
be evaluated immediately after or during data acquisition. If the EICP
(extracted ion current profile) area for any of the internal standard changes by
a factor of two (-50% to +100%), from the last daily calibration standard, the
GC/MS must by inspected, and corrective action taken. If the retention time for
any internal standard has shifted by more than 30 seconds from the mid-point
standard level of the most recent calibration sequence, the GC/MS must be
inspected and corrective action taken. All samples and QC must also meet the
EICP area and retention time criteria or must be reanalyzed.

For projects or clients requiring DoD QSM, current version, IS EICP areas
must be within -50% to + 100% of the ICAL midpoint standard. The
retention time must be + 30 seconds from the retention time of the ICAL
midpoint standard.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis
An MS/MSD must be analyzed every twenty samples of a similar matrix. The

MS/MSD is prepared in a manner similar to the LCS, except that 40 mL
aliquots (aqueous) or 5 g aliquots (soil), of environmental samples are used in
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7.6

place of the analyte-free laboratory reagent grade water. Note that trip blanks
and field/equipment blanks should not be used for MS/MSD analyses. The
spike solution (section 7.5.1) is added to the sample at a concentration of 50
ppb. Acceptance criteria for the MS/MSD are outlined in Section 8.0.

NOTE: In the event that sufficient volume of sample is not supplied to the
laboratory so that an MS/MSD set cannot be analyzed within a batch of 20
samples, a laboratory control spike duplicate must be analyzed.

SAMPLE ANALYSIS

When new samples are received, they should be checked for past sample history. |If
sample history cannot be located or the sites are different than past sites, the project
manager should be consulted. He/she may be able to provide more information
about the sample. Sample history is used to determine what order in which to run the
samples and at what dilution. Refer to Katahdin Analytical Services SOPCA-106,
“Basic Laboratory Technique”, current revision for information on subsampling.

Samples are removed from the VOA refrigerator and appropriate chain of custody
form is completed. Remove only the vials that have not been opened yet (opened
vials will be upside down). Note in sample run log any bubbles, and significant
discoloration or sediment in the sample vials.

7.6.1 SAMPLE ANALYSIS FOR 8260B WATER
7.6.1.1 Archon Autosamplers

Place the sample vials into the Archon sample tray and program the
Archon for the appropriate sample volume and or dilution for the
sample. The Archon unit will automatically transfer the sample to the
sparge vessel while adding the internal and surrogate standard. The
Archon can be programmed to run as many samples as will fit in the
twelve-hour window. The auto sampler hot water rinses the sparge
vessel, transfer lines, purge needle, and syringe between samples to
minimize possible carryover.

7.6.1.2 Centurion Autosamplers

Place the sample vials into the Centurion sample tray and program the
Centurion for the proper sequence. The Centurion will automatically
transfer the sample to the sparge vessel while adding the internal and
surrogate standards. Using the Centurion software, the analyst can
program the Centurion to run as many samples that will fit into a 12
hour clock. The autosampler uses hot water to rinse the sparge
vessel, transfer lines, purge needle and sample needle to minimize
carryover.
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Record the sample pH in the injection logbook after sample analysis is
complete (usually the day after the analysis is done) and return the sample vial
to the sample refrigerator.

Make sure that all entries in the injection log have been made in a complete,
neat, and legible manner. Corrections in any logbook must be crossed through
with a single line, dated, initialed and have a written explanation or the
applicable error code.

If for any reason a sample needs to be rerun, diluted or duplicated, it must be
noted in the comments section of the injection logbook. Additional information
may be needed to assure that any questions that arise during the review
process can be answered.

To minimize carryover from samples that contain a target compound at a level
exceeding the upper limit of the calibration curve, the following must be done:
monitor samples analyzed after the contaminated sample as well as the next
run of the contaminated sample in the same purge inlet for the target(s) in
guestion; both must have levels <PQL.

ANALYSIS OF LOW-LEVEL SOIL SAMPLES

Method 5035 Closed System Purge & Trap procedure for low level soils
(5 ug/Kg -200 ug/Kg)

Selecting the appropriate technique may depend on cleanup goals,
confidence levels, and anticipated levels of contamination. Field sampling
activities typically result in Encore or Encore-like devices being submitted to
the lab. These devices must be extruded within 48 hours. It is the
laboratory’s standard policy to extrude soil samples into 5 mL of Laboratory
reagent free laboratory reagent grade water that contains a magnetic stir
bar. The sample is subsequently frozen until analysis within 14 days. Note
that the sample must be extruded and frozen within 48 hours of sampling,
until analysis can begin. This approach is preferred over extrusion into
sodium bisulfate because it is believed that the sodium bisulfate reacts with
calcium carbonate in highly calcareous soils causing effervescence and
driving the volatile analytes out of solution. There is also anecdotal
information to suggest that acetone may be generated when bisulfate
preservation occurs. The Katahdin sample ID, extrusion date, and time are
recorded in the GC/MS extrusion logbook. Please refer to the Katahdin
method 5035 SOP, CA-214 for more detail.

In lieu of the use of Encore samplers, the lab may pre-weigh 40 mL VOA
vials containing 5 mL of laboratory reagent grade water or a 20% sodium
bisulfate solution and a magnetic stir bar and ship these to the field. The vial
is assigned a vial specific number prior to shipment to the field. The vial and
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7.6.2

weight will be recorded with its vial specific number in the methanol soil
logbook. If possible the field sampler should weigh the sealed vial to ensure
that 5 +/- 0.5 grams of sample were added in the field. When the lab
receives the vials back from the field, the vials will be weighed and the
weight recorded. The samples must be frozen within 48 hours of sampling,
until analysis can begin.

The subsequent analysis is performed on a specially developed autosampler
that heats, stirs, and purges the sample simultaneously without exposing the
contents of the vial to the atmosphere. This procedure will help to minimize
the loss of VOC’s due to transport, handling, and analysis and may help
minimize ambient lab contribution. The expected detection limits are
consistent with the traditional low soil technique from method 5030. The
Archon is programmed to heat each vial to 40°C during the purge time. Initiate
purging for 11.0 minutes; the sample must be heated to 40°C + 1°C before
purging can begin. If you have questions concerning setting up the
autosampler or initiating a GC/MS batch run, consult the Organic Department
Manager, or senior chemist within the group.

If the client does not require method 5035, method 5030 for analysis of low-
level soils may be followed. In this case, the Archon units may be used for the
preparative step.

ANALYSIS OF MEDIUM-LEVEL SOIL SAMPLES
Method 5030 Procedure for higher concentration soils (> 200 ug/Kg)

Higher concentration soils may be sampled as either a bulk sample or field
preserved with a water miscible solvent such as methanol. If sampled in an
Encore unit, the soil is extruded into methanol upon receipt at the lab.

Bulk Sample- A sample is placed in a glass jar or vial and returned to the lab
for extraction and analysis. In this approach the lab takes an aliquot of soil
and extracts with purge & trap grade methanol, a portion of the methanol is
then analyzed for volatile analytes.

Calibrate the balance properly (See SOP CA-102) and note it in the
appropriate logbook. Place 5.0 grams of thoroughly mixed, undecanted soil
sample in a 40.0 mL vial. Add 5.0 mL reagent grade methanol. Shake for 2
minutes. Let stand for 3 minutes. Record extraction in soil prep logbook.

Methanol Field Preservation - A 5 gram sample is added to a VOA vial that
has been previously charged with purge and trap grade methanol (the
volume of methanol is dependent upon client request). The vial with
methanol has been previously weighed in the lab and assigned a vial
specific number prior to shipment to the field. The vial and methanol weight
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7.7

will be recorded with its vial specific number in the VOA vial prep logbook. If
possible the field sampler should weigh the sealed vial to ensure that 5 +/-
0.5 grams of sample were added in the field. When the lab receives the vials
back from the field, the vials will be weighed and the weight recorded. A
portion of the methanol is then analyzed for volatile analytes.

For analysis on Archon or Centurion autosamplers, add 400 uL of the extract
into 20 mL of organic-free laboratory reagent grade water (e.g., Poland Spring
or equivalent). IS and SS is added by the Archon and/or Centurion
autosampler for analysis. This will give an estimated calibration range between
500-10000 ug/Kg.

FINAL DATA PACKAGE

7.7.1

Initial Data Review (IDR)

The initial data review is performed by the analyst who ran the samples. This
review is of sufficient quality and detail to provide a list of samples that need to
be reanalyzed or diluted and reanalyzed. The initial data review is performed
on the detailed quantitation reports of the analyzed sample. This data review
examines criteria that directly impact whether or not the sample needs to be
reanalyzed.

Surrogate recoveries

stability of internal standard responses

LCS spike recoveries

method blank acceptance

chromatography

target compound detection/quantitation / review for false positives

The analyst must evaluate all data using the QA Acceptance Criteria table
found within this SOP (Table 1). This table gives acceptance criteria and
corrective actions for criteria that are not met. In addition to evaluating QC
elements, the chromatography and quantitation of target analytes must be
reviewed.

7.7.1.1 Chromatography

The chromatography should be examined for the presence or absence
of any "ghost" peaks and can also be used as an indication of whether
or not matrix interferences might be influencing surrogate recoveries
and/or ISTD area recoveries. Whether or not the chromatography is
acceptable is a judgment call on the part of the analyst and should be
used in conjunction with other monitored QC (e.g., Surrogate
recoveries) to determine the necessity of reanalyses.
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Manual integrations are to be performed when chromatographic
conditions preclude the computer algorithm from correctly integrating
the peak of concern. In no instance shall a manual integration be
performed solely to bring a peak within criteria.

Each peak of concern is examined by the primary analyst to ensure
that the peak was integrated properly by the computer algorithm. An
“M” qualifier will automatically be printed on the quantitation report
summary.

This manual integration package must then be submitted to the
Organic Department Manager or his/her designee, who will review
each manual integration.

For specific procedures on how to manually integrate, refer to
Katahdin SOP QA-812, “Manual Integration”, current revision.

7.7.1.2 Target Compound Detection/Quantitation

The method files have been set up to error on the side of false
positives, that is to identify and quantitate peaks as target compounds
that may not necessarily be valid hits.

The requirements for qualitative verification by comparison of mass
spectra are as follows:

o all ions present in the standard mass spectra at a relative
intensity > 25% must be present in the sample spectrum.

o the relative intensities of primary and secondary ions must
agree within £20% between the standard and sample spectra.

o ions greater than 25% in the sample spectrum but not present

in the standard spectrum must be considered and accounted
for by the analyst.

If a compound cannot be verified by all three criteria above, but, in the
technical judgment of the mass spectral interpretation specialist, the
identification is correct, then the laboratory shall report that compound
on the Form 1 as a valid hit.

If any target concentration exceeds the upper limit, a dilution must be
made and analyzed. The dilution chosen should keep the response of
the largest target compound hit in the upper half of the initial calibration
range.

The GC/MS laboratory initial data review should be accomplished at
the beginning of a work shift for the previous set of analyses. After the
analyst has completed his or her initial data review, the data should
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immediately be forwarded to the Organic Department Manager, or
his/her designee.

7.7.1.3 Tentatively Identified Compounds (TIC)

TIC’s may be requested by certain clients for samples. Refer to SOP
CA-207 “GC/MS Library Search and Quantitation”.

7.7.2 Reporting

After the chromatograms have been reviewed and any target analytes have
been quantitated using Target, the necessary files are brought into Kims.
Depending on the QC level requested by the client, a Report of Analysis
(ROA) and additional reports, such as LCS forms and chronology forms, are
generated. The package is assembled to include the necessary forms and
raw data. The data package is reviewed by the primary analyst and then
forwarded to the secondary reviewer. The secondary reviewer validates the
data and checks the package for any errors. When completed, the package
is sent to the department manager for final review. A completed review
checklist is provided with each package. The final data package from the
Organics department is then processed by the Data Management
department.

8.0

QUALITY CONTROL AND ACCEPTANCE CRITERIA

Refer to Table 1 and to details in this section for a summary of QC requirements,
acceptance criteria, and corrective actions. These criteria are intended to be guidelines for
analysts. The criteria does not cover all possible situations. If any of the QC requirements
are outside the recovery ranges listed in this section or in Table 1, all associated samples
must be evaluated against all the QC. In some cases data may be reported, but may be
reanalyzed in other cases. Making new reagents and standards may be necessary if the
standardization is suspect. The corrective actions listed in this section and in Table 1 may
rely on analyst experience to make sound scientific judgments. These decisions are based
on holding time considerations, client and project specific Data Quality Objectives and on
review of chromatograms. The Department Manager, Operations Manager, and/or Quality
Assurance Officer may be consulted to evaluate data. Some samples may not be able to be
reanalyzed within hold time. In these cases “qualified” data with narration may be advisable
after consultation with the client.

In some cases the standard QC requirements listed in this section and in Table 1 may not be
sufficient to meet the Data Quality Objectives of the specific project. Much of the work
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions
may be different than those specified in this SOP. In these cases the appropriate information
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will be communicated to the Department Manager and/or senior chemists before initiation of
the analyses so that specific product codes can be produced for the project. In addition, the
work order notes for each project will describe the specific QAPP or QSM to be followed.

8.1

Independent Calibration Verification, LCS and MS/MSD Criteria

Statistical limits are compiled annually for LCS recoveries (archived in QA office).
Statistical limits are only calculated when at least 20 usable data points are
obtained for any given compound. If insufficient data points are available, nominal
limits are set by the Organic Department Manager, Laboratory Operations Manager
and Quality Assurance Officer. Refer to Katahdin SOP QA-808, “Generation and
Implementation of Statistical QC Limits and/or Control Charts,” current revision.

The use of statistical limits versus nominal limits is dependent on the client and
project. This information is communicated to the Organic Department Manager
through the Katahdin project manager. It is standard practice to use statistical limits
for reporting purposes and to evaluate any QC criteria exceedances. However,
nominal limits of 60-140% or 70-130% may be used for some projects or states.

The LCS recoveries for all analytes are evaluated. For non-DOD clients, the
exceedances from the laboratory established limits or nominal limits must be less than
ten percent of the client compound list. For DOD clients, all of the compounds of
interest must fall within either Katahdin’s statistically derived limits or the DOD QSM,
current version, limits with the following sporadic exceedance allowances.

Number of Number of

Analytes | Allowable Exceedances
>90 5

71-90 4

51-70 3

31-50 2

11-30 1
<11 0

Any LCS failure must be evaluated to determine if it is within the marginal
exceedance limits. These are listed in Appendix 3 of the DoD QSM. They also can
be calculated for our statistically derived limit by extending the limit from 3 to 4
standard deviations.

Additionally, the exceedances must be random. Any analyte failing 2 out of 3
consecutive LCS’s is considered to be non-random and may indicate another
problem.

If less than the number of allowable exceedances fail the statistical limits, no
corrective action is needed. If greater than the number of allowable exceedances
fail the statistical limits, corrective action may be taken. Corrective actions may
vary with each situation. However, in the case where the failures are high and the
samples are non-detect for those compounds, then no corrective action is required.
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8.2

8.3

Otherwise, corrective action may involve reanalysis or recalibration. The specific
corrective actions taken will rely on analyst experience to make sound scientific
judgments while considering client objectives, other quality control indicators and/or
the ability to reanalyze a sample within holding time.

Note: South Carolina does not allow for marginal exceedences for compliance work
originating in their state. Additionally, the laboratory statistically derived LCS limits
should fall within 70-130%.

The MS/MSD recoveries for all analytes are evaluated. If the LCS results are
acceptable but the MS/MSD is not, narrate. If both the LCS and MS/MSD are
unacceptable reprep the samples and QC.

For projects or clients requiring DoD QSM, current version, all project analytes in the
ICV must fall between 80-120% of the true value. No samples may be run until the
ICV criteria is met. Laboratory established recovery limits for LCS and MS/MSDs
must be within 3 standard deviations of the mean LCS recovery. MS/MSD pairs must
be run once per analytical/preparatory batch. RPDs must be less than or equal to
30% between MS and MSDs.

For analytes with no available DoD acceptance criteria, laboratory established limits
shall be used.

Surrogate Recovery Criteria

Statistical limits are compiled annually for surrogate recoveries (archived in QA office).
Statistical limits are only calculated when at least 30 usable data points are obtained
for any given compound. If insufficient data points are available, nominal limits are
set by the Organic Department Manager, Laboratory Operations Manager and Quality
Assurance Officer. The use of statistical limits versus nominal limits is dependent on
the client and project. This information is communicated to the Organic Department
Manager through the Katahdin project manager. It is standard practice to use
statistical limits for reporting purposes and to evaluate any QC criteria exceedances.
However, nominal limits of 60-140% or 70-130% may be used for some projects or
states.

QC Requirements

Refer to Table 1 for a summary of QC requirements, acceptance criteria, and
corrective actions. Table 1 criteria are intended to be guidelines for analysts. The
table does not cover all possible situations. If any of the QC requirements are
outside the recovery ranges listed in Table 1, all associated samples must be
evaluated against all the QC. In some cases data may be reported, but may be
reanalyzed in other cases. Making new reagents and standards may be necessary if
the standardization is suspect. The corrective actions listed in Table 1 may rely on
analyst experience to make sound scientific judgments. These decisions are based
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on holding time considerations, client and project specific Data Quality Objectives
and on review of chromatograms. The Department Manager, Operations Manager,
and/or Quality Assurance Officer may be consulted to evaluate data. Due to the 14-
day hold time associated with this method, samples may not be able to be reanalyzed
within hold time. In these cases “qualified” data with narration may be advisable after
consultation with the client.

9.0

METHOD PERFORMANCE

The method detection limit (MDL) is defined as the minimum concentration of a substance
that can be measured and reported with 99% confidence that the value is above zero. The
MDLs shall be determined and verified one time per type of instrument unless otherwise
required by the method.

Limits of Detection (LOD) is an estimate of the minimum amount of a substance that an
analytical process can reliably detect. An LOD is analyte and matrix specific and may be
laboratory-dependent. LODs must be determined for all parameters for which the laboratory
is accredited under the DoD Environmental Laboratory Accreditation Program. LOD’s must
be verified for every preparation and analytical method combination and on every applicable
instrument on a quarterly basis.

The Limit of Quantitation (LOQ) is the minimum levels, concentrations, or quantities of a
target variable (e.g., target analyte) that can be reported with a specified degree of
confidence. The LOQ shall be set at the lowest point in the calibration curve for all analyses
utilizing an initial calibration. LOQ’s must be verified quarterly for every preparation and
analytical method combination and on every applicable instrument on a quarterly basis for all
parameters included in the DoD Scope of Accreditation. The LOQ must be verified at least
once annually if the anaysis is not included in the DoD Scope of Accreditation.

MDLs are filed with the Organic Department Manager and then with the QAO. LOD and
LOQ verifications are filed with the QAO

Refer to the current revision of Katahdin SOP QA-806, Method Detection Limit, Instrument
Detection Limit and Reporting Limit Studies and Verifications, for procedures on
determining the MDL.

Refer to the current revision of Method 8260 for other method performance parameters
and requirements.

10.0

APPLICABLE DOCUMENTS/REFERENCES

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, USEPA SW846, 3"
Edition, Final Updates I, II, IIA, 1B, 111, IIIA, 11IB and IV, February 2007, Method 8260B.
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Department of Defense Quality Systems Manual for Environmental Laboratories (DOD
QSM), Version 4.2, 10/25/2010.

Department of Defense (DoD) and Department of Energy (DOE) Consolidated Quality
Systems Manual (QSM) for Environmental Laboratories, DoD QSM Version 5.0, March,
2013

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, June
2003.

The NELAC Institute, Laboratory Accreditation Standards, Volume 1, Management and
Technical Requirements for Laboratories Performing Environmental Analysis, 10/06/2010

Katahdin SOP CA-101, Equipment Maintenance and Troubleshooting, current revision

Katahdin SOP QA-806, Method Detection Limit, Instrument Detection Limit and Reporting
Limit Studies and Verifications, current revision
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TABLE 1
QC REQUIREMENTS - VOLATILE ORGANICS, METHOD 8260
QC Check Minimum Frequency Acceptance Criteria Corrective Action
Check of mass Prior to initial calibration Refer to the criteria listed in Retune instrument, and verify
spectral ion and calibration verification Section 7.3 of this SOP

intensities using
BFB

Six-point calibration
for all a

Initial calibration prior to
sample analysis

SPCCs average RF 00.30, except
chloromethane, 1,1-DCA and

Repeat initial calibration

calibration check standard

EICP area within -50% to +100%
of last calibration verification (12
hours) for each IS

nalytes bromoform 20.10; RSD for RFs O
30% for CCCs. Refer to section
7.4.3 also.
Independent Once, immediately Statistically derived from lab data If the surrogate recoveries in the ICV
Calibration following calibration or nominal limits depending on the | are low but the target analytes are
Verification project. Refer to QA records for acceptable, narrate. If the ICV recovery
statistical limits. Nominal limits is high but the sample results are <PQL,
are used as default limits. See narrate. If the ICV is out but the batch
also section 8.1 of this SOP for LCS is in criteria, narrate.
more information on allowable
exceedances.
Calibration Once per each 12 hours, SPCCs minimum RF = 0.30, Repeat initial calibration and reanalyze
verification prior to sample analysis in except chloromethane, 1,1-DCA all samples analyzed since the last
absence of initial cal and bromoform = 0.10; RF for successful calibration verification
CCC analytes O 20% (%D) of
average initial multipoint RF
IS During data acquisition of Retention time + 30 seconds; Inspect mass spectrometer or GC for

malfunctions; mandatory reanalysis of
samples analyzed while system was
malfunctioning

Method Blank

One per batch of 20 or
fewer samples.

No analytes of interest detected >
PQL with the exception of
Methylene Chloride

(1) Investigate source of contamination
(2) Evaluate the samples and
associated QC: i.e. If the blank results
are above the PQL, report sample
results which are <PQL or > 10X the
blank concentration.

Otherwise, reprep a blank and the
remaining samples.

LCS

One per batch of 20 or
fewer samples.

Statistically derived from lab data
or nominal limits depending on the
project. Refer to QA records for
statistical limits. Nominal limits
are used as default limits.

See also section 8.1 of this SOP
for more information on allowable
exceedances.

Evaluate the samples and associated
QC: i.e. If an MS/MSD was performed
and acceptable, narrate. If an
LCS/LCSD was performed and only one
of the set was unacceptable, narrate. If
the surrogate recoveries in the LCS are
also low but are acceptable in the blank
and samples, narrate. If the LCS
recovery is high but the sample results
are <PQL, narrate. Otherwise, reprep a
blank and the remaining samples.

Surrogate spike

Every sample, control,
standard and method
blank

Statistically derived limits.

Reprep and reanalyze for confirmation
of matrix interference when appropriate.

MS/MSD

One MS/MSD per every 20
samples.

Statistically derived from lab data

or nominal limits depending on the
project. Statistical limits are used
as default limits.

(1) Evaluate the samples and
associated QC: i.e. If the LCS results
are acceptable, narrate.

(2) If both the LCS and MS/MSD are
unacceptable reprep the samples and
QC.

MDL Studies, LOD
and LOQ
Verifications

Refer to KAS SOP QA-806, “Method Detection Limit, Instrument Detection Limit and Reporting Limit Studies
and Verifications”, current revision.
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TABLE 1

QC REQUIREMENTS - VOLATILE ORGANICS, METHOD 8260

QC Check

Minimum Frequency

Acceptance Criteria

Corrective Action

Demonstrate ability
to generate
acceptable P & A
using 4 replicate
analyses of a QC
check standard

Once per year for each
analyst; 4 reps

All recoveries within method QC
acceptance limits

Recalculate results; locate and fix
problem; rerun P & A study for those
analytes that did not meet criteria prior
to sample analysis
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TABLE 2
DOD QSM 4.2 QC REQUIREMENTS
QC Check Minimum | Acceptance Criteria Corrective Flagging Criteria Comments
Frequency Action

Demonstrate Prior to using QC acceptance criteria Recalculate results; NA. This is a demonstration of
acceptable any test published by DoD, if locate and fix problem, analytical ability to
analytical method and at available; otherwise, then rerun generate acceptable
capability any time there method-specific criteria. demonstration for precision and bias per the

is a significant
change in
instrument
type,
personnel, test
method, or
sample matrix.

those analytes that did
not meet criteria.

procedure in Appendix C.
No analysis shall be
allowed by analyst until
successful demonstration
of capability is complete.

LOD Refer to current
determination revision of
and verification | SOP QA-806
LOQ Refer to current
establishment revision of
and verification | SOP QA-806
Tuning Prior to ICAL Refer to method for Retune instrument and | Flagging criteria are not Problem must be
and at the specific ion criteria. verify. Rerun affected appropriate. corrected. No samples
beginning of samples. may be accepted without
each 12-hour a valid tune.
period.
Minimum five- ICAL prior to 1. Average response Correct problem then Flagging criteria are not Problem must be
point initial sample factor (RF) for SPCCs: repeat ICAL. appropriate. corrected. No samples
calibration analysis. VOCs 2 0.30 for may be run until ICAL has
(ICAL) for all chlorobenzene and passed. Calibration may
analytes 1,1,2,2- not be forced through the
tetrachlorolethane; > 0.1 origin.
for chloromethane,
bromoform, and 1,1-
dichloroethane.
2. RSD for RFs for CCCs
< 30% and one option
below:
Option 1: RSD for each
analyte < 15%;
Option 2: linear least
squares regression r =
0.995;
Option 3: non-linear
regression—coefficient of
determination (COD) r2 >
0.99 (6 points shall be
used for second order).
Second source | Once after All project analytes within | Correct problem and Flagging criteria are not Problem must be
calibration each ICAL. + 20% of true value. verify second source appropriate. corrected. No samples
verification standard. Rerun may be run until
(Icv) second source calibration has been

verification. If that fails,
correct problem and
repeat ICAL.

verified.
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TABLE 2
DOD QSM 4.2 QC REQUIREMENTS
QC Check Minimum | Acceptance Criteria Corrective Flagging Criteria Comments
Frequency Action

Retention time

Once per ICAL.

Position shall be set using

NA.

NA.

window the midpoint standard of
position the ICAL curve when
establishment ICAL is performed. On
for each days when ICAL is not
analyte and performed, the initial CCV
surrogate is used.
Evaluation of With each RRT of each target Correct problem, then Flagging criteria are not Laboratories may update
relative sample. analyte within + 0.06 RRT | rerun ICAL. appropriate. the retention times based
retention times units. on the CCV to account for
(RRT) minor performance
fluctuations or after
routine system
maintenance (such as
column clipping). With
each sample, the RRT
shall be compared with
the most recently updated
RRT. If the RRT has
changed by more than
+0.06 RRT units since the
last update, this indicates
a significant change in
system performance and
the laboratory must take
appropriate corrective
actions as required by the
method and rerun the
ICAL to reestablish the
retention times.
Continuing Daily before 1. Average RF for SPCCs | DoD project level If reanalysis cannot be Problem must be
calibration sample > 0.30 for chlorobenzene approval must be performed, data must be corrected. Results may
verification analysis and and 1,1,2,2- obtained for each of qualified and explained in | not be reported without a
(ccv) every 12 hours | tetrachlorolethane; = 0.1 the failed analytes or the case narrative. Apply valid CCV. Flagging is
of analysis for chloromethane, corrective action must Q-flag to all results for the | only appropriate in cases
time. bromoform, and 1,1- be taken. Correct specific analyte(s) in all where the samples
dichloroethane. problem, then rerun samples since last cannot be reanalyzed.
2. %Difference/Drift for all | calibration verification. | acceptable CCV.
target compounds and If that fails, then repeat
surrogates < 20%D (Note: | ICAL. Reanalyze all
D = difference when using | samples since last
RFs or drift when using acceptable CCV.
least squares regression
or non-linear calibration).
Internal Every field Retention time + 30 Inspect mass If corrective action fails in | Sample results are not
standards sample, seconds from retention spectrometer and GC field samples, apply Q- acceptable without a valid
verification standard, and time of the midpoint for malfunctions. flag to analytes IS verification.
QC sample. standard in the ICAL; Reanalysis of samples | associated with the non-

EICP area within -50% to
+100% of ICAL midpoint
standard.

analyzed while system
was malfunctioning is
mandatory.

compliant IS. Flagging
criteria are not
appropriate for failed
standards.
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TABLE 2
DOD QSM 4.2 QC REQUIREMENTS
QC Check Minimum | Acceptance Criteria Corrective Flagging Criteria Comments
Frequency Action
Method blank One per No analytes detected > % | Correct the problem. If reanalysis cannot be Problem must be
preparatory RL (> RL for common lab | Report sample results performed, data must be corrected. Results may
batch. contaminants) and > 1/10 | that are <LOD or >10x | qualified and explained in | not be reported without a
the amount measured in the blank the case narrative. Apply valid method blank.
any sample or 1/10 the concentration. B-flag to all results for the | Flagging is only
regulatory limit (whichever | Reprepare and specific analyte(s) in all appropriate in cases
is greater). Blank result reanalyze the method samples in the associated | where the samples
must not otherwise affect | blank and all preparatory batch. cannot be reanalyzed.
sample results. associated samples
with results > LOD and
< 10x the
contaminated blank
result. Contact Client
if samples cannot be
reprepped within hold
time.
LCS containing | One per The laboratory shall use Correct problem, then If reanalysis cannot be Problem must be
all analytes to preparatory laboratory control limits reprep and reanalyze performed, data must be corrected. Results may
be reported, batch. (CLs) or use DoD- the LCS and all qualified and explained in | not be reported without a
including generated LCS-CLs, if samples in the the case narrative. Apply valid LCS. Flagging is
surrogates available depending on associated preparatory | Q-flag to specific only appropriate in cases
project requirements. In- batch for failed analyte(s) in all samples where the samples
house CLs may not be analytes, if sufficient in the associated cannot be reanalyzed.
greater than + 3 times the | sample material is preparatory batch.
standard deviation of the available. Refer to
mean LCS recovery. A Table G-1 for number
number of analytes may of marginal
fall outside the CL but exceedences allowed.
within marginal Contact Client if
exceedance limit samples cannot be
depending on the total reprepped within hold
number of analytes in the | time.
LCS.
Matrix Spike One per For matrix evaluation, use | Examine the project- For the specific analyte(s) | For matrix evaluation
(MS) preparatory LCS acceptance criteria. specific DQOs. in the parent sample, only. If MS results are
batch per Contact the client as to | apply J-flag if acceptance | outside the LCS limits,
matrix if additional measures to | criteria are not met. the data shall be
sufficient be taken. evaluated to determine
sample is the source of difference
available. and to determine if there
is a matrix effect or
analytical error.
Matrix spike One per MSD: For matrix Examine the project- For the specific analyte(s) | The data shall be
duplicate preparatory evaluation, use LCS specific DQOs. in the parent sample, evaluated to determine
(MSD) or batch per acceptance criteria. Contact the client as to | apply J-flag if acceptance | the source of difference.
sample matrix if MS/MSD: RPD < 30% . additional measures to | criteria are not met.
duplicate sufficient be taken.
sample is

available.
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TABLE 2

DOD QSM 4.2 QC REQUIREMENTS

QC Check

Minimum
Frequency

Acceptance Criteria

Corrective
Action

Flagging Criteria

Comments

Surrogate
spike

All field and QC
samples.

The laboratory shall use
laboratory surrogate CLs
or use DoD-generated

surrogate CLs, if available

depending on project
requirements. .

For QC and field
samples, correct
problem then reprep
and reanalyze all failed
samples for failed
surrogates in the
associated preparatory
batch, if sufficient
sample material is
available. If obvious
chromatographic
interference with
surrogate is present,
reanalysis may not be
necessary. Contact
Client if samples
cannot be reprepped
within hold time.

Apply Q-flag to all
associated analytes if
acceptance criteria are
not met.

Alternative surrogates are
recommended when there
is obvious
chromatographic
interference.

Results
reported
between DL
and LOQ

NA.

NA.

NA.

Apply J-flag to all results
between DL and LOQ.
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TABLE 3
DOD QSM 5.0 QC REQUIREMENTS
QC Check Minimum Acceptance Criteria | Corrective Action Flagging Criteria Comments
Frequency
Tune Check Prior to ICAL Specific ion abundance Retune instrument Flagging is not No samples shall be analyzed
and prior to criteria of BFB or DFTPP | and verify. appropriate. without a valid tune.
each 12-hour from method.
period of
sample
analysis.
Performance At the Degradation = 20% for Correct problem, then | Flagging is not The DDT breakdown and
Check ( Method | beginning of DDT. Benzidine and repeat performance appropriate. Benzidine/Pentachlorophenol
8270 only) each 12-hour pentachlorophenol shall checks. tailing factors are considered
period, prior to be present at their overall system checks to
analysis of normal responses, and evaluate injector port inertness
samples. shall not exceed a tailing and column performance and
factor of 2. are required regardless of the
reported analyte list.
Initial At instrument Each analyte must meet | Correct problem then Flagging is not Minimum 5 levels for linear
calibration set-up, prior to one of the three options repeat ICAL. appropriate. and 6 levels for quadratic. No
(ICAL) for all sample below: samples shall be analyzed
analytes analysis Option 1: RSD for each until ICAL has passed. If the
(including analyte = 15%; specific version of a method
surrogates) At Option 2: linear least requires additional evaluation
instrument set- squares regression for (e.g., RFs or low calibration
up, prior to each analyte: r2 = 0.99; standard analysis and
sample analysis Option 3: non-linear recovery criteria) these
least squares regression additional requirements must
(quadratic) for each also be met.
analyte: r2 = 0.99.
Retention Time | Once per ICAL | Position shall be set NA. NA. Required for each analyte and
window position | and at the using the midpoint surrogate.
establishment beginning of standard of the ICAL
the analytical curve when ICAL is
sequence. performed. On days
when ICAL is not
performed, the initial
CCV is used.
Evaluation of With each RRT of each reported Correct problem, then | NA RRTs may be updated based
Relative sample. analyte within + 0.06 rerun ICAL. on the daily CCV. RRTs shall
Retention RRT units. be compared with the most
Times (RRT) recently updated RRTSs.
Initial Once after All reported analytes Correct problem. Flagging is not No samples shall be analyzed
Calibration each ICAL, within £ 20% of true Rerun ICV. If that appropriate. until calibration has been
Verification analysis of a value. fails, repeat ICAL. verified with a second source.
(Icv) second source

standard prior
to sample
analysis.
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TABLE 3
DOD QSM 5.0 QC REQUIREMENTS
QC Check Minimum Acceptance Criteria | Corrective Action Flagging Criteria Comments
Frequency
Continuing Daily before All reported analytes and | Recalibrate, and If reanalysis cannot be | Results may not be reported
Calibration sample surrogates within £ 20% reanalyze all affected performed, data must without a valid CCV. Flagging
Verification analysis; after of true value. All samples since the last | be qualified and is only appropriate in cases
(ccv) every 12 hours | reported analytes and acceptable CCV; or explained in the case where the samples cannot be
of analysis surrogates within £ 50% Immediately analyze narrative. Apply Q-flag | reanalyzed. If the specific
time; and at the | for end of analytical two additional to all results for the version of a method requires
end of the batch CCV. consecutive CCVs. If specific analyte(s) in additional evaluation (e.g.,
analytical batch both pass, samples all samples since last average RFs) these additional
run. may be reported acceptable calibration requirements must also be
without reanalysis. If verification. Results met.
either fails, take may hot be reported
corrective action(s) without a valid CCV.
and re-calibrate; then
reanalyze all affected
samples since the last
acceptable CCV.
Internal Every field Retention time within Inspect mass If corrective action fails
standards (IS) sample, 10 seconds from spectrometer and GC | in field samples, data
standard and retention time of the for malfunctions and must be qualified and
QC sample. midpoint standard in the | correct problem. explained in the case
ICAL; EICP area within - | Reanalysis of narrative. Apply Q-flag
50% to +100% of ICAL samples analyzed to analytes associated
midpoint standard. while system was with the non-compliant
malfunctioning is IS. Flagging is not
mandatory. appropriate for failed
standards.
Method Blank One per No analytes detected > Correct problem. If If reanalysis cannot be | Results may not be reported
(MB) preparatory % LOQ or > 1/10 the required, reprep and performed, data must without a valid method blank.
batch. amount measured in any | reanalyze MB and all be qualified and Flagging is only appropriate in
sample or 1/10 the samples processed explained in the case cases where the samples
regulatory limit, with the contaminated | narrative. Apply B-flag | cannot be reanalyzed.
whichever is greater. blank. to all results for the
Common contaminants specific analyte(s) in
must not be detected > all samples in the
LOQ. associated preparatory
batch.
Laboratory One per A laboratory must use Correct problem, then | If reanalysis cannot be | Must contain all surrogates
Control Sample | preparatory the QSM Appendix C reprep and reanalyze performed, data must and all analytes to be
(LCS) batch. Limits for batch control if | the LCS and all be qualified and reported. Results may not be
project limits are not samples in the explained in the case reported without a valid LCS.
specified. If the associated narrative. Apply Q-flag | Flagging is only appropriate in
analyte(s) are not listed, preparatory batch for to specific analyte(s) in | cases where the samples
use in-house LCS limits failed analytes, if all samples in the cannot be reanalyzed.
if project limits are not sufficient sample associated preparatory
specified. material is available. batch.
Matrix Spike One per A laboratory must use Examine the project- For the specific Must contain all surrogates
(MS) preparatory the QSM Appendix C specific requirements. | analyte(s) in the parent | and all analytes to be
batch. Limits for batch control if | Contact the client as sample, apply J-flag if reported. If MS results are

project limits are not
specified. If the
analyte(s) are not listed,
use in-house LCS limits
if project limits are not
specified.

to additional
measures to be
taken.

acceptance criteria are
not met and explain in
the case narrative.

outside the limits, the data
shall be evaluated to
determine the source(s) of
difference, i.e., matrix effect or
analytical error.
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TABLE 3
DOD QSM 5.0 QC REQUIREMENTS
QC Check Minimum Acceptance Criteria | Corrective Action Flagging Criteria Comments
Frequency
Matrix Spike One per A laboratory must use Examine the project- For the specific MSD: Must contain all
Duplicate preparatory the QSM Appendix C specific requirements. | analyte(s) in the parent | surrogates and all analytes to
(MSD) or Matrix | batch. A Limits for batch control if | Contact the client as sample, apply J-flag if be reported. The data shall be
Duplicate (MD) laboratory must | project limits are not to additional acceptance criteria are | evaluated to determine the
use the QSM specified. If the measures to be not met and explain in | source of difference.
Appendix C analyte(s) are not listed, taken. the case narrative.
Limits for batch | use in-house LCS limits
control if if project limits are not
project specified. MSD or MD:
RPD of all analytes =
20% (between MS and
MSD or sample and
MD).
Surrogate All field and QC | QC acceptance criteria Correct problem, then | Apply Q-flag to all Alternative surrogates are
Spike samples. specified by the project, reprep and reanalyze associated analytes if recommended when there is

if available; otherwise
use QSM Appendix C
limits or in-house LCS
limits if analyte(s) are
not listed.

all failed samples for
all surrogates in the
associated
preparatory batch, if
sufficient sample
material is available.
If obvious
chromatographic
interference with
surrogate is present,
reanalysis may not be
necessary.

acceptance criteria are
not met and explain in
the case narrative.

obvious chromatographic
interference.
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TABLE 4
SUMMARY OF METHOD MODIFICATIONS
TOPIC KATAHDIN SOP CA-202-16 METHOD 8260, current revision
Apparatus/Materials None
Reagents None

Sample preservation/
handling

Preserved samples analyzed within 14
days.

Unpreserved samples analyzed within 7
days.

Preserved samples analyzed within 14
days. No criteria for unpreserved samples.

Procedures (1) Use laboratory reagent grade water for | (1) Use an aliquot of a clean (control)
low level soil calibration, method blanks, matrix similar to the sample matrix.
and laboratory control samples to minimize | (2) Recommended internal standards —
clogging of archon soil needles with sand. fluorobenzene,

(2) Internal Standards- pentafluoro- chlorobenzene-d5, 1,4-dichloro-
benzene, 1,4-difluorobenzene, benzene-d4
chlorobenzene-d5, 1,4-dichloro-
benzene-d4
QC - Spikes None
QC-LCS None

QC - Accuracy/Precision

PQL — Practical Quantitation Level — three
to ten times the MDL.

EQL — Estimated Quantitation Level — five
to ten times the MDL

QC - MDL

None
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TABLE 5

VOA COMPOUNDS AND CHARACTERISTIC IONS

COMPOUND 1° ION 2° ION
Acetone 43 58
Acetonitrile 41 40, 39
Acrolein 56 55, 58
Acrylonitrile 53 52,51
Allyl Chloride 76 41, 39
Benzene 78 -
Bromobenzene 156 77,158
Bromochloromethane 128 49, 130
Bromodichloromethane 83 85, 127
Bromoform 173 175, 254
Bromomethane 94 96
2-Butanone 43 72
n-Butylbenzene 91 92,134
Sec-Butylbenzene 105 134
Tert-Butylbenzene 119 91,134
Carbon Disulfide 76 78
Carbon Tetrachloride 117 119
Chlorobenzene 112 77,114
Chloroethane 64 66
2-Chloroethylvinyl Ether 63 65, 106
Chloroform 83 85
Chloromethane 50 52
Chloroprene 53 88, 90
2-Chlorotoluene 91 126
4-Chlorotoluene 91 126
Cyclohexane 56 84, 60
1,2-Dibromo-3-Chloropropane 75 155, 157
Dibromochloromethane 129 127
1,2-Dibromoethane 107 109, 188
Dibromomethane 93 95, 174
Diethyl Ether 74 45, 59
1,2-Dichlorobenzene 146 111, 148
1,3-Dichlorobenzene 146 111, 148
1,4-Dichlorobenzene 146 111, 148
Dichlorodifluoromethane 85 87
1,1-Dichloroethane 63 65, 83
1,2-Dichloroethane 62 98
1,1-Dichloroethene 96 61, 63
Cis-1,2-Dichloroethene 96 61, 98
Trans-1,2-Dichloroethene 96 61, 98
1,2-Dichloropropane 63 112
1,3-Dichloropropane 76 78
2,2-Dichloropropane 77 97
1,1-Dichloropropene 75 110, 77
Cis-1,3-Dichloropropene 75 77,39
Trans-1,3-Dichloropropene 75 77, 39
Cis-1,4-Dichloro-2-butene 75 53, 77
Trans-1,4-Dichloro-2-butene 53 88, 75
1,4-Dioxane 88 58, 43
Di-Isopropyl ether 45 43, 87
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TABLE 5

VOA COMPOUNDS AND CHARACTERISTIC IONS

COMPOUND 1° ION 2° ION
Ethylbezene 91 106
Ethyl methacrylate 69 41,99
Ethyl tertiary-butyl ether 59 87,57
Freon-113 151 101
Hexachlorobutadiene 225 223, 227
2-Hexanone 43 58, 57, 100
Idomethane 142 127, 141
Isobutyl alcohol 43 41, 42
Isopropylbezene 105 120
p-Isopropyltoluene 119 134,91
Methacrylonitrile 41 67, 39
Methylcyclohexane 83 55, 98
Methylene chloride 84 86, 49
Methyl acetate 43 74
Methyl methacrylate 69 41, 100
4-Methyl-2-pentanone 43 58, 85, 100
Methyl tert-butyl ether 73 57,41
Naphthalene 128 -
Pentachloroethane 167 130, 132
Propionitrile 54 52, 55
n-Propylbenzene 91 120
Styrene 104 78
Tertiary-amyl methyl ether 73 55,87, 71
Tertiary-butyl alcohol 59 41, 43
1,1,1,2-Tetrachloroethane 131 133,119
1,1,2,2-Tetrachloroethane 83 131, 85
Tetrachloroethene 164 129, 131, 166
Tetrahydrofuran 42 72,71
Toluene 92 91
1,2,3-Trichlorobenzene 180 182, 145
1,2,4-Trichlorobenzene 180 182, 145
1,3,5-Trichlorobenzene 180 182, 145
1,1,1-Trichloroethane 97 99, 61
1,1,2-Trichloroethane 83 97, 85
Trichloroethene 95 97, 130, 132
Trichlorofluoromethane 151 101, 153
1,2,3-Trichloropropane 75 77
1,2,3-Trimethylbenzene 105 120
1,2,4-Trimethylbenzene 105 120
1,3,5-Trimethylbenzene 105 120
Vinyl acetate 43 86
Vinyl chloride 62 64
Xylenes (Total) 106 91
1-Chlorohexane 91 55,43
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TABLE 6

ANALYTE QUANTITATION AND INTERNAL STANDARDS

Pentafluorobenze

1,4-Difluorobenzene

Chlorobenzene - d5

1,4-Dichlorobenzene - d4

Dichlorodifluoromethane

1,2-Dichloroethane

1,3-Dichloropropane

1,1,2,2-Tetrachloroethane

Chloromethane

1,1-Dichloropropene

Tetrachloroethene

1,2,3-Trichloropropane

Bromomethane

Carbon tetrachloride

Dibromochloromethane

Isopropylbenzene

Vinyl chloride

Benzene

Chlorobenzene

Bromobenzene

Chloroethane

1,2-Dichloropropane

1,1,1,2-Tetrachloroethane

2-Chlorotoluene

Trichlorofluoromethane Trichloroethene Ethylbenzene 4-Chlorotoluene
Methylene Chloride Dibromomethane Xylenes (total) 1,3,5-Trimethylbenzene
Acetone Bromodichloromethane Bromoform Tert-Butylbenzene
1,1-Dichloroethene cis -1,3-Dichloropropene Styrene 1,2,4-Trimethylbenzene
1,1-Dichloroethane 4-Methyl-2-pentanone 2-Hexanone Sec-Butylbenzene
cis-1,2-Dichloroethene Toluene-d8 (surr.) Bromoform 1,3-Dichlorobenzene

trans-1,2-Dichloroethene

Toluene

P-Isopropyltoluene

Chloroform

trans-1,3-Dichloropropene

1,4-Dichlorobenzene

2,2-Dichloropropane

1,1,2-Trichloroethane

1,2-Dichlorobenzene

2-Butanone 1,2-Dibromoethane N-Propylbenzene
Methyl-tert-butyl ether (MTBE) Vinyl Acetate 1,2-Dibromo-3-chloropropane
Tetrahydrofuran Methyl Methacrylate 1,2,4-Trichlorobenzene

Bromochloromethane

Ethyl Methacrylate

Naphthalene

1,1,1-Trichloroethane

1,4-Dioxane

Hexachlorobutadiene

Tertiary-butyl alcohol (TBA)

2-Chloroethylvinyl ether

1,2,3-Trichlorobenzene

Di-isopropy! ether (DIPE)

Bromofluorobenzene (surr.)

cis-1,4-Dichloro-2-butene

Ethyl-tert-butylether (ETBE)

trans-1,4-Dichloro-2-butene

Tertiary-amyl methyl ether

Pentachloroethane

Diethyl ether

n-Butylbenzene

Carbon disulfide

1,3,5-Trichlorobenzene

Freon-113

1,2,3-Trimethylbenzene

lodomethane

Acrolein

Isobutyl Alcohol

Allyl Chloride

Chloroprene

Propionitrile

Methacrylonitrile

Acrylonitrile

Cyclohexane

Methyl Acetate

Methylcyclohexane

1-Chlorohexane

Dibromofluoromethane (surr.)

1,2-Dichloroethane-d4 (surr.)
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FIGURE 1
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FIGURE 2

EXAMPLE OF GC/MS STANDARDS RECEIPT LOGBOOK PAGE
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FIGURE 3

EXAMPLE OF VOA STANDARDS PREPARATION LOGBOOK PAGE
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1.0 SCOPE AND APPLICATION

This SOP describes all aspects of the analysis of aqueous samples for Methane, Ethane and
Ethene by RSK-175, as performed by Katahdin Analytical Services, Inc. including sample
preparation, sample analysis, data review, standard preparation and instrument calibration.

1.1

Definitions:

ANALYTICAL BATCH: 20 or fewer samples which are analyzed together with the same
method sequence and the same lots of reagents and with the manipulations common
to each sample within the same time period or in continuous sequential time periods.

METHOD BLANK (LABORATORY REAGENT BLANK): An artificial sample designed
to determine if method analytes or other interferences are present in the laboratory
environment, the reagents, or the apparatus.

CALIBRATION STANDARD (WORKING STANDARD): A standard prepared from the
stock standard that is used to calibrate the instrument response with respect to analyte
concentration.

INDEPENDENT CALIBRATION VERIFICATION (ICV): The ICV is obtained from a
source external to the laboratory and different from the source of calibration standards.
A reagent water blank is spiked with the ICV Standard and analyzed immediately
following a calibration.

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the
analyte(s) of interest and is analyzed exactly like a sample. Its purpose is to determine
whether the methodology is in control, and whether the laboratory is capable of making
accurate and precise measurements. The LCS is obtained from a source different from
the source of the calibration standards.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of
stock standards of certain analytes are added to a sample matrix prior to sample
analysis. Samples are split into duplicates, spiked and analyzed. Percent recoveries
are calculated for each of the analytes detected. The relative percent difference
between the samples is calculated and used to assess analytical precision. MS/MSD's
are spiked with the same standard as the LCS.

STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of
known analyte standard versus the instrument response to the analyte.

KATAHDIN INFORMATION MANAGEMENT SYSTEM (KIMS): A complete multi-
user system with the capabilities of integrating laboratory instrumentation,
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1.2

1.3

generating laboratory worksheets, providing complete Lab Order status and
generating reports. KIMS utilizes these features through a database.

PE NELSON TURBOCHROM: A data acquisition system that is used to collect
chromatographic data. The system can also be used to archive raw data files.

TARGET: A software system that combines full processing, reporting and
comprehensive review capabilities, regardless of chromatographic vendor and data

type.
TARGET DB: An oracle database used to store and organize all Target data files.
Responsibilities

This method is restricted to use by, or under the supervision of analysts experienced in
the analysis of Methane Ethane, Ethene by method RSK-175. Each analyst must
demonstrate and document their ability to generate acceptable results with this method.
Refer to Katahdin SOP QA-805, “Personnel Training & Documentation of Capability”,
current revision.

It is the responsibility of all Katahdin technical personnel involved in the Methane
Ethane, Ethene by method RSK-175 to read and understand this SOP, adhere to the
procedures outlined, and to properly document their data in the appropriate lab
notebook. Any deviations from the test or irregularities with the samples should also be
recorded in the lab notebook and reported to the Department Manager or designated
qualified data reviewer responsible for this data.

It is the responsibility of the Department Manager to oversee that members of their
group follow this SOP, that their work is properly documented and to indicate periodic
review of the associated logbooks.

Safety

Users of this procedure must be cognizant of inherent laboratory hazards, proper
disposal procedures for contaminated materials and appropriate segregation of
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method
has not been precisely defined; however, each chemical should be treated as a
potential health hazard. A reference file of material safety data sheets is available to all
personnel involved in the chemical analysis. Everyone involved with the procedure
must be familiar with the MSDSs for all the materials used in this procedure.

Each qualified analyst or technician must be familiar with Katahdin Analytical
Environmental Health and Safety Manual including the Katahdin Hazardous Waste
Plan and must follow appropriate procedures. These include the use of appropriate
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personal protective equipment (PPE) such as safety glasses, gloves and lab coats
when working with chemicals or near an instrument and not taking food or drink into the
laboratory. Each analyst should know the location of all safety equipment. Each analyst
shall receive a safety orientation from their supervisor, or designee, appropriate for the
job functions they will perform.

1.4 Waste Disposal

Whenever possible, laboratory personnel should use pollution prevention
techniques to address their waste generation. Refer to the current revision of the
Katahdin Hazardous Management Program for further details on pollution
prevention techniques.

Wastes generated during the preparation of samples must be disposed of in
accordance with the Katahdin Hazardous Waste Plan and Safety Manual and SOP
SD-903, “Sample Disposal,” current revision. Expired standards are lab packed,
placed in the Katahdin hazardous waste storage area, and disposed of in
accordance with this SOP. Used headspace vials are disposed of in the “P” waste
satellite accumulation area located under GCO05.

2.0

SUMMARY OF METHOD

A water sample is collected in a 40 mL VOA bottle using a Teflon faced septum and cap. In
the laboratory, a 5 mL aliquot of a sample is injected into a vial and placed onto a
headspace autosampler where each sample is shaken and heated prior to injection. The
analyte(s) present in the samples will partition between the water and the gas phase
according to Henry’s Law. The autosampler pressurizes the sample in order to inject 1 mL
of headspace onto a gas chromatographic column where the gaseous compounds are
separated and detected by a flame ionization detector (FID).

3.0

INTERFERENCES

The sample integrity is compromised if the sample vial contains headspace prior to sample
preparation. The presence of headspace in the sample vial is notated in the laboratory
narrative.

4.0

APPARATUS AND MATERIALS

4.1 Gas Chromatograph: GC Hewlett Packard 5890 series | or Il connected to the
Turbochrom data system, or equivalent
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4.2 Headspace Analyzer: Agilent Technologies G1888 Network Headspace Analyzer

4.3 Column: 80/100 mesh Poropak Column 6ft x 1/8”

4.4 Detector: Flame lonization Detector (FID)

4.5 Data System: A data system which allows the continuous acquisition of data
throughout the duration of the chromatographic program must be interfaced to the
GC. The data system must be capable of storing and re-integrating chromatographic
data and must be capable of determining peak areas using a forced baseline
projection. All data editing will be reviewed by the Department Manager or qualified
designee before samples are reported.

4.6 Headspace Syringes: various sizes for preparing standards and injecting samples

4.7 5 mL Leur Lock gas-tight syringe with liquid needle

4.8 10 mL headspace vials

4.9 40 mL VOA vials

410 Refrigerator for storage of samples

411  pH strips (pH 1 — 14 range)

4,12 Tedlar Bags

4,13 Septum cap and crimper

4.14 Brinkmann Pipetter, volume up to 5 mL

5.0 REAGENTS

5.1 Ultra high purity Nitrogen

5.2 Ultra high purity Hydrogen

5.3 Laboratory Reagent Grade Water: Milli-Q, or equivalent

5.4 Certified Gas Standards, Scotty or equivalent
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6.0

SAMPLE COLLECTION, PRESERVATION AND HANDLING

Samples are collected into 40 mL VOA vials. The vials have been preserved with 1:1 HCL
prior to collection. Care should be taken so there are no air bubbles in the vials.

Samples are stored at 4 (£2) °C until time of analysis. Samples must be analyzed within 14
days of sampling. Unpreserved samples must be analyzed within 7 days of sampling.

7.0

PROCEDURES
7.1 Preparing Samples for Analysis:

Allow samples to warm to room temperature prior to preparation. Inspect all VOA
vials for bubbles and notate any bubbles in the logbook.

Purge all headspace vials with nitrogen for approximately ten seconds prior to
injecting them with sample. The empty headspace vials are purged and then
capped. The nitrogen line is located between the headspace sampler and the
GCO05 oven.

Using a 5 mL Leur lock syringe, pull up 5 mL of Nitrogen from a Tedlar bag. While
inverting a VOA vial push the syringe through the vial septa. Insert a second 5 mL
syringe into the VOA vial. By injecting the 5 mL of nitrogen, 5 mL of sample will be
displaced into the second syringe. Take the syringe containing the sample aliquot
out of the VOA vial and immediately inject the aliquot through the headspace vial
septa. The sample is now ready to be loaded onto the autosampler.

If a dilution is required in order to bring the sample within range of the calibration
curve, the sample is prepared as above, but less than 5 mL of sample is injected
into the vial. An aliquot of laboratory reagent grade water is used to bring the liquid
volume to 5 mL. The laboratory reagent grade water is purged with the nitrogen line
for approximately ten seconds before capping the headspace vials and adding
sample. The amounts of sample and water are based on the factor needed to bring
the sample within range of the upper half of the calibration curve. The amount of
sample and water are notated in the logbook and the proper dilution factor is applied
to the final result.

7.2 Standards Preparation
Using a pipetter, inject 5 mL DI water into a headspace vial, purge with nitrogen for

approximately ten seconds and crimp the top. A gas standard is then injected into
the vial. The standards are calibrated as ug/mL of water.
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7.3 GC Conditions
Refer to the instrument logbook for the current column and conditions.

Typical conditions are:

Nitrogen Carrier: 20 mL/min.

Ultra Zero Air: 400 mL/min.

Hydrogen: 40 mL/min.

Injector Temp.: 200°

Detector Temp.: 250°

Oven Ramp: 40 hold 1 min; 10 degrees/min to 100°
Run time: 7 min

Injection size: 1 mL

Column head pressure: 14 psi
7.4 Calibration
The GC system is calibrated using the external standard calibration procedure. A six-
point (5-point minimum) calibration is prepared according to the concentrations listed
below. When the calibration curve is run an independent check standard should also
be run to validate the curve.

Methane MW=16

Vol of Std Water
Std inj. Conc Std. Injected Water Conc.
(uL) (ppm) into Vial (ug) Volume (mL) (ug/mL)
38 1000 0.025 5.0 0.005
200 1000 0.133 5.0 0.027
500 1000 0.333 5.0 0.067
1000 1000 0.665 5.0 0.133
5000 1000 3.326 5.0 0.665
900 10000 5.986 5.0 1.197
Ethene MW=28
Vol of Std Water
Std inj. Conc Std. Injected Water Conc.
(uL) (ppm) into Vial (ug) | Volume (mL) (ug/mL)
38 1000 0.044 5.0 0.009
200 1000 0.233 5.0 0.047
500 1000 0.582 5.0 0.116
1000 1000 1.164 5.0 0.233
5000 1000 5.819 5.0 1.164

900 10000 10.476 5.0 2.095
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7.5

Ethane MW=30

Vol of Std Water
Std inj. Conc Std. Injected Water Conc.
(uL) (ppm) into Vial (ug) Volume (mL) (ug/mL)
38 1000 0.047 5.0 0.009
200 1000 0.249 5.0 0.050
500 1000 0.624 5.0 0.125
1000 1000 1.247 5.0 0.249
5000 1000 6.236 5.0 1.247
900 10000 11.224 5.0 2.245

Each calibration standard is injected using the technique that is used to introduce the
actual samples into the GC. The Target system will calculate a peak height or area
for each compound. A calibration curve can be prepared in Target using the peak
height or area against the concentration of the standard. An average calibration
applying a first order polynomial equation is used to prepare the curve.

7.4.1 Calculating the concentration of the calibration standard (x)

Mg std. injected into vial = (ppmv of std.)(MW of gas)(mL injected)
24055

conc. = __ g std. injected into vial
amount of water in vial (mL)

7.4.2 An Independent Calibration Verification Standard (ICV) is analyzed
immediately after calibration, before any samples are analyzed.

Retention Time Study

Three injections are made of all the analytes throughout the course of a 72-hour
period.

A major peak from the envelope is chosen and a standard deviation is calculated
using the three retention times for that peak.

Plus or minus three times the standard deviation of the retention times for each
standard is used to define the retention time window; however, the experience of the
analyst should weight heavily in the interpretation of chromatograms. Retention time
windows are calculated for each standard on each GC column and whenever a new
GC column is installed. The data is kept on file in the laboratory.
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7.6

Sample Analysis

Each vial may only be analyzed once. If a second analysis is required, the sample
must be re-prepped. The samples and standards are loaded onto the autosampler,
which heats and shakes the vials. The autosampler then pressurizes the sample to fill
the 1 mL sample loop. The 1 mL headspace sample is then injected into the GC
instrument.

Samples are analyzed in a set referred to as an analytical sequence. The sequence
begins with instrument calibration as listed in section 7.4 followed by sample aliquots
interspersed with mid-concentration calibration standards.

Before any samples are analyzed the instrument must be calibrated by analyzing a
five-point (minimum) calibration or a mid-concentration standard (calibration
verification standard). If a CV is run, the calculated concentration must not exceed a
difference of £ 30%. Each sample analysis must be bracketed with an acceptable
initial calibration and a closing CV, or an opening CV and a closing CV. The
calibration standard must also be injected at intervals of not less than once every
twenty samples (or every 12 hours), whichever is more frequent, and at the end of the
analysis sequence.

If the CV fails, the instrument is checked for any obvious problems and maintenance
is performed if deemed necessary. All samples that were injected after the last
standard that last met the QC criteria must be evaluated to prevent mis-
quantitations and possible false negative results, and re-injection of the sample
extracts may be required. However, if the standard analyzed after a group of
samples exhibits a response for an analyte that is above the acceptance limit, i.e.
>30%, and the analyte was not detected in the specific samples analyzed during the
analytical shift, then the analyses for those samples do not need to be reanalyzed,
as the CV standard has demonstrated that the analyte would have been detected
were it present. In contrast, if an analyte above the QC limits was detected in a
sample analysis, then re-injection is necessary to ensure accurate quantitation. If
an analyte was not detected in the sample and the standard response is more than
30% below the initial calibration response, then re-injection is necessary to ensure
that the detector response has not deteriorated to the point that the analyte would
not have been detected even though it was present.

Absolute retention time windows are established using the mid-point of the window of
that day if after analyzing the mid-point it is determined that one or more of the
analytes fall outside of the previously established absolute retention time window. The
daily retention time window equals the mid-point +three times the standard deviations.

The identification of methane, ethane and ethene is based on agreement between the
retention times of peaks in the sample chromatogram with the retention time windows
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established through the analysis of standards of the target analytes. An analyte is
tentatively identified when a peak from a sample falls within the daily retention time
window.
If the response for an analyte exceeds the calibration range of the system, the sample
must be diluted and reanalyzed.
If the amount recovered is not detectable or below the PQL, then the compound is not
considered to be present in the sample and is reported as <PQL.
When a GC system is determined to be out of control because either a CV can not
pass or a six-point calibration does not meet the correlation coefficient criteria,
instrument maintenance is likely necessary. Routine instrument maintenance may
involve changing the septum, replacing the liner, or replacing the column. This
information is recorded in the instrument run log (Figure 1). When an instrument
requires more severe maintenance like replacing the FID or an electronic board, this
information is written in the instrument maintenance logbook.
7.7 Calculations
The concentration of an analyte is calculated by using the calibrated curve that is
prepared in Target. When an analyte is identified, Target displays a concentration
when the file is processed through the appropriate calibrated method.
Concentration (ug/L) = [(C) (0.005L)/(Vs)] (1000)
Where: C = Concentration calculated by Target in ug/mL
V, = Volume of sample purged in L
7.8 Data Review

The initial data review is accomplished by the analyst who ran the samples. This
review is of sufficient quality and detail to provide a list of samples that need to be
reanalyzed or diluted and reanalyzed. The initial data review is performed in Target
Review. This data review examines criteria that directly impact whether or not the
sample needs to be reanalyzed and/or reextracted.

These criteria include:

e QC criteria for method blank, LCS, MS/MSD, and calibration — refer to
section 8.0.

o Chromatography: cleanups, manual integration.
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7.9

7.10

e Target compound detection: quantitation and false positives.

e The requirement of the GC laboratory is that this initial data review be
completed no later than the end of the next workday. After the analyst has
completed his or her initial data review, the information is then ready to be
processed for reporting. Refer to section 7.10.

Chromatography

Manual integrations are to be performed when chromatographic conditions preclude
the computer algorithm from correctly integrating the peak of concern. In no
instance shall a manual integration be performed solely to bring a peak within
criteria.

In Target Review, each peak of concern is examined by the primary analyst to
ensure that the peak was integrated properly by the computer algorithm. Should a
manual integration be necessary (for instance, due to a split peak, peak tailing, or
incomplete resolution of isomeric pairs), manual integration is performed in Target
Review. An “M” qualifier will automatically be printed on the quantitation report
summary indicating that a manual integration was performed. For specific
procedures on how to manually integrate, refer to Katahdin SOP QA-812, “Manual
Integration,” current revision.

7.9.1 Target Compound Detection

The chromatogram is evaluated to determine if a target analyte is indicated.
The concentration of the analyte(s) is then evaluated to determine if it is
above the PQL and within the calibration range.

Reporting

After the chromatograms have been reviewed and any target analytes have been
quantitated using Target, the necessary files are brought into KIMS. Depending on
the QC level requested by the client, a Report of Analysis (ROA) and additional
reports, such as LCS forms and chronology forms, are generated. The package is
assembled to include the necessary forms and raw data. The data package is
reviewed by the primary analyst and then forwarded to the secondary reviewer. The
secondary reviewer validates the data and checks the package for any errors.
When completed, the package is sent to the Department Manager for final review.
A completed review checklist is provided with each package. The final data
package from the Organics department is then processed by the Data Management
department.
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8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA

Refer to Table 1 for a summary of QC requirements, acceptance criteria, and corrective
actions. Table 1 criteria are intended to be guidelines for analysts. The table does not
cover all possible situations. If any of the QC requirements are outside the recovery ranges
listed in Table 1, all associated samples must be evaluated against the QC. In some cases
data may be reported, but may be reanalyzed in other cases. Making new reagents and
standards may be necessary if the standardization is suspect. The corrective actions listed in
Table 1 may rely on analyst experience to make sound scientific judgments. These
decisions are based on holding time considerations, remaining sample volume and client
and project specific Data Quality Objectives. The Department Manager, Laboratory
Operations Manager, and/or Quality Assurance Officer may be consulted to evaluate data.

In some cases the standard QC requirements listed in this section and in Table 1 may not be
sufficient to meet the Data Quality Objectives of the specific project. Much of the work
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions
may be different than those specified in this SOP. In these cases the appropriate information
will be communicated to the Department Manager and/or senior chemists before initiation of
the analyses so that specific product codes can be produced for the project. In addition, the
work order notes for each project will describe the specific QAPP or QSM to be followed.

Every instance of noncompliant method quality control requires the generation of a
Nonconformance Report (NCR) describing the problem, suspected cause and final resolution.
A NCR must be initiated as soon as possible.

8.1 Continuing Calibration Verification (CV)

A mid-level concentration standard is analyzed daily prior to sample analysis. The
calibration standard must also be injected at intervals of not less than once every
twenty samples (or every 12 hours), whichever is more frequent, and at the end of
the analysis sequence. The acceptance criterion is £30% of the expected value. If
response of a compound, in the opening CV, fails to met the criterion, the system is
checked, the standard reprepped and analyzed. In the event the criterion cannot be
met, the instrument is recalibrated.

8.2 Independent Calibration Verification (ICV)

An ICV is a mid-level concentration standard using a source different from the
source of the calibration standards. This can include a different lot from the same
manufacturer. An ICV is analyzed immediately following a curve. The acceptance
criterion is £30% of the expected value. If the ICV fails to meet this criterion, the
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system is checked, and another ICV is analyzed. In the event the criterion cannot
be met, the instrument is recalibrated.
8.3 Laboratory Control Sample (LCS)
An LCS is a mid-level concentration standard using a source different from the
source of the calibration standards. This can include a different lot from the same
manufacturer. An LCS is analyzed prior to sample analysis. The acceptance
criterion is £30% of the expected value. If the compound recovery fails to meet this
criterion, the system is checked, and another LCS is prepped and analyzed. In the
event the criterion cannot be met, the instrument is recalibrated.
8.4 Laboratory Blank
The Laboratory Blank is prepared by injecting 5 mL of DI water into a 10 mL
headspace vial. A Laboratory Blank is analyzed between analysis of standards and
project samples. If analytes are detected above the detection limit, the blank is
reprepped and analyzed. If analytes are still detected above the detection limit, the
possibility exists that all the vials in the batch contain contamination. In this case all
samples and QC are reprepped in new vials.
8.5 Sample Duplicates
Sample duplicates are analyzed as required for certain clients. The duplicate is
prepared using a second VOA sample using the procedures in section 7.1.
8.6 Detection Limits
An Method Detection Limit (MDL) study is preformed using a minimum of seven
replicates at 1-2 times the Practical Quantitation Limit (PQL) or Reporting Limit (RL)
described in 40 CFR Pt. 136 App. B. The MDL must be less than or equal to the
detection limit.
Compound PQL or RL (pg/L)
Methane 10
Ethane 10
Ethene 10
8.7 Matrix Spikes and Matrix Spike Duplicates (MS/MSD)

For projects requiring MS/MSD sets, aliquots of the sample are prepared using the
procedures in section 7.1. The MS/MSD’s are then spiked in the same fashion as
the LCS. After analysis, the original sample amount is subtracted out and the %
recovery is calculated. The acceptance criterion for MS/MSD sets are 70-130%
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recovery and 30% RPD. If the criteria are not met, the data is flagged and the
incident is narrated. Since samples are analyzed using an autosampler, it is not
possible to know in advance the concentration of the sample. Consequently, the
concentration of analytes in the unspiked analysis may be greater than four times
the concentration of the added spike, making the spike amount insignificant to the
original concentration. In these situations, recoveries and RPD may not meet the
acceptance criterion. In addition, as MS/MSD’s are typically taken from separate
vials, sample heterogeneity may contribute to failed criteria.

9.0

METHOD PERFORMANCE

The method detection limit (MDL) is defined as the minimum concentration of a substance
that can be measured and reported with 99% confidence that the value is above zero. The
MDLs shall be determined and verified one time per type of instrument unless otherwise
required by the method.

A Limit of Detection (LOD) is an estimate of the minimum amount of a substance that an
analytical process can reliably detect. An LOD is analyte and matrix specific and may be
laboratory-dependent. LODs must be determined for all parameters for which the laboratory
is accredited under the DoD Environmental Laboratory Accreditation Program. LOD’s must
be verified for every preparation and analytical method combination and on every applicable
instrument on a quarterly basis.

The Limit of Quantitation (LOQ) is the minimum levels, concentrations, or quantities of a
target variable (e.g., target analyte) that can be reported with a specified degree of
confidence. The LOQ shall be set at the lowest point in the calibration curve for all analyses
utilizing an initial calibration. LOQ’s must be verified quarterly for every preparation and
analytical method combination and on every applicable instrument on a quarterly basis for all
parameters included in the DoD Scope of Accreditation. The LOQ must be verified at least
once annually if the analysis is not included in the DoD Scope of Accreditation.

MDLs are filed with the Organic Department Manager and then with the QAO. LOD and
LOQ verifications are filed with the QAO

Refer to the current revision of Method RSK-175 for other method performance parameters
and requirements.

10.0

APPLICABLE DOCUMENTS/REFERENCES

“Analysis of Dissolved Methane, Ethane and Ethylene in Ground Water by a Standard Gas
Chromatographic Technique”, EPA SOP RSK-175, Revision No. 0, 8/11/94
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Katahdin SOP CA-101, “Equipment Maintenance and Troubleshooting,” current revision.

Department of Defense Quality Systems Manual for Environmental Laboratories (DoD
QSM), Current Version.

The National Environmental Laboratory Accreditation Conference (NELAC) Standards,
June 2003.

The NELAC Institute, Laboratory Accreditation Standards, Volume 1, Management and
Technical Requirements for Laboratories Performing Environmental Analysis, 10/06/2010.

Katahdin SOP QA-806, “Method Detection Limit, Instrument Detection Limit and Reporting
Limit Studies and Verifications,” current revision.

LIST OF TABLES AND FIGURES

Table 1 Summary of Calibration and QC Procedures
Table 2 Summary of Method Modifications
Figure 1 Example of Runlog
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TABLE 1
SUMMARY OF CALIBRATION AND QC PROCEDURES
QC Check Minimum Frequency Acce_pta_nce Corrective Action
Criteria
ICAL Initial callbrathn prior to RSD < 30% Investigate and repeat initial calibration
sample analysis
. L Recovery must be . ) s
IcV Imr_nedlgtely following initial between 70% and Invgstlgate: reprep. Repeat initial
calibration 130% calibration if criteria cannot be met.
0
(1) Evaluate the samples:
(2) Ifthe %RPD >30% and sample
If initial calibration analyzed, o results are < PQL, narrate.
cv daily and after 20 samples, %D for all analytes (3) If %RPD >30% and is likely a result
within 30% o
and at end of sequence. of matrix interference, narrate.
(4) Otherwise, reanalyze all samples
after last acceptable CV.
(1) Evaluate the samples and associated
QC.
Recovery must be (2) If an MS/MSD was performed and
LCS One LCS per 20 samples between 70% and acceptable, narrate.

130%

(3) If the LCS recovery is high but the
sample results are < PQL, narrate.
Otherwise, reprep.

Method Blank

One per batch of 20 or fewer
samples

No analytes detected >
PQL

(1) Investigate source of contamination

(2) Evaluate the samples and associated
QC: i.e. If the blank results are above
the PQL, report samples results
which are < PQL >10X the blank
concentration. Otherwise, reprep a
blank and the remaining samples.

Matrix
Spike/Matrix
Spike Duplicate

One MS/MSD as requested by
clients.

Recovery must be
between 70% and
130%, RPD <30.

(1) Evaluate the samples and associated
QC.

(2) Ifthe LCS is acceptable, narrate.

(3) If both the LCS and MS/MSD are
unacceptable, reprep the samples
and QC.

Sample Duplicate

If requested by the client

%RPD of duplicate
must be less than
30%.

(1) Check calculations for errors
(2) Evaluate QC

Demonstration of
capability - four
replicate
analyses of a QC
check sample

One time per analyst initially
and annually thereafter

All recoveries within
method QC
acceptance limits.

Investigate; reprep

MDL and/or
LOD/LOQ
Verification

Refer to KAS SOP QA-806,
“Method Detection Limit,
Instrument Detection Limit and
Reporting Limit Studies and
Verifications,” current revision.
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TABLE 2

SUMMARY OF METHOD MODIFICATIONS

Topic

Katahdin SOP CA-336-06

Method: EPA SOP RSK-175

Apparatus/Materials

Reagents

Sample preservation/
handling

(1) Collect sample in 40 mL VOA vial.
(2) HCL added in field; hold time is 14
days, un-preserved is 7 days.

(1)

Collect sample in 60 mL crimp top
vial.

HCL is added in field; hold time is 14
days.

Procedures (1) 5 mL of sample is displaced with 5 mL of | (1) Headspace is generated in 60 mL
nitrogen and transferred to a capped vials by displacing volume of liquid
autosampler vial. Headspace is then with helium. The amount of liquid
generated in the autosampler vial. should be 10% of sample volume in

(2) Prior to injection, autosampler shakes bottle, up to 10mL.
sample for 15 min while heating to 40°C. | (2) Sample is shaken 5 min to equilibrate
(3) Autosampler pressurizes sample to fill 1 analyte between headspace and
mL loop with headspace sample. liquid phase.
(4) Calibration is obtained by spiking (3) Syringe injections of 300 pL
headspace samples with gas phase headspace into GC.
analyte and analyzing using the same (4) Direct injections of gas phase
procedure as the samples. Quantitation standards are used to obtain a
of samples is directly obtained using the calibration curve. Henry’s law is used
calibration curve that relates pg to calculate mg of gas per L of water.
analyte/mL water sample to peak area. Calculation requires recording total
(5) ICAL using average response factor volume of serum bottle and
headspace, and sample temperature.
(5) ICAL using linear regression
QC - Spikes
QC-LCS

QC - Accuracy/Precision

QC - MDL

See Section 9 of this SOP.

No information.
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FIGURE 1

EXAMPLE OF RUNLOG

Katahdin Analytical Services, Inc. Date: 1| ’ZLO"'”
GC Laboratory Instrument Runiog -
Instrument: GCO5 Method§; RSK SOP-175 1 EPA Regian 1
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Name of Person Reviewing SOP: ngh&ﬂ %Nm
Review Date: 'Slu\l“\ N

SOP Number: ( [ ﬂ%\o -Ole

SOP Title: V. ol s \m&)\\%\b W W )mq‘?ﬁ? \}\W\o\ Gl WQB@)Q\K&/
Mﬂ,\\qm Tadwe BN SR W90y

THE ABOVE REFERENCED SOP HAS BEEN REVIEWED BY A QUALIFIED AND TRAINED
ANALYST OR SUPERVISOR. NO CHANGES ARE REQUIRED TO THE SOP AT THIS TIME.

Dei?upemsor Signature:, Date:
T $-285-1Yy

QAOQ Signature: Date:

O gl QYK

QA-034 - Revision 1 - 01/14/2010
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: , oy lae
Name of Person Reviewing SOP: /SQSS-. < A Q’pﬂv}\ SARVER

Review Date: (5. 20 <
SOP Number: ( (- 2o - OL9

JI—

soPTitle: L {f Gof (LS (TN AR

THE ABOVE REFERENCED SOP HAS BEEN REVIEWED BY A QUALIFIED AND TRAINED
ANALYST OR SUPERVISOR. NO CHANGES ARE REQUIRED TO THE SOP AT THIS TIME.

Departmen pervisor Signature: _ Date:
o o 5i-r07
/

QAQ Signature: Date:
’Em Dmmd SRAINES

QA-034 — Revision 1 - 01/14/2610
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S::}Qﬁ:\(,',q . l/J. fCJ(JS

Name of Person Reviewing SOP: ] 255¢A O]
Review Date: (1 41\,

SOP Number: - 4.3l -0k

SOP Title: (’f{ﬂ(\ Sef Asins meac

THE ABOVE REFERENCED SOP HAS BEEN REVIEWED BY A QUALIFIED AND TRAINED
ANALYST OR SUPERVISOR. NO CHANGES ARE REQUIRED TO THE SOP AT THIS TIME.

Bepartment Supervisor Signature: Date:
: Cosy oo £~ o-/¢
/I//’ i / /
QAQ Signature: Date:
P O B\:m(ﬂ\é Ol .G 1,

QA-034 — Revision 1 - 01/14/2010
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Please acknowledge receipt of this standard operating procedure by signing and dating both of the
spaces provided. Return the bottom half of this sheet to the QA Department.
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KATAHDIN ANALYTICAL SERVICES
STANDARD OPERATING PROCEDURE
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AQUEOUS SAMPLES BY EPA METHOD 3010 FOR ICP AND ICP-MS ANALYSIS OF TOTAL
OR DISSOLVED METALS.
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1.0

SCOPE AND APPLICATION

The purpose of this SOP is to describe the procedure utilized by Katahdin Analytical
Services personnel to solubilize metals in aqueous samples, wastes that contain
suspended solids, and mobility-procedure extracts prior to analysis by inductively coupled
plasma atomic emission spectroscopy (ICP) and inductively coupled plasma mass
spectrometry (ICP-MS). This SOP applies to samples prepared by EPA Method 3010, with
the method modifications mentioned in Table 2.

11

1.2

1.3

Definitions - none.
Responsibilities

This method is restricted to use by, or under the supervision of analysts
experienced in the acid digestion of aqueous samples by EPA Method 3010. Each
analyst must demonstrate and document their ability to generate acceptable results
with this method. Refer to Katahdin SOP QA-805, current revision, “Personnel
Training & Documentation of Capability”.

It is the responsibility of all Katahdin technical personnel involved in the acid
digestion of aqueous samples using EPA Method 3010 to read and understand this
SOP, to adhere to the procedures outlined, and to properly document their work in
the appropriate lab notebook. Any deviations from the method or irregularities with
the samples should also be recorded in the lab notebook and reported to the
Supervisor or designated qualified data reviewer responsible for these data.

It is the responsibility of the Supervisor to ensure that technical personnel perform
acid digestions in accordance with this SOP and to confirm that their work is
properly documented through periodic review of the associated logbooks.

Safety

The acids used in this procedure are highly corrosive and reactive, and spiking
standards contain toxic metals. The toxicity and reactivity of client samples are
usually unknown, so samples should always be assumed to present a contact
hazard. To reduce or eliminate exposure to potentially harmful chemicals, lab coats,
gloves, and safety glasses or goggles must be worn whenever handling samples or
reagents. Additional safety apparel, including face shields, rubber aprons, dust
masks, and rubber shoe protectors, is available in the metals prep lab and should
be worn whenever circumstances warrant.

Acids should be added to samples slowly and carefully while watching for reactions.
This should be done under a hood, in case harmful fumes are evolved.
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Hood sashes should be lowered as far as possible whenever digestion vessels are
being heated in the hood. Use caution when handling hot digestion vessels.

Each qualified analyst or technician must be familiar with Katahdin Analytical Health
and Safety Manual including the Katahdin Hazardous Waste Management Plan and
must follow appropriate procedures. These include the use of appropriate personal
protective equipment (PPE) such as safety glasses, gloves and lab coats when
working with chemicals or near an instrument and not taking food or drink into the
laboratory. Each analyst should know the location of all safety equipment. Each
analyst shall receive a safety orientation from their supervisor, or designee,
appropriate for the job functions they will perform.

1.4 Pollution Prevention/Waste Disposal

Whenever possible, laboratory personnel should use pollution prevention
techniques to address their waste generation. Refer to the current revision of the
Katahdin Hazardous Waste Management Program for further details on pollution
prevention techniques.

Excess spiking solutions must be emptied into the corrosive waste carboy located in
the metals prep lab for subsequent appropriate disposal in accordance with the
Chemical Hygiene Plan and Safety Manual.

Sample digestates should be stored for a minimum of 60 days after digestion to
allow for analysis, and reanalysis if necessary. Digestates older than 60 days may
be emptied into the corrosive waste carboy in the metals prep lab for subsequent
appropriate disposal in accordance with the Chemical Hygiene Plan and Safety
Manual.

Any other wastes generated during the preparation of samples must be disposed of
in accordance with the Katahdin Chemical Hygiene Plan and Safety Manual and
SOP SD-903, “Sample Disposal,” current revision.

2.0

SUMMARY OF METHOD

The aqueous sample is refluxed with nitric acid in a covered digestion vessel. Additional
nitric acid is added until the color of the digestate has stabilized. After the digestate has
been evaporated to a low volume, it is refluxed with hydrochloric acid and diluted to the
appropriate final volume with reagent water.

Samples may be concentrated (i.e. final digestate volume less than initial sample volume)
during digestion if lower detection limits are required. Volumes of reagents and spiking
standards must be added in proportion to the final volume of the digestate. Because
concentration of samples during digestion increases the concentrations of dissolved solids
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and may exacerbate analytical interferences, concentration factors greater than 5 are not
recommended.

3.0 INTERFERENCES
Interferences are discussed in the applicable analytical SOPs.
4.0 APPARATUS AND MATERIALS

4.1. 250 mL and 400 mL pre-cleaned Griffin beakers (cleaned according to the current
revision of SOP CA-100, "Labware Cleaning") for digestion using a hot plate. If
digestion will be performed using a block digester, 70ml graduated, polyethylene
block digester tubes (with attached snap caps) will be used instead of glass
beakers.

4.2 Ribbed watch glasses. If digestion is performed using a hot plate, 75 mm diameter
and 100 mm diameter glass watch glasses (pre-cleaned as above) are used. If
digestion is performed using a block digester, 40mm diameter disposable
polyethylene watch glasses are used.

4.3 Adjustable volume automatic pipets covering the range from 10 uL to 1000 uL and
disposable pipet tips; calibrated Finn pipets or Eppendorf pipets are acceptable.

4.4 Disposable graduated polystyrene specimen containers with pouring lips, 200 mL
capacity.

4.5 Hot plate, block digester, or other heatlng source - adjustable and capable of
maintaining a temperature of 90- 95°C. Hot plates must be numbered for easy
identification.

4.6 Device for measuring hot plate temperature. This may consist of a heat-resistant
100ml beaker containing reagent water in which a thermometer is immersed. When
using a block digester, a digestion tube containing reagent water in which a
thermometer is immersed may be used. The temperature of one hot plate is
measured each day, on a rotating basis. The hot plate identification number and
the measured temperature are recorded on the sample preparation logbook sheet.

4.7 Plastic funnels, pre-cleaned as in Section 4.1.

4.8 Filter funnel holders, capable of suspending plastic funnels above disposable
specimen containers.

4.9 Polyethylene wash bottles for dispensing reagent water and 5% HNO3.
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4.10

411

412

Filter paper, Whatman No. 41 or equivalent. Filters are acid-washed immediately
prior to use as follows. Place a pre-cleaned funnel in the funnel holder and put a
disposable plastic specimen container under the funnel to collect the rinsates. Place
a folded filter in the funnel and rinse three times with approximate 10 mL volumes of
5% HNO3, making sure the entire surface of the filter is wetted each time and
allowing each rinse to drain completely before continuing. Then rinse three times
with approximate 25 mL volumes of reagent water. Discard the rinsates into the
appropriate waste container. The acid-washed filter is now ready for use.

Polyethylene sample containers with screw caps or graduated polyethylene sample
containers with attached snap lids, 125 mL capacity. These are not necessary
when using the block digester since the final digestates are stored in the digestion
tubes.

Repipetters (adjustable repeating pipetters with reservoirs) for dispensing
concentrated nitric acid and 1:1 HCI.

5.0

REAGENTS

5.1

5.2

5.3

54

5.5

5.6

Concentrated nitric acid, HNO3 — trace metals grade.
Concentrated hydrochloric acid, HCI — trace metals grade.

Reagent water - water that meets the performance specifications of ASTM Type Il
water (ASTM D1193).

Hydrochloric acid, 1:1. Add a volume of concentrated hydrochloric acid to an
equivalent volume of reagent water and swirl gently to mix.

Nitric acid, 5% v/v. Add 25 mL concentrated HNO3 to 475 mL reagent water in a
500 mL wash bottle. Cap, point the dispensing tip into a sink, and shake gently to
mix.

Multi-element spiking solutions (as listed in Figure 3).

6.0

SAMPLE COLLECTION, PRESERVATION AND HANDLING

Samples to be analyzed for dissolved metals should be filtered through a 0.45 um
membrane filter and preserved as soon as possible after collection. Samples to be
analyzed for total metals should be preserved, unfiltered, as soon as possible after
collection. Aqueous samples are preserved by acidification with nitric acid to a pH of <2.
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Please refer to Katahdin Analytical Services SOP CA-108, “Basic Laboratory Technique”,
current revision, for information on subsampling.

7.0

PROCEDURES

7.1 Prior to performing the digestion, make a list of the samples that are to be digested.
Enter digestion information (Katahdin Sample Numbers, QC Batch ID, preparation
date, analyst initials, etc.) into the ACCESS computer spreadsheet. Print out a copy
of the spreadsheet. With a permamament marker, make sample labels and attach
to the polyethylene sample containers that will contain the digestates.

7.2 If using glass beakers as the digestion vessels, submerge previously cleaned
beakers three times into a 10% nitric acid bath, then rinse three times with reagent
water. The polyethylene digestion tubes used in conjunction with the block digester
do not require acid rinsing or precleaning. Label the digestion vessels with sample
numbers.

7.3 If digestion is performed using a block digester, the sample aliquot may be
measured in the digestion vessel using the graduations on the digestion tubes.
Measure 50 ml of well-mixed sample into a 70 ml block digestion tube. A larger
sample aliquot may be used (up to 250 mL) if concentration of the sample during
digestion is desired. Sample volumes larger than 50 mL may be digested in 250 mL
beakers. Measure aliquot of well-mixed sample into a graduated specimen cup and
transfer into a properly cleaned 250 mL beaker. Sample volumes of more than
50ml may not be digested using the 70ml block digester tubes. The volumes of
reagents and spiking solutions used must be adjusted in proportion to the final
digestate volume. The reagent and spiking solution volumes listed below are based
on a final volume of 50 mL.

7.4 Add spike solutions to matrix spike samples and laboratory control samples (refer to
Figure 3 for spiking instructions).

7.5 Use a repipetter or calibrated pipet, to add 1.5 mL of concentrated HNO3 (per 50
mL final volume) to the sample. Cover with a ribbed watch glass and place on
heatsource. Heat cautiously, without boiling the sample, and evaporate to a low
volume (10 - 15 mL).

NOTE: Do not allow any portion of the bottom of the digestion vessel to go dry
during any part of the digestion. If a sample is allowed to go to dryness, low
recoveries may result. Should this occur, discard the digestate and re-prepare the
sample.
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7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

Cool the sample and add another 1.5 mL aliquot (per 50 mL final volume) of
concentrated HNOg3. Cover and resume heating, increasing the temperature until a
gentle reflux action occurs.

Continue heating, adding additional acid as necessary, until the digestate is light in
color or does not change in appearance with continued refluxing.

Evaporate digestate to a low volume (10 - 15 mL).

Cool the sample and use a repipetter or calibrated pipet to add 5 mL (per 50 mL
final volume) of 1:1 HCI. Cover the sample and resume heating, refluxing for an
additional 15 minutes to dissolve any precipitate or residue resulting from
evaporation.

Allow the sample to cool.

If the digestate contains visible particulate material, it must be filtered. Use a pre-
cleaned funnel and acid-rinsed filter paper to filter the digestate into a clean
graduated plastic specimen container or block digester digestion tube. Using a
wash bottle, rinse the digestion vessel with reagent water and add the rinsates to
the filter apparatus. After all of the liquid in the filter has drained into the specimen
container or digestion tube, thoroughly rinse the filter three times with small (5-10
mL) volumes of reagent water, allowing the liquid to drain completely after each
rinse.

If the digestion was performed using hot plates and the digestate does not contain
particulate material, simply decant the digestate into a clean graduated specimen
container (or graduated sample container with attached snap lid), rinse the beaker
with reagent water, and add the rinsates to the container.

If the digestion was performed using a block digester and the digestate contains no
visible particulate material, the digestate may be brought to final volume and stored
in the digestion tube without decanting or rinsing.

Using the graduations on the specimen container, snap-lid container or digestion
tube, dilute to the required final volume with reagent water. If a specimen container
has been used, transfer the contents to the corresponding labeled polyethylene
sample bottle, cap the bottle, and discard the empty specimen container. If a snap-
lid container or digestion tube has been used, close and secure the snap-lid.
Shake the container gently to mix. The digestate is now ready for analysis.

Review the ACCESS computer spreadsheet for accuracy. If any information is
incorrect, make the necessary changes to the computer spreadsheet and print out a
corrected copy. Do not discard the original copy of the spreadsheet. Record (hand
write) the sample bottle ID, reagent lot numbers, spiking information, initial and final
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7.14

7.15

volumes, hot plate ID and hot plate temperature in the appropriate spaces on the
spreadsheet. Record any method deviations, irregularities with the samples, or
other pertinent observations at the bottom of the page, and sign and date the
spreadsheet. Bind all copies of the spreadsheet in the sample preparation log. An
example sample preparation logbook page (ACCESS spreadsheet) is included as
Figure 1.

Place each batch of digestates in a box labeled with the QC Batch ID, and put the
box of digestates in the metals digestates storage area.

A condensation of the procedure described above is included in this SOP as Table
3. A controlled copy of this table may be posted in the metals preparation laboratory
for reference by the analyst.

8.0

QUALITY CONTROL AND ACCEPTANCE CRITERIA

8.1

8.2

8.3

At least one preparation blank for waters (PBW) is processed concurrently with
each digestion batch of 20 or fewer samples, and is used to assess contamination
resulting from the digestion procedure. The PBW consists of an aliquot of reagent
water that is digested using the same reagents as those used to digest associated
samples. The initial and final volumes of the PBW must be identical to those of the
associated samples (i.e., if the associated samples were concentrated during
digestion, the PBW must also be concentrated). Refer to the appropriate analytical
SOP for PBW acceptance criteria and corrective actions.

At least one laboratory control sample for waters (LCSW) is processed concurrently
with each digestion batch of 20 or fewer samples. The LCSW consists of an aliquot
of reagent water that is spiked to contain all analytes of interest at known
concentrations, and is digested using the same reagents as those used to digest
associated samples. The initial and final volumes of the LCSW must be identical to
those of the associated samples (i.e., if the associated samples were concentrated
during digestion, the LCSW must also be concentrated). Directions for spiking the
LCSW are contained in Figures 3 and 4. The measured analyte recoveries for the
LCSW are used to assess digestion method performance. Refer to the appropriate
analytical SOP for LCSW recovery acceptance criteria and corrective actions.

Matrix spiked samples are processed concurrently with each digestion batch at a
minimum frequency of one per digestion batch. A matrix spike sample consists of
an aliquot of a sample that is spiked with known amounts of all analytes of interest.
Matrix spike recoveries are used to assess the effects of sample matrix on digestion
and analysis performance. Directions for spiking matrix spike samples are
contained in Figures 3 and 4. Refer to the appropriate analytical SOP for matrix
spike recovery acceptance criteria and corrective actions.



KATAHDIN ANALYTICAL SERVICES SOP Number: CA-604-07
STANDARD OPERATING PROCEDURE Date Issued: 06/16

Page 11 of 18

TITLE:

ACID DIGESTION OF AQUEOUS SAMPLES BY EPA METHOD 3010 FOR ICP AND
ICP-MS ANALYSIS OF TOTAL OR DISSOLVED METALS

8.4

8.5

Matrix spiked duplicate samples are processed concurrently with each digestion
batch at a minimum frequency of one per digestion batch. Matrix spiked duplicate
samples are used to assess the precision of the digestion and analysis methods.
Refer to the appropriate analytical SOP for matrix spike duplicate precision
acceptance criteria and corrective actions.

NOTE: Clients may choose specific samples for matrix spike and matrix spike
duplicate analysis; otherwise, the choice is left to the person performing the
digestion. The sample volumes available may restrict the choice of samples used
for matrix spike and duplicate digestion. Field blank samples should not be chosen
for matrix spike and matrix spike duplicate analysis.

The quality control measures and frequencies described above are minimum
requirements. They are summarized for reference in Table 1. Individual clients and
analytical programs may impose additional QC requirements.

9.0

METHOD PERFORMANCE

Refer to the applicable analytical SOPs for method performance information.

10.0

APPLICABLE DOCUMENTS/REFERENCES

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, USEPA SW846, 3"
Edition, Final Updates I, I, l1A, 1IB, III, IIA, IlIB and IV, February 2007, Method 3010A.

Department of Defense Quality Systems Manual for Environmental Laboratories (DOD
QSM), Version 4.2, 10/25/2010.

Department of Defense (DoD) and Department of Energy (DOE) Consolidated Quality
Systems Manual (QSM) for Environmental Laboratories, DoD QSM Version 5.0, March,
2013

The National Environmental Laboratory Accreditation Conference (NELAC) Standards,
June 2003.

The NELAC Institute, Laboratory Accreditation Standards, Volume 1, Management and
Technical Requirements for Laboratories Performing Environmental Analysis, 10/06/2010.

Katahdin SOP CA-101, Equipment Maintenance and Troubleshooting, current revision.

Katahdin SOP QA-806, Method Detection Limit, Instrument Detection Limit and Reporting
Limit Studies and Verifications, current revision.
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TABLE 1

QC REQUIREMENTS

Waters (PBW)

fewer samples

Analytical QC Check Minimum Acceptance Criteria Corrective Action
Method Frequency
3010 Preparation One per prep | Refer to analytical Refer to analytical
Blank for batch of 20 or | method method

Laboratory One per prep | Refer to analytical Refer to analytical
Control Sample | batch of 20 or | method method

for Waters fewer samples

(LCSW)

Matrix Spike One per prep | Refer to analytical Refer to analytical
Sample batch method method

Matrix Spike One per prep | Refer to analytical Refer to analytical
Duplicate batch method method

Sample

Demonstration One time Must pass all Repeat analysis until

of analyst demonstration | applicable QC for able to perform passing
proficiency; by each method QC; document
accuracy and analyst successful performance
precision performing the in personal training file

method
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SUMMARY OF METHOD MODIFICATIONS
TOPIC KATAHDIN SOP CA-604-07 EPA METHOD 3010, current
revision

Apparatus/Materials | 1) Disposable plastic specimen cup | 1) Graduated cylinder used to
used to measure sample volume. measure sample volume.
2) Digestion performed in 250 mL, | 2) Digestion performed in 150 mL
400 mL Griffin beaker, or 70ml Griffin beaker.
digestion tube to facilitate
evaporation.
3) Ribbed watch glass used 3) Ribbed and non-ribbed watch
throughout digestion to reduce glasses alternated in digestion.
contamination.

Procedures 1) Digestate may be analyzed for 1) Digestate may not be analyzed
antimony and silver. for antimony and silver.
2) Sample aliquots larger or smaller | 2) Requires sample aliquot of 100
than 100 mL may be used. mL.
3) Sample evaporated to 10 - 15 3) Sample evaporated to 5 mL.
mL.
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