FINAL WORK PLAN
REMEDIAL INVESTIGATION AND FEASIBILITY
STUDY FOR TONAWANDA COKE SITE

SITE 108
3800 RIVER ROAD
TONAWANDA, NEW YORK

Prepared For:

Honeywell

115 Tabor Road
Morris Plains, NJ 09750

Prepared By:
P PARSONS

301 Plainfield Road, Suite 330
Syracuse, New York 13212

OCTOBER 2020



Honeywell P PARsONS

TABLE OF CONTENTS

LIST OF ACRONYMS ... eeiiitceterseereesee s e se e ee e e s e e e s aesee s e e sae e ameee e eae e e ae e eae e s e e s e ean e e e e s e e saeesneeaneeanesaneennennnenseans iv
O VI 05 11 I TR 11
I o S B (o =4 = T T @ 1Y 1 V= 1-1
1.2 RI/FS WOrK Plan OranizZatiON ......c.eeoceeiieeeee ettt ne s sne e s sne e e ne e sneesnne e sneennnee s 1-2
G T 0] = =P 1-2
2.0 SITE DESCRIPTION AND HISTORY ....ueiiiiieeaeraseraeeseeseesseasseassessesseesssessess e ssessesnesaessaeesssassssnsesnsesssesseessessneen 21
2.1 SitE BACKEIOUNG ...ttt e st e s s e e e ae e s s e e e n e e s be e s ne e s Re e e ne e s beeaneesaneesaneesnnesannenane 2-1
2.2 Site LOCAtioN AN DESCIIPTION ..ciicceeieeeeeeeeciitrie e e e e ceesrre e e e e s eeesasareeeeseessssssseeeeseesasssssseeessesassssseeesssessnnsnnreeensn 2-1
B R = T T I T 2-2

D2 T o o To =1 = o ) V20RO 2-2
B =0 [0 VSRS 2-2
2.5 Surface Water HYArOSEOIOZY .....ccuuieieieeeeeieieeeeieeeeeeiaeeesssueeeessseesessseesssseeesaasseeseaseeeaaseeeeaanseessassnessnnseeesannn 2-3
2.6 WETIANAS ... e e e e e e e e 2-4

F 1 (01U T 17T N 2-4
3.0 SITE INVESTIGATION HISTORY ...eoiieiieeieescessreeeeeseeeeeseessees e s s seesee e e saeesnssn s se e sanesse e s e ese e nesnesmnesanesneesns 31
4.0 INTERIM REMEDIAL MEASURES (IRMS) ...ttt s s ne e sne e s e sneeenn s 4-1
4.1 2017-2018 Tar REMOVAL ... e e e e e s s 4-1
4.2 2018-2019 IRMS....uuereerierrereeressenesseseseresse e sssesesesseeassse e e s e e aesae e s e es e e s eRe s e se e R et e e Renenenr e e e Re e e r e e annrene e 4-1
4.3 2019-2020 TanK REMOVAL......cocuiiii e e s s s 4-2
5.0 INITIAL CONCEPTUAL SITE MODEL AND DATA GAPS ...ttt s ene s 5-1
5.1 Conceptual Sit€ MOUEI (CSM) ......ueerieieeeieciirtieee e e ceeitree e e e s e e e sisareeeeseesssssssseeessesasssssseeessesasssaseeesssesasssnnreeenss 5-1

L T2 = = N C = SR PRRNE 5-1
B.2.1 SUIMACE SOl .. e e e s e s 5-1
5.2.2 SUDSUITACE SOl ...eiuriiiieiiiiii e s s s 5-2

LS TNZC T {0 TN T Y75 U= N 5-2
B.2.4 SUIMACE WAL .. .o e e e e e bbb e s s 5-3
5.2.5 Wetland CharaCterization .........c.ccceieiiiiiiii i e s 5-4
5.2.6 DraiNae DITCN5D- ... ittt e e e e s s e e s e e e s s e e e e e e e R e e e e e e e ne e ean e e s neeene s 5-4
5.2.6.1 Drainage DitCh SEAIMENT......oi it n e s s e sneeenne s 5-4
5.2.6.2 Drainage DitCh CONITIONS ...ceiicuiieieeeieeceeeee e eseeeee e eee s e e e e s e e e e sse e e esase e e e s ne e e eenneeeesneeeennnneesnnnnes 5-4

Final Work Plan Remedial Investigation & Feasibility Study - Honeywell October 2020

P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\RIWP\Final\RIWP Site 108 Final.docx i



Honeywell P PARsONS

L T2 O VLT T = = T 1Y/ P 5-5
5.2.7.1 Niagara RIVEr SEAIMENT .....eeiiieiie et s et e e e e s et e e e e ee e e e e e e e sase e e e s ne e e eenneeeeseeeeennneesnnnnes 5-5
5.2.7.2 Niagara River SNOreline CONAITIONS . ....cocuiiiieeirieeie et n e sne e ene s 5-5

5.2.8 BrEEZE STOCKPIIE «.uueerieieiiiiiiitrieee e cecitte et e e e e eecatr e e e e e s sessbasseeeesese s sssseeeessseassssseeessseassssnseesssessnssneeeessannen 5-6

6.0 REMEDIAL INVESTIGATION SCOPE OF WORK .....ooiiiiieireeeeeeenreeeeeeeseese e ssse e e e sne s e se e eme e e esneesneenees 6-1
6.1 Surface and Subsurface SOil INVESTIZATION ......coiuiiiiiieie e 6-1
6.1.1 Test Pit and Soil Boring Installation and SamPliNg ......ccceeeeeceeeresieieeecseee e e e s e e s s e e e e sseeeeenes 6-1
6.1.2 Pipeling SUITAace SOil INSPECTION......uurieieeeieiirtieee e e eeeirreeeeeeseesstreeeeessesssssreeesssessssssneeesssesssnssneeeessennnn 6-2

6.2 GroUuNdWatEr INVESTIZATION ...oc.eiiiiieeiee et e e s b e e s ne e s b e e s neesneesnneesneesannenane 6-3

6.2.1 Groundwater Monitoring Well Installation and Sampling .......ceeeeceeereeieerceieeeeeseeeeeeee e eseee e e 6-3

6.2.2 Assessment of Potential Preferential FIow Pathways .......ccccceeeiecieicccies et e e 6-4

6.2.3 Assessment of Groundwater-Surface Water INnteractions..........ccoov o 6-4

6.3 Drainage DitCh INVESTIZATION ....cciiieeeeee e et e e et e e st e e e e e e e e e e e e ease e e eeaseeeeeseeeeesnseeesasnneeennnneenannns 6-4

6.3.1 Drainage DitCh ViSUal ASSESSIMENT .....uieiieiieieeeeeecteeeeeee s esee e e s s ee e e e ese e e sesseeeeesseeeessnneeesasnneesannneesnnnns 6-4

6.3.2 SUIMACE WaAter SBMPIINE ...ueeieeiiteieiee ittt se e s e e e e e e sse e e s e e s seeene e e sneeenneesneeenneean 6-4

6.3.3 Deep SEAIMENT SAMIPIING ...t e s e e e st e e s as e e e e s bt e e e s anse e e sanneeesaneeesennes 6-5

6.4 Niagara River Embayment and Shoreline INVeStigation .......ccveiiceeeieiiie e e e 6-5

6.4.1 BathyMETIIC SUNVEY ..ottt st e e st e e e e s e e e s ase e e e s bt e e s e nseeesanseeeeaneeenennns 6-5

6.4.2 Embayment SEdIMeENT SAMIPIING ....oi ittt s e e s e e s s nne e s s ane e e s sneeeeennes 6-5

6.4.3 Shoreline Probing Transects and Sediment SAmMPIiNgG......ccccceereccieeeeiier e e eseee e e s eseee e e sseeeeenes 6-6

6.4.4 ShoOreling SOil SAMPIING .....viiieeeit et e e e se s ss e e e an e e s s e e san e e sneeenneesneeenneean 6-6

6.4.5 Shoreline Visual ASSESSMENT ..o e e s s 6-6

6.5 Wetland ASSESSIMENT......cccuiiiiiiie i s s e a e s 6-7
6.5.1 Wetland DeliN@ATION ......ccicuiiiii e e e s 6-7
6.5.2 Wetland Sediment SAMPIING .....cuiiiieiiiieeie et e e e e s e san s s neeenn e e sneeennee s 6-7

6.6 Breeze StOCKPIIE SAMPIINEG ...ueeiiiiieeieieeeeectie e e et eeese e e e et e e s e sse e e eeneeeeeseeeeeanseeeeasseeeaeseeeeaanseessasnneesansneesannn 6-7

7.0 INVESTIGATION DERIVED WASTE MANAGEMENT PLAN ..ottt 7-1

A0 S To 1P S R SPRPRR 7-1

47> =T P 7-1

7.3 Personal Protective and Disposable Sampling EQUIPMENT ... e e 7-2

8.0 FISH AND WILDLIFE RESOURCE IMPACT ANALYSIS (FWRIA) ...eeiiie et 81
9.0 REMEDIAL INVESTIGATION REPORT ....eeiiieternerseeseeseesseesssee e se e sseesse e e s ssesnesaeesmeesnsannessesnsesneesnnenseennesn 9-1
10.0 FEASIBILITY STUDY ...ettiiteiiteeseeeaeeeseesseeaseessesssseesaseessseesaseesemeesanessaseesaneesaneesaneesaneesaneesaneesaneesaneesaneesaneesane 10-1
Final Work Plan Remedial Investigation & Feasibility Study - Honeywell October 2020

P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\RIWP\Final\RIWP Site 108 Final.docx ii



Honeywell P PARSONS

T1.0 SCHEDULE oo 11-1
12,0 REFERENCES ...vr-vceeseeseesessesessoesoessososssosoesossoesosssoesoessos oo 121
LIST OF TABLES

Table 1 Remedial Investigation Sampling Plan

LIST OF FIGURES

Figure 1 Site Location

Figure 2 Locations of Tonawanda Coke Site and Riverview Innovation and Technology Campus Brownfield Site
Figure 3 Site Plan and Historical Investigation Locations

Figure 4 Wetland on Site 108

Figure 5 Initial Site Conceptual Model

Figure 6 Proposed Test Pit Locations

Figure 7 Proposed Monitoring Well Locations

Figure 8 Proposed Deep Soil Samples in Onsite Ditch and Surface Water Samples

Figure 9 Proposed Niagara River Sediment Sampling Locations

LIST OF APPENDICES

APPENDIX A SITE 108 REMEDIATION ACTIVITIES SUMMARY REPORT
APPENDIX B FIELD SAMPLING PLAN

APPENDIX C QUALITY ASSURANCE PROJECT PLAN

APPENDIX D HEALTH AND SAFETY PLAN

APPENDIX E COMMUNITY AIR MONITORING PLAN

Final Work Plan Remedial Investigation & Feasibility Study - Honeywell October 2020
P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\RIWP\Final\RIWP Site 108 Final.docx iii



Honeywell

+ PARSONS

LIST OF ACRONYMS

ACRONYM Definition ACRONYM Definition
BCP Brownfield Cleanup Program PPE personal protective equipment
bml below mudline QAPP Quality Assurance Project Plan
CAMP Community Air Monitoring Plan QC Quality Control
CPP Community Participation Plan RI Remedial Investigation
CSM Conceptual Site Model RIR Remedial Investigation Report
DOT Department of Transportation RITC Riverview Innovation & Technology
FS Feasibility Study Campus, Inc.
FSP Field Sampling Plan RQD rock quality designation
ft bgs feet blow surface SCG Standards, Criteria, and Guidance
GPS Global Positioning System SCO Soil Cleanup Objective
HASP Health and Safety Plan SGV Sediment Guidance Value
HRS Hazard Ranking System Score SPDES  State Pollution Discharge Elimination
IDW Investigation Derived Waste System. o .
IRM Interim Remedial Measure SPLP Z):gzr;zttljcreprempltatlon leaching
IRMPP Interim Remedial Mefasu're Pilot Project SWPPP  Stormwater Pollution Prevention Plan
NAPL non-aqueous phase “q_u'd ) ) SvVOC semi-volatile compound
NORM natl.JraIIy occurring radioactive material TAL Target Analyte List
NWI National Wetlands Inventory TCC Tonawanda Coke Corporation
NYSDEC Nevy York State Departmgnt of ToL Target Compound List

Environmental Conservation o e .
NYSDOH New York State Department of Health TeLP L‘:gfégyufgara“er'“'c Leaching
PAH polycyclic. aromat?c hydrocarbons TOC Total Organic Carbon
PCB polychlorinated biphenyls USEPA United States Environmental Protection
PFAS Per- and Polyfluoroalkyl Substances Agency
PID photoionization detector USFWS  U.S. Fish and Wildlife Service
POTW Publicly Owner Treatment Works USGS United States Geological Survey

VOC volatile organic compound

Final Work Plan Remedial Investigation & Feasibility Study - Honeywell

October 2020

P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\RIWP\Final\RIWP Site 108 Final.docx iv



Honeywell P PARSONS

1.0 INTRODUCTION

On behalf of Honeywell, Parsons has prepared this Work Plan to complete a Remedial Investigation (RI) and
Feasibility Study (FS) for Site 108 of the Tonawanda Coke Site. Site 108 is a portion of the former Tonawanda
Coke Corporation (TCC) facility (Figure 1) and is located at 3800 River Road in Tonawanda, Erie County, New
York (Figure 2).

The TCC facility was an operating coke making and by-products facility for more than 100-years. The Coke making
process involves the removal of gasses, liquids (oils) and tar from coal by heating the coal in the absence of
oxygen. The resulting carbon material “coke” was used, among other things, in foundries and for the production
of steel. The by-products were used in the process or sold for offsite use. TCC filed for bankruptcy protection in
2018 and all manufacturing on the property was ceased at that time. On September 23, 2019 the sale of the
property to Riverview Innovation & Technology Campus, Inc. (RITC) was approved by the U.S. Bankruptcy Court.
Legacy environmental conditions are being addressed under two separate New York State Department of
Environmental Conservation (NYSDEC) programs:

Site 108, which is the subject of this Work Plan, and Sites 109 and 110 make up the Tonawanda Coke Site,
listed in the Registry of Inactive Hazardous Waste Disposal Sites in New York State as Site Number 915055 with
a Site Classification of 2 pursuant to ECL 27-1305. These three areas are being addressed under the New York
State Superfund Program pursuant to the Order on Consent and Administrative Settlement (Index No. B9-85-2-
77D) entered into between Honeywell International, Inc. (Honeywell) and the NYSDEC on February 24, 2020.
The remainder of the former TCC facility at 3875 River Road is being addressed under the New York State
Brownfields Cleanup Program (BCP) pursuant to BCP Agreement (Index No. C915353-02-20) between the
NYSDEC and RITC dated February 14, 2020.The Focused RI/FS for Sites 109 and 110 is detailed in a separate
Work Plan submitted to NYSDEC by Honeywell. The Focused RI/FS Work Plan was submitted separately and on
an expedited schedule to align with the schedule for the portion of the site being addressed under the BCP.

1.1 RI/FS Program Objectives

In 2016, following completion of a RI/FS, TCC and NYSDEC entered into an Order on Consent and Administrative
Settlement (Index # B9-85-02-77B) outlining the scope to finalize a FS for Site 108. Additional sampling was
performed to allow completion of a FS. Based on the results of additional sampling, an Interim Remedial Measure
Pilot Project (IRMPP) was enacted to investigate and remediate coal tar that was identified in isolated locations
across the Site. Significant excavation and removal of subsurface coal tar was completed by TCC prior to their
declaration of bankruptcy. Subsequent remedial action was completed by Honeywell, including demolition of
three large aboveground coal tar storage tanks and removal of impacted soil, pursuant to the Administrative
Settlement Agreement and Order on Consent for a Removal Action with the U.S. Environmental Protection Agency
(USEPA), Index No. CERCLA-02-2019-2006, dated June 11, 2019.

The intent of the RI/FS activities, as specified in the February 2020 Order on Consent is to determine the nature
and extent of the remaining conditions on Site 108 following previous remedial activities. This information will
be used to verify the Conceptual Site Model (CSM) and evaluate various potential remedial alternatives, leading
to the development of a recommended remedial alternative for Site 108. The RI/FS will include an investigation
of off-site impacts including potentially impacted sediments in the Niagara River adjacent to Site 108.
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1.2 RI/FS Work Plan Organization

This Work Plan is organized as follows:

Section 1 - Introduction: Describes the objectives of the RI/FS and the Work Plan organization.

Section 2 - Site Description and History: Provides a summary of relevant background information including
site location and surrounding land use, topography, geology, surface water hydrology, wetlands and
waterways, and geology. Background information provided in this section is used to inform proposed RI/FS
activities.

Section 3 - Site Investigation History: Provides a summary of prior site investigations, including activities
performed and summary reports prepared for Site 108. Data from previous investigations described in this
section are used to inform proposed RI/FS activities.

Section 4 - Interim Remedial Measures (IRMs): Describes IRMs completed to date, including a description
of contamination that may remain following the IRMs.

Section 5 - Initial Conceptual Site Model and Data Gaps: Introduces the initial CSM, which identifies
potential sources of contamination, release mechanisms, exposure media, and exposure routes based on
current and potential future site use. The CSM presented in this section is preliminary and will be refined
based on data from the RI. This section also uses historical data and information to identify data gaps to
be addressed in the RI/FS.

Section 6 - Remedial Investigation Scope of Work: Describes work to be performed during the RI for
Site 108, including characterization of surface soil, subsurface soil, groundwater, surface water, and
sediment. Additionally, this section references relevant documents such as the Quality Assurance Project
Plan (QAPP), Health and Safety Plan (HASP), and Field Sampling Plan (FSP).

Section 7 - Investigation Derived Waste Management Plan: Defines expectations for handling and disposal
of all investigation derived waste.

Section 8 - Remedial Investigation Report: Describes expectations for the Remedial Investigation Report,
including data objectives, applicable standards, criteria, and guidance (SCGs), and proposed report
contents.

Section 9 - Feasibility Study: Describes the tasks associated with the FS that will assess various remedial
action alternatives.

Section 10 - Schedule: Outlines the proposed sequence and timing of RI/FS tasks through preparation and
submittal of the FS Report.

Section 11 - References

1.3 Contacts

A Community Participation Plan (CPP) was approved by NYSDEC in April 2020 (NYSDEC 2020a). The CPP
provides details on how information generated on behalf of Honeywell and the NYSDEC will be made available
and how Honeywell and NYSDEC will inform and involve the public during the investigation and remediation of
the Tonawanda Coke Site.

Key contact information for NYSDEC, New York State Department of Health (NYSDOH), Honeywell, and Parsons
is provided below:

Final Work Plan Remedial Investigation & Feasibility Study - Honeywell October 2020
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NYSDEC

Benjamin McPherson

Division of Environmental Remediation
270 Michigan Ave

Buffalo, NY 14203-2915
Benjamin.mcpherson@dec.ny.gov

NYSDOH

Angela Martin

Bureau of Environmental Exposure Investigation
Corning Tower, Room 1787

Albany, NY 12237

beei@health.ny.gov

Honeywell

Steve Coladonato

Remediation and Redevelopment Group
115 Tabor Road

Morris Plains, NJ 09750
Steven.Coladonato@honeywell.com

Parsons

Edward Glaza

301 Plainfield Road

Suite 350

Syracuse, NY 13212
edward.glaza@parsons.com

Teresa Mucha, Esq.

Office of General Counsel
270 Michigan Ave

Buffalo, NY 14203-2915
Teresa.mucha@dec.ny.gov
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2.0 SITE DESCRIPTION AND HISTORY

2.1 Site Background

A metallurgical coke manufacturing and by-products plant was operated at the former Tonawanda Coke facility
from 1917 through late 2018. The Buffalo Coke Plant was owned and operated from 1917 through 1947 by
Semet-Solvay Company, which was a subsidiary of Allied Chemical and Dye Corporation. In 1947, Semet-Solvay
Company was merged into Allied Chemical Corporation, which owned and operated the facility until
January 27, 1978, when it was sold to TCC. TCC filed for bankruptcy protection in 2018 and all manufacturing
on the property was idled. Between October 2018 and March 2020, the USEPA conducted emergency response
activities to remove gases from pipes and tanks, treat wastewater, and manage stormwater. On
September 23, 2019 the sale of the property to RITC was approved by the U.S. Bankruptcy Court. RITC purchased
the Site in October 2019. The former main plant operational area at 3875 River Road, exclusive of Sites 108,
109 and 110 is the subject of a Brownfield clean-up project (Figure 2).

Manufacturing processes used at the plant included by-products coking, light oil distillation, ammonia recovery,
and benzene, toluene, and xylene extraction. Allied Chemical was granted permission by the Erie County Health
Department in 1973 to establish a new refuse disposal area at what is now Site 108. The area was subsequently
filled with refuse, wood, scrap polyethylene, and ceramic saddle packing from refining equipment. The disposal
of coke/coal, fly-ash cinders, and coal tar sludge has also been documented. Additionally, Site 108 formerly
included a tank farm consisting of three large above ground storage tanks containing waste coal tar and standing
water. These tanks were removed as part of a prior IRM. Coal tar excavations were also performed as part of the
IRM.

Site 108 was also used for transferring coal and other materials between the Niagara River, where materials
were delivered by boat, and the main plant facility via conveyor belts and pipes.

2.2 Site Location and Description

Site 108 of the Tonawanda Coke Site is a portion of the property at 3800 River Road and is located on the west
side of River Road in the Town of Tonawanda, Erie County, New York. The former TCC Facility is approximately
0.25 miles west of Interstate 190 (Figure 1).

Site 108 occupies the property referenced by Tax Map/Parcel No.: 64.12-4-3 (Figure 2). It is an approximately
27-acre rectangular area oriented generally perpendicular to the Niagara River and the west side of River Road.
Site 108 is located directly on the Niagara River. It currently contains a water pump station, substation,
abandoned conveyor system, and other unused industrial structures. It is overgrown with shrubs and trees in
many areas.

Sites 109 and 110, which comprise the remainder of the Tonawanda Coke Site, occupy about 12 acres of the
property referenced by Tax Map/Parcel No.: 64.08-1-10, 65.05-2-1 and 65.05-2-2 at 3875 River Road,
Tonawanda, NY 14150 (Figure 2). Site 109 is an approximately seven-acre rectangular area oriented
perpendicular to the east side of River Road, in the southwestern corner of the former TCC Facility property.
Site 110 is an approximately five-acre triangular area located in the northeast corner of the former TCC Facility
property. Site 109 is approximately 0.3 miles from the Niagara River and Site 110 is approximately one mile
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from the river. The Focused RI/FS for Sites 109 and 110 is detailed in a separate Work Plan submitted to
NYSDEC by Honeywell.

2.2.1 Land Use

Site 108 is currently zoned for industrial use. The surrounding area is a combination of commercial/industrial
operations, a landfill, utility right-of-ways, and public water utilities. A residential neighborhood is located
approximately 0.30 miles southeast of Site 108, off of River Road to the east. The Erie County Water Authority
Van de Water Treatment Plant is located to the south. There are several sites subject to NYSDEC remedial
programs in the vicinity. The Tonawanda Plastics site (#915003) is located to the southeast, Roblin Steel
(#915056), River Road (#915031), and the Cherry Farm Niagara Mohawk inactive landfill (#915063), are all
located to the north along River Road, the C.R. Huntley Fly Ash Landfill (Niagara Mohawk - Huntley Station
(#915070)) is located to the northeast, and the C.R. Huntley Steam Station (part of which is in the BCP as the
Huntley Power South Parcel (#C915337)) is to the south.

2.3 Topography

Site 108 is about 1,500 feet by 750 feet with an undulating surface in portions of it (Figure 3). The property is
wider at the road and narrows slightly along the Niagara River. There are several mounds throughout the site,
and topography locally dips slightly towards a drainage ditch, which runs northeast to southwest through the
Site.

2.4 Geology

Shallow geology at Site 108 has been well characterized during prior site investigations. However, due to the
lack of geographically widespread deep borings, the full stratigraphy above bedrock beneath Site 108 is not
completely defined. Information from a geotechnical investigation at an industrial site just south of Site 108
provides a framework for considering the geologic conditions at Site 108. This investigation was performed by
Goldberg Zoino Associates in 1983 at the C.R. Huntley Steam Station (Goldberg Zoino 1983). The site is located
approximately 0.3 miles south of Site 108 and is also located between the Niagara River and River Road. At the
Huntley site, a surficial fill unit is underlain by mixed alluvial deposits, which are complexly stratified both
horizontally and vertically due to deposition by the Niagara River during multiple stages of development. These
alluvial deposits primarily consist of fine sand, silty sand and silt. The deposit becomes thinner moving from west
to east across the site. Underlying alluvial deposits on the east side of the site (closer to River Road), are mixed
glacial deposits, which primarily consist of a red to brown silty clay. This unit ranges from a thickness of 24 ft
adjacent to River Road to being absent adjacent to the river. Thinning of this clay layer towards the river is
probably due to erosion by the Niagara River. The entire site is underlain by glacial till deposits, the gradation
and thickness of which are highly variable due to several advances and retreats of the glacier. This deposit
includes gravelly sands, sandy silts, clayey silts, and silty sands. It is approximately 15 ft thick on the east side
of the site and thins to approximately 5 ft thick near the river. Underlying glacial till is bedrock, which consists of
Camillus shale, a gray-green to gray-brown dolomitic thinly bedded shale. Rock quality designations (RQDs)
indicate that the top of rock is thinly bedded and weathered (Goldberg-Zoino Associates 1983). Bedrock is at
approximately 30 to 45 feet below ground surface (ft bgs) (Fluor Daniel GTI 1998).

At Site 108, monitoring well installation logs and test pits indicate similar geologic conditions to those
encountered at Huntley Steam Station, though in less detail at depth. Fill material is the uppermost stratigraphic
unit over Site 108, varying in thickness from 4 to 14 ft. In addition to various soils, the fill frequently includes
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silt, coal fines, hardened tar, slag, ash, coke, wood, concrete, plastic, glass, and metal. Underlying the fill on the
eastern side of the site is a native glaciolacustrine deposit consisting of red-brown clay with some silt and gravel
lenses. On the western portion of the site, adjacent to the Niagara River, fill is underlain by native gray alluvial
sand with varying amounts of silt and clay. The boring log from installation of the deep well (MW18D-05) on the
west side of the site identifies moist gravelly sands at around 30 ft bgs and auger refusal at approximately
42 ft bgs, indicating that glacial till (similar to what was observed on the Huntley Steam Site) is present at this
depth below the alluvial unit.

2.5 Surface Water Hydrogeology

Surface water hydrology for Site 108 is considered within the context of the site stormwater management
program, as detailed below.

Historically, at the time of the bankruptcy, the TCC facility discharged storm water to the Niagara River under
State Pollution Discharge Elimination System (SPDES) Permit Number NYO002399 (NYSDEC 2017) through
three outfalls?:

= Qutfall 001 (Located on Site 109)- Discharge of non-contact cooling water, boiler blowdown and
stormwater runoff from the former production area after treatment in two concrete-lined settling/skimming
ponds/lagoons located on Site 109.

= Qutfall 002- Discharge of runoff from the coal and coke yards located on the 3875 River Road property.

= Qutfall 004 - Combined flow from Outfalls 001 and 002. Outfall 004 discharges to a drainage ditch on
Site 109 on the east side of River Road where it combines with flows from other industrial properties north
and south of Site 109. The combined flow is conveyed through a culvert under River Road, into a drainage
ditch on Site 108, and finally to the Niagara River.

TCC turned their SPDES permit in after the bankruptcy and the USEPA assumed management of storm water
controls on the BCP Site, Site 108, Site 109, and Site 110. The USEPA continued the program of monthly,
quarterly and semi-annual monitoring in general accordance with the former requirements of TCC's SPDES
permit through March 2020. Stormwater at the main plant, which is a source of water being discharged to the
drainage ditch on Site 108, is currently being managed under RITC’'s Stormwater Pollution Prevention Plan
(SWPPP) (Inventum 2020a), which was approved by NYSDEC in June 2020. The other sources of surface and
stormwater contributing to the discharge north and south of Site 109 are not generated by or controlled by RITC.

The drainage ditch that is part of the stormwater management system runs along the southern border of Site 109
and receives surface flow from the BCP Site, Site 109, Site 110 and other properties north and south of the RITC
properties. This ditch flows west and drains into the outfall on the east side of River Road, which diverts
underneath the road into Site 108. This outfall flows into a ditch that traverses Site 108. Since TCC closure,
contribution to the ditch is believed to be predominantly surface water, as process water is no longer being
produced at the former TCC plant. It is not known if any of the other offsite properties produce flow other than
stormwater. The ditch flows west across the site where it discharges into the Niagara River, which flows north
from Lake Erie to Lake Ontario.

1 Qutfall 003 was not in use at the time of the bankruptcy and there had been no flow from this outfall since 2008
(TCC 20186).
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2.6 Wetlands

According to the U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI), there is a portion of
a 1.74-acre Freshwater Emergent Wetland with a classification of PEM1B located on the east side of Site 108,
parallel to River Road (Figure 4). The drainage ditch running from Site 109 through Site 108 is considered a
2.11-acre riverine habitat with a classification of R4SBC. According to the NYSDEC Environmental Resource
Mapper, there are no State Regulated wetlands on or adjacent to Site 108.

2.7 Groundwater

Groundwater flow within the fill is towards the west to the Niagara River. A regional hydrogeologic investigation
indicates that the glaciolacustrine clay deposit elsewhere in the area has geometric mean vertical and horizontal
hydraulic conductivities of 4.17 x 107 and 5.25 x 107 cm/sec, respectively (NYSDEC 2007). These relatively low
hydraulic conductivities indicate that this layer restricts vertical and horizontal groundwater flow, and that water
within fill material is generally perched on top of this confining layer. However, some wells in the area screened
entirely within the glaciolacustrine deposit contain water. This is attributed to desiccation cracks within the silty
clay, which allow for vertical migration of groundwater from overlying fill. The geometric mean hydraulic
conductivity of fractured soil elsewhere in the area is 9.34 x 106 cm/sec (NYSDEC 2007). Given the increased
hydraulic conductivity in fractured soil, the glaciolacustrine deposit is primarily a confining layer, but allows for
some vertical transport of groundwater in cracks.

On the west side of the site where alluvial sand is present beneath fill, these two layers form the uppermost
water-bearing unit. The geometric mean horizontal hydraulic conductivity of alluvium from elsewhere in the area
is 1.59 x 103 cm/sec, indicating that this unit is an aquifer with potential to produce relatively high yields of
water (NYSDEC 2007). Groundwater in this area is expected to flow towards the Niagara River and is very shallow,
typically occurring within 4 ft bgs.

Glacial till is expected to be present on top of bedrock throughout the site. Given the glaciolacustrine aquitard
on the east side of the site, vertical groundwater flow is expected to be limited in this area, although may still
occur in desiccation cracks, which could transport water vertically to the glacial till layer. On the west side of the
site, the boring log from the deep well indicate the presence of till beneath alluvium, with saturated soil present
directly above the till, which was moist. According to data collected elsewhere in the area, glacial till in the region
has hydraulic conductivities ranging from 1.00 x 103 t0 9.10 x 10° cm/sec (NYSDEC 2007). The extreme range
in hydraulic conductivities is due to the highly heterogenous nature of till throughout the area and suggests that
downward migration of groundwater from overlying layers, through till, and into weathered bedrock, may occur
in some areas and be restricted in others. The specific hydraulic properties of glacial till beneath Site 108 have
not been studied. Therefore, it is possible that shallow groundwater at Site 108 may be hydraulically connected
to the bedrock aquifer, predominantly on the west side of the site where glaciolacustrine clay has been eroded
and highly permeable alluvial sand extends down to till, however gradients would be expected to be horizontal
toward the river rather than downward.

Based on regional hydrogeology, the thinly layered and fractured upper bedrock is water-bearing, with the
potential for vertical migration of groundwater through overburden as discussed above. Bedrock groundwater
generally flows to the Niagara River.
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3.0 SITE INVESTIGATION HISTORY

Several major investigations and other sampling events have been conducted at the former Tonawanda Coke
site, focusing primarily on the former disposal areas.

In July 1982 and May 1983, the United States Geological Survey (USGS) performed a study investigating toxic
chemical entry into the Niagara River. The study consisted of sampling several inactive hazardous waste disposal
sites within an approximately three-mile wide band along the Niagara River. As part of this program, USGS
collected one groundwater sample, four soil samples, and one surface water sample from Site 108. Data from
these samples were qualified as exceeding analytical holding times and having other quality control (QC) issues
that may have compromised the data integrity.

Following the USGS investigation, several major investigations were performed at the Tonawanda Coke site.
Investigation results from investigation activities taking place on Site 108 are presented in previously submitted
reports and summarized in the table below:

Report

Activities Performed

Tonawanda Coke Corporation,
New York State Superfund
Phase | Summary Report,
November 1983 prepared by
Recra Research, Inc.

Reviewed existing data to calculate a USEPA Hazard Ranking System
Score (HRS) to assess the relative threat associated with actual or
potential release of hazardous substances from the site.

Phase Il Site Investigation
Tonawanda Coke Site,
December 1986 prepared by
Malcolm Pirnie, Inc.

e |Installation of two overburden groundwater monitoring wells
e Collection of four groundwater samples

e Excavation of three test pits

e Collection of eight surface water samples

Supplemental Site
Investigation Tonawanda Coke
Corporation, Tonawanda, New
York, July 1990 prepared by
Conestoga-Rovers & Associates

e Installation of one overburden groundwater monitoring well

e Collection of five groundwater samples

e Excavation of two test pits

e Collection of one composite soil samples from the two test pits
e Collection of five surface water samples

e Collection of three sediment samples

Additional Site Investigation
Tonawanda Coke Corporation,
Tonawanda, New York,
November 1992 prepared by
Conestoga-Rovers & Associates

e |Installation of one overburden groundwater monitoring well
e Collection of three groundwater samples

e Excavation of six test pits

e Collection of two samples from the three test pits

e Advancement of one borehole

Remedial Investigation
Summary Report, Tonawanda
Coke Corporation, Tonawanda,
New York, May 1997 prepared
by Conestoga-Rovers and
Associates

e Summary of available information from the previous investigations
pertaining to groundwater, surface water, soils, and sediments and
discussed their significance regarding potential impacts to human
health and the environment.
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Report

Activities Performed

Final Supplemental Report
Revision 1 and Feasibility
Study, Tonawanda Coke
Corporation, Tonawanda, New
York, January 2008, prepared
by Conestoga-Rovers and
Associates

Excavation of three test pits

Collection of three subsurface soil samples from test pits (one sample
from each test pit location)

Collection of five surface soil samples
Installation of one groundwater monitoring well

Collection of sediment samples from three locations in the Niagara
River

No separate report - Results
detailed in Confirmation
Investigation Report, by GHD,
2017

Collection of sediment samples from 11 locations in the Niagara River

Confirmation Investigation
Report, Site 108 - Tonawanda
Coke Corporation, March 17,
2017, prepared by GHD

Collection of 15 surface soil samples
Excavation of 15 test trenches
Collection of 14 subsurface soil samples from the test trenches

Collection of 24 sediment samples from the Niagara River embayment
(eight sample locations with three sampling intervals at each)

Collection of 16 sediment samples from the drainage ditch (eight
sample locations with two sampling intervals at each)

Inspection of above ground storage tanks located in the tank farm, and
inspection and analysis of the contents of each tank (threee samples
total)

Inspection of bermed areas around the tank farm and collection of
three tar samples from within the berm

Excavation of 10 test pits (six outside the bermed area and four in an
area of exposed coal/coke/breeze)

Collection of twelve subsurface soil samples from test pits (eight from
outside the bermed area and four from the area of exposed
coal/coke/breeze)
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4.0 INTERIM REMEDIAL MEASURES (IRMs)

Several IRMs have been performed at Site 108 to address surface and subsurface tar, above-ground storage
tanks, and general site maintenance. Locations of pertinent IRM activities are shown on Figure 3.

4.1 2017-2018 Tar Removal

Tar removal activities were performed by Nue-Velle on behalf of Tonawanda Coke Corporation from June 2017
to October 2018. Activities were performed in connection with the Tar Removal and Tank Demolition Phased
Interim Remedial Measure Pilot Project Work Plan (IRM IRMPP) (GHD 2017). IRM tar removal activities involved
excavation of six areas, which were identified as containing coal tar during previous investigations. Nue-Velle
IRM activities were originally going to include removal of the three above ground storage tanks in the tank farm,
but Tonawanda Coke Corporation halted all work at the Site prior to tank removal. Neu-Velle tar removal activities
are summarized in Site 108 Remediation Activities Summary Report (Neu-Ville 2019), which is included as
Appendix A. The Site 108 Remediation Activities Summary Report was not submitted to the Department for
review and approval priorto it being finalized, and therefore the statements in this report have not been approved
by the Department.

Per the Summary Report, tar was excavated, and excavations were deemed complete by the NYSDEC on-site
representative when there was no longer visible tar. Excavations deemed complete by NYSDEC occurred at TP-4,
B-6, B-6A, and B-6B. Residual tar remained after tar removal activities at TP-7 and SD-2. The depth of residual
tar was marked by a layer of orange construction fencing during backfill. At Tank Farm 1 (T-1) secondary
containment area, tar impacts were observed continuing below the tank foundation on the northeast side. With
NYSDEC approval, these materials were temporarily left in place awaiting tank demolition and removal of tar
impacts. Tar also remained at the secondary containment areas for Tanks 2 and 3, which were not addressed
during the 2017-2018 IRM. Areas where the Summary Report identified remaining tar are presented on Figure 6.

Removed material was sorted on-site based on grain size to remove tar and other debris so that soil could
potentially be re-used, pending the results of analytical sampling. Tar and debris were transferred to an on-site
storage area for material separation or off-site disposal. Soil was stockpiled and sampled. Results from soil
samples did not meet industrial soil cleanup objectives (SCOs). Therefore, the material was deemed
unacceptable for reuse on-site. Work for the project was halted before these materials could be transferred
elsewhere, so multiple soil stockpiles remained on-site after tar removal activities. A breeze pile was also
generated during IRM activities. Regulatory determinations regarding the fate of the breeze pile were deferred
until the final remedy for the site was selected, so the pile remains on-site.

To access SD-2 and TP-7 for tar removal, the drainage ditch that ran across the site was diverted. The new ditch
was diverted to the northwest of the old ditch bank and is approximately 20 ft wide and 380 ft long. The diverted
section is lined with imported clay and gravel. Steel sheet piling was installed along the south-eastern bank. This
sheet piling was intended to be temporary but was left in place when work was stopped.

4.2 2018-2019 IRMs

During a site walk in 2018 performed by Parsons on behalf of Honeywell, several conditions were noted at the
site. These conditions included:
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= Holes in the bottom and sidewalls of Tank 3;

= Partial excavation, breaching, and disturbance of secondary containment berms;

= Several soil piles; and

= Pipes cut from Tank 2 laying inside the containment area, as well as a black material floating on the surface
of water within this area.

To address these site conditions, several IRMs were completed by Parsons on behalf of Honeywell in 2018 and
2019, as summarized in Interim Measures Construction Summary Report (Parsons 2019). IRMs included:

= Berm repair and water management: Berm stabilization and repair was performed by raising the height of
damaged berms around the tank farm using imported clay. After repairs, water level within the berms was
monitored to ensure that a rise in water level due to precipitation would not cause water to overtop the
berms.

= Soil pile erosion control: Existing soil piles were covered with plastic sheeting and secured with sandbags
to prevent erosion. Filter socks were also installed downgradient of the soil piles to provide additional
control of run-off from piles.

= Asbestos inspection: In anticipation of future removal, an asbestos inspection was conducted for pipe
insulation and building material associated with the adjacent pump building. Pipe insulation and multiple
building materials were confirmed to be asbestos containing.

= Access road repairs: Repairs were made to the site access road by placing gravel and grading low areas.

4.3 2019-2020 Tank Removal

From September 2019 to February 2020, three above-ground storage tanks, tank contents (tar and water) and
associated piping were removed from Site 108 by Parsons on behalf of Honeywell. Tank removal and associated
activities were completed in accordance with a Tank Removal Work Plan submitted in April 2019.

The bermed areas around the tanks were cleared of vegetation and water within them was pumped to an on-
site treatment system prior to being discharged to the Town of Tonawanda Publicly Owned Treatment Works
(POTW) sewer system. Standing water within tanks (from precipitation) was also treated on-site and discharged
to the POTW sewer.

During tank demolition, tar was cleaned from the piping to the tanks. Asbestos was removed from the pipes by
a certified asbestos contractor. The tops and walls of the steel tanks were cut down to allow access to the
remaining contents. The steel pieces were decontaminated and sent off-site for recycling. Tar within the tanks
was mixed with a stabilizer and disposed off-site. The remainder of the tank was then cleaned, cut up, and sent
off-site for recycling. After tank cleaning and demolition, concrete tank pads were broken up and the concrete
was sent off-site for disposal.

Pockets of tar were excavated from beneath the tank pads. Tar excavations were advanced down to native soil.
Beneath Tank Pad 3, tar seams were present within cracks in the native material and within the excavation
sidewalls. Given the presence of tar in native material and in the sidewalls of the Tank Pad 3 excavation, residual
tar remains in this area. Additionally, tar was observed entering the excavation from the sidewalls at Tank Pad 2,
indicating that tar remains in the subsurface at this location as well. Little evidence of residual tar was observed
at the Tank Pad 1 excavation. Pockets of tar were also encountered within the berms. .

During tank removal mobilization, soil piles located in the southern portion of the site remaining from Nue-Ville’s
tar removal activities were shipped off-site for disposal. The EPA on-site representative inspected the soil pile
removal area and requested removal of additional small pockets of tar. Additional areas were removed at EPA
direction and disposed off-site.
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5.0 INITIAL CONCEPTUAL SITE MODEL AND DATA
GAPS

5.1 Conceptual Site Model (CSM)

An initial CSM has been developed for Site 108 based on data from previous investigations. The CSM defines
potential sources of contamination, release mechanisms, exposure media, and exposure routes based on
current and potential future land use. The CSM is preliminary and will be refined based on data collected in the
RI. The initial CSM is illustrated in Figure 5.

Results from previous investigations indicate that various chemical constituents have impacted soil,
groundwater, surface water, and sediment at the former Site 108. These environmental media could potentially
serve as exposure media. The CSM presents a qualitative assessment of potential exposure via each medium
for various types of receptors.

The source category of the initial CSM indicates potential sources of contamination originating from the former
TCC facility. Contaminated soil/fill on Sites 108 have been identified as sources of contamination.

Contamination release mechanism refers to the process by which contamination could be transferred from
source(s) to exposure media, which are environmental media with potential to be impacted by contamination.
Contamination release mechanisms considered as part of the CSM are described below.

= Volatilization: volatile organic compounds (VOCs) from soil being released into air;

= Fugitive dust: mobilization of potentially contaminated surface dust via wind;

= Leaching: mobilization of contamination from soil via leaching of surface water through soil into
groundwater; and

= Erosion/runoff: mobilization and transport of potentially contaminated surface water and sediment to
waterways.

Potential exposure describes the mechanism (exposure route) that may expose receptors to contamination
during current site use, which is defined as industrial, and potential future site use, which is anticipated to be
passive recreational and/or commercial. Direct contact, ingestion, inhalation, and vapor intrusion/exposure are
all exposure routes that could potentially impact receptors. Receptors under current site use are identified as
site workers. Receptors under potential future site use are identified as site employees, site workers and passive
recreational users.

5.2 Data Gaps

Based on historic data, Site 108 environmental media including surface soil, subsurface soil, groundwater,
surface water, and sediment have been impacted from activities at Site 108. Analysis of historic data reveals
the need for additional data to characterize current site conditions, as detailed below.

5.2.1 Surface Soil

A total of 20 surface soil samples have been collected at Site 108 during historic investigations. Samples
collected in 2005 were analyzed for VOCs, semi-volatile organic compounds (SVOCs), metals, and cyanide.
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Samples collected in 2016 were analyzed for VOCs, SVOCs, and metals. A subset of 2016 samples were also
analyzed for pesticides, polychlorinated biphenyls (PCBs), and cyanide. The concentrations of nine SVOCs
exceeded the NYSDEC industrial and/or commercial Soil Cleanup Objectives (SCOs) in those samples. SVOC
exceedances occurred in 17 of 20 samples. Concentrations of five metals (arsenic, cadmium, lead, mercury, and
nickel) exceeded industrial and/or commercial SCOs. Metals exceedances occurred in samples from five
locations. Concentrations of VOCs, pesticides, PCBs, and cyanide were below industrial and commercial SCOs in
all samples.

An above-ground pipeline exists along the northern boundary of the site, and there is the possibility for surface
soil contamination from historic spills underneath this pipeline. Surface soils in this area have not previously
been investigated.

In general, surface soil conditions have been well characterized during prior investigations. However, minor gaps
in spatial coverage are present. Additional surface soil samples will be collected during the Rl to characterize
current surface soil conditions and support alternative development and evaluation during the FS.

5.2.2 Subsurface Soil

Over the course of several previous investigations, a total of 32 subsurface soil samples have been collected
from Site 108 (in 1989, 1992, 2005, and 2016). Samples were collected from test pits/trenches and were
typically analyzed for SVOCs, VOCs, metals, and cyanide. Select samples were analyzed for pesticides and PCBs.
In total, 15 SVOCs exceeded industrial and/or commercial SCOs. SVOC exceedances occurred in 16 samples. A
total of eight metals exceeded industrial and/or commercial SCOs and metals exceedances occurred in eight
samples. Only one VOC (benzene) sample concentration exceeded the commercial SCO. No other VOCs have
exceeded industrial/commercial SCOs in subsurface soil. The concentration of cyanide exceeded the commercial
SCO in two samples. Sample concentrations for pesticide and PCB have been below the commercial and
industrial SCOs. Figure 3 shows the locations of prior subsurface sample locations.

In general, subsurface soil has been well characterized given the geographic spread, depth, and sampling density
of historic test pit locations. However, minor gaps in spatial coverage are present. Additionally, as discussed in
Section 4, several IRMs have been completed to address coal tar and soil contamination. However, residual tar
likely remains in the subsurface adjacent to the areas excavated by the prior removal IRMs. Additional data is
needed to delineate the horizontal and vertical extent of residual tar in the subsurface and to characterize soil
conditions in these areas.

5.2.3 Groundwater

Five monitoring wells were installed at Site 108 during previous investigations (Figure 7). All monitoring wells
were installed in the fill layer, aside from MW18D-05, which was installed in the underlying alluvial sand. MW-6
was sampled four times, MW-7 was sampled six times, MW8-89 was sampled once, MW18-91 was sampled
three times, and MW18D-05 was sampled once. In general, samples were analyzed for VOCs, SVOCs, metals,
cyanide, and oil and grease.

Five VOCs were detected in exceedance of Class GA Standards/Guidance Values during historic investigations.
Exceedances occurred in samples collected from MW8-89, MW18-91, and MW-7. Five metals were detected in
exceedance of standards, and were limited to common metals (iron, magnesium, manganese, and sodium) plus
beryllium. Metals exceedances occurred in samples collected from MW-7, MW-8-89, MW-18-91, and MW-18D-
05. Cyanide was detected in exceedance of Class GA standards in samples collected from MW-6 and MW8-89.
One SVOC (naphthalene) was detected in exceedance of the Class GA standard in the sample collected from
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MWS8-89. In the sample from MW18D-05, the well installed to characterize the deeper groundwater flow regime,
the only exceedances were metals.

Wells at the site have not been sampled since 2005 and most of the wells are no longer available to be sampled.
Only one sample has ever been collected from the deeper groundwater flow regime. Therefore, data gaps exist
regarding current groundwater conditions at the site, especially the quality of deeper groundwater. To address
data gaps, additional monitoring wells will be installed, and groundwater samples will be collected to characterize
current groundwater conditions.

An additional data gap exists regarding the potential for preferential groundwater pathways around historic
underground utilities. There is a water pipe that runs through Site 108, presumably east to west. However, the
exact location of the pipe and direction that it is routed across the site is not known. It is possible that pipe
bedding could create a preferential flow pathway for groundwater and thus groundwater contaminants. The pipe
location, path through the site, and bedding material will be investigated during the RI to fill the data gap
regarding this potential preferential flow pathway.

There is also potential for a preferential flow pathway within the former Rattlesnake Creek channel, which was a
channel of the Niagara River that separated Rattlesnake Island from the main shore. The island and creek can
be observed on historic topographic maps up until the early to mid-1900s, at which time the creek was reportedly
filled. Based on historic topographic maps, the former creek passed through the eastern side of Site 108
(Figure 3). The potential exists for preferential groundwater flow through the former creek, depending on the
nature of fill material. Eight test pits have been performed within the former creek during previous investigations.
Observed fill material was consistent with that observed elsewhere throughout the site and did not appear to be
highly permeable. However, historic test pits were mainly performed on the eastern side of the channel. During
the RI, additional test pits will be performed within the former creek channel to provide improved geographic
coverage of fill material data. Additionally, groundwater monitoring wells have not been installed within the
former creek channel to determine the potential impact of channel fill on groundwater quality and flow
characteristics. To address this data gap, a monitoring well will be installed within the former creek.

Lastly, the relationship between groundwater and surface water, including the on-site drainage ditch, ponded
areas, and the Niagara River, is not known. Data regarding groundwater and surface water elevations will be
collected during the RI to better characterize groundwater-surface water interactions.

5.2.4 Surface Water

During previous investigations, ten surface water samples were collected from six locations on Site 108 and
analyzed for various combinations of VOCs, SVOCs, cyanide, metals, oil and grease, and hexavalent chromium.
Five metals, four VOCs, and cyanide concentrations exceeded the Class C Water Quality Standards and/or
Guidance Values. Where Class C Standards/Guidance Values were not established, data were compared to Class
A Standards/Guidance Values. Exceedances of Class C and/or Class A occurred at five sampling locations.
Surface water sampling data from one location (SW-7) was not available for review in any previous reports.

Surface water coming into Site 108 consists of flow through a drainage ditch which is directed to Site 108
through a culvert under River Road. Surface water flowing through this culvert originates within the former
Tonawanda Coke stormwater conveyance system. Historically, surface water received by the Site 108 drainage
ditch was both storm water and process water from the Tonawanda Coke Plant. Previous investigations sampled
upstream locations and determined that elevated concentrations at Site 108 were due to input from the
Tonawanda Coke Plant and other off-site sources, and did not originate at Site 108 (CRA 1997). Since the closure
of the plant, the Site 108 drainage ditch still receives storm water runoff from the Tonawanda Coke Facility, but
no longer receives process water. Surface water at Site 108 has not been sampled since plant closure, and
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therefore, the current characteristics of any contribution from Site 108 to surface water quality represents a data
gap that will be addressed during the RI.

5.2.5 Wetland Characterization

Sediment samples have not previously been collected from the Freshwater Emergent Wetland located on
Site 108. Furthermore, the exact boundary of the wetland is not known because wetland delineations were not
conducted during historic investigations. Therefore, there is a data gap regarding the exact boundaries of the
wetland as well as the extent to which wetland sediment has been impacted. if at all. Data will be collected
during the RI to address these gaps.

5.2.6 Drainage Ditch

5.2.6.1 Drainage Ditch Sediment

Nineteen sediment samples have been collected from the drainage ditch that runs through Site 108 during
previous investigations in 1989 and 2016. Three samples were collected from three locations in 1989 and
analyzed for VOCs, SVOCs, cyanide, hexavalent chromium and oil & grease. These samples were collected prior
to the 2017-2018 IRM to evaluate surface water exceedances at SW-6; therefore, sediment was collected at
SW-6 and from one upgradient (off-site) and one downgradient location. Six SVOCs at SW-6 exceeded NYSDEC
Class A Sediment Guidance Values (SGVs). No other analytes exceeded SGVs during this sampling event.

Sixteen samples were collected during a 2016 sampling event and analyzed for SVOCs, metals, and Total Organic
Carbon (TOC). Two samples were also analyzed for pesticides, PCBs, VOCs, and cyanide, none of which exceeded
Class A SGVs in analytical results. Several metals exceeded Class A and Class C SGVs. Metals exceedances
occurred in all sixteen samples. Several individual PAHs exceeded Class A SGVs at nearly all depth intervals at
all locations. SD-7 was the only location without any individual PAH exceeding SGVs, and SD-8 only had
exceedances in the uppermost depth interval. Total PAH concentrations exceeded SGVs at both depth intervals
from every sampled location, with those exceedances being above Class C SGVs for all samples except for the
1-1.5 ft depth interval of SD-7.

Sediment samples collected during previous investigations were collected to a maximum depth of 1.5 ft bgs,
and exceedances of SGVs were pervasive throughout nearly all collected samples. A data gap exists regarding
the quality of deeper ditch sediment/soils. This data gap will be addressed during the Rl by additional collection
of sediment samples from the drainage ditch.

5.2.6.2 Drainage Ditch Conditions

A reconnaissance of the drainage ditch was performed by NYSDEC's Fish and Wildlife Group on
January 26, 2011. The inspection, as detailed in the Confirmation Investigation Report (GHD 2017), concluded
that the volume of flow through the ditch was substantial. However, the majority of flow through the ditch at that
time was cooling water discharged from the TCC facility. The TCC facility is no longer in operation and is thus no
longer discharging cooling water to the ditch. A reconnaissance has not been performed on the ditch since
closure of the former TCC facility. The reconnaissance also concluded that the ditch serves as a substantial
habitat with a variety of vegetation and an abundance of logs and branches to create a very attractive setting for
wildlife. Evidence of a wide variety of wildlife was noted along the ditch including beavers, otters, blue heron,
ducks, mice, mink, and rabbits. Given that a ditch reconnaissance has not been performed since closure of the
former TCC plant and rerouting of the drainage ditch during IRMs, the current condition of the ditch and its
suitability as a habitat and ecological resource will be evaluated during the RI.
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5.2.7 Niagara River

5.2.7.1 Niagara River Sediment

A total of 55 sediment samples have been collected from the embayment in the Niagara River adjacent to the
on-site drainage ditch outfall. This area receives flow from the drainage ditch and the industrial property south
of the site. Beyond the limits of this embayment, the river velocity is expected to be too high to allow for sediment
deposit and accumulation.

Four sediment samples, for which data are available, were collected near the drainage ditch outfall in 1993.
Samples were analyzed for VOCs, SVOCs, and cyanide. There were no exceedances for VOCs. All four samples
had exceedances of Class A and Class C SGVs for individual PAHs. All four samples also exceeded the Class C
SGV for total PAHs.

In 2005, three samples were collected from three locations (one near the outfall and two further upstream) and
analyzed for SVOCs. Seven SVOCs at the location closest to the outfall exceeded Class A SGVs. Total PAHs at
that same location exceeded Class C SGVs. There were no exceedances at the other two locations.

During a 2009 sediment investigation, 24 samples were collected from various depth intervals at 11 locations
and analyzed for SVOCs. Concentrations for most samples exceeded Class A SGVs for individual PAHs. Total
polycyclic aromatic hydrocarbons (PAH) concentrations exceeded the SGV in 21 out of 41 samples, with total
PAH concentrations exceeding the Class A SGV in six samples and the Class C SGV in 15 samples.

In 2016, 24 sediment samples were collected from eight locations with three sampling depth intervals per
location. Samples were analyzed for SVOCs, metals, and TOC. A subset was also analyzed for pesticides, PCBs,
VOCs, and cyanide. There were no exceedances of Class A SGVs for PCBs, pesticides, and cyanide. Several
metals including silver, lead, and zinc exceeded Class C SGVs. These exceedances occurred at three locations.
One VOC (toluene) exceeded Class A SGVs in one sample. Several individual PAHs exceeded Class A SGVs. Total
PAHs exceeded the Class A SGV in 12 samples and Class C SGV in eight samples.

Data from previous investigations indicates that highest contaminant concentrations were from sampling
locations closer to the outfall of the drainage ditch. The extent of potential impact in Niagara River sediments is
a data gap for the following reasons: the extent of contamination in embayment sediments has not been defined
vertically and laterally; the boundary between fine-grained depositional sediments and coarse-grained river
channel sediments that would be unaffected by sediment deposition from Site 108 has not been defined, and;
no sediment samples have been collected outside of the embayment.

During the RI, sediment samples will be collected over a wider area and from deeper depth intervals to address
these data gaps. Sediment data collected during the Rl will be used to assist with analysis of potential impacts
and if necessary remedial alternatives in the FS.

5.2.7.2 Niagara River Shoreline Conditions

During historic operations at the former TCC facility, materials were transferred to and from the property via
boats on the Niagara River. This exchange was done along the Site 108 shoreline. The presence and condition
of remaining infrastructure from these operations (i.e., bulkheads, sheet piling, etc.) is largely unknown. Soil
samples have never been collected from the portion of the shoreline, which is exposed above water, so the
extent of contamination, if any, in shoreline soil is unknown. The soil characteristics present data gaps that will
be addressed during the RI to assist with analysis of potential impacts and if necessary remedial alternatives in
the FS.
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5.2.8 Breeze Stockpile

During the tar removal IRM completed by Nue-Ville, a layer of breeze was excavated from the surface to facilitate
removal of subsurface tar. Breeze was stockpiled on-site for future use as backfill, upon approval from NYSDEC.
One composite sample was collected to characterize the breeze for future on-site reuse. The sample was
analyzed for TCV VOCs, TCL SVOCs, PCBs, pesticides, herbicides, and metals. Based on analytical results, one
PAH (indeno(1,2,3-cd)pyrene) exceeded the commercial SCO and two PAHs (benzo(a)pyrene and
benzo(b)fluoranthene) exceeded commercial and industrial SCOs. One metal (mercury) exceeded the
commercial SCO and one metal (arsenic) exceeded commercial and industrial SCOs. Results did not exceed
commercial or industrial SCOs for VOCs, PCBs, pesticides, or herbicides. When work was stopped at the site
during the tar removal IRM, the breeze stockpile remained and has been inspected during subsequent visits.
The current location of the breeze pile is shown in Figure 3. Based on topographic survey data, the estimated
volume of the breeze stockpile is approximately 10,000 yd3. Additional sampling of the stockpile will be
performed during the RI to verify the results of Nue-Ville sampling and characterize the pile for future onsite
beneficial reuse and other management options.
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6.0 REMEDIAL INVESTIGATION SCOPE OF WORK

The RI will be conducted in accordance with NYSDEC’s “DER-10 - Technical Guidance for Site Investigation and
Remediation”, the project Field Sampling Plan (Appendix B), Quality Assurance Project Plan (which includes data
quality objectives and criteria, data acquisition, data management, analytical procedures, quality control
measures, data validation, and assessment and oversight details, provided as Appendix C), Health and Safety
Plan (Appendix D) and Community Air Monitoring Plan (CAMP) (Appendix E). The CAMP will be implemented
during all ground intrusive activities to provide protection for the downwind community (i.e., off-site receptors)
from potential airborne contaminant releases as a direct result of investigative activities. The CAMP requires
continuous monitoring for VOCs and particulate matter and establishes action level concentrations and
responses to action levels.

As discussed in Section 5, in some portions of Site 108, surface and subsurface concentrations have been
shown to exceed industrial and commercial SCOs. Although significant data has been gathered regarding
contaminant levels in surface and subsurface soils and fill, data gaps have been identified. There are insufficient
groundwater data to adequately assess groundwater quality. Sediment concentrations exceed SGVs from both
on-site and in Niagara River sediment samples, but the vertical and horizontal extent of sediment contamination
has not been adequately delineated. The scope of the RI at Site 108 has been designed to fill the data gaps
identified in Section 5. The scope includes a surface and subsurface soil investigation, a groundwater quality
and preferential flow pathway investigation, a wetland assessment, an investigation of the on-site drainage ditch,
an investigation of the Niagara River embayment and shoreline, and additional sampling of the breeze stockpile.

6.1 Surface and Subsurface Soil Investigation

6.1.1 Test Pit and Soil Boring Installation and Sampling

To address surface and subsurface soil data gaps, a series of test pits and soil borings will be installed
throughout Site 108, as shown on Figure 6. The purpose of most of the subsurface soil investigation locations is
to determine the extent of subsurface tar remaining after IRMs via visual observations, as well as to characterize
subsurface soil proximate to any remaining tar. This will be achieved by excavating test pits adjacent to previous
excavation and removal areas completed during IRMs (TP-18-2020 through TP-27-2020). In the area along the
abandoned portion of the drainage ditch, where the shallow water table prohibits subsurface observations and
sampling via test pitting, subsurface soil conditions will be addressed via installation of three boreholes. The
remaining four subsurface soil investigation locations (TP-16-2020, TP-17-2020, TP-28-2020, and TP-29-2020)
will be excavated via test pitting to address the physical and chemical nature of subsurface fill/soil in these
portions of the site, which have not been thoroughly characterized during previous investigations. TP-28-2020
and TP-29-2020 are being installed specifically to address data gaps regarding the nature of fill within the former
Rattlesnake Creek.

The areas to be investigated using test pits are shown by the lines on Figure 6. Prior to test pitting, a private
utility locating company will mark out utilities in the vicinity of proposed test pits. Test pits will be excavated to
the top of the native soil layer, anticipated to be four to ten feet below ground surface. As the test pits are
excavated, the soil and fill materials will be visually assessed, photographed, screened with a Photoionization
Detector (PID) and observations will be documented in a field log. Test pits will be excavated until native soil is
encountered. If native soil shows signs of contamination such as staining, odor, or elevated PID readings,
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excavation will continue until soil appears free of signs of contamination for at least 2 feet. Once the native soil
layer has been identified or native soil appears free of significant contamination, the test pit will be backfilled by
replacing the materials in the reverse order in which they were removed. Care will be taken to not leave significant
amounts of subsurface fill on the ground surface.

The lines on Figure 6 are not intended to represent continuous trenches, but rather general areas where test
pits will be excavated. The actual test pit locations will be determined in the field in consultation with NYSDEC.
Multiple test pits may be excavated in an area, if necessary, to provide confidence that the extent of remaining
tar has been identified and/or that subsurface materials have been adequately characterized.

Soil borings will be advanced as shown on Figure 6. Soil borings will be drilled using direct-push methods, or
similar, and will be installed to the top of native material. As soil borings are advanced, soil and fill materials will
be visually assessed, photographed, screened with a PID, and observations will be documented in a field log.
Borings will be backfilled with soil cuttings.

Analytical samples will be collected at each test pit and at one of the three soil boring locations. Surface soil
samples will be collected from O to 2 inches and 2 to 12 inches below grade. An additional sample will be
collected in the 1-ft interval beneath tar, if present. If tar is not present, a sample will be collected from elsewhere
in the test pit/boring that exhibits staining, odor, or elevated PID readings. If signs of contamination are present
in native soil, a sample will be collected from each depth exhibiting staining, odor, or elevated PID readings.
Samples of native soil exhibiting signs of contamination will be collected in intervals based on the thickness of
apparent contamination, with a maximum sampling interval of 1-ft. A sample will also be collected in the 1-ft
interval below the deepest identified sign of contamination. If test pit depth does not allow for collection of
deeper samples, the deeper samples may be collected adjacent to the test pit using a drill rig. Samples from
most locations will be analyzed for SVOCs and TOC. A subset of sampling locations (TP-16-2020, TP-17-2020,
TP-18-2020, and TP-26-2020) will be analyzed for the full suite of analyses, including Target Compound List
(TCL) VOCs, SVOCs, pesticide/PCBs, Target Analyte List (TAL) metals, cyanide, and per- and polyfluoroalkyl
substances (PFAS). PFAS sampling and analysis will follow guidance provided in NYSDEC's “Sampling, Analysis,
and Assessment of Per- and Polyfluoroalkyl Substances (PFAS) Under NYSDEC’s Part 375 Remedial Programs”
(NYSDEC 2020b).

It is possible that naturally occurring radioactive material (NORM) may be present in slag that is present within
the fill at the Site. An approved radiological contractor will be available if needed during test pitting and soil
boring installation. If slag is visually identified, material will be screened to determine if sampling and laboratory
analysis for NORM is necessary.

The locations and elevations of the ground surface at test pits and soil borings will be surveyed and incorporated
into the site geographic database.

6.1.2 Pipeline Surface Soil Inspection

Surface soil beneath the above-ground pipeline that runs along the northern side of the site will be inspected to
determine if there is visual evidence of historic leaks that may have impacted surface soil. If visual evidence is
identified, representative samples will be collected from the O to 2-inch and 2- to 12-inch intervals and analyzed
for TCL VOCs, SVOCs, pesticide/PCBs, TAL metals, and cyanide. Visual evidence includes surficial tar, staining,
sheen, discoloration, etc. Evidence of asbestos containing material that may have fallen from the pipeline will
also be documented and sampled in a representative fashion in consultation with NYSDEC. Documentation will
include detailed field notes, photos, and GPS coordinates.
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6.2 Groundwater Investigation

6.2.1 Groundwater Monitoring Well Installation and Sampling

Eight to nine groundwater monitoring wells will be installed at Site 108 as shown on Figure 7 to assess
groundwater quality within the overburden aquifer. Three wells (MW-9-2020, MW-10-2020, and MW-13-2020)
will have screens located within the fill layer. The other wells will be installed in pairs at three locations (including
the MW18-91/MW18D-05 location discussed below) along the Niagara River where alluvial sand underlies the
fill layer, with one well from each pair screened in fill and the other screened at the bottom of alluvium. This will
allow for characterization of groundwater within the upper and lower portions of the water-bearing zone.

There is currently a well in the western portion of the site, but it is unknown if this well is MW18-91 or MW18D-05.
The current condition of the well, including its viability for sampling, is not known. This well will be inspected and
the total well depth will be measured. If the well is suitable for sampling, one additional well will be installed
adjacent to it (either shallow or deep, depending on if the existing well is determined to be shallow or deep). If
the well is not suitable for sampling, a new well pair will be installed at this location. The maximum count of nine
wells to be installed as discussed above is inclusive of replacing both wells at this location. If the existing well is
suitable for sampling, the total number of wells to be installed may drop to eight.

Prior to drilling, a private utility locating company will mark out utilities in the vicinity of proposed monitoring well
locations. The new well borings will be drilled using a drilling rig and hollow stem augers. During drilling, soil and
fill materials will be visually assessed, photographed, screened with a PID, and documented in a field log. At the
three inland well borings and at one well boring for each paired well location, a series of soil/fill samples will be
collected for chemical analysis. Soil samples will be collected at O to 2 inches and 2 to 12 inches below grade.
An additional sample will be collected in the 1-foot interval beneath tar, if present. If tar is not present, a sample
will be collected from elsewhere in the test pit/boring that exhibits signs of contamination (i.e. staining, elevated
PID reading, etc.). All samples will be analyzed for SVOCs and TOC. Samples from a subset of locations (MW-10-
2020 and MW-11S-2020) will be analyzed for the full suite of analyses including TCL VOCs, SVOCs, and
pesticide/PCBs, TAL metals, cyanide, and PFAS.

Where the clay layer is present (anticipated to be at the three inland wells, (MW-9-2020, MW-10-2020, and
MW-13-2020), well screens will be installed on top of the clay layer, within the fill. This is estimated to be
approximately 6 ft bgs,12 ft bgs, and 8 ft bgs at MW-9-2020, MW-10-2020 and MW-13-2020, respectively. For
installation of the shallow well at paired well locations, well screens will be installed within fill and/or alluvial
sand, so that the well is screened above and below the water table, which is estimated to be at approximately
4 ft bgs. For installation of the deeper well at paired well locations, well screens will be installed entirely in the
alluvial sand layer, at the base of the water-bearing zone, which is estimated to be at approximately 40 ft bgs.
Depending on the thickness of the saturated zone, 5- or 10-ft well screens will be chosen in the field to provide
the most effective coverage of the saturated zone, while isolating the top (in the case of shallow wells) and
bottom (in the case of deep wells) of the saturated zone. If necessary, a sump may be added to the bottom of
the well to allow the well to be drilled deeper. Exact well design will be based on the conditions present, including
the depth to the water table and thickness of fill.

The new monitoring wells will be surveyed to determine the horizontal locations and vertical elevations. Water
level measurements will be taken over several dates to determine the groundwater flow direction.

Each of the nine wells will be sampled and analyzed for TCL VOCs, SVOCs, and pesticide/PCBs, TAL metals, and
cyanide. The six shallow wells will also be sampled for PFAS and 1,4-dioxane.
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6.2.2 Assessment of Potential Preferential Flow Pathways

An additional data gap regarding groundwater is the possibility of a preferential groundwater flow pathway along
bedding material for a water line that presumably runs west to east across the site. A geophysical investigation
will be completed to attempt to locate the water line and assess its subsurface path. Based on the location of
the pipe and possibility that it runs through portions of the site that are contaminated with tar or impacted
groundwater, additional subsurface activities may be completed to assess the likelihood of bedding creating a
preferential flow pathway. An air knife or similar hand methods may be used to dig down to the pipe in order to
observe the type and condition of bedding material.

There is also potential for a preferential flow pathway to exist within the former Rattlesnake Creek channel. As
described in Section 6.1.1, additional test pits will be installed within the former creek to further assess the
nature of fill material. A groundwater monitoring well (MW-13-2020) will be installed within the fill to assess
groundwater quality and, together with groundwater elevations elsewhere on the site, determine if a preferential
flow pathway exists within the former creek fill. MW-13-2020 will be installed as described in Section 6.2.1.

6.2.3 Assessment of Groundwater-Surface Water Interactions

The relationship between surface water bodies and groundwater, if any, is unknown. Water level measurements
will be taken from all monitoring wells to determine groundwater elevation. Staff gauges will be installed in
surface water bodies to obtain surface water elevations. Three will be installed in the drainage ditch, one will be
installed in each of the two ponded areas, and two will be installed in the Niagara River as shown on Figure 7.
Specific locations may change based on field conditions.

Staff gauges will be mechanically driven into stream/river bottoms by hand methods and surveyed for elevation
at the top of the staff gauge. Each staff gauge will be photographed for future reference to assess any movement
or disturbance, and re-leveled for elevation, as necessary. Stream elevation will be measured from the top of the
staff gauge using a water level indicator, tape measure, or folding ruler. Groundwater and surface water elevation
measurements will be collected on the same day(s).

6.3 Drainage Ditch Investigation

6.3.1 Drainage Ditch Visual Assessment

A visual assessment of the drainage ditch will be performed to characterize the physical condition of the ditch,
including to identify flow characteristics, unique habitat features, evidence of wildlife, and other conditions that
may exist within and around the ditch. The inspection will take place from the shoreline and will include written
observations of notable features and photos taken every 25 to 50 ft. Global Positioning System (GPS) locations
(including positioning and orientation of the photograph) will be recorded for each photo location so that a photo
log can be compiled displaying drainage ditch conditions.

6.3.2 Surface Water Sampling

To address surface water data gaps, five surface water samples will be collected from the drainage ditch that
runs through the site. One sample will be collected from the outfall where the drainage ditch enters to site, one
will be collected from the outfall where the drainage ditch discharges into the Niagara River, and three will be
collected from ponded areas along the ditch, as shown in Figure 8.
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To collect surface water samples, sample bottles or a dedicated HDPE sampler will be held at the water surface
until the container is filled. Each surface water sample will be analyzed for TCL VOCs, SVOCs, pesticide/PCBs,
TAL metals, cyanide. Samples from SW-1-2020 and SW-5-2020 will also be analyzed for PFAS and 1,4-dioxane.
After sampling, the location of each surface water sample location will be surveyed.

6.3.3 Deep Sediment Sampling

To address drainage ditch data gaps, sediment and soil samples will be collected from nine locations along the
drainage ditch and in ponded areas, as shown on Figure 8. All samples will be collected from the same locations
as shallow sediment samples from previous investigations; however, samples will be collected from deeper in
the soil column to delineate concentrations vertically. One previously sampled location will not be repopulated
because it is located within the section of drainage ditch which has been relocated.

Sample collection methods will be determined based on field conditions and sample location accessibility, and
may vary between locations. Collection methods may include collection of a core using a slide hammer and
macrocore Lexan liner. A tripod or excavator may be used to pull the sampler out of the subsurface after sample
collection. Shallow sediment samples may also be collected using a hand auger, trowel, or similar. Alternative
methods may also be considered, such as using an ATV-mounted vibracore unit.

Samples will be collected in 6-inch intervals up to 1 ft bgs, and in 1-foot intervals from 1 to 5 ft bgs or until native
material is encountered, whichever comes first. If native material is encountered, a sample will be collected from
the top 1 ft. of native material. Samples will be visually assessed, photographed, screened with a PID and
observations will be documented in a field log. Samples will be analyzed for TCL SVOCs (including the 34 PAHs
necessary for comparison to SGVs as specified in NYSDEC’s Screening and Assessment of Contaminated
Sediment (NYSDEC 2014), TAL metals, and TOC. After sampling, the location of each sample location will be
surveyed.

6.4 Niagara River Embayment and Shoreline Investigation

6.4.1 Bathymetric Survey

A bathymetric survey will be performed along the shoreline of Site 108 and within the embayment area in order
to identify potential depositional (shallow water) areas of the Niagara River adjacent to the site, as well as to
establish a baseline sediment elevation to be used in assessment of remedial alternatives during the FS. This
survey will be completed and a bathymetric map will be produced prior to completion of the sediment sampling
described below. The elevations of the bathymetric map will be tied to the same datum as the site topographic
mapping. This will help guide the determination of sediment sampling locations.

6.4.2 Embayment Sediment Sampling

Sediment samples will be collected from six locations within the previously sampled embayment area as shown
on Figure 9 in order to determine the depth of contamination in this area. Sediment samples will be collected
from proposed locations in 6-inch intervals from O to 1 ft below mudline (bml), and in 12-inch intervals from 1 to
5 ft bml or until native material is encountered, whichever comes first. If native material is encountered, a sample
will be collected from the top 1 ft. of native material.

Sediment cores will be collected using a boat-mounted vibracore head and Lexan core barrel. Cores will be
processed at a centralized on-shore location. Sediment will be visually assessed, photographed, screened with
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a PID and documented in a field log. Samples will be collected from the intervals prescribed above and analyzed
for TCL SVOCs (including the 34 PAHSs specified in NYSDEC 2014), TAL metals, and TOC. A subset of sediment
samples will be submitted for grain-size testing via hydrometer (ASTM D7928) and/or sieve analysis (ASTM
D6913). Sample locations will be surveyed during collection using GPS.

6.4.3 Shoreline Probing Transects and Sediment Sampling

Probing will be performed along 13 proposed transects as shown on Figure 9 in order to evaluate substrate
physical conditions and differentiate between fine depositional sediment and coarser-grained river bottom
substrate that is unlikely impacted by depositional sediment.

Approximately 20 sediment sampling locations are proposed along probing transects as shown on Figure 9. One
sediment sample will be collected from a near-shore location at each transect and an additional sample will be
collected at an off-shore location at every other transect. The goal of the off-shore sampling locations is to be
just beyond the extent of near shore depositional sediments that may be impacted in order to document the
extent of contamination. Proposed sampling locations will be evaluated and may be adjusted based on the
results of bathymetry survey and probing results.

Sediment samples will be collected in 6-inch intervals from O to 1 ft bml, and in 12-inch intervals from 1 to 5 ft
bml or until native material is encountered, whichever comes first. It is anticipated that native materials may be
relatively shallow in these areas, so it is unlikely that sampling will extend to 5 feet. If native material is
encountered, a sample will be collected from the top 1 ft. of native material. Samples will be collected using a
boat-mounted vibracore head to advance a Lexan core barrel to the target depth. Sediment will be visually
assessed, photographed, screened with a PID and observations will be documented in a field log. Sediment
samples collected along probing transects will be analyzed for TCL SVOCs (including the 34 PAHs specified in
NYSDEC 2014), metals, and TOC. A subset of transect sediment samples will be submitted for grain-size testing
via hydrometer (ASTM D7928) and/or sieve analysis (ASTM D6913). Sample locations will be surveyed during
collection using GPS.

6.4.4 Shoreline Soil Sampling

In order to assess the Niagara River shoreline surface soils eight soil samples will be collected above water along
the shoreline, spaced approximately 125 ft apart, as shown on Figure 9. Actual sample locations will be
determined in the field in consultation with NYSDEC based on visual observations of the shoreline area. Samples
will be collected from O to 6 inches at each sample location using a hand auger or similar hand methods. Soil
will be visually assessed, photographed, screened with a PID and observations will be documented in a field log.
Samples will be analyzed for TCL SVOCs, TAL metals, and TOC.

6.4.5 Shoreline Visual Assessment

Features along the Niagara River shoreline will be identified through a shoreline inspection. During the
inspection, the shoreline will be observed from land and notable features will be recorded, such as bulkheads,
outfalls or other infrastructure from historic Site activities, vegetation, habitats, and wildlife or evidence of
wildlife. The shoreline inspection will be documented in written observations throughout the inspection and
photos taken every 25 to 50 ft. GPS locations (including positioning and orientation of the photograph) will be
recorded for each photo location so that a photo log can be compiled displaying Niagara River shoreline
conditions at specific locations.
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6.5 Wetland Assessment

6.5.1 Wetland Delineation

A wetland delineation will be conducted in order to define the precise boundary of the wetland. The wetland
boundaries will be delineated in accordance with state and federal criteria for delineating wetlands (NYSDEC
1995, Environmental Laboratory 1987, USACE 2012, Lichvar et al. 2016, and USDA NRCS 2017). Data on
vegetation, soils, and hydrology will be collected in plots along the wetland boundaries. Plot data will be recorded
on wetland determination data forms designed to follow the requirements in USACE (2012). Representative
photographs of each plot and each wetland area will be taken. Survey ribbon will be placed along the
wetland/waters boundaries. Each wetland flag will be labeled with a letter identifier of the wetland and numbered
consecutively. Flagged wetland boundaries will be surveyed.

6.5.2 Wetland Sediment Sampling

Sediment and underlying soil sampling will be completed at three locations within the wetland as shown on
Figure 8. Samples will be collected using a slide hammer and macrocore Lexan liner to a maximum of 5 ft bgs
or until native material is encountered. Sampling methods, locations, and total depths are subject to change
based on an inspection of the current conditions at sampling locations.

Samples will be collected in 6-inch intervals up to 1 ft bgs, and in 1-foot intervals from 1 to 5 ft bgs or until native
material is encountered, whichever comes first. If native material is encountered, a sample will be collected from
the top 1 ft. Cores will be visually assessed, photographed, screened with a PID, and observations will be
documented in a field log. Samples will be analyzed for TCL VOCs, SVOCs (including the 34 PAHs specified in
NYSDEC 2014), pesticide/PCBs, TAL metals, cyanide, TOC, and PFAS. After sampling, the location of each sample
location will be surveyed.

6.6 Breeze Stockpile Sampling

The breeze stockpile will be sampled to characterize it for future management options. Four test pits will be
excavated to approximately 5 ft below the surface of the stockpile as shown on Figure 6. One sample will be
collected from each test pit and analyzed for TCL VOCs, SVOCs, pesticide/PCBs, TAL metals, and cyanide; toxicity
characteristics including TCLP VOCs, SVOCs, and metals, PCBs, flash point and paint filter test, pH, reactive
cyanide, and reactive sulfide; and synthetic precipitation leaching procedure (SPLP) PFAS. Each sample for all
analytes other than VOCs, will consist of material from three to five discrete sampling locations within the test
pit. Material will be homogenized and combined into one composite sample for analysis. For VOC sample
collection, one discrete location from each test pit will be selected from those used for the composite sample,
and a grab sample will be collected to minimize VOC loss that may result from compositing and homogenizing.
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7.0 INVESTIGATION DERIVED WASTE
MANAGEMENT PLAN

The following Investigation Derived Waste (IDW) management procedures will be followed during the RI.

7.1 Soils

Soils excavated from test pits that do not exhibit any gross contamination will be placed back into the cavity after
completion of the test pit. Fill will be segregated from clay excavated from a test pit and the clay will be replaced
in the bottom of the cavity. Gross contamination is defined for these purposes as soils exhibiting the presence
of mobile tar and/or free oils.

Soils from test pits that exhibit gross contamination will be stockpiled in an IDW Storage Area that will be
established at the start of field work. Grossly contaminated soils will be stockpiled and staged on plastic sheeting
(10 mil min) and covered with 6 mil. minimum plastic sheeting to protect against precipitation, or alternatively,
containerized in a double-lined (10 mil min.) roll-off container. Stockpile volumes on plastic sheeting shall not
exceed 100 cubic yards. Stockpiles may be used to segregate clearly grossly contaminated material of different
characteristics. One waste characterization sample will be collected for every 100 cubic yards of stockpiled
material. Waste characterization sample analysis shall include the full suite of toxicity characteristics:

= TCLP, VOCs, SVOCs, and Metals
= PCBs

= Flash Point and Paint Filter Test
u pH

= Reactivity, Cyanide

= Reactivity, Sulfide

A record of which test pit soil is in each stockpile, where they are stockpiled, and which waste characterization
results represent that material will be kept in the field notebook.

Soils from borings conducted for monitoring well installations will be stockpiled, staged, and sampled as
described above. Soil that is characterized as non-hazardous based on analytical results and that is free of signs
of gross contamination, waste, non-aqueous phase liquid (NAPL), etc. will be evenly spread and graded on non-
paved areas of the ground on-site. Soil that is characterized as hazardous and/or contains signs of gross
contamination, NAPL, etc. will be containerized in Department of Transportation (DOT)-compliant 55-gallon open-
topped steel drums or containerized in a double-lined (10-mil min) roll-off container, stored in the IDW Storage
Location, and disposed of in accordance with 6 NYCRR Parts 360, 364 and the 370 series.

7.2 Water

Monitoring well purge water and equipment decontamination water will be containerized and discharged to the
Town of Tonawanda POTW under RITC’s Industrial Sewer Connection Permit No. 331 which allows for up to 2,000
gallons per day for equipment decontamination water from investigations on the property.
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7.3 Personal Protective and Disposable Sampling Equipment

Personal Protective Equipment (PPE), disposal sampling equipment (ex., bailers and rope), and general trash
that may come in contact with potentially impact soils/water generated during completion of the Rl will be
containerized in DOT-compliant 55-gallon open top steel drums and stored in the IDW Storage Area. These
materials will be secured and labeled as non-hazardous waste and disposed of accordingly.

PPE and disposable sampling equipment that comes in contact with grossly contaminated material (containing
mobile tar and/or free oils) will be containerized separately. The disposal requirements for these wastes will be
determined based on the results of waste characterization sampling of the corresponding grossly
contaminated material.
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8.0 FISH AND WILDLIFE RESOURCE IMPACT
ANALYSIS (FWRIA)

Part 1 (Resource Characterization) of an FWRIA will be conducted to meet the requirements of DER-10,
Section 3.10.1. This will involve a qualitative evaluation of actual or potential impacts to fish and wildlife
resources from Site-related constituents. The evaluation will include the identification and description of the
ecological resources located on and within 0.5-miles of the Site. Available information and the resource
descriptions developed from the office review and Site evaluation will be used to characterize the exposure
setting, identify the constituents of potential ecological concern, constituent migration pathways, and evaluate
potential Site-related effects to local fish and wildlife resources. The findings of the Part 1 FWRIA will be
presented in the Remedial Investigation Report (RIR) and will be used to evaluate the need to advance to Part 2
(Ecological Impact Assessment), which will be included in the RIR if warranted based on the findings from Part 1
of the FWRIA.
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9.0 REMEDIAL INVESTIGATION REPORT

A Remedial Investigation Report (RIR) will be prepared consistent with NYSDEC DER-10 and will include, at

minimum, the following components:

= |ntroduction

= Site Description and History

= Site Physical Characteristics

= RI Scope of Work and Results Summary
= FWRIA Part 1 Findings

= |mplemented IRM Summary

= Data Validation and Usability

= Nature and Extent of Contamination
= Contaminant Fate and Transport

= Qualitative Exposure Assessment

= Cleanup Objectives

= Summary and Conclusions

The RIR will include a discussion of the RI results compared to applicable SCOs under 6 NYCRR Part 375,
Class GA water quality standards (for groundwater) and Class C water quality standards (for surface water) under
6 NYCRR Part 703.6, and applicable SGVs. The discussion in the RIR on the nature and extent of soil

contamination will be focused on exceedances of applicable Commercial or Industrial Use SCOs.
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10.0 FEASIBILITY STUDY

As specified in the February 2020 Order on Consent, the purpose of the RI/FS is to determine the nature and
extent of the remaining contamination associated with Site 108 following previous IRM activities, including tank
removal. RI/FS activities are to include an investigation of off-site impacts including potentially impacted
sediments in the Niagara River adjacent to Site 108.

The FS will be prepared based on the results of the RIl. FS documentation will be prepared as warranted in
accordance with DER-10. Remedial alternatives to be assessed are anticipated to include no action, source area
excavation, and installation of a cover system. Quantitative soil and groundwater cleanup objectives as defined
in 6 NYCRR Subpart 375 will be identified and assessed.

The FS report will include cost estimates with a level of detail appropriate for a feasibility study (not construction
contractor cost estimates). Recommendations for follow-up investigation work prior to remediation, if any, will
also be included.
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11.0 SCHEDULE

A draft schedule for completion of the RI/FS is provided below. Proposed durations for investigation activities
and report preparation are presented. The start date of these activities is dependent upon approval of this work

plan by NYSDEC.

Activity Proposed Schedule

Mobilization within 90 days of Work Plan approval and duration of

Field Investigation
approximately 60 days

Data Analysis and Validation Within 60 days after completion of all field investigation activities

RI Draft Report Within 90 days after completion of data validation

FS Draft Report Within 180 days after approval of Rl Report.

October 2020
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TABLES
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TABLE 1 REMEDIAL INVESTIGATION SAMPLING PLAN

TCL
Sample ID Media Depth vT(;:cl:-s S\/Tg(':'si it ot | Cyanide | TOC | PFAS | 14-dioxane? | 'oardous Weste

TP-16-2020 | Soil 0-27; 2-12”; TBD 3 3 3 3 3 3 3
TP-17-2020 | Soil 0-2"; 2-12”; TBD 3 3 3 3 3 3 3 3
TP-18-2020 | Soil 0-27; 2-12”; TBD 3 3 3 3 3 3 3 3
TP-19-2020 | Soil 0-27; 2-12”; TBD 3 3 3
TP-20-2020 | Soil 0-27; 2-12”; TBD 3 3 3
TP-21-2020 | Soil 0-27; 2-12”; TBD 3 3 3
TP-222020 | Soil 0-27; 2-12”; TBD 3 3 3
TP-23-2020 | Soil 0-27; 2-12”; TBD 3 3 3
TP-24-2020 | Soil 0-2"; 2-12”; TBD 3 3 3
TP-25-2020 | Soil 0-2"; 2-12”; TBD 3 3 3
TP-26-2020 | Soil 0-27; 2-12”; TBD 3 3 3 3 3 3 3 3
TP-27-2020 | Soil 0-2"; 2-12"; TBD 3 3 3
TP-28-2020 | Soil 0-27; 2-12”; TBD 3 3 3
TP-20-2020 | Soil 0-2"; 2-12”; TBD 3 3 3
$B02-2020 | Soil 0-27; 2-12”; TBD 3 3 3
MW-92020 | Soil 0-27; 2-12”; TBD 3 3 3
MW-10-2020 | Soil 0-2"; 2-12”; TBD 3 3 3 3 3 3 3 3
MW-115-2020 | Soil 0-27; 2-12”; TBD 3 3 3 3 3 3 3 3
MW-125-2020 | Soil 0-2"; 2-12”; TBD 3 3 3
MW-13-2020 | Soil 0-2';2-12"; TBD 3 3 3
MW-9-2020 | Groundwater TBD 1 1 1 1 1 1 1
MW-10-2020 | Groundwater TBD 1 1 1 1 1 1 1
MW-11S-2020 | Groundwater TBD 1 1 1 1 1 1 1
MW-11D-2020 | Groundwater TBD 1 1 1 1 1

1 For all sediment samples, SVOC analysis will include analysis for the 34 PAHs necessary for comparison to Sediment Guidance Values (SGVs), as specified in Screening

and Assessment of Contaminated Sediment (NYSDEC 2014).

2 For all soil and sediment samples, 1,4-dioxane is included in SVOC analysis via EPA Method 8270D.
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TCL TCL U TAL Hazardous Waste
Sample ID Media Depth VOCs SVOCst Pei:i:(;:e/ Metals Cyanide TOC PFAS 1,4- dioxane? Characterization
MW-12S-2020 | Groundwater TBD 1 1 1 1 1 1 1
MW-12D-2020 | Groundwater TBD 1 1 1 1 1
MW-13-2020 Groundwater TBD 1 1 1 1 1 1 1
TBD (MW18-91 | Groundwater TBD 2 2 2 2 2 1 1
or MW18D-05
and/or MW-
13S/D-2020
SW-1-2020 Surface Water 0-2" 1 1 1 1 1 1 1
SW-2-2020 Surface Water 0-2" 1 1 1 1 1
SW-3-2020 Surface Water 0-2" 1 1 1 1 1
SW-4-2020 Surface Water 0-2" 1 1 1 1 1
SW-5-2020 Surface Water 0-2" 1 1 1 1 1 1
SD-1-2020 Soil 0-6"; 6-12"; 12-24" ; 24- 6 6 6
36"; 36-48" ; 48-60"
SD-2-2020 Soil 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36"; 36-48" ; 48-60"
SD-3-2020 Soil 0-6"; 6-12"; 12-24" ; 24- 6 6 6 6
36"; 36-48"; 48-60"
SD-4-2020 Soil 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48" ; 48-60"
SD-5-2020 Soil 0-6"; 6-12"; 12-24" ; 24- 6 6 6 6
36"; 36-48"; 48-60"
SD-6-2020 Soil 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48" ; 48-60"
SD-7-2020 Soil 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36"; 36-48"; 48-60"
SD-8-2020 Soil 0-6"; 6-12"; 12-24" ; 24- 6 6 6 6
36"; 36-48" ; 48-60"
SD-9-2020 Soil 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36"; 36-48" ; 48-60"
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TCL
Sample ID Media Depth vT('():clz_s sngcI:_sl = o | Cvanide | TOC | PFAS | 14-dioxanez | 'oardous Weste

SD-10-2020 Soil 0-6"; 6-12"; 12-24"; 24- 6 6 6 6 6 6 6 6
36" ; 36-48" ; 48-60"

SD-11-2020 Soil 0-6";6-12"; 12-24"; 24- 6 6 6 6 6 6 6 6
36" ; 36-48"; 48-60"

SD-12-2020 Soil 0-6"; 6-12"; 12-24" ; 24- 6 6 6 6 6 6 6 6
36" ; 36-48" ; 48-60"

PSED-01 Sediment 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48"; 48-60"

PSED-02 Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48" ; 48-60"

PSED-03 Sediment 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36"; 36-48" ; 48-60"

PSED-04 Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36"; 36-48"; 48-60"

PSED-05 Sediment 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48" ; 48-60"

PSED-06 Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48"; 48-60"

T-01-E Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48" ; 48-60"

T-01-W Sediment 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48"; 48-60"

T-02-E Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36"; 36-48"; 48-60"

T-03-E Sediment 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48" ; 48-60"

T-03-W Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36"; 36-48"; 48-60"

T-04-E Sediment 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48" ; 48-60"

T-05-E Sediment 0-6"; 6-12"; 12-24"; 24- 6 6 6 6
36" ; 36-48"; 48-60"
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TCL
Sample ID Media Depth vT('():clz_s sngcI:_sl = o | Cvanide | TOC | PFAS | 14-dioxanez | 'oardous Weste

T-05-W Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36";36-48"; 48-60"

T-06-E Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36";36-48"; 48-60"

T-07-E Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36"; 36-48"; 48-60"

T-07-W Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36";36-48"; 48-60"

T-08-E Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36"; 36-48"; 48-60"

T-09-E Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36";36-48"; 48-60"

T-09-W Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36";36-48"; 48-60"

T-10-E Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36";36-48"; 48-60"

T-11-E Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36";36-48"; 48-60"

T-11-W Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36";36-48"; 48-60"

T-12-E Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36";36-48"; 48-60"

T-13-E Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36";36-48"; 48-60"

T-13-W Sediment 0-6";6-12"; 12-24"; 24- 6 6 6 6
36"; 36-48"; 48-60"

S$5-01-2020 Soil 0-6" 1 1 1 1

S§S-02-2020 Soil 0-6" 1 1 1 1

S§S-03-2020 Soil 0-6" 1 1 1 1

$S5-04-2020 Soil 0-6" 1 1 1 1

S§S-05-2020 Soil 0-6" 1 1 1 1
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TCL
TCL TCL TAL Hazardous Waste
. L . T 2
Sample ID Media Depth VOCs SVOCst Peig(;:e/ Metals Cyanide TOC PFAS 1,4- dioxane Characterization
SS-06-2020 Soil 0-6" 1 1 1 1
SS-07-2020 Soil 0-6" 1 1 1 1
SS-08-2020 Soil 0-6" 1 1 1 1
BP-01-2020 Soil (Breeze ~5’ 1 1 1 1 1 1 1 1 1
Pile
Composite)
BP-02-2020 Soil (Breeze ~5’ 1 1 1 1 1 1 1 1 1
Pile
Composite)
BP-03-2020 Soil (Breeze ~5’ 1 1 1 1 1 1 1 1 1
Pile
Composite)
BP-04-2020 Soil (Breeze ~5’ 1 1 1 1 1 1 1 1 1
Pile
Composite)
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1.0 PROJECT DESCRIPTION

1.1 Introduction

This Field Sampling Plan (FSP) has been prepared for the Honeywell field operations at the Tonawanda Coke
Site 108, located at 3800 River Road, Tonawanda, New York. This FSP covers installation of groundwater
monitoring wells, groundwater sampling, surface and subsurface soil sampling, sediment sampling, surface
water sampling, surveying, and test pitting and is intended to be amended as needed to address subsequent
site activities.

The objective of this FSP is to outline methods and procedures that will allow consistency in investigatory field
activities across a potentially broad range of specific project goals and objectives. The methods and procedures
described in this FSP have been prepared in accordance with the most recent and applicable New York State
Department of Environmental Conservation (NYSDEC) and New York State Department of Health (NYSDOH)
regulatory guidances and requirements. Health and safety considerations and emergency procedures associated
with this project are documented in the site Project Safety, Health, and Environment Plan (PSHEP).

The anticipated scope is described in detail in Section 2 and includes:

= Test pitting

= Groundwater sampling

= Surface soil sampling

= Subsurface soil sampling

= Well installation

= Surface water sampling

= Sediment sampling

= Shoreline probing

= Drainage ditch and shoreline visual assessment
= Surveying (topographic and bathymetric)

One of the contaminants that will be analyzed for, Per- and Polyfluoroalkyl Substances (PFAS), can be found in
many standard environmental sampling materials, including: Fluoropolymer bailer/tubing, some
decontamination solutions, and pump bladders/valves. Two of the principal target analytes, perflourooctanoic
acid (PFOA) and perfluorooctanesulfonic acid (PFOS), have been broadly utilized in the production of various
everyday items such as: waterproof/stain-resistant clothing, non-stick cookware, and many commonly used
plastics. The field activities and methods herein have been appropriately modified to prevent cross-
contamination, and to avoid the introduction of external contaminant sources. Table 1 includes a summary of
prohibited and acceptable items for PFAS sampling. Appendix A provides NYSDEC’s Part 375 Remedial Programs
Guidelines for Sampling and Analysis of PFAS (January 2020).

Field Sampling Plan - Honeywell October 2020
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2.0 ANTICIPATED FIELD ACTIVITIES

Various field activities will be conducted during execution of the remedial investigation scope of work. Detailed
descriptions of procedures and methods for each field activity are provided in Sections 2.2 through 2.9. Field
activities that are anticipated are summarized below.

Monitoring Well Installation: Up to nine groundwater monitoring wells will be installed at Site 108. Three wells
will have screens located within the fill layer. The other wells will be installed in pairs at three locations along the
Niagara River where alluvial sand underlies the fill layer, with one well from each pair screened in fill and the
other screened at the bottom of alluvium. During drilling for well installation, soil samples (0 to 2 and 2 to
12 inches below grade; 1-foot (ft) interval beneath coal tar (if present) or the interval displaying signs of
contamination) will be collected from each boring. Soil samples will be collected using direct push methods and
a 3-inch (or similar) macrocore sampler.

Groundwater Samples: Groundwater samples will be collected from multiple newly-installed monitoring wells as
well as potentially one existing well using low-flow methods. PFAS sampling and analysis will follow guidance
provided in NYSDEC’s “Guidelines for Sampling and Analysis of PFAS.”

Staff Gauge Installation and Measurement: Seven staff gauges will be installed throughout the site, including
within the drainage ditch, ponded areas, and the Niagara River. Staff gauges will be mechanically driven into
stream/river bottoms by hand methods and surveyed for elevation at the top of the staff gauge. Each staff gauge
will be photographed for future reference to assess any movement or disturbance, and re-leveled for elevation,
as necessary. Stream elevation will be measured from the top of the staff gauge using a water level indicator,
tape measure, or folding ruler. Groundwater and surface water elevation measurements will be collected on the
same day(s).

Test Pits: A series of test pits will be excavated throughout Site 108. Test pits will be excavated using an excavator
to the top of native soil (4 to 10-ft below ground surface [ft bgs]) and soil and fill materials will be visually
assessed. If native soil shows signs of contamination such as staining, odor, or elevated PID readings, excavation
will continue until soil appears free of sighs of contamination for at least 2 feet. Soil/fill samples will be collected
for chemical analysis from the following intervals at each test pit: O to 2 inches bgs, 2 to 12 inches bgs, and the
1-ft interval directly beneath visible coal tar (if present) or the interval displaying signs of contamination. If signs
of contamination are present in native soil, a sample will be collected from each depth exhibiting staining, odor,
or elevated PID readings. Samples of native soil exhibiting signs of contamination will be collected in intervals
based on the thickness of apparent contamination, with a maximum sampling interval of 1-ft. A sample will also
be collected in the 1-ft interval below the deepest identified sign of contamination. Four additional test pits will
also be excavated within the breeze stockpile to approximately 5-ft below the surface of the stockpile and one
composite sample will be collected from each test pit.

Soil Borings: In an area of the site adjacent to the relocated drainage ditch, the shallow water table prohibits
excavation and sampling of test pits. Therefore, three soil borings will be installed approximately 20-ft apart in
order to assess subsurface conditions in this area. Soil borings will be installed to the top of native soil using
direct push methods and a 3-inch (or similar) macrocore sampler. All three soil borings will be visually assessed
and one will be sampled for chemical analysis from the following intervals: O to 2 inches bgs, 2 to 12 inches bgs,
and 1-ft interval directly beneath visible coal tar (if present) or interval displaying signs of contamination.

Surface Water Sampling: Five surface water samples will be collected from the drainage ditch that runs through
the site and from ponded areas adjacent to the ditch. Surface water samples will be collected by hand using

Field Sampling Plan - Honeywell October 2020
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sample bottle or a designated high-density polyethylene (HDPE) sampler. PFAS sampling and analysis will follow
guidance provided in NYSDEC'’s “Guidelines for Sampling and Analysis of PFAS.”

Drainage Ditch Deep Soil Sampling: Soil samples will be collected from nine locations within the on-site drainage
ditch and within ponded areas. Samples are anticipated to be collected using a slide hammer and macrocore
Lexan liner. Samples will be collected to 5-ft bgs or native material, whichever is shallower, and soil will be visually
assessed. Analytical samples will be collected in 6-inch intervals to 1-ft bgs and 1-ft intervals to 5-ft bgs. If native
material is encountered, a sample will be collected from the top 1-ft of native material. Sampling methods,
sample locations, and total sample depths may change based on site conditions at proposed sampling locations.

Embayment Sediment Sampling: Sediment samples will be collected from six locations within the embayment
area. Samples will be collected using a boat-mounted vibracore and Lexan core barrel. Cores will be collected to
5-ft below mudline (bml) or until native material is encountered, whichever comes first. Cores will be visually
assessed and analytical samples will be collected in 6-inch intervals from O to 1-ft bml and in 12-inch intervals
from 1-5-ft bml. If native material is encountered, a sample will be collected from the top 1-ft. of native material

Shoreline Probing: Probing will be performed along 13 east-west trending transects, perpendicular to the
shoreline of Site 108. Probing will be performed from a slow-moving boat, using a rod to poke the sediment
surface and determine if it is fine or coarse grained.

Shoreline Sediment Sampling: Sediment samples will be collected from along probing transects. One sediment
sample will be collected at a near-shore location on every transect and one sediment sample will be collected at
an off-shore location every other transect, provided that probing indicates coarse grained material at locations
not to be sampled. As such, exact sediment locations may change based on the results of probing. Near shore
sample locations are expected to be relatively shallow and may be collected using hand-auger and/or tripod-
drilling methods. Off-shore sample locations will be collected using a boat-mounted vibracore head to advance
a leaner core barrel. Cores will be collected to 5-ft bml or until native material is encountered, whichever comes
first. Samples in 6-inch intervals from O to 1-ft bml, and in 12-inch intervals from 1 to 5-ft bml. If native material
is encountered, a sample will be collected from the top 1-ft. of native material. Sampling methods, sample
locations, and total sample depths may change based on site conditions at proposed sampling locations.

Shoreline Surface Soil Sampling: Surface soil samples will be collected from approximately eight locations along
the Niagara River shoreline (above water). Samples will be collected from O to 6 inches bgs using a hand auger
or similar hand methods. Samples will be visually assessed and submitted for chemical analysis.

Drainage Ditch and Shoreline Visual Inspection: An inspection of the drainage ditch and Niagara River shoreline
will be performed. Both shorelines will be walked and notable features (historic infrastructure, flow
characteristics, vegetation, habitats, evidence of wildlife, etc.) will be recorded. Photos will be taken every 25 ft
and the Global Positioning System (GPS) location (including positioning and orientation of the photograph) will
be recorded.

Wetland Delineation: A wetland delineation will be conducted in order to define the precise boundary of the
wetland. The wetland boundaries will be delineated in accordance with state and federal criteria for delineating
wetlands (NYSDEC 1995, Environmental Laboratory 1987, USACE 2012, Lichvar et al. 2016, and USDA NRCS
2017). Flagged wetland boundaries will be surveyed.

Wetland Sediment Sampling: Three sediment samples will be collected from the Freshwater Emergent Wetland
on the east side of Site 108. Samples will be collected in 6-inch intervals up to 1-ft bgs, and in 1-ft intervals from
1 to 5-ft bgs or until native material is encountered, whichever comes first. If native material is encountered, a
sample will be collected from the top 1-ft of native material. Samples are anticipated to be collected using a slide
hammer and macrocore Lexan liner, but sampling methods, sample locations, and total sample depths may
change based on site conditions at proposed sampling locations.
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Pipeline Surface Soil Inspection: Surface soil beneath the above-ground pipeline that runs along the northern
side of the site will be inspected. If visual evidence is identified, representative samples will be collected from
the O-2-inch and 2-12-inch intervals. Visual evidence includes surficial tar, staining, sheen, discoloration, etc. If
tar or other similar wastes are encountered, a sample of the specific material will be collected and analyzed for
hazardous waste characterization.

Survey: Soil boring locations and elevations, monitoring well top of casing elevations, surface elevations and
locations, and test pit locations (four corners) will all be surveyed. Niagara River bathymetry will also be surveyed
along the shoreline of Site 108.

Properly collected environmental data will be used to conduct a Focused Feasibility Study. The applicable field
activities that will be conducted during execution of the remedial investigation, as well as the methods and
procedures for each are described in detail in the following sections.

2.1 Sample Nomenclature System

The Field Team Leader will manage data generated in the field. This person or their designee will be responsible
for recording and documenting sampling activities in the field logs, on sampling records (as appropriate), and on
chain of custody (COC) forms (when samples are collected) as described in Section 4.2.2. The records may be
photocopied and stored in the project file along with the original.

A sample nomenclature system was developed with the data management team. Each sample name will be
unique to include a location ID and field sample ID. The following sample naming conventions will be used for
each sampling task:

Groundwater/Surface Water Samples:
Naming Format: Monitoring well ID-Sample Date

Example: MW-5-2020-02052020. Groundwater sample from MW-5-2020.

Soil/Sediment Samples:
Naming Format: Soil boring/Test pit ID/Sediment core location-depth interval-Sample Date

Example: SB-2-2020-4-6-02052020. Soil sample from SB-2-2020, from 4 to 6-ft deep, collected on
February 5, 2020

Waste Characterization Samples:
Naming Format: Sample number-waste type-date

Examples: Investigation Derived Waste (IDW)-01-SW-10192020 (SW = solid waste collected on October 19,
2020)

IDW-02-LW-10192020 (LW = liquid waste collected on October 19, 2020)

IDW-03-DW-101920 (DW = debris/mixed waste such as sample tubing, PPE, etc. collected on
October 19, 2020)

Upon collection of the sample(s), a field team member will affix an identification label to the sample container(s).
A label provided by the laboratory may be used or any other label that includes the information provided herein.
An example of a label is located in Appendix B. This label must contain, as a minimum, the following information:

= Project Name

= Field Sample ID - The unique number that identifies the sample
= Date of sample collection - use six digit date (mm/dd/yy)

= Time of sample collection - use 24-hour format (hh:mm)
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= Sample Medium - Water, soil, sediment, sludge, leachate, etc.

= Sample Method - Grab or Composite

= Preservation - Type of preservation added

= Analyses - use the method reference from the COC, (such as VOA-624 Full Scan, or A2340C Hardness)
= |nitials - The initials of the sample collector

The field team leader will create the COC using the approved format provided in Appendix B. The field team
leader will be responsible for verifying that information on the COC is consistent with the information recorded
in the field book, on the sample log sheets, and on the bottle labels.

The field team leader will transmit the electronic COC to the Data Manager within 24 hours of COC completion.
The Data Manager will enter the field sample information into the system and create COC data in Enterprise
Information Management (EIM). The sample order will match the COC.

Upon entry of COC data, a text file will be generated by the Data Manager who transmits this text file via e-mail
to the laboratory for entry in the laboratory information system (LIMS). The text file must be received by the
laboratory within 48 hours of receipt of samples.

Within 24 hours of receipt of the text file, the laboratory must send an acknowledgement to the Data Manager
indicating all the sample identification numbers and the analyses to be conducted on each sample. The Data
Manager will review the acknowledgement and confirm that no errors have been made. If errors are detected,
the Data Manager will coordinate with the laboratory to resolve the issue.

The Data Manager will track receipt of preliminary data and electronic data deliverables (EDDs) against the
sample receipt date indicated by the laboratory for compliance with contract terms. The Data Manager will issue
weekKly reports of any data not received within contract terms and elevate any occurrence of non-compliance to
the attention of the Project Manager.

2.2 Soil Borings and Test Pits

Soil borings and test pits will be advanced to facilitate the collection of soil samples. Soil samples will be used
to develop an understanding of site-specific subsurface conditions and to document those conditions. Soil
samples will also be submitted for laboratory analysis to evaluate soil quality and potential remedial activities, if
necessary.

Depending on site-specific objectives and/or drilling conditions, soil borings may be advanced using hand, direct-
push, or conventional hollow stem auger drilling methods. PFAS free solutions such as Alconox® or
7th Generation Free & Clear Dish Soap will be used to decontaminate drill tooling and sampling equipment.
Table 1 includes a summary of prohibited and acceptable PFAS items. A PFAS sampling checklist is included as
Appendix C and should be filled out daily by field personnel.

2.2.1 Hand Auger

This method can be used to collect shallow soil samples. The advantage of this method is that it can be used in
places where overhead utilities or other site conditions do not allow for utilization of direct push or conventional
drill methods. The disadvantage is that only shallow borings can be completed using this method and each boring
may be time-consuming.

2.2.1.1 Equipment and Supplies

= Hand auger or similar hand tool
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= Field log

= Photoionization Detector (PID)

= Re-sealable plastic bags (e.g., Ziploc®)
= |ab-provided sample containers

= Coolers, ice, sample labels

2.2.1.2 Hand Auger Procedure

= Soil boring will be advanced by hand using a hand auger or similar hand tool.
= Soil samples retrieved from the borehole will be described for: 1) percent recovery; 2) soil type; 3) color;
4) moisture content; 5) texture; 6) grain size and shape; 7) consistency; 8) evidence of staining or other
chemically-related impacts; and 9) any other relevant observations as discussed in Section 2.9. In addition,
soil will be screened with a PID to allow evaluation of the bulk volatile organic concentration of each soil
sample.
= Soils will be described in accordance with the Unified Soil Classification System (USCS) and the modified
Burmister system as discussed in Section 2.9. This descriptive information will be recorded on a soil boring
log form. An example of the typical soil boring log form is provided in Appendix D.
= Samples for headspace screening will be collected. A representative portion of each soil sample will be
placed in a re-sealable plastic (e.g., Ziploc®) bag filled approximately half full. The bag will be labeled with
the boring number and interval sampled. After allowing the bagged soil to warm, the tip of the sample probe
attached to the PID will be inserted into the bag to measure the headspace for organic vapors.
= Soils collected for headspace screening will not be used for laboratory analysis, rather the sample will be
taken directly from the auger.
= Soil samples collected for laboratory analysis will be collected in laboratory-supplies containers according
to the Quality Assurance Project Plan (QAPP) and as described below. Samples will be submitted to an
approved NYSDOH Environmental Laboratory Approval Program (ELAP)-certified laboratory. Analyses will be
conducted using U.S. Environmental Protection Agency (USEPA) methodologies. Samples will be managed
in accordance with the QAPP.
= During sampling, volatile organic compound (VOC) samples will be obtained first from the center of the
sample and placed in sample containers. VOC containers will be filled without headspace. The remainder
of the interval will be homogenized in a stainless steel mixing bowl and distributed to the appropriate
sample jars. Samples will be collected in the following order:
= VOCs
= PFAS
= SVOCs
= Metals
= Cyanide
= Soils extracted during the advancement of the hand-augered borings will be used to backfill the boring,
provided that the boring is not to be used for installation of a monitoring well. However, soils that exhibit
“gross” contamination, as evidenced by staining or free-phase product, or any visual, olfactory, or high PID
readings, will be managed in accordance with Section 2.9. In this event, bentonite chips or pellets will be
used to backfill the boring(s).
= Hand tools will be decontaminated between each boring in accordance with methods specified in
Section 2.13.
= Decontamination water will be handled in accordance with the Work Plan.
= The boring location will be surveyed.
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2.2.2 Direct Push Method

This drilling method is typically used to collect shallow overburden soils and create boreholes for temporary or
permanent (using pre-pack screens) monitoring well installations. This method is advantageous in that it typically
allows for the advancement of numerous borings in a relatively short period of time. The disadvantage of this
method is that it is typically limited to shallow overburden soils (less than 50-ft below grade) which exhibit
relatively low densities.

2.2.2.1 Equipment and Supplies

Direct push drill rig and all associated supplies and equipment
MacroCore™ samplers with PFAS-free acetate liners

Field log

PID

Re-sealable plastic bags (e.g., Ziploc®)

Lab-provided sample containers

Coolers, ice, sample labels

2.2.2.2 Direct Push Procedure

Soil samples will be collected continuously from the ground surface to the bottom of the borings using 4-ft
long, MacroCore™ samplers using PFAS free acetate liners.
Soil samples retrieved from the borehole will be described for: 1) percent recovery; 2) soil type; 3) color;
4) moisture content; 5) texture; 6) grain size and shape; 7) consistency; 8) evidence of staining or other
chemically-related impacts; and 9) any other relevant observations. In addition, soil will be screened with a
PID to allow evaluation of the bulk volatile organic concentration of each soil sample. Should compound-
specific monitoring be required to meet project objectives or by the Health & Safety Plan (HASP), then this
monitoring will be conducted using appropriate monitoring devices/meter (i.e., Draeger tubes, mercury
vapor analyzer, 4-gas meter, etc.).
Soils will be described in accordance with the USCS and the modified Burmister system. This descriptive
information will be recorded on a soil boring log form. An example of the typical soil boring log form is
provided in Appendix D.
Samples for headspace screening will be collected. A representative portion of each soil sample will be
placed in a re-sealable plastic (e.g., Ziploc®) bag filled approximately half full. The bag will be labeled with
the boring number and interval sampled. After allowing the bagged soil to warm, the tip of the sample probe
attached to the PID will be inserted into the bag to measure the headspace for organic vapors.
Soils collected for headspace screening will not be used for laboratory analysis, rather the sample will be
taken directly from the liner/spoon.
Soil samples collected for laboratory analysis will be collected in laboratory-supplies containers according
to the QAPP and as described below. Samples will be submitted to an approved NYSDOH ELAP-certified
laboratory. Analyses will be conducted using USEPA methodologies. Samples will be managed in
accordance with the QAPP.
During sampling, volatile organic compound (VOC) samples will be obtained first from the center of the
sample and placed in sample containers. VOC containers will be filled without headspace. The remainder
of the interval will be homogenized in a stainless steel mixing bowl and distributed to the appropriate
sample jars. Samples will be collected in the following order:

= VOCs

= PFAS

= SVOCs
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= Metals

= Cyanide
Soils extracted during the advancement of the direct-push borings will be used to backfill the boring,
provided that the boring is not to be used for installation of a monitoring well. However, soils that exhibit
“gross” contamination, as evidenced by staining or free-phase product, or any visual, olfactory, or high PID
readings, will be managed in accordance with the Work Plan. In this event, bentonite chips or pellets will be
used to backfill the boring(s).
Drilling equipment will be decontaminated between each boring in accordance with methods specified in
Section 2.13.
Decontamination water will be handled in accordance with the Work Plan.
The boring location will be surveyed.

2.2.3 Conventional Drill Rig Methods

Typical drilling methods used to collect shallow and deeper overburden soils and create boreholes for monitoring
well installations include:

Hollow stem augers

Drive and wash or spin and wash flush joint casing
Fluid rotary methods (using potable water only)

Air rotary

These drilling methods typically allow for the advancement of borings through most soil types including denser
soils (e.g., glacial till), and when coupled with split spoon sampling conducted in accordance with American
Society for Testing and Materials (ASTM) Method D1586, can provide geotechnical information. When used, the
following procedures will be followed by field personnel:

2.2.3.1 Equipment and Supplies

Applicable drill rig and all associated supplies and equipment
Field log

PID

Re-sealable plastic bags (e.g., Ziploc®)

Lab-provided sample containers

Coolers, ice, sample labels

2.2.3.2 Conventional Drill Rig Procedure

Soil samples will be collected continuously from the ground surface to the bottom of the borings using
2-inch diameter split-barrel samplers in accordance with ASTM Method D1586.

Soil samples retrieved from the borehole will be described for: 1) percent recovery; 2) soil type; 3) color;
4) moisture content; 5) density; 6) texture; 7) grain size and shape; 8) consistency; 9) evidence of staining
or other chemically-related impacts; and 10) any other relevant observations. In addition, soil will be
screened with a PID to allow evaluation of the bulk volatile organic concentration of each soil sample. Soils
will be described in accordance with the USCS and the modified Burmister system. This descriptive
information will be recorded on a soil boring log form. An example of the typical soil boring log form is
provided in Appendix D.

Samples for headspace screening samples will be collected. A representative portion of each soil sample
will be placed in a re-sealable plastic (e.g., Ziploc®) bag filled approximately half full. The bag will be labeled
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with the boring number and interval sampled. After allowing the bagged soil to warm, the tip of the sample
probe attached to the PID will be inserted into the bag to measure the headspace for organic vapors.
= Soil samples collected for laboratory analysis will be collected in laboratory-supplies containers according
to the QAPP and as described below. Samples will be submitted to an approved NYSDOH ELAP-certified
laboratory. Analyses will be conducted using USEPA methodologies. Samples will be managed in
accordance with the QAPP.
= During sampling, volatile organic compound (VOC) samples will be obtained first from the center of the
sample and placed in sample containers. VOC containers will be filled without headspace. The remainder
of the interval will be homogenized in a stainless steel mixing bowl and distributed to the appropriate
sample jars. Samples will be collected in the following order:
= VOCs
= PFAS
= SVOCs
= Metals
= (Cyanide
= Soils extracted during the advancement of the hollow stem auger borings will be managed in accordance
with Section 2.9.
= Drilling equipment will be decontaminated between each boring in accordance with methods specified in
Section 2.13.
= Decontamination water will be handled in accordance with the Work Plan.
= The boring location will be surveyed.

2.2.4 Test Pits

Test pitting can provide an opportunity to collect soil samples from the shallow subsurface and can expose a
larger area of the subsurface to be observed compared to traditional drilling or direct-push methods.

2.2.4.1 Equipment and Supplies

= Excavator or backhoe (to be run by qualified operator)
= Field log

= PID

= Re-sealable plastic bags (e.g., Ziploc®)

= |ab-provided sample containers

= Coolers, ice, sample labels

2.2.4.2 Test Pit Procedure

= Test pits will be excavated using a backhoe.

= As material is removed from the test pit, it will be visually assessed and described for 1) soil type; 2) color;
3) moisture content; 4) density; 5) texture; 6) grain size and shape; 7) consistency; 8) evidence of staining
or other chemically-related impacts; and 9) any other relevant observations. If fill is present, all observed
components will be thoroughly described. In addition, soil will be screened with a PID to allow evaluation of
the bulk volatile organic concentration of each lithology. Soils will be described in accordance with the USCS
and modified Burmister system according to Section 2.9. This descriptive information will be recorded.

= Analytical soil samples can be collected from the test pit wall only when the slope is stable, access to the
test pit can be easily made, the test pit is less than 3-ft deep, and a PID and 4-gas meter have confirmed
that the conditions allow entry to the pit.
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= |f the above conditions for direct sample collection from the sidewall are not met, analytical soil samples
may be collected from the excavator bucket. When collecting the soil sample, the soil that has contacted
the excavator bucket should be avoided.
= Samples for headspace screening samples will be collected. A representative portion of each soil sample
will be placed in a re-sealable plastic (e.g., Ziploc®) bag filled approximately half full. The bag will be labeled
with the boring number and interval sampled. After allowing the bagged soil to warm, the tip of the sample
probe attached to the PID will be inserted into the bag to measure the headspace for organic vapors.
= Soil samples collected for laboratory analysis will be collected in laboratory-supplies containers according
to the QAPP and as described below. Samples will be submitted to an approved NYSDOH ELAP-certified
laboratory. Analyses will be conducted using USEPA methodologies. Samples will be managed in
accordance with the QAPP.
= During sampling, volatile organic compound (VOC) samples will be obtained first from the center of the
sample and placed in sample containers. VOC containers will be filled without headspace. The remainder
of the interval will be homogenized in a stainless steel mixing bowl and distributed to the appropriate
sample jars. Samples will be collected in the following order:
= VOCs
= PFAS
= SVOCs
= Metals
= Cyanide
= Soils extracted during the test pit will be managed in accordance with the Work Plan
= The backhoe will be decontaminated between each test pit in accordance with methods specified in
Section 2.13.
= Decontamination water will be handled in accordance with the Work Plan.
= The four corners of the test pit will be surveyed.

2.3 Monitoring Well Installation and Construction

Monitoring wells will be used to evaluate the hydrogeologic conditions and groundwater quality. Monitoring wells
will be installed to allow characterization of groundwater levels, groundwater flow systems, and groundwater
quality. The scope of work for this project includes installation of shallow monitoring wells in the fill layer and
deep monitoring wells in the alluvium sand which underlies the western portion of the site. Monitoring wells
installed adjacent to the Niagara River will be installed in pairs. Traditional best practice techniques and
procedures shall be subject to modification to prevent the introduction of non-site-derived contaminants
including PFAS into target samples as discussed in Section 1. Table 1 includes a summary of prohibited and
acceptable PFAS items. A PFAS sampling checklist is included as Appendix C and should be filled out daily by
field personnel.

2.3.1 Equipment and Supplies

= Appropriate drill rig and necessary supplies and equipment

= Two-inch inner diameter (ID), threaded, flush-joint, polyvinyl chloride (PVC) casings and well screens
= (Clean silica sand

= Choke sand

= Bentonite pellets or chips

= Cement-bentonite grout

= Field log
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PID
Re-sealable plastic bags (e.g., Ziploc®)

2.3.2 Monitoring Well Installation Procedure

Monitoring well borings will be advanced using the most appropriate drilling method for subsurface
conditions as described above in Section 2.2.

During boring advancement, soil samples will be collected at continuous two-ft intervals using two-inch
diameter split barrel samplers in accordance with ASTM Method D1586 and described for: 1) percent
recovery; 2) soil type; 3) color; 4) moisture content; 5) density; 6) texture; 7) grain size and shape;
8) consistency; 9) evidence of staining or other chemically-related impacts; and 10) any other relevant
observations. In addition, soil will be screened with a PID to allow evaluation of the bulk volatile organic
concentration of each soil sample. Soils will be described in accordance with the USCS and the modified
Burmister system according to Section 2.9. This descriptive information will be recorded on a soil boring
log form. An example of the typical soil boring log form is provided in Appendix D.

Monitoring wells will be constructed with two-inch ID, threaded, flush-joint, PVC casings and appropriately
sized well screens. The well screen, plug, and riser should be certified clean from the manufacturer. If they
are not, they will be cleaned using a high-pressure steam cleaner with PFAS-free water. Joints and end caps
will be threaded or force fittings. No Teflon tape, solvents, or glues will be used to connect well sections. In
general, well screens will be 5-ft long, unless greater lengths are required to meet project objectives.

The annulus around the screens will be backfilled with clean silica sand. The volume of filter pack required
to fill the annular space will be calculated and compared to the volume installed. This information will be
recorded in the field log book. The filter pack will be installed in increments as the augers are withdrawn to
enable monitoring of progress and to prevent bridging. If bridging occurs, the bridge will be broken before
proceeding with installation. The filter pack should extend below the bottom of the screen and 2-ft above
the top of the screen, if possible based on vertical space between top of screen and ground surface. A finer
grained “choke” sand (100% passing a No. 30 sieve and less than 2% passing the No. 200 sieve) will be
installed between the sand pack and the bentonite seal described below.

A bentonite chip or pellet seal with a minimum thickness of 2-ft will be placed above the filter pack. If the
seal is installed above the water table, it will be manually hydrated using potable (i.e. municipal) water.
Once the bentonite seal is fully hydrated, a “choke” sand, as described above, will be installed six to
12 inches above the bentonite seal. The remainder of the annular space will be filled with cement-bentonite
grout to ground surface using a tremie pipe. The grout will be allowed to set before wells are developed.
Well heads may be completed either above grade, or flush with grade. For above grade completions, the
well heads will extend approximately 3-ft above grade and will be fitted with a protective casing with a
lockable lid. An approximate 2-ft diameter concrete well pad will be installed around the protective casing.
The well pad will be sloped away from the protective casing to shed surface water away from the well head.
The well identification will be clearly visible on the inside and outside of the lid of the protective casing. A
drain hole will be installed at the base of the protective casing and vent hole will also be located at the top
of the protective casing. A locking well cap will be installed at the top of the protective casing.

The top of the well casing and ground surface will be marked and surveyed to 0.01-ft, and the elevation will
be determined relative to a fixed benchmark or datum. The measuring point on all wells will be on the
innermost PVC casing.

Soil cuttings generated during the advancement of the monitoring well borings will be handled in
accordance with the procedure described in the Work Plan.

A Well Completion Log will be completed for each well installed. An example of the Well Completion Log is
provided in Appendix E.
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2.4 Monitoring Well Development

After installation, monitoring wells will be developed to remove the fine material which may have settled within
the filter pack and to improve/restore the hydraulic communication with the surrounding formation. Monitoring
well development will be performed or overseen by a field geologist. Traditional best practice techniques and
procedures shall be subject to modification to prevent the introduction of non-site-derived contaminants
including PFAS into target samples as discussed in Section 1. Table 1 includes a summary of prohibited and
acceptable PFAS items.

2.4.1 Equipment and Supplies

o  Water level meter (Teflon-free)

e Horiba U-52® (or similar) water quality meter

e PVC bailer or Watera pump with HDPE tubing and HDPE or stainless steel surge block
e  Well development log

e Power source (if using Watera)

2.4.2 Monitoring Well Development Procedure

= Development will be performed by surging and purging the well, as appropriate, using either a PVC bailer
or Watera pump with HDPE tubing and HDPE or stainless steel surge block. Groundwater parameters will
be recorded before, during, and after well development. Parameters will include turbidity, pH, temperature,
and specific conductance.

=  Water levels will be measured in each well to the nearest 0.01-ft prior to during, and after development.
Depth to well bottom will be measured prior to and after development.

= Monitoring wells will be developed until the water discharge from the well is 50 nephelometric turbidity unit
(NTU) or less, or until pH, temperature, and specific conductivity stabilize, or until a maximum of
10 borehole volumes of the water have been removed. If the well goes dry during development, it will be
allowed to recharge to 80% of initial water level and pumped or bailed again. The well will be considered
developed after pumping the well dry three times.

= Well development information will be recorded on a Well Development Log. An example of the Well
Development Log is provided in Appendix F.

= |deally, dedicated and/or disposable equipment will be used for well development. However, if non-
dedicated well development equipment is used, it will be decontaminated after use in accordance with
Section 2.8.

= Monitoring well development water will be containerized and discharged to the Town of Tonawanda Publicly
Owned Treatment Works (POTW) under RITC’s Industrial Sewer Connection Permit No. 331 which allows for
up to 2,000 gallons per day for equipment decontamination water from investigations on the property.

= Following development, the monitoring wells will be allowed to equilibrate for a minimum of 24 hours prior
to groundwater sampling.
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2.5 Monitoring Well Abandonment

There may be occasions when monitoring wells will require abandonment. The abandonment approach will be
in accordance with NYSDEC Policy CP-43 - Groundwater Monitoring Well Decommissioning Policy. Details
regarding the well abandonment will be documented on the Well Decommissioning Record provided in
Appendix G.

2.6 Groundwater Monitoring and Sampling

These methods may include pumping, or low-flow purging and sampling. It is anticipated that low-flow sampling
will be used. If monitoring well conditions indicate that low-flow sampling is not the ideal method, additional
methods such as hand bailing and pumping will be added to this sampling plan. Traditional best practice
techniques and procedures shall be subject to modification to prevent the introduction of non-site-derived
contaminants including PFAS into target samples as discussed in Sections 1 and 2.

Quality control samples should be collected at the frequency listed below for the specified parameters.

= Collect one field blank, per field team per day for PFAS.

= Collect one equipment blank per field team, per sample media, per day for PFAS.

= Collect one equipment blank for every 20 field samples (1:20) if sampling equipment is reusable (NOT
disposable). An equipment blank is not necessary if sampling equipment is disposable. Check with the data
management team to determine when this sample needs to be collected.

= Collect 1:20 field duplicate and Matrix Spike/Matrix Spike Duplicates (MS/MSD), at a minimum. Check with
the data management team to determine when these samples need to be collected.

SPECIAL PRECAUTIONS FOR PFAS SAMPLING

= Refer to Table 1 for special clothing, PPE, supply and equipment requirements for PFAS and sampling.

= Bottles for PFAS samples should be stored and shipped to and from laboratory in separate coolers from
other bottleware/samples.

= DO NOT mix bottleware for PFAS samples with other bottleware to make bottle sets for sample locations.

= Change nitrile gloves prior to handling bottles for PFAS analysis and collection of samples for PFAS
analysis.

= A PFAS sampling checklist is included as Appendix C and should be filled out daily by field personnel.

2.6.1 Low Flow Purging and Sampling

2.6.1.1 Equipment and Supplies

=  Well gauging and sampling logs (no weatherproof field books permitted)

= Project plans

= Personal protective equipment (PPE) in accordance with the HASP and free of PFAS products (see Table 1)
= PID, if required by HASP

= PFAS free water level probe (see Table 1 for list of PFAS free equipment)

= PFAS free electronic oil/water interface probe (see Table 1 for list of PFAS free equipment)

= Polypropylene rope

=  Graduated 5-gallon buckets

= Water quality meter (Horiba U-52 or similar) Flow-through cell

= Generator
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= Extension cords

= Decontamination supplies

= PFAS free peristaltic or bladder pump capable of achieving flow rates of 0.5 liters per minute or less (see
Table 1 for list of PFAS free equipment)

= HDPE plastic tubing (appropriately sized for the chosen peristaltic or bladder pump)

= HDPE plastic sheeting

= Clear tape, duct tape

= Coolers and ice

= Laboratory sample bottles

= Shipping labels

2.6.1.2 Purging

= Equipment will be decontaminated prior to use at each location.

= Prior to sampling, the static water level and depth to well bottom will be measured to the nearest 0.01-ft
from the surveyed well elevation mark on the top of the PVC casing with a decontaminated water level
meter. NAPL thickness will be confirmed using a clear bailer or a weighted cotton string. The measurement
will be recorded in the field notes.

= Prior to commencing sampling activities and daily thereafter, the groundwater quality monitoring probes/
meters including pH, conductivity, oxidation reduction potential (ORP), dissolved oxygen, and turbidity will
be calibrated in accordance with the manufacturer’s instructions. At a minimum, two-point calibrations will
be conducted for pH, conductivity, and turbidity. The dissolved oxygen probe will be checked against a zero-
dissolved oxygen solution. In addition, the dissolved oxygen calibration will be corrected for local barometric
pressure and elevation. Calibration results will be recorded in the field notes.

= The intake of the peristaltic or submersible pump will be positioned in the center of the screened interval
and the upper end of the tubing will be connected to the flow through cell. Flow rate shall not exceed
0.5 liters/min (500 ml/min). Initially, a flow rate between 200 ml/min and 500 ml/min will be used. The
drawdown will be monitored using a water level probe and the flow rate will be reduced if the drawdown
exceeds 0.3-ft. Efforts should be made to minimize the generation of air bubbles in the sample tubing by
either increasing the flow rate as appropriate, or restricting the flow by clamping the tubing

= During purging, pH, specific conductivity, temperature, ORD (redox), dissolved oxygen, and turbidity will be
monitored and recorded at time intervals sufficient to evacuate the volume of the flow-through cell. This
information along with water level readings to monitor drawdown will be recorded on the Low Flow
Groundwater Sampling Log. An example of the Low Flow Groundwater Sampling Log is provided in
Appendix I.

=  Well sampling will commence after equilibration of water quality parameters. The equilibration guidelines
are as follows:

= Temperature + 3% of measurement

= pH + 0.1 pH units

= Specific conductance + 3% of measurement

= Redox +10 mV

= DO +10% of measurement

= Turbidity + 10% of measurement Turbidity reading should be less than 50 NTUs

before sample collection. If turbidity levels remain high, consult the project
manager to discuss the possibility of having the analytical laboratory filter
samples prior to analysis.
= |f the water level will not stabilize even at lower flow rates, then the well will not be able to be sampled using
the low flow method. In this situation, the well will be pumped to dryness and the water will be allowed to
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recover prior to collection of the sample. Purge water will be containerized for characterization and disposal
in accordance with the Work Plan.

2.6.1.3 Sampling

Prior to filling the sample bottles, the temperature, pH, dissolved oxygen, conductivity, and ORP will be
measured within a flow-through cell. Turbidity will be measured with a separate hand-held turbidity meter
or within the flow-through cell. All measurements will be recorded on the Low Flow Groundwater Sampling
Log (Appendix I). Turbidity reading should be less than 50 NTUs before sample collection. If turbidity levels
remain high, consult the project manager to discuss the possibility of having the analytical laboratory filter
samples prior to analysis.
Prior to collecting the sample, the flow-through cell will be disconnected from the tubing.
Laboratory provided sample containers appropriate to meet USEPA requirements for each analysis will be
used. Groundwater will be allowed to flow from the tubing into the sample container carefully to limit
aeration of the sample. If preservative is present in a container, the container will not be overfilled.
Keep sample bottles cool and with their caps on until they are ready to receive samples. Sample bottles for
PFAS samples should be kept separate from other sample bottles. The type of analysis for which a sample
is collected determines the type of container, preservative, holding time, and filtering requirement as
specified in the QAPP.
Record the appearance of the groundwater on the Standard Groundwater Sampling Log (Appendix H).
A PFAS field blank should be collected daily during sampling activities. The PFAS field blank is a PFAS
sample bottle pre-filled at the laboratory and sent with the sample bottles. Open the PFAS field blank bottle
provided by the analytical laboratory and pour into an empty PFAS sample bottle. Gloves should be changed
prior to handling the PFAS field blank bottle.
When you are ready to fill the bottles, remove them from their transport containers (except for PFAS bottles).
Prepare them to receive the samples.
Samples are transferred directly to the container. The container should hold any necessary preservative
and should be correctly labeled before the sample is transferred to it. Samples should be collected in the
following order:

= PFAS

= VOCs

= SVOCs

= PCBs

= Pesticides

= Metals

= Cyanide
Inspect labels to see that the samples are properly identified.
Fill each sample container in accordance with the QAPP or other sampling outline.
Return each sample bottle to its proper transport container.
If the sample bottle cannot be filled quickly, keep them cool with the caps on until they are filled.
Close the PFAS filed blank bottle and return it to the PFAS designated cooler. Be sure to change gloves prior
to handling the PFAS field blank bottle.
Record the date and time.
Secure the well head.
The sample containers will be labeled, placed in a laboratory-supplied cooler (keeping PFAS sample bottles
separate from other sample bottles), with protective packaging (i.e., bubble wrap) and packed on ice (to
maintain a temperature of 4 C). Samples must not be allowed to freeze. Do not use ice packs.
A PFAS equipment blank should be collected daily from each sample set-up. The equipment blank is
collected by pouring or pumping laboratory supplied and certified PFAS free water through sample

Field Sampling Plan - Honeywell October 2020
P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\FSP\Revision 1\FSP - Tonawanda Coke 108_1020.docx 2-14



Honeywell - PARSONS

apparatuses and collecting in appropriate sample bottles. Gloves should be changed prior to collecting the
equipment blank sample.

Atemperature blank in the appropriate sample bottle (i.e., no Teflon lined caps for PFAS temperature blank
bottles) should accompany each cooler.

Check that PFAS field blank, and equipment blanks are included in the PFAS designated coolers.

The cooler will be shipped overnight or delivered to the ELAP-certified laboratory for analysis.

Samples for laboratory analysis will be submitted to an approved NYSDOH ELAP-certified laboratory.
Analyses will be conducted using USEPA methodologies as specified in the QAPP. Samples will be managed
in accordance with the QAPP. COC procedures will be followed as outlined in the QAPP.

2.7 Staff Gauge Installation and Measuring

Seven staff gauges will be installed and measured. Staff gauge installation and measurement will be performed
as follows:

e Staff gauges will be mechanically driven into the stream bottom by hand methods.

e The top of the staff gauge will be surveyed for elevation.

e After installation, each staff gauge will be photographed for future reference to assess any movement
or disturbance, and re-leveled for elevation, as necessary.

e Stream elevation will be measured from the top of the staff gauge or survey point using a water level
indicator, tape measure, or folding ruler.

2.8 Surface Soil Sampling

Surface soil samples will be collected by either using a stainless steel spoon to fill the sample container directly
or collecting surface soil using a stainless steel spoon, shovel, or a hand auger into a stainless steel bowl and
then filling sample containers.

Quality control samples should be collected at the frequency listed below for the specified parameters.

Collect one equipment blank for every 20 field samples (1:20). Check with the data management team to
determine when this sample needs to be collected.

Collect 1:20 field duplicate and MS/MSD. Check with the data management team to determine when these
samples need to be collected.

2.8.1 Equipment and Supplies

Appropriate, pre-cleaned sample bottles will be provided by the analytical laboratory
Dedicated HDPE containers to collect samples

PPE in accordance with the HASP

Stainless steel auger and shovel

Stainless steel bowls and spoons

Decontamination chemicals and supplies

Dedicated, clean cooler with ice

Sample logs (no weatherproof field books permitted)

Digital camera
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2.8.2 Surface Soil Sampling Method

= For each sample collected, observations of soil type will be recorded in field logs according to Section 2.9.
Sample field logs are included in Appendix J.
= An auger and/or stainless steel shovel will be used to collect soil samples. Sample locations may be
modified in the field to allow for access. Minor clearing of vegetation may be required to access sample
locations. To the extent practical, efforts will be made to minimize disturbance to the soils during clearing
efforts.
= Upon retrieval, surface soil samples will be processed in the field. Samples will be obtained from the inner
portion of the collected sample avoiding surface soil that has contacted sampling device, when possible.
= First, volatile organic compound samples will be obtained from the center of the sample and placed in
sample containers. VOC containers will be filled without headspace. The remainder of the interval will be
homogenized in a stainless steel mixing bowl and distributed to the appropriate sample jars.
= Fill each sample container in accordance with the QAPP or other sampling outline. Samples should be
collected in the following order:
= VOCs
= PFAS
= SVOCs
= Metals
= Cyanide
= Equipment will be decontaminated prior to use at each location as described in Section 2.13.
= The sample containers will be labeled, placed in a laboratory-supplied cooler with protective packaging (i.e.,
bubble wrap) and packed on ice (to maintain a temperature of 4 C). The cooler will be shipped overnight or
delivered to the ELAP-certified laboratory for analysis.
= Samples for laboratory analysis will be submitted to an approved NYSDOH ELAP-certified laboratory.
Analyses will be conducted using USEPA methodologies as specified in the QAPP. Samples will be managed
in accordance with the QAPP. COC procedures will be followed as outlined in the QAPP.

2.9 Sediment Sampling

Sediment samples will be collected by either using a slide hammer and Lexan core liner for drainage ditch
sampling or a sediment core sampler for Niagara River Samples.

Quality control samples should be collected at the frequency listed below for the specified parameters.

= Collect one equipment blank for every 20 field samples (1:20). Check with the data management team to
determine when this sample needs to be collected.

= Collect 1:20 field duplicate and MS/MSD. Check with the data management team to determine when these
samples need to be collected.

2.9.1 Drainage Ditch and Wetland Soil/Sediment Sampling

It is anticipated that drainage ditch soil samples will be collected using a slide hammer and Lexan core liners.
Based on site conditions, alternate methods may need to be developed. In that case, the FSP will be updated to
reflect methods.

2.9.1.1 Equipment and Supplies

= Slide hammer, sample tube with shoe, and lexan liners;
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Excavator arm or tripod (if necessary);

Saw, knife, cutters to open or split core liners;
Containers, buckets, tubs;

Wash box;

Glassware;

Log book, indelible pens/markers;

Labels;

Coolers;

Duct tape;

Spoons;

Gloves;

Meter wheel/measuring device (tape measure, yard stick/meter stick); and
Photoionization detector.

2.9.1.2 Sample Collection

Remove the sample tube shoe and insert a clean lexan liner. Screw the shoe back on to the sample tube
and the sample tube back on to the slide hammer.

Drive the sample tube to the specified interval using the slide hammer.

If necessary, insert PVC pipe wide enough for the sampler to fit through into the hole to hold it open for
sampling of subsequent intervals.

If necessary, use a tripod or excavator arm to pull the slide hammer out of the subsurface if it gets stuck
and cannot be removed by hand.

Remove the liner from the sample tube and cap both ends.

Measure core recovery. The criterion for an acceptable core recovery is of 70% or greater of the coring
depth given in the work plan. If less than 70% recovery is obtained, take additional cores.

Secure caps using tape caps so that the caps do not leak or slip off during transport or storage.

Write the location ID, orientation (up arrow) and depth on the outside of the core tube and on the core cap
with a permanent marker.

Store the core vertically until processing.

Decontaminate the slide hammer and sample tube and insert a clean liner for sampling subsequent depth
intervals.

For processing, the core will be laid on a sample processing table that has been covered with clean plastic
or aluminum foil. The core tube will be cut along its length twice allowing approximately 35 to 50 percent
of the core tube to be removed, thus exposing the sediment core. If VOCs are to be sampled from the core,
they will be collected first. After sampling the VOCs (if required) and prior to homogenization or other
sampling, material will be visually assessed. Pre-decontaminated implements made of stainless steel,
glass, Teflon coated, or other inert material will be used to slice and transfer samples. Semicircular spatulas
or knives will be used to slice the core segments, one segment at a time. The semicircular spatula will be
left in place to hold back the rest of the sediment core and associated water. A second semicircular spatula
will be inserted at the next sample interval and held in place. The first semicircular spatula will be removed
and the new sediment slice will be transferred to a sample container. This process will be continued until
all proposed sample intervals have been collected.

If more material is needed for the sample than can be obtained from a single core, multiple cores will be
composited. Additional cores will be processed as described in steps 3 and 4 above. VOC samples will be
taken prior to homogenization.

The contents of the core tube will be placed in an appropriate mixing container and will be thoroughly
homogenized. The homogenized sample will be placed in the appropriate pre-labeled laboratory-provided
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containers. All sample material will be homogenized before being placed in pre-labeled laboratory-provided
containers so the contents of each container is as similar as possible.

Where Terra core® samplers are specified for VOCs, the sediment core will be laid out and split on the
sample processing table. The sediment core will be quickly screened and examined. The section of the core
most closely matching the sampling criteria will be sampled using the terracore samplers. If the samples
are to be collected from a specific depth, the sample will be collected before screening. After the VOC
samples are collected, the remaining material will be placed in sample jars for the other specified
parameters following the appropriate processing protocols.

A physical description of each core section will be made by examining the horizontally sectioned core
segments. The core descriptions will include color, primary and secondary constituents, grain sizes and
distribution, layering, odor, stain, and sheen.

Waste sediment cores will be separated from the used core liners and transferred into drums for proper
disposal.

Samples for laboratory analysis will be submitted to an approved NYSDOH ELAP-certified laboratory.
Analyses will be conducted using USEPA methodologies as specified in the Work Assignment Scoping
Documents. Samples will be managed in accordance with the QAPP. COC procedures will be followed as
outlined in the QAPP.

Sampling equipment will be decontaminated between sampling locations (see Section 2.13).

2.9.2 In-River Sediment Core Sampling

2.9.2.1 Equipment and Supplies

Sediment sampler (Ponar dredge, gravity core sampler, push core sampler, Vibracore sampler(s), probing
equipment or instruments). It is anticipated that a vibracore sampler will be appropriate for proposed work.
Winch (if necessary);

Boom arm or A-frame;

Sediment core sampler (Vibracore, piston tube, Wildco tube sampler, etc.);

Core liners, core catchers, liner caps, etc.;

Saw, knife, cutters to open or split core liners;

Sampling vessel or floating platform;

Propulsion method for sampling vessel or floating platform;

Containers, buckets, tubs;

Wash box;

Glassware;

Log book, indelible pens/markers;

Labels;

Coolers;

Duct tape;

Spoons;

Gloves;

Meter wheel/measuring device (tape measure, yard stick/meter stick); and

Photoionization detector.

2.9.2.2 Sample Collection

The following methods will be used to collect sediment core samples. These methods can be used to collect
cores up to 20-ft in length. The maximum anticipated core length during Rl activities is 5-ft.
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= Select a sediment core sampler (Vibracore, piston tube, Wildco tube sampler, etc.) suitable for the bottom
conditions/sediment characteristics, water depth expected, the volume of material needed, and the
planned depth of sampling, and possible physical restrictions affecting deployment (e.g., vessel size, lifting
capacity, etc.). It is anticipated that a vibracore sampler will be appropriate for core sampling during the
Remedial Investigation (RI).

= Select sediment coring tools of sufficient diameter and length to obtain the needed sample volume and
depth of penetration. Multiple sediment cores may need to be pushed depending on the volume of
sediment needed. Predetermine the number of cores required to avoid having to return to a location for
additional cores/sample volume.

= Set up the sediment coring tool and install the core liner tube, drive head, drive shoe, and/or core catcher,
piston, and piston line, as appropriate for the specific sampler chosen and the proposed depth of
sample/penetration.

= Securely attach the core sampler to a winch with a cable or line of sufficient strength to accommodate the
weight of the sampler (Vibracore) or other sampler (piston tube or Wildco tube sampler).

= Slowly lower the sampler through the moon pool or over the side of the vessel until the sampler reaches
the water/sediment interface. The sampler will be lowered on a winch cable (Vibracore) or with the
assistance of an A-frame or boom to carry/control the weight of the sampler. Note the depth to the top of
sediment.

= Advance the sediment core sampler into the sediment to the proposed penetration depth or to refusal,
whichever occurs first. If refusal is encountered, the sampling location should be moved slightly and the
sample attempted again. The location where refusal was encountered should be noted. Three attempts
should be made at a station. If a sample cannot be collected after three attempts, the field crew should
notify the field team leader. If unable to contact the field team leader then the crew will move the next
location.

= The Vibracore sampler will be advanced by the vibrating head. The Vibracore sampler will continue to be
attached to the winch line and the rate of descent will be controlled during penetration into the sediment.
The piston tube or Wildco tube samplers will be advanced manually. If necessary, the piston tube or Wildco
tube sampler may be advanced by tapping the top of the sampler conductance pipe with a rubber mallet.
These samplers are intended for soft sediment and will not tolerate heavy abuse.

= Upon reaching the target penetration depth (or refusal), slowly retrieve the sediment-coring tool. As soon
as possible, cap the bottom of the sample tube to prevent loss of sample. Secure the sampling apparatus.

= Remove the sediment core liner from the sampling apparatus.

= Cap the bottom end of the core tube if it was not capped previously.

= Allow the core to drain by decanting the water off the top of the core, without disturbing the surface of the
sediment. Decanting of water will be accomplished by either sawing/cutting a slot or drilling a hole in the
core tube below the sediment/water interface, and allowing free-standing water above the interface to drain
out. After decanting, the hole will be sealed with duct tape or other material. For shorter cores, such as
push tubes or Wildco samples, decanting can be conducted either on the boat, or in the sample processing
area. At the first sign of sediment in the drained water sample, cease draining and tie or cap the sample
liner to ensure that the sediment “fluff” layer is retained in the sample.

= Cap the top of the core tube. Measure core recovery. The criterion for an acceptable core recovery is of 70%
or greater of the coring depth given in the work plan. If less than 70% recovery is obtained, take additional
cores as described below.

= The cores will be cut into appropriate lengths to facilitate transport and handling. Cores will be cut by laying
the cores horizontally on the deck, and marking the core tube intervals starting from the top of the sediment.
The core tubes will then be cut with an appropriate saw. The sections will be separated using a broad knife,
and capped at each end. The caps will be secured with duct tape.

= Secure caps using tape caps so that the caps do not leak or slip off during transport or storage.
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= Write the location ID, orientation (up arrow) and depth on the outside of the core tube and on the core cap
with a permanent marker.

= Store the core vertically on the vessel in a safe area where minimal disturbance to the sample will occur.

= Transport sediment cores to the onshore processing area throughout the day. Cores tubes should be
secured in an upright position until core samples can be processed.

= Decontaminate the sediment coring apparatus as described in Section 2.8.

= Repeat the process at an offset location until sufficient sample quantity has been recovered. Additional
cores may need to be obtained if many different analyses will be run on thin layers or bulk samples are
required for settling tests or bench scale tests.

= |f insufficient core sample recovery (less than 70%) or refusal is encountered before reaching the proposed
depth, reposition the vessel in the vicinity of the prior attempt, and repeat the process up to two more times
in an attempt to obtain better recovery or better penetration. Select the core with the best percent recovery
and penetration for sampling and analysis. The coordinates for each core should be obtained and
documented.

= For processing, the core will be laid on a sample processing table that has been covered with clean plastic
or aluminum foil. The core tube will be cut along its length twice allowing approximately 35 to 50 percent
of the core tube to be removed, thus exposing the sediment core. If VOCs are to be sampled from the core,
they will be collected first. After sampling the VOCs (if required) and prior to homogenization or other
sampling, material will be visually assessed using the methods described in Section 2.9. Pre-
decontaminated implements made of stainless steel, glass, Teflon coated, or other inert material will be
used to slice and transfer samples. Semicircular spatulas or knives will be used to slice the core segments,
one segment at a time. The semicircular spatula will be left in place to hold back the rest of the sediment
core and associated water. A second semicircular spatula will be inserted at the next sample interval and
held in place. The first semicircular spatula will be removed and the new sediment slice will be transferred
to a sample container. This process will be continued until all proposed sample intervals have been
collected.

= |f more material is needed for the sample than can be obtained from a single core, multiple cores will be
composited. Additional cores will be processed as described in steps 3 and 4 above. VOC samples will be
taken prior to homogenization.

= The contents of the core tube will be placed in an appropriate mixing container and will be thoroughly
homogenized using the procedure as described in Section 3.3. The homogenized sample will be placed in
the appropriate pre-labeled laboratory-provided containers. All sample material will be homogenized before
being placed in pre-labeled laboratory-provided containers so the contents of each container is as similar
as possible.

= Where Terra core® samplers are specified for VOCs, the sediment core will be laid out and split on the
sample processing table. The sediment core will be quickly screened and examined. The section of the core
most closely matching the sampling criteria will be sampled using the terracore samplers. If the samples
are to be collected from a specific depth, the sample will be collected before screening. After the VOC
samples are collected, the remaining material will be placed in sample jars for the other specified
parameters following the appropriate processing protocols.

= A physical description of each core section will be made by examining the horizontally sectioned core
segments. The core descriptions will include color, primary and secondary constituents, grain sizes and
distribution, layering, odor, stain, and sheen, as described in Section 2.9.

= Waste sediment cores will be separated from the used core liners and transferred into drums for proper
disposal.

= Samples for laboratory analysis will be submitted to an approved NYSDOH ELAP-certified laboratory.
Analyses will be conducted using USEPA methodologies as specified in the Work Assignment Scoping

Field Sampling Plan - Honeywell October 2020
P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\FSP\Revision 1\FSP - Tonawanda Coke 108_1020.docx 2-20



Honeywell - PARSONS

Documents. Samples will be managed in accordance with the QAPP. COC procedures will be followed as
outlined in the QAPP.
= Sampling equipment will be decontaminated between sampling locations (see Section 2.13).

2.10 Soil/Sediment Descriptions

Soils and sediments will be collected using the methods described in previous sections. The soils collected will
be described using Burmister and USCS classification systems according to the methods and procedures
outlined in the following sections.

2.10.1 Equipment and Supplies

= Digital camera or phone/tablet

= 1-gallon sealable bags

= Field forms and field logbook

= Scissors/knife

= Spray bottles with Alconox solution and water
= Nitrile gloves

=  Permanent marker for labeling

= PID

2.10.2 Burmister Classification System

Samples described based on the Burmister Classification System include the following components and are
reported in the order shown below.

Moisture content:

” o«

The relative moisture content of the soil at the time of sampling shall be designated as “dry,” “moist,” or “wet.”

Consistency:

The consistency of the soil sample shall be described for fine grained soils (silts and clays) as “stiff,” “medium
stiff,” or “soft” and state whether the soil is “plastic’ or “non-plastic.” Coarse grained soils (sands and gravels)
shall be described as “loose,” “medium dense,” or “soft” and will include the degree of cementation. The
description will also include the shape of the grains (“flat”, “angular”, “rounded”) and the grading (“Well Graded,
“Poorly Graded”, or “Uniform”).

When applicable, the penetration rate while conducting the Standard Penetration Test (SPT) with split spoons is
also an indication of the compaction/density of the material. The table shown below is a penetration guide and
will be used to determine the consistency of the material. The SPT values across the middle of the 2-ft split spoon
will be used to select a consistency description from the penetration guide below. SPT values are typically
recorded in 6-inch intervals, so for example: a 2-ft spoon has values (or blows) of four, three, six, eight for each
6-inch interval. The SPT value used to determine consistency is the sum of the last two values (6+8=14). If the
material was sand the consistency from the table is “Medium Dense”, if the material was clay the consistency is
“Stiff.” For materials that are predominantly silt the “clay” section of the guide will be used.
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PENETRATION GUIDE
SAND CLAY

Very Loose 0-4 Blows per foot Very Soft <2 Blows per foot
Loose 4-10 Blows per foot Soft 2-4 Blows per foot
Medium Dense 10-30 Blows per foot Medium Stiff 4-8 Blows per foot
Dense 30-50 Blows per foot Stiff 8-15 Blows per foot
Very Dense 50+ Blows per foot Very Stiff 15-30 Blows per foot

Hard 30+ Blows per foot

Color:

The predominant color of the soil sample in the natural state shall be designated as “white,” “brown,” “yellow,”
“red,” “gray,” “blue,” or “black,” In some cases the sample may be “mottled” (a combination of colors such as
red/gray, blue/gray, etc.)

Color codes and designations should follow those provided in Munsell soil color charts. Grain size description is
listed in order of predominance starting with the most predominant.

First Entry: Most predominant grain size in the sample. The entry is fully capitalized (SAND, SILT, CLAY, and
GRAVEL) if it comprises 50% or more of the sample. Otherwise the predominant fraction is listed first with only
an initial capital.

Second Entry: The second, third, etc. most predominant grain size materials in order of predominance. The
percentages of the constituents are indicated by the following descriptors:

= “and” 50-35%
= “some” 35-20%
= “little” 20-10%
= “trace” 10-1%

For example, a soil description may be SILT, some fine sand, trace clay (50% or more of silt with 20-35% fine
sand, 1 to 10% of clay). Other common descriptions might be fine SAND, some silt and clay; SILT, trace of fine
sand and clay; SILT, some coarse sand and gravel, trace clay.

Soils are predominantly classified based on grain size. The four main grain sizes are “gravel,” “sand,” “silt,” and
“clay.” Sands are further described as coarse, medium, or fine and gravels are described as coarse or fine. The
following table lists the breakdown of grain sizes and sieve numbers for each category (modified Burmister
system).

GRAIN SIZE AND SIEVES
FROM SIEVE
SOIL NUMBER TO SIEVE NUMBER FROM MM TO MM
Gravel - coarse 3-inches %4-inches 75 19.0
Gravel -fine %-inches #4 19.0 4.75
Sand - coarse #4 #10 4.75 2.0
Sand - medium #10 #40 2.0 0.425
Sand - fine #40 #200 0.420 0.075
Silt #200 Material passing the No. 200 sieve which is usually non-
plastic in character and exhibits little or no strength when
air dried.
Field Sampling Plan - Honeywell October 2020
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GRAIN SIZE AND SIEVES

FROM SIEVE
SOIL NUMBER TO SIEVE NUMBER FROM MM TO MM
Clay #200 Material passing the No. 200 sieve which can be made to

exhibit plasticity within a certain range of moisture contents
and which exhibits considerable strength when air dried.

Vegetable Muck and Peat:

Vegetable mucks and peats are soil mixtures with varying percentages of organic and vegetable matter formed
by decomposition of leaves, grasses, and other fibrous materials. The color ranges from light brown to black. The
soil content of the mixture should be identified and an estimate should be made of the amount of vegetable
material present. The vegetable matrix comprising the peat should be identified as “fibrous” or “woody.” The
sample composition should be further described with respect to texture as “cake-like,” “spongy” or
predominantly “granular.”

Miscellaneous:

Certain materials may be incorporated that do not fall under foregoing classifications and require further
qualification for proper identification. Additional terms may be used, but should not replace the basic description.
These additional terms may be used specifically to designate materials as “rock fragments,” “stones,” “cobbles,”
“rock flour,” or other qualifying descriptions.

Field Observations to Identify Silt and Clay Characteristics:

The field test listed in the table below may be used to distinguish between structural characteristics of a silt or
clay soil. For mixtures of silt and clay, the tests indicate the predominant constituent.

FIELD OBSERVATIONS OF SILT AND CLAY CHARACTERISTICS

CHARACTERISTICS

SILT

CLAY

Plasticity in moist state

Very little or no plasticity

Plastic and sticky. Can be
rolled.

Cohesiveness in dry state

Little or no cohesive strength in
dry state and will slake readily

Has a high dried strength.
Crumbles with difficulty, slakes
slowly in water.

Visual inspection and feel

Coarse silt grains can be seen.
Silt feels gritty when rubbed
between fingers.

Clay grains cannot be observed
by visual inspection. They feel
smooth and greasy when
rubbed between fingers.

Settlement in water

Will settle out of suspension
within one hour.

Will stay in suspension in water
for several days unless it
flocculates.

Movement of water in the
voids

When a small quantity of silt is
shaken in the palm of a hand,
water will appear in the surface
of the soil. When shaking is
stopped, water will gradually
disappear.

When a small quantity is
shaken in the palm of the hand
it will show no signs of water
moving out of the voids.

Field Sampling Plan - Honeywell
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2.10.3 Unified Soil Classification System

The USCS is based on textural characteristics. Soils fall into one of fifteen groups, where each group is defined
by a two-letter symbol. In general soils are classified as one of two broad categories:

= Coarse-grained soils: Group symbols start with either “G” for gravel or gravelly soils, or “S” for sand or sandy

soils.

= Fine grained soils: Group symbols start with “M” for non-plastic or low-plasticity fines (inorganic silt), “C” for
plastic fines (inorganic clays), “O” for organic silts and clays, or “Pt” for peat, muck, humus, swamp-soils,
and other highly organic soils.
= A complete list of symbols is provided below:

GROUP

MAJOR DIVISIONS SYMBOLS TYPICAL NAMES
COARSE- GRAVELS CLEAN GW Well-graded gravels, gravel-
GRAINED (More than 50% GRAVELS sand mixtures, little or no
SOILS of coarse fraction (Little or no fines.
(More than is LARGER than fines) GP Poorly graded gravels or
50% of the the No. 4 sieve gravel-sand mixture, little or
material is size) no fines.
LARGER than GRAVELS WITH GM Silty gravels, gravel-sand-silt
N.o. 200 sieve FINES mixtures.
size). (Appreciable GC Clayey gravels, gravel-sand-
amt. of fines) clay mixtures.
SANDS CLEAN SANDS SW Well-graded sands, gravelly
(More than 50% (Little or no sands little or no fines.
of coarse fraction fines) SP Poorly graded sands or
is SMALLER than gravelly sands, little or no
the No. 4 sieve fines.
size). SANDS WITH SM Silty sands, sand-silt mixtures.
FINES SC Clayey sands, sand-clay
(Appreciable mixtures.
amt. of fines)
FINE-GRAINED SILTS AND CLAYS ML Inorganic silts and very fine
SOILS (Liquid limit LESS than 50) sands, rock flour, silty or
(More than clayed fine sands or clayey
50% of silts with slight plasticity.
material is CL Inorganic clays of low to
SMALLER medium plasticity, gravelly
than the No. clays, sandy clays, silty clays,
200 sieve lean clays.
size). oL Organic silts and organic silty
clays of low plasticity.
SILTS AND CLAYS MH Inorganic silts, micaceous or
(Liquid limit GREATER than 50) diatomaceous fine sandy or
silty soils, elastic silts.
CH Inorganic clays of high

plasticity, fat clays.

Field Sampling Plan - Honeywell

P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\FSP\Revision 1\FSP -

October 2020
Tonawanda Coke 108_1020.docx 2-24




Honeywell P PARSONS

GROUP
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES
OH Organic clays of medium to
high plasticity, organic silts.
HIGHLY ORGANIC SOILS Pt Peat and other highly organic
soils.

BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated by
combinations of group symbols.

PARTICLE SIZE LIMITS - see particle size limits in Burmister table (Section 2.4.1.3).

2.10.4 Field Observations of Contamination or Site-Specific Character

Environmental samples are also screened for visual evidence of contamination. Descriptions of these
observations and screening results should be added to the physical descriptions of samples including:

Stain:

Stains are discoloration and coatings potentially of non-native materials on or in the sample. The stains can
range from light tan to black. When handled, the staining material in the sample may transfer to fingers or gloves.

Sheens:

Sheens are films floating on the water in saturated samples. The films may have rainbow colors, an oily
appearance, or a silvery appearance.

Odor:

Anthropogenic materials may have a distinctive odor. While describing the sample characteristics, note odors
present in the sample. Understand that odor classification is a subjective measure; therefore avoid making
conclusions about specific chemical character of the sample.

Screening:

Samples for headspace screening will be collected. A representative portion of each soil sample will be placed
in a re-sealable plastic (e.g., Ziploc®) bag filled approximately half full. The bag will be labeled with the boring
number and interval sampled. After allowing the bagged soil to warm, the tip of the sample probe attached to
the PID will be inserted into the bag to measure the headspace for organic vapors.

Soils collected for headspace screening will not be used for laboratory analysis.

2.11 Surface Water Sampling

Surface water samples will be collected using sample bottles provided by the laboratory or dedicated HDPE
sampling containers (for sample bottles with preservatives).

Quality control samples should be collected at the frequency listed below for the specified parameters.

= Collect one field blank, per field team per day for PFAS.

= Collect one equipment blank per field team, per sample media, per day for PFAS.

= Collect one equipment blank for every 20 field samples (1:20) for full suite of analytes if sampling
equipment is reusable (NOT disposable). An equipment blank is not necessary for a full suite of analytes if

Field Sampling Plan - Honeywell October 2020
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sampling equipment is disposable. Check with the data management team to determine when this sample
needs to be collected.

= Collect 1:20 field duplicate and MS/MSD, at a minimum. Check with the data management team to
determine when these samples need to be collected.

2.11.1 Equipment and Supplies

= Appropriate, pre-cleaned sample bottles provided by the analytical laboratory;
= Horiba U-52 (or equivalent) water quality instrument;

= Dedicated HDPE containers to collect samples;

= PPE in accordance with the PSHEP and free of PFAS products

= Sample labels; and

= Dedicated, clean cooler with ice.

2.11.2 Sample Collection

= Before collecting any data, calibrate water quality meters per manufacturer’s instructions.
= Keep sample bottles cool and with their caps on until they are ready to receive samples. Sample bottles for
PFAS samples should be kept separate from other sample bottles. The type of analysis for which a sample
is collected determines the type of container, preservative, holding time, and filtering requirement as
specified in the QAPP.
= Place sample probe into the water at each sample location and record the water temperature, pH,
conductivity on sample forms.
= A PFASfield blank should be collected daily during sampling activities. If surface water sampling is occurring
simultaneous with another sampling method (e.g., soil or groundwater sampling), only one field blank will
be collected each day. The PFAS field blank is a PFAS sample bottle pre-filled at the laboratory and sent
with the sample bottles. Open the PFAS field blank bottle provided by the analytical laboratory and pour
into an empty PFAS sample bottle. Gloves should be changed prior to handling the PFAS field blank bottle.
= Fill each sample container in accordance with the QAPP or other sampling outline. Samples should be
collected in the following order:
= SVOCs
= PCBs
= Pesticides
= Metals
= (Cyanide
= Hold the sample bottle (bottles with no preservatives) or dedicated HDPE sample container (for sample
bottles with preservatives) at the water surface until the sample bottle or sample container is filled.
= |nspect labels to see that the samples are properly identified including sample ID, date, and time.
= Return each sample bottle to its proper transport container.
= Close the PFAS filed blank bottle and return it to the PFAS designated cooler. Be sure to change gloves prior
to handling the PFAS field blank bottle.
= The sample containers will be labeled, placed in a laboratory-supplied cooler (keeping PFAS sample bottles
separate from other sample bottles), with protective packaging (i.e., bubble wrap) and packed on ice (to
maintain a temperature of 4°C). Do not use ice packs.
= A PFAS equipment blank should be collected daily from each sample set-up. If surface water sampling is
occurring simultaneous with another sampling method (e.g., soil or groundwater sampling), separate
equipment blanks will be collected for each sampling method if different equipment is used. The equipment
blank is collected by pouring or pumping PFAS free water provided by the analytical laboratory through/over
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sample apparatuses and collecting in appropriate sample bottles. Gloves should be changed prior to
collecting the equipment blank sample.

= Check that PFAS field blank, and equipment blanks are included in the PFAS designated coolers.

= The cooler will be shipped overnight or delivered to the NYSDOH ELAP-certified laboratory for analysis.

= Analyses will be conducted using USEPA methodologies as specified in the QAPP Samples will be managed
in accordance with the QAPP. COC procedures will be followed as outlined in the QAPP.

2.12 Sediment Probing

2.12.1 Equipment and Supplies

e  Sampling vessel/platform;

e  Survey rods (graduated to measure water depth);
e Field notebook; and

e  GPS unit with transect data.

2.12.2 Probing Procedure

= Navigate sampling vessel/platform to transect location using on-board GPS unit. Connect survey rods of
sufficient length to reach the river-bottom.

= Position vessel at near-shore extent of survey transect and begin probing by deploying survey rods to
encounter river bottom, and successively raising and lowering survey rods. Note the consistency of river-
bottom sediments, e.g., whether bottom is soft/mucky, firm/granular, or hard/gravelly.

= Traverse the length of the transects while probing the river-bottom and recording bottom consistency,
focusing on transitions between soft and firm/hard bottom conditions. A GPS shot should be taken at each
probing point along the transect, resulting in co-located GPS and consistency data.

= Once probing has been completed along a specific transect, the sampling vessel/platform will navigate to
the near-shore extent of the next transect and repeat the probing procedures.

2.13 Drainage Ditch and Shoreline Visual Assessment

An inspection of the drainage ditch and Niagara River shoreline will be performed as described below to
document current conditions.

2.13.1 Equipment and Supplies

= Field book
= GPS unit
= Camera

2.13.2 Visual Assessment Procedure

= The assessment will predominantly take place from land, unless conditions persist that are not visible from
the shore. In that case, if feasible, a vessel may be used to supplement the assessment.
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The shoreline will be walked and notable features will be recorded. Notable features include current or
historic infrastructure (i.e., bulkheads, sheet piling), trash or other waste, water flow conditions, vegetation,
habitats, and evidence of wildlife.

Photos will be taken ever 25-50 ft along the inspection path. A GPS will be used to record the location of
photos. The position and orientation of each photo will also be recorded.

2.14 Decontamination of Sampling Equipment

2.14.1 Equipment Decontamination

The following procedures will be used to decontaminate equipment used during the field activities.

Drilling equipment including the backhoe, bucket, and drilling rig; augers; bits; rods; tools; split-spoon
samplers; and tremie pipes will be cleaned with a high-pressure, steam-cleaning unit using potable (i.e.
municipal) water before beginning work, following the completion of borings, wells, test pits/excavations,
and prior to exiting the site.

Tools, drill rods, and augers will be placed on polyethylene plastic sheets following pressure washing. Direct
contact with the ground will be avoided.

Augers, rods, and tools will be decontaminated between each drilling location per the above procedures.
The back of the drill rig and all tools, augers, and rods will be decontaminated at the completion of the work
and prior to leaving the site.

Pressure washers used to aid in equipment decontamination should be free of Teflon tape and parts.

2.14.2 Sampling Equipment Decontamination

2.14.2.1 Equipment and Supplies

Laboratory supplied and certified PFAS free water
PFAS free, phosphate-free detergent (see Table 1)
HDPE sheeting

Plastic buckets and brushes

PPE in accordance with the HASP

2.14.2.2 Decontamination Procedures

Prior to sampling, non-dedicated sampling equipment (e.g., bailers, bowls, spoons, certified PFAS-free
interface probes, etc.) will be washed with laboratory supplied and certified PFAS free water and a PFAS/
phosphate-free detergent (see Table 1). Decontamination may take place at the sampling location as long
as all liquids are contained in pails, buckets, etc. Traditional best practice techniques and procedures shall
be subject to modification to prevent the introduction of non-site-derived contaminants including PFAS into
target samples as discussed in Section 1. Table 1 includes a summary of prohibited and acceptable PFAS
items. A PFAS sampling checklist is included as Appendix C and should be filled out daily by field personnel.
The sampling equipment will then be rinsed with laboratory supplied and certified PFAS free water.
Between rinses, equipment will be placed on HDPE sheets, if necessary. At no time, will washed equipment
be placed directly on the ground.

Equipment will be wrapped in HDPE for storage or transportation from the designated decontamination
area to the sampling location.
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TABLE 1 PROHIBITED AND ACCEPTABLE ITEMS FOR EMERGENT CONTAMINANT SAMPLING

PROHIBITED

ACCEPTABLE

Field Equipment

Teflon® containing materials

High Density High density polyethylene (HDPE),
stainless steel or polypropylene materials

Low density polyethylene (LDPE) materials

Acetate liners
Silicone Tubing

Waterprooffield books, waterproof paperand waterproof
sample bottle labels

Loose non-waterproof paper and non-waterproof
sample labels

Waterproof markers / Sharpies® Pens
Post-It Notes® Tape; loose leaf paper
Chemical (blue) ice packs Wet Ice

Field Clothing and PPE

New cotton clothing or synthetic water resistant,
waterproof, or stain-treated clothing, clothing containing
Gore-TexTM

Well-laundered clothing made of natural fibers
(preferable cotton)

Clothing laundered using fabric softener

No fabric softener

Boots containing Gore-TexTM or treated with water-
resistant sprays

Boots made with polyurethane and PVC

Coated Tyvek®

Laundered cotton clothing

No cosmetics, moisturizers, hand cream, or other related
products as part of personal leaning/showering routine
on the morning of sampling

Sunscreens - Alba Organics Natural Sunscreen, Yes To
Cucumbers, Aubrey Organics, Jason Natural Sun Block,
Kiss My Face, and baby sunscreens that are "chemical
free", "toxin free", or "natural"

Sunscreens or insecticides except as noted on right

Insect Repellents - Jason Natural Quit Bugging Me,
Repel Lemon Eucalyptus Insect Repellant, Herbal Armor,
California Baby Natural Bug Spray, Baby Ganics
Sunscreen and Insect Repellant - Avon Skin So Soft Bug
Guard Plus - SPF 30 Lotion

Sample Containers

LDPE or glass containers

HDPE or polypropylene

Teflon®-lined caps

Unlined polypropylene caps

Rain Events

Waterproof or resistant rain gear

Wet weather gear made of polyurethane and PVC only;
field tents that are only touched or moved prior to and
following sampling activities

Equipment Decontamination

Decon 90®
Water from an on-site well

Alconox® and/or Liquinox®
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TABLE 1 PROHIBITED AND ACCEPTABLE ITEMS FOR EMERGENT CONTAMINANT SAMPLING

PROHIBITED ACCEPTABLE

Food Considerations

Bottled water and hydration fluids (i.e., Gatorade® and
Powerade®) to be brought and consumed only in the

All food and drink, with exceptions noted on right staging areas

Vehicle Considerations

Avoid utilizing areas inside vehicle as sample staging

Vehicle fabrics, carpets and mats may contain PFASs areas
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APPENDIX A GUIDELINES FOR SAMPLING AND
ANALYSIS OF PFAS (NYSDEC, JANUARY
2020)
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Sampling, Analysis, and Assessment of Per-
and Polyfluoroalkyl Substances (PFAS)

Under NYSDEC’s Part 375 Remedial
Programs

Objective

New York State Department of Environmental Conservation’s Division of Environmental Remediation (DER)
performs or oversees sampling of environmental media and subsequent analysis of PFAS as part of remedial
programs implemented under 6 NYCRR Part 375. To ensure consistency in sampling, analysis, reporting, and
assessment of PFAS, DER has developed this document which summarizes currently accepted procedures and
updates previous DER technical guidance pertaining to PFAS.

Applicability

All work plans submitted to DEC pursuant to one of the remedial programs under Part 375 shall include PFAS
sampling and analysis procedures that conform to the guidelines provided herein.

As part of a site investigation or remedial action compliance program, whenever samples of potentially affected
media are collected and analyzed for the standard Target Analyte List/Target Compound List (TAL/TCL), PFAS
analysis should also be performed. Potentially affected media can include soil, groundwater, surface water, and
sediment. Based upon the potential for biota to be affected, biota sampling and analysis for PFAS may also be
warranted as determined pursuant to a Fish and Wildlife Impact Analysis. Soil vapor sampling for PFAS is not
required.

Field Sampling Procedures

DER-10 specifies technical guidance applicable to DER’s remedial programs. Given the prevalence and use of
PFAS, DER has developed “best management practices” specific to sampling for PFAS. As specified in DER-10
Chapter 2, quality assurance procedures are to be submitted with investigation work plans. Typically, these
procedures are incorporated into a work plan, or submitted as a stand-alone document (e.g., a Quality Assurance
Project Plan). Quality assurance guidelines for PFAS are listed in Appendix A - Quality Assurance Project Plan
(QAPP) Guidelines for PFAS.

Field sampling for PFAS performed under DER remedial programs should follow the appropriate procedures
outlined for soils, sediments or other solids (Appendix B), non-potable groundwater (Appendix C), surface water
(Appendix D), public or private water supply wells (Appendix E), and fish tissue (Appendix F).

QA/QC samples (e.g. duplicates, MS/MSD) should be collected as specified in DER-10, Section 2.3(c). For
sampling equipment coming in contact with aqueous samples only, rinsate or equipment blanks should be collected.
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Equipment blanks should be collected at a minimum frequency of one per day per site or one per twenty samples,
whichever is more frequent.

Analysis and Reporting

As of October 2020, the United States Environmental Protection Agency (EPA) does not have a validated method
for analysis of PFAS for media commonly analyzed under DER remedial programs (non-potable waters, solids).
DER has developed the following guidelines to ensure consistency in analysis and reporting of PFAS.

The investigation work plan should describe analysis and reporting procedures, including laboratory analytical
procedures for the methods discussed below. As specified in DER-10 Section 2.2, laboratories should provide a full
Category B deliverable. In addition, a Data Usability Summary Report (DUSR) should be prepared by an
independent, third party data validator. Electronic data submissions should meet the requirements provided at:
https://www.dec.ny.gov/chemical/62440.html.

DER has developed a PFAS Analyte List (Appendix F) for remedial programs to understand the nature of
contamination at sites. It is expected that reported results for PFAS will include, at a minimum, all the compounds
listed. If lab and/or matrix specific issues are encountered for any analytes, the DER project manager, in
consultation with the DER chemist, will make case-by-case decisions as to whether certain analytes may be
temporarily or permanently discontinued from analysis at each site. As with other contaminants that are analyzed
for at a site, the PFAS Analyte List may be refined for future sampling events based on investigative findings.

Routine Analysis

Currently, New York State Department of Health’s Environmental Laboratory Approval Program (ELAP) does not
offer certification for PFAS in matrices other than finished drinking water. However, laboratories analyzing
environmental samples for PFAS (e.qg., soil, sediments, and groundwater) under DER’s Part 375 remedial programs
need to hold ELAP certification for PFOA and PFOS in drinking water by EPA Method 537, 537.1, 1SO 25101, or
Method 533. Laboratories should adhere to the guidelines and criteria set forth in the DER’s laboratory guidelines
for PFAS in non-potable water and solids (Appendix H - Laboratory Guidelines for Analysis of PFAS in Non-
Potable Water and Solids). Data review guidelines were developed by DER to ensure data comparability and
usability (Appendix H - Data Review Guidelines for Analysis of PFAS in Non-Potable Water and Solids).

LC-MS/MS analysis for PFAS using methodologies based on EPA Method 537.1 is the procedure to use for
environmental samples. Isotope dilution techniques should be utilized for the analysis of PFAS in all media.
Reporting limits for PFOA and PFOS in aqueous samples should not exceed 2 ng/L. Reporting limits for PFOA and
PFOS in solid samples should not exceed 0.5 pg/kg. Reporting limits for all other PFAS in aqueous and solid media
should be as close to these limits as possible. If laboratories indicate that they are not able to achieve these reporting
limits for the entire PFAS Analyte List, site-specific decisions regarding acceptance of elevated reporting limits for
specific PFAS can be made by the DER project manager in consultation with the DER chemist.

Additional Analysis

Additional laboratory methods for analysis of PFAS may be warranted at a site, such as the Synthetic Precipitation
Leaching Procedure (SPLP) and Total Oxidizable Precursor Assay (TOP Assay).

In cases where site-specific cleanup objectives for PFOA and PFOS are to be assessed, soil parameters, such as
Total Organic Carbon (EPA Method 9060), soil pH (EPA Method 9045), clay content (percent), and cation
exchange capacity (EPA Method 9081), should be included in the analysis to help evaluate factors affecting the
leachability of PFAS in site soils.
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SPLP is a technique used to determine the mobility of chemicals in liquids, soils and wastes, and may be useful in
determining the need for addressing PFAS-containing material as part of the remedy. SPLP by EPA Method 1312
should be used unless otherwise specified by the DER project manager in consultation with the DER chemist.

Impacted materials can be made up of PFAS that are not analyzable by routine analytical methodology. A TOP
Assay can be utilized to conceptualize the amount and type of oxidizable PFAS which could be liberated in the
environment, which approximates the maximum concentration of perfluoroalkyl substances that could be generated
if all polyfluoroalkyl substances were oxidized. For example, some polyfluoroalkyl substances may degrade or
transform to form perfluoroalkyl substances (such as PFOA or PFOS), resulting in an increase in perfluoroalkyl
substance concentrations as contaminated groundwater moves away from a source. The TOP Assay converts,
through oxidation, polyfluoroalkyl substances (precursors) into perfluoroalkyl substances that can be detected by
routine analytical methodology.*

Commercial laboratories have adopted methods which allow for the quantification of targeted PFAS in air and
biota. The EPA’s Office of Research and Development (ORD) is currently developing methods which allow for air
emissions characterization of PFAS, including both targeted and non-targeted analysis of PFAS. Consult with the
DER project manager and the DER chemist for assistance on analyzing biota/tissue and air samples.

Data Assessment and Application to Site Cleanup

Until such time as Ambient Water Quality Standards (AWQS) and Soil Cleanup Objectives (SCOs) for PFOA and
PFOS are published, the extent of contaminated media potentially subject to remediation should be determined on a
case-by-case basis using the procedures discussed below and the criteria in DER-10. Preliminary target levels for
cleanup of PFOA and PFOS in other media, including biota and sediment, have not yet been established by the
DEC.

Water Sample Results

PFOA and PFOS should be further assessed and considered as potential contaminants of concern in groundwater or
surface water if PFOA or PFOS is detected in any water sample at or above 10 ng/L (ppt) and is determined to be
attributable to the site, either by a comparison of upgradient and downgradient levels, or the presence of soil source
areas, as defined below. In addition, further assessment of water may be warranted if either of the following
screening levels are met:

a. any other individual PFAS (not PFOA or PFOS) is detected in water at or above 100 ng/L; or
b. total concentration of PFAS (including PFOA and PFOS) is detected in water at or above 500 ng/L

If PFOA and/or PFOS are identified as contaminants of concern for a site, they should be assessed as part of the
remedy selection process in accordance with Part 375 and DER-10.
Soil Sample Results

Soil cleanup objectives for PFOA and PFOS will be proposed in an upcoming revision to 6 NYCRR Part 375-6.
Until SCOs are in effect, the following are to be used as guidance values.

1 TOP Assay analysis of highly contaminated samples, such as those from an AFFF (aqueous film-forming foam) site, can
result in incomplete oxidation of the samples and an underestimation of the total perfluoroalkyl substances.

10
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Guidance Values for

Anticipated Site Use PFOA (ppb) PFOS (ppb)
Unrestricted 0.66 0.88
Residential 6.6 8.8
Restricted Residential 33 44
Commercial 500 440
Industrial 600 440
Protection of Groundwater? 1.1 3.7

PFOA and PFOS results for soil are to be compared against the guidance values listed above. These guidance
values are to be used in determining whether PFOA and PFOS are contaminants of concern for the site and for
determining remedial action objectives and cleanup requirements. Site-specific remedial objectives for protection
of groundwater can also be presented for evaluation by DEC. Development of site-specific remedial objectives for
protection of groundwater will require analysis of additional soil parameters relating to leachability. These
additional analyses can include any or all the parameters listed above (soil pH, cation exchange capacity, etc.)
and/or use of SPLP.

As the understanding of PFAS transport improves, DEC welcomes proposals for site-specific remedial objectives
for protection of groundwater. DEC will expect that those may be dependent on additional factors including soil
pH, aqueous pH, % organic carbon, % Sand/Silt/Clay, soil cations: K, Ca, Mg, Na, Fe, Al, cation exchange
capacity, and anion exchange capacity. Site-specific remedial objectives should also consider the dilution
attenuation factor (DAF). The NJDEP publication on DAF can be used as a reference:
https://www.nj.gov/dep/srp/quidance/rs/daf.pdf.

Testing for Imported Soil

Testing for PFAS should be included any time a full TAL/TCL analyte list is required. Results for PFOA and PFOS
should be compared to the applicable guidance values. If PFOA or PFOS is detected in any sample at or above the
guidance values then the source of backfill should be rejected, unless a site-specific exemption is provided by DER
based on SPLP testing, for example. If the concentrations of PFOA and PFOS in leachate are at or above 10 ppt
(the Maximum Contaminant Levels established for drinking water by the New York State Department of Health),
then the soil is not acceptable.

PFOA, PFOS and 1,4-dioxane are all considered semi-volatile compounds, so composite samples are appropriate
for these compounds when sampling in accordance with DER-10, Table 5.4(e)10. Category B deliverables should
be submitted for backfill samples, though a DUSR is not required.

2 The movement of PFAS in the environment is being aggressively researched at this time; that research will eventually result
in more accurate models for the behaviors of these chemicals. In the meantime, DEC has calculated the guidance value for the
protection of groundwater using the same procedure used for all other chemicals, as described in Section 7.7 of the Technical

Support Document (http://www.dec.ny.gov/docs/remediation_hudson_pdf/techsuppdoc.pdf).

11


https://www.nj.gov/dep/srp/guidance/rs/daf.pdf

:J NEW YORK
October 2020 STy

Department of
Environmental
Conservation

Appendix A - Quality Assurance Project Plan (QAPP) Guidelines for PFAS

The following guidelines (general and PFAS-specific) can be used to assist with the development of a QAPP for
projects within DER involving sampling and analysis of PFAS.

General Guidelines in Accordance with DER-10

Document/work plan section title — Quality Assurance Project Plan
Summarize project scope, goals, and objectives
Provide project organization including names and resumes of the project manager, Quality Assurance
Officer (QAOQ), field staff, and Data Validator
o The QAO should not have another position on the project, such as project or task manager, that
involves project productivity or profitability as a job performance criterion
List the ELAP-approved lab(s) to be used for analysis of samples
Include a site map showing sample locations
Provide detailed sampling procedures for each matrix
Include Data Quality Usability Objectives
List equipment decontamination procedures
Include an “Analytical Methods/Quality Assurance Summary Table” specifying:
o Matrix type
Number or frequency of samples to be collected per matrix
Number of field and trip blanks per matrix
Analytical parameters to be measured per matrix
Analytical methods to be used per matrix with minimum reporting limits
Number and type of matrix spike and matrix spike duplicate samples to be collected
Number and type of duplicate samples to be collected
Sample preservation to be used per analytical method and sample matrix
Sample container volume and type to be used per analytical method and sample matrix
o Sample holding time to be used per analytical method and sample matrix
Specify Category B laboratory data deliverables and preparation of a DUSR

O O O O O O O O

Specific Guidelines for PFAS

Include in the text that sampling for PFAS will take place
Include in the text that PFAS will be analyzed by LC-MS/MS for PFAS using methodologies based on
EPA Method 537.1
Include the list of PFAS compounds to be analyzed (PFAS Analyte List)
Include the laboratory SOP for PFAS analysis
List the minimum method-achievable Reporting Limits for PFAS
o Reporting Limits should be less than or equal to:
= Aqueous — 2 ng/L (ppt)
= Solids — 0.5 pg/kg (ppb)
Include the laboratory Method Detection Limits for the PFAS compounds to be analyzed
Laboratory should have ELAP certification for PFOA and PFOS in drinking water by EPA Method 537,
537.1, EPA Method 533, or ISO 25101
Include detailed sampling procedures
o Precautions to be taken
o Pump and equipment types
o Decontamination procedures
o Approved materials only to be used
Specify that regular ice only will be used for sample shipment
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o Specify that equipment blanks should be collected at a minimum frequency of 1 per day per site for each
matrix
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Appendix B - Sampling Protocols for PFAS in Soils, Sediments and Solids

General

The objective of this protocol is to give general guidelines for the collection of soil, sediment and other solid
samples for PFAS analysis. The sampling procedure used should be consistent with Sampling Guidelines and
Protocols — Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response
Program — March 1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following
limitations.

Laboratory Analysis and Containers

Samples collected using this protocol are intended to be analyzed for PFAS using methodologies based on EPA
Method 537.1.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in to contact with aluminum foil, low
density polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including sample bottle cap
liners with a PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

 stainless steel spoon
 stainless steel bowl
» steel hand auger or shovel without any coatings

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Sampling is often conducted in areas where a vegetative turf has been established. In these cases, a pre-cleaned
trowel or shovel should be used to carefully remove the turf so that it may be replaced at the conclusion of
sampling. Surface soil samples (e.g. 0 to 6 inches below surface) should then be collected using a pre-cleaned,
stainless steel spoon. Shallow subsurface soil samples (e.g. 6 to ~36 inches below surface) may be collected by
digging a hole using a pre-cleaned hand auger or shovel. When the desired subsurface depth is reached, a pre-
cleaned hand auger or spoon shall be used to obtain the sample.

When the sample is obtained, it should be deposited into a stainless steel bowl for mixing prior to filling the sample
containers. The soil should be placed directly into the bowl and mixed thoroughly by rolling the material into the
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middle until the material is homogenized. At this point the material within the bowl can be placed into the
laboratory provided container.

Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

Quality Assurance/Quality Control

» Immediately place samples in a cooler maintained at 4 + 2° Celsius using ice

» Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

» Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

» Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A soil log or sample log shall document the location of the sample/borehole, depth of the sample, sampling
equipment, duplicate sample, visual description of the material, and any other observations or notes determined to
be appropriate. Additionally, care should be performed to limit contact with PFAS containing materials (e.g.
waterproof field books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or
sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.
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Appendix C - Sampling Protocols for PFAS in Monitoring Wells

General

The objective of this protocol is to give general guidelines for the collection of groundwater samples for PFAS
analysis. The sampling procedure used should be consistent with Sampling Guidelines and Protocols —
Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response Program — March
1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following limitations.

Laboratory Analysis and Container

Samples collected using this protocol are intended to be analyzed for PFAS using methodologies based on EPA
Method 537.1.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include: stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including plumbers tape and sample
bottle cap liners with a PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

+ stainless steel inertia pump with HDPE tubing

+ peristaltic pump equipped with HDPE tubing and silicone tubing
 stainless steel bailer with stainless steel ball

» bladder pump (identified as PFAS-free) with HDPE tubing

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Monitoring wells should be purged in accordance with the sampling procedure (standard/volume purge or low flow
purge) identified in the site work plan, which will determine the appropriate time to collect the sample. If sampling
using standard purge techniques, additional purging may be needed to reduce turbidity levels, so samples contain a
limited amount of sediment within the sample containers. Sample containers that contain sediment may cause
issues at the laboratory, which may result in elevated reporting limits and other issues during the sample
preparation that can compromise data usability. Sampling personnel should don new nitrile gloves prior to sample
collection due to the potential to contact PFAS containing items (not related to the sampling equipment) during the
purging activities.
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Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

Quality Assurance/Quality Control

» Immediately place samples in a cooler maintained at 4 £ 2° Celsius using ice

» Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

» Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

» Collect one equipment blank per day per site and minimum 1 equipment blank per 20 samples. The
equipment blank shall test the new and decontaminated sampling equipment utilized to obtain a sample for
residual PFAS contamination. This sample is obtained by using laboratory provided PFAS-free water and
passing the water over or through the sampling device and into laboratory provided sample containers

» Additional equipment blank samples may be collected to assess other equipment that is utilized at the
monitoring well

» Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A purge log shall document the location of the sample, sampling equipment, groundwater parameters, duplicate
sample, visual description of the material, and any other observations or notes determined to be appropriate.
Additionally, care should be performed to limit contact with PFAS containing materials (e.g. waterproof field
books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or
sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.
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Appendix D - Sampling Protocols for PFAS in Surface Water

General

The objective of this protocol is to give general guidelines for the collection of surface water samples for PFAS
analysis. The sampling procedure used should be consistent with Sampling Guidelines and Protocols —
Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response Program — March
1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following limitations.

Laboratory Analysis and Container

Samples collected using this protocol are intended to be analyzed for PFAS using methodologies based on EPA
Method 537.1.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include: stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including sample bottle cap liners with a
PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

+ stainless steel cup

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Where conditions permit, (e.g. creek or pond) sampling devices (e.g. stainless steel cup) should be rinsed with site
medium to be sampled prior to collection of the sample. At this point the sample can be collected and poured into
the sample container.

If site conditions permit, samples can be collected directly into the laboratory container.

Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).
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Quality Assurance/Quality Control

» Immediately place samples in a cooler maintained at 4 + 2° Celsius using ice

» Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

»  Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

» Collect one equipment blank per day per site and minimum 1 equipment blank per 20 samples. The
equipment blank shall test the new and decontaminated sampling equipment utilized to obtain a sample for
residual PFAS contamination. This sample is obtained by using laboratory provided PFAS-free water and
passing the water over or through the sampling device and into laboratory provided sample containers

* Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A sample log shall document the location of the sample, sampling equipment, duplicate sample, visual description
of the material, and any other observations or notes determined to be appropriate. Additionally, care should be
performed to limit contact with PFAS containing materials (e.g. waterproof field books, food packaging) during the
sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or
sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.
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Appendix E - Sampling Protocols for PFAS in Private Water Supply Wells

General

The objective of this protocol is to give general guidelines for the collection of water samples from private water
supply wells (with a functioning pump) for PFAS analysis. The sampling procedure used should be consistent with
Sampling Guidelines and Protocols — Technological Background and Quality Control/Quality Assurance for NYS
DEC Spill Response Program — March 1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf),
with the following limitations.

Laboratory Analysis and Container

Drinking water samples collected using this protocol are intended to be analyzed for PFAS by ISO Method 25101.
The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include: stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials (e.g. plumbers tape), including sample
bottle cap liners with a PTFE layer.

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Locate and assess the pressure tank and determine if any filter units are present within the building. Establish the
sample location as close to the well pump as possible, which is typically the spigot at the pressure tank. Ensure
sampling equipment is kept clean during sampling as access to the pressure tank spigot, which is likely located
close to the ground, may be obstructed and may hinder sample collection.

Prior to sampling, a faucet downstream of the pressure tank (e.g., washroom sink) should be run until the well
pump comes on and a decrease in water temperature is noted which indicates that the water is coming from the
well. If the homeowner is amenable, staff should run the water longer to purge the well (15+ minutes) to provide a
sample representative of the water in the formation rather than standing water in the well and piping system
including the pressure tank. At this point a new pair of nitrile gloves should be donned and the sample can be
collected from the sample point at the pressure tank.

Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).
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Quality Assurance/Quality Control

» Immediately place samples in a cooler maintained at 4 + 2° Celsius using ice

» Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

» Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

» If equipment was used, collect one equipment blank per day per site and a minimum 1 equipment blank per
20 samples. The equipment blank shall test the new and decontaminated sampling equipment utilized to
obtain a sample for residual PFAS contamination. This sample is obtained by using laboratory provided
PFAS-free water and passing the water over or through the sampling device and into laboratory provided
sample containers.

» Afield reagent blank (FRB) should be collected at a rate of one per 20 samples. The lab will provide a FRB
bottle containing PFAS free water and one empty FRB bottle. In the field, pour the water from the one
bottle into the empty FRB bottle and label appropriately.

* Request appropriate data deliverable (Category B) and an electronic data deliverable

» For sampling events where multiple private wells (homes or sites) are to be sampled per day, it is
acceptable to collect QC samples at a rate of one per 20 across multiple sites or days.

Documentation

A sample log shall document the location of the private well, sample point location, owner contact information,
sampling equipment, purge duration, duplicate sample, visual description of the material, and any other
observations or notes determined to be appropriate and available (e.g. well construction, pump type and location,
yield, installation date). Additionally, care should be performed to limit contact with PFAS containing materials
(e.g. waterproof field books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material

(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.
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Appendix F - Sampling Protocols for PFAS in Fish

This appendix contains a copy of the latest guidelines developed by the Division of Fish and Wildlife (DFW)
entitled “General Fish Handling Procedures for Contaminant Analysis” (Ver. 8).

Procedure Name: General Fish Handling Procedures for Contaminant Analysis
Number: FW-005

Purpose: This procedure describes data collection, fish processing and delivery of fish collected for
contaminant monitoring. It contains the chain of custody and collection record forms that should be used
for the collections.

Organization: Environmental Monitoring Section
Bureau of Ecosystem Health
Division of Fish and Wildlife (DFW)
New York State Department of Environmental Conservation (NYSDEC)
625 Broadway
Albany, New York 12233-4756

Version: 8
Previous Version Date: 21 March 2018

Summary of Changes to this Version: Updated bureau name to Bureau of Ecosystem Health. Added
direction to list the names of all field crew on the collection record. Minor formatting changes on chain of
custody and collection records.

Originator or Revised by: Wayne Richter, Jesse Becker
Date: 26 April 2019

Quality Assurance Officer and Approval Date: Jesse Becker, 26 April 2019
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NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

GENERAL FISH HANDLING PROCEDURES FOR CONTAMINANT ANALYSES

A. Original copies of all continuity of evidence (i.e., Chain of Custody) and collection record forms must
accompany delivery of fish to the lab. A copy shall be directed to the Project Leader or as
appropriate, Wayne Richter. All necessary forms will be supplied by the Bureau of Ecosystem Health.
Because some samples may be used in legal cases, it is critical that each section is filled out
completely. Each Chain of Custody form has three main sections:

1. The top box is to be filled out_and signed by the person responsible for the fish collection (e.g.,
crew leader, field biologist, researcher). This person is responsible for delivery of the samples to
DEC facilities or personnel (e.g., regional office or biologist).

2. The second section is to be filled out and signed by the person responsible for the collections
while being stored at DEC, before delivery to the analytical lab. This may be the same person as
in (1), but it is still required that they complete the section. Also important is the range of
identification numbers (i.e., tag numbers) included in the sample batch.

3. Finally, the bottom box is to record any transfers between DEC personnel and facilities. Each
subsequent transfer should be identified, signed, and dated, until laboratory personnel take
possession of the fish.

B. The following data are required on each Fish Collection Record form:

1. Project and Site Name.

2. DEC Region.

3. All personnel (and affiliation) involved in the collection.

4. Method of collection (gill net, hook and line, etc.)

5. Preservation Method.

C. The following data are to be taken on each fish collected and recorded on the Fish Collection Record
form:

1. Tag number - Each specimen is to be individually jaw tagged at time of collection with a unique
number. Make sure the tag is turned out so that the number can be read without opening the bag.
Use tags in sequential order. For small fish or composite samples place the tag inside the bag with
the samples. The Bureau of Ecosystem Health can supply the tags.

2. Species identification (please be explicit enough to enable assigning genus and species). Group
fish by species when processing.

3. Date collected.
4. Sample location (waterway and nearest prominent identifiable landmark).

5. Total length (nearest mm or smallest sub-unit on measuring instrument) and weight (nearest g or



smallest sub-unit of weight on weighing instrument). Take all measures as soon as possible with
calibrated, protected instruments (e.g. from wind and upsets) and prior to freezing.

Sex - fish may be cut enough to allow sexing or other internal investigation, but do not eviscerate.
Make any incision on the right side of the belly flap or exactly down the midline so that a left-
side fillet can be removed.

D. General data collection recommendations:

1.

It is helpful to use an ID or tag number that will be unique. It is best to use metal striped bass or
other uniquely numbered metal tags. If uniquely numbered tags are unavailable, values based on
the region, water body and year are likely to be unique: for example, R7CAY11001 for Region 7,
Cayuga Lake, 2011, fish 1. If the fish are just numbered 1 through 20, we have to give them new
numbers for our database, making it more difficult to trace your fish to their analytical results and
creating an additional possibility for errors.

Process and record fish of the same species sequentially. Recording mistakes are less likely when
all fish from a species are processed together. Starting with the bigger fish species helps avoid
missing an individual.

If using Bureau of Ecosystem Health supplied tags or other numbered tags, use tags in sequence
so that fish are recorded with sequential Tag Numbers. This makes data entry and login at the lab
and use of the data in the future easier and reduces keypunch errors.

Record length and weight as soon as possible after collection and before freezing. Other data are
recorded in the field upon collection. An age determination of each fish is optional, but if done, it
is recorded in the appropriate “Age” column.

For composite samples of small fish, record the number of fish in the composite in the Remarks
column. Record the length and weight of each individual in a composite. All fish in a composite
sample should be of the same species and members of a composite should be visually matched for
size.

Please submit photocopies of topographic maps or good quality navigation charts indicating
sampling locations. GPS coordinates can be entered in the Location column of the collection
record form in addition to or instead for providing a map. These records are of immense help to
us (and hopefully you) in providing documented location records which are not dependent on
memory and/or the same collection crew. In addition, they may be helpful for contaminant
source trackdown and remediation/control efforts of the Department.

When recording data on fish measurements, it will help to ensure correct data recording for the
data recorder to call back the numbers to the person making the measurements.

E. Each fish is to be placed in its own individual plastic bag. For small fish to be analyzed as a
composite, put all of the fish for one composite in the same bag but use a separate bag for each
composite. It is important to individually bag the fish to avoid difficulties or cross contamination
when processing the fish for chemical analysis. Be sure to include the fish’s tag number inside the
bag, preferably attached to the fish with the tag number turned out so it can be read. Tie or
otherwise secure the bag closed. The Bureau of Ecosystem Health will supply the bags. If
necessary, food grade bags may be procured from a suitable vendor (e.g., grocery store). It is
preferable to redundantly label each bag with a manila tag tied between the knot and the body of
the bag. This tag should be labeled with the project name, collection location, tag number,
collection date, and fish species. If scales are collected, the scale envelope should be labeled with




the same information.

F. Groups of fish, by species, are to be placed in one large plastic bag per sampling location. The
Bureau of Ecosystem Health will supply the larger bags. Tie or otherwise secure the bag closed.
Label the site bag with a manila tag tied between the knot and the body of the bag. The tag should
contain: project, collection location, collection date, species and tag number ranges. Having this
information on the manila tag enables lab staff to know what is in the bag without opening it.

G. Do not eviscerate, fillet or otherwise dissect the fish unless specifically asked to. If evisceration or
dissection is specified, the fish must be cut along the exact midline or on the right side so that the
left side fillet can be removed intact at the laboratory. If filleting is specified, the procedure for
taking a standard fillet (SOP PREPLAB 4) must be followed, including removing scales.

H. Special procedures for PFAS: Unlike legacy contaminants such as PCBs, which are rarely found in
day to day life, PFAS are widely used and frequently encountered. Practices that avoid sample
contamination are therefore necessary. While no standard practices have been established for fish,
procedures for water quality sampling can provide guidance. The following practices should be
used for collections when fish are to be analyzed for PFAS:

No materials containing Teflon.

No Post-it notes.

No ice packs; only water ice or dry ice.

Any gloves worn must be powder free nitrile.

No Gore-Tex or similar materials (Gore-Tex is a PFC with PFOA used in its manufacture).

No stain repellent or waterproof treated clothing; these are likely to contain PFCs.

Avoid plastic materials, other than HDPE, including clipboards and waterproof notebooks.

Wash hands after handling any food containers or packages as these may contain PFCs.
Keep pre-wrapped food containers and wrappers isolated from fish handling.

Wear clothing washed at least six times since purchase.

Wear clothing washed without fabric softener.

Staff should avoid cosmetics, moisturizers, hand creams and similar products on the day of
sampling as many of these products contain PFCs (Fujii et al. 2013). Sunscreen or
insect repellent should not contain ingredients with “fluor” in their name. Apply
any sunscreen or insect repellent well downwind from all materials. Hands must be
washed after touching any of these products.

I.  All fish must be kept at a temperature <45° F (<8° C) immediately following data processing. As
soon as possible, freeze at -20° C + 5° C. Due to occasional freezer failures, daily freezer
temperature logs are required. The freezer should be locked or otherwise secured to maintain chain
of custody.

J. In most cases, samples should be delivered to the Analytical Services Unit at the Hale Creek field
station. Coordinate delivery with field station staff and send copies of the collection records,
continuity of evidence forms and freezer temperature logs to the field station. For samples to be
analyzed elsewhere, non-routine collections or other questions, contact Wayne Richter, Bureau of
Ecosystem Health, NYSDEC, 625 Broadway, Albany, New York 12233-4756, 518-402-8974, or the
project leader about sample transfer. Samples will then be directed to the analytical facility and
personnel noted on specific project descriptions.

K. A recommended equipment list is at the end of this document.

richter (revised): sop_fish_handling.docx (MS Word: H:\documents\procedures_and_policies); 1 April 2011, revised 10/5/11, 12/27/13, 10/05/16,
3/20/17, 3/23/17, 9/5/17, 3/22/18, 4/26/19



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

page of
DIVISION OF FISH AND WILDLIFE
FISH COLLECTION RECORD
Project and Site Name DEC Region
Collections made by (include all crew)
Sampling Method: [ Electrofishing [IGill netting [ITrap netting [Trawling [1Seining [1Angling [IOther
Preservation Method: [1Freezing [Other Notes (SWFDB survey number):
FORLABUSE | COLLECTION OR DATE SEX&OR | LENGTH | WEIGHT
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richter: revised 2011, 5/7/15, 10/4/16, 3/20/17; becker: 3/23/17, 4/26/19




NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
CHAIN OF CUSTODY

l, , of collected the
(Print Name) (Print Business Address)

following on , 20 from
(Date) (Water Body)

in the vicinity of

(Landmark, Village, Road, etc.)
Town of ,in County.

Item(s)

Said sample(s) were in my possession and handled according to standard procedures provided to me prior to
collection. The sample(s) were placed in the custody of a representative of the New York State Department of

Environmental Conservation on , 20

Signature Date

I, , received the above mentioned sample(s) on the date specified

and assigned identification number(s) to the sample(s). |

have recorded pertinent data for the sample(s) on the attached collection records. The sample(s) remained in

my custody until subsequently transferred, prepared or shipped at times and on dates as attested to below.

Signature Date
SECOND RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
THIRD RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
FOURTH RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
RECEIVED IN LABORATORY BY (Print Name) TIME & DATE REMARKS
SIGNATURE UNIT
LOGGED IN BY (Print Name) TIME & DATE ACCESSION NUMBERS
SIGNATURE UNIT

richter: revised 21 April 2014; becker: 23 March 2017, 26 April, 2019



NOTICE OF WARRANTY

By signature to the chain of custody (reverse), the signatory warrants that the information provided is truthful
and accurate to the best of his/her ability. The signatory affirms that he/she is willing to testify to those facts
provided and the circumstances surrounding the same. Nothing in this warranty or chain of custody negates

responsibility nor liability of the signatories for the truthfulness and accuracy of the statements provided.

HANDLING INSTRUCTIONS

On day of collection, collector(s) name(s), address(es), date, geographic location of capture
(attach a copy of topographic map or navigation chart), species, number kept of each species, and
description of capture vicinity (proper noun, if possible) along with name of Town and County must be
indicated on reverse.

Retain organisms in manila tagged plastic bags to avoid mixing capture locations. Note
appropriate information on each bag tag.

Keep samples as cool as possible. Put on ice if fish cannot be frozen within 12 hours. If fish are
held more than 24 hours without freezing, they will not be retained or analyzed.

Initial recipient (either DEC or designated agent) of samples from collector(s) is responsible for
obtaining and recording information on the collection record forms which will accompany the chain of
custody. This person will seal the container using packing tape and writing his signature, the time and the
date across the tape onto the container with indelible marker. Any time a seal is broken, for whatever
purpose, the incident must be recorded on the Chain of Custody (reason, time, and date) in the purpose of
transfer block. Container then is resealed using new tape and rewriting signature, with time and date.




EQUIPMENT LIST

Scale or balance of appropriate capacity for the fish to be collected.

Fish measuring board.

Plastic bags of an appropriate size for the fish to be collected and for site bags.
Individually numbered metal tags for fish.

Manila tags to label bags.

Small envelops, approximately 2” x 3.5”, if fish scales are to be collected.
Knife for removing scales.

Chain of custody and fish collection forms.

Clipboard.

Pens or markers.

Paper towels.

Dish soap and brush.

Bucket.

Cooler.

Ice.

Duct tape.
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Appendix G - PFAS Analyte List
Group Chemical Name Abbreviation CAS Number

Perfluorobutanesulfonic acid PFBS 375-73-5
Perfluorohexanesulfonic acid PFHxS 355-46-4
Pzg#gg@zyl Perfluoroheptanesulfonic acid PFHpS 375-92-8
Perfluorooctanesulfonic acid PFOS 1763-23-1
Perfluorodecanesulfonic acid PFDS 335-77-3
Perfluorobutanoic acid PFBA 375-22-4

Perfluoropentanoic acid PFPeA 2706-90-3
Perfluorohexanoic acid PFHxA 307-24-4
Perfluoroheptanoic acid PFHpA 375-85-9
Perfluorooctanoic acid PFOA 335-67-1
errglé?(;?:tlgl Perfluorononanoic acid PENA 375-95-1
Perfluorodecanoic acid PFDA 335-76-2

Perfluoroundecanoic acid PFUA/PFUdA 2058-94-8
Perfluorododecanoic acid PFDoA 307-55-1

Perfluorotridecanoic acid PFTrA/PFTrDA 72629-94-8
Perfluorotetradecanoic acid PFTA/PFTeDA 376-06-7

Fluorinated Telomer | 6:2 Fluorotelomer sulfonate 6:2 FTS 27619-97-2

Sulfonates 8:2 Fluorotelomer sulfonate 8:2 FTS 39108-34-4

Perfluorooctane-
sulfonamides Perfluroroctanesulfonamide FOSA 754-91-6
Perfluorooctane- N-methyl perfluorooctanesulfonamidoacetic acid N-MeFOSAA 2355-31-9
sulfonamidoacetic

acids N-ethyl perfluorooctanesulfonamidoacetic acid N-EtFOSAA 2991-50-6
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Appendix H - Laboratory Guidelines for Analysis of PFAS in
Non-Potable Water and Solids

General

New York State Department of Environmental Conservation’s Division of Environmental Remediation (DER)
developed the following guidelines for laboratories analyzing environmental samples for PFAS under DER
programs. If laboratories cannot adhere to the following guidelines, they should contact DER’s Quality Assurance
Officer, Dana Barbarossa, at dana.barbarossa@dec.ny.gov prior to analysis of samples.

Isotope Dilution

Isotope dilution techniques should be utilized for the analysis of PFAS in all media.

Extraction

For water samples, the entire sample bottle should be extracted, and the sample bottle rinsed with appropriate
solvent to remove any residual PFAS.

For samples with high particulates, the samples should be handled in one of the following ways:

1. Spike the entire sample bottle with isotope dilution analytes (IDAS) prior to any sample manipulation. The
sample can be passed through the SPE and if it clogs, record the volume that passed through.

2. If the sample contains too much sediment to attempt passing it through the SPE cartridge, the sample
should be spiked with isotope dilution analytes, centrifuged and decanted.

3. If higher reporting limits are acceptable for the project, the sample can be diluted by taking a representative
aliquot of the sample. If isotope dilution analytes will be diluted out of the sample, they can be added after
the dilution. The sample should be homogenized prior to taking an aliquot.

If alternate sample extraction procedures are used, please contact the DER remedial program chemist prior to
employing. Any deviations in sample preparation procedures should be clearly noted in the case narrative.

Signal to Noise Ratio

For all target analyte ions used for quantification, signal to noise ratio should be 3:1 or greater.

Blanks

There should be no detections in the method blanks above the reporting limits.

Ion Transitions

The ion transitions listed below should be used for the following PFAS:

PFOA 413 > 369
PFOS 499 > 80
PFHXS 399 > 80
PFBS 299 > 80

6:2 FTS 427 > 407
8:2FTS 527 > 507
N-EtFOSAA 584 > 419
N-MeFOSAA 570> 419
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Branched and Linear Isomers

Standards containing both branched and linear isomers should be used when standards are commercially available.
Currently, quantitative standards are available for PFHxS, PFOS, NMeFOSAA, and NEtFOSAA. As more
standards become available, they should be incorporated in to the method. All isomer peaks present in the standard
should be integrated and the areas summed. Samples should be integrated in the same manner as the standards.

Since a quantitative standard does not exist for branched isomers of PFOA, the instrument should be calibrated
using just the linear isomer and a technical (qualitative) PFOA standard should be used to identify the retention
time of the branched PFOA isomers in the sample. The total response of PFOA branched and linear isomers should
be integrated in the samples and quantitated using the calibration curve of the linear standard.

Secondary lon Transition Monitoring

Quantifier and qualifier ions should be monitored for all target analytes (PFBA and PFPeA are exceptions). The
ratio of quantifier ion response to qualifier ion response should be calculated for each target analyte and the ratio
compared to standards. Lab derived criteria should be used to determine if the ratios are acceptable.

Reporting
Detections below the reporting limit should be reported and qualified with a J qualifier.

The acid form of PFAS analytes should be reported. If the salt form of the PFAS was used as a stock standard, the
measured mass should be corrected to report the acid form of the analyte.
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Appendix I - Data Review Guidelines for Analysis of PFAS in
Non-Potable Water and Solids

General

These guidelines are intended to be used for the validation of PFAS analytical results for projects within the
Division of Environmental Remediation (DER) as well as aid in the preparation of a data usability summary report.
Data reviewers should understand the methodology and techniques utilized in the analysis. Consultation with the
end user of the data may be necessary to assist in determining data usability based on the data quality objectives in
the Quality Assurance Project Plan. A familiarity with the laboratory’s Standard Operating Procedure may also be
needed to fully evaluate the data. If you have any questions, please contact DER’s Quality Assurance Officer, Dana
Barbarossa, at dana.barbarossa@dec.ny.gov.

Preservation and Holding Time

Samples should be preserved with ice to a temperature of less than 6°C upon arrival at the lab. The holding time is
14 days to extraction for aqueous and solid samples. The time from extraction to analysis for aqueous samples is 28
days and 40 days for solids.

Temperature greatly exceeds 6°C upon Use professional judgement to qualify detects
arrival at the lab* and non-detects as estimated or rejected

Use professional judgement to qualify detects
Holding time exceeding 28 days to extraction and non-detects as estimated or rejected if
holding time is grossly exceeded

*Samples that are delivered to the lab immediately after sampling may not meet the thermal preservation
guidelines. Samples are considered acceptable if they arrive on ice or an attempt to chill the samples is
observed.

Initial Calibration

The initial calibration should contain a minimum of five standards for linear fit and six standards for a quadratic fit.
The relative standard deviation (RSD) for a quadratic fit calibration should be less than 20%. Linear fit calibration
curves should have an R?value greater than 0.990.

The low-level calibration standard should be within 50% - 150% of the true value, and the mid-level calibration
standard within 70% - 130% of the true value.

%RSD >20% J flag detects and UJ non detects

R2>0.990 J flag detects and UJ non detects

Low-level calibration check <50% or >150% J flag detects and UJ non detects
Mid-level calibration check <70% or >130% J flag detects and UJ non detects

Initial Calibration Verification

An initial calibration verification (ICV) standard should be from a second source (if available). The ICV should be
at the same concentration as the mid-level standard of the calibration curve.

ICV recovery <70% or >130% J flag detects and non-detects
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Continuing Calibration Verification

Continuing calibration verification (CCV) checks should be analyzed at a frequency of one per ten field samples.
If CCV recovery is very low, where detection of the analyte could be in question, ensure a low level CCV was
analyzed and use to determine data quality.

CCV recovery <70 or >130% J flag results

Blanks

There should be no detections in the method blanks above the reporting limits. Equipment blanks, field blanks,
rinse blanks etc. should be evaluated in the same manner as method blanks. Use the most contaminated blank to
evaluate the sample results.

Blank Result Sample Result Qualification

Any detection <Reporting limit Qualify as ND at reporting limit

>Reporting Limit and
>10x the blank result

>Reporting limit and <10x
blank result

Any detection No qualification

>Reporting limit J+ biased high

Field Duplicates

A blind field duplicate should be collected at rate of one per twenty samples. The relative percent difference (RPD)
should be less than 30% for analyte concentrations greater than two times the reporting limit. Use the higher result
for final reporting.

RPD >30% Apply J qualifier to parent sample

Lab Control Spike

Lab control spikes should be analyzed with each extraction batch or one for every twenty samples. In the absence
of lab derived criteria, use 70% - 130% recovery criteria to evaluate the data.

Recovery <70% or >130% (lab derived Apply J qualifier to detects and UJ qualifier to
criteria can also be used) non detects

Matrix Spike/Matrix Spike Duplicate

One matrix spike and matrix spike duplicate should be collected at a rate of one per twenty samples. Use
professional judgement to reject results based on out of control MS/MSD recoveries.

Recovery <70% or >130% (lab derived criteria | Apply J qualifier to detects and UJ qualifier to
can also be used) non detects of parent sample only

Apply J qualifier to detects and UJ qualifier to

0,
RPD >30% non detects of parent sample only
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Extracted Internal Standards (Isotope Dilution Analytes)

Problematic analytes (e.g. PFBA, PFPeA, fluorotelomer sulfonates) can have wider recoveries without
qualification. Qualify corresponding native compounds with a J flag if outside of the range.

Recovery <50% or >150% Apply J qualifier

Recovery <25% or >150% for poor responding

analytes Apply J qualifier

Isotope Dilution Analyte (IDA) Recovery

<10% Reject results

Secondary lon Transition Monitoring

Quantifier and qualifier ions should be monitored for all target analytes (PFBA and PFPeA are exceptions). The
ratio of quantifier ion response to qualifier ion response should be calculated from the standards for each target
analyte. Lab derived criteria should be used to determine if the ratios are acceptable. If the ratios fall outside of the
laboratory criteria, qualify results as an estimated maximum concentration.

Signal to Noise Ratio

The signal to noise ratio for the quantifier ion should be at least 3:1. If the ratio is less than 3:1, the peak is
discernable from the baseline noise and symmetrical, the result can be reported. If the peak appears to be baseline
noise and/or the shape is irregular, qualify the result as tentatively identified.

Branched and Linear [somers

Observed branched isomers in the sample that do not have a qualitative or quantitative standard should be noted
and the analyte should be qualified as biased low in the final data review summary report. Note: The branched
isomer peak should also be present in the secondary ion transition.

Reporting Limits

If project-specific reporting limits were not met, please indicate that in the report along with the reason (e.g. over
dilution, dilution for non-target analytes, high sediment in aqueous samples).

Peak Integrations

Target analyte peaks should be integrated properly and consistently when compared to standards. Ensure branched
isomer peaks are included for PFAS where standards are available. Inconsistencies should be brought to the
attention of the laboratory or identified in the data review summary report.
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Site Name:
Weather (temp/precip):

Field Clothing and PPE:

O Ansell TNT® Powder-Free Nitrile Gloves ONLY

[J No clothing or boots containing Gore-Tex™

[ No clothing or boots treated with water-resistant
spray

[ Safety boots made from polyurethane and PVC
or leather boots covered with overboots

[0 No materials containing Tyvek®

[ Field crew has not used fabric softener on
clothing

[ Field crew has not used cosmetics, moisturizers,
hand cream, or other related products this morning
[ Field crew has not applied unauthorized
sunscreen or insect repellant

O Samplers don fresh nitrile gloves for each
sample collected

Field Equipment:

O No Teflon® or LDPE containing materials other
than QED brand LDPE

[ All sample materials made from stainless steel,
HDPE, acetate, silicon, or polypropylene or QED
brand LDPE

[ No waterproof field books, waterproof paper or
waterproof bottle labels, waterproof
markers/Sharpies®

[ No plastic clipboards, binders, or spiral hard
cover notebooks

[ No Post-It Notes®

O Coolers filled with regular ice only; no chemical
(blue) ice packs in possession

Task:
Date:

Sample Containers:

[ Containers for PFAS shipped in separate cooler
[J Sample containers made of HDPE or
polypropylene

[0 Caps are unlined and made of HDPE or
polypropylene

Wet Weather (as applicable):
[0 Wet weather gear made of polyurethane and
PVC only

Equipment Decontamination:

O PFAS-free water on-site for decontamination of
sample equipment; no other water sources to be
used

[ Alconox® or 7th Generation Free & Clear Dish
Soap to be used as decontamination cleaning
agents

Food Considerations:

O No food or drink on-site with exception of bottled
water and/or hydration drinks (i.e., Gatorade® and
Powerade®) that is available for consumption only
in the staging area

Vehicle Considerations:
[ Avoid utilizing areas inside vehicle as sample
staging areas

Sampling Equipment and Supply Summary (include brand names and serial numbers where available):

Decontamination fluid source(s):

Soap and other fluids used:

Gloves:

Rope:

Sampling Equipment:

Deviation Summary:

If possible, materials identified as potentially containing PFAS should be relocation to a separate area of the
site as far away as possible from the sampling location(s) and containerized if practicable. Notes should
include method of response including type of materials on site and how they were moved and containerized.

Deviations include:

Page 1 of 2
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Field Team Leader Name:

Field Team Leader Signature:

Field Team Member Name Field Team Member Signature
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TEST BORING LOG

REPORT OF BORING

Client: Sampler: 2" split Spoon Page 1 of
Location:
Proj. Loc: Hammer: 140-lb
Start Date:
File No.: Fall: 30" End Date:
Boring Company: Screen |= \ |Grout
Foreman: Riser Sand Pack
OBG Geologist: Bentonite
Stratum Field
Depth Change Testing
Below Depth(Blows| Penetr/ | "N" Sample Description General Equip. |PID
Grade | No. | (feet)| /6" [Recovery| Value Descript [Installed [(ppm) [Time
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APPENDIX E WELL COMPLETION LOG

Field Sampling Plan - Honeywell October 2020
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\INYSYRO4FS01\Projects\NYSDEC Program\450619 - WA #33 - Inactive Landfill Initiative\9.0

9/1/2017

Well Construction Log
WELL NO.: CLIENT:
PROJ. NO.: DRILLING CONTRACTOR:
INSPECTOR: DATE END:
DATE START: DRILLING METHOD:
LOCATION: DRILLER:
SITE NAME: RIG TYPE:
SHALLOW CASING
Top of Riser Elevation - Material:
Diameter:
[«— Protective Casing Depth BGS:
Water Tight Seal: ~ Yes, Grout
RISER PIPE
Ground Surface Material: PVC
Type: Sch
Joint Type: FLUSH THREADED
Interval:
Diameter: 2.0 INCHES
< PVC Riser CHOKE SAND
Material:
Brand Name: U.S. Silica
Amount Used:
Choke Sand Grain Size Dist.:
Interval:
Tremied:
SEAL
Material: Bentonite
Bentonite (Minimum 3") Tvpe:
Amount Used:
Interval:
CHOKE SAND
Material:
<4— Choke Sand Brand Name: U.S. Silica
Amount Used:
Grain Size Dist.:
Interval:
Tremied:
EILTER PACK
Material:
Brand Name: U.S. Silica
Amount Used:
Grain Size Dist.:
Interval:
Tremied:
SCREEN
Material: PVC
Diameter: 2.0 INCHES
Slot Size & Type: ~ Wire Wrap
Interval BGS:
SUMP
Interval BGS:
Bottom Cap: PVC

Wire Wrap Screen

Bottom of Boring

P

PP

C - Well C

Log.xs

— Sand Pack (6" below the screen and 2' or 20% whichever is greater above the top of the screen)

PARSONS
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APPENDIX F WELL DEVELOPMENT LOG

Field Sampling Plan - Honeywell October 2020
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WELL DEVELOPMENT LOG

Well ID:

Date

Site Name

Site Location

Field Personnel

Contractor

Evacuation Method

Weather

Project No.

Well information:
Depth to Bottom (Initial) *

ft.

Date(s) Installed

Date(s) Developed

Depth to Bottom (Final)* ft. Driller Development Time Start:
Depth to Water (Initial)* ft. Well Diameter in. Stop:
Depth to Water (Final)* ft. Casing Volume gal. Total:
* Measuring point Pump setting”
(intake)
Volume of Approximate Depth to Appearance
Well Water Removed Temperature pH Conductivity Turbidity Flow Rate Water of
Volumes (Gallons) °c s.u mS/cm (NTU) (gal/min) (ft.) Water
Start
1
2
3
4
5
6
7
8
9
10

Development Water Characteristics:

Total volume of Development water removed:

Physical appearance at start
Color

Odor

Sheen/Free Product

Physical appearance at end

Color
Odor

Sheen/Free Product

NOTES:

Geologist Signature:

Monitoring Well Development Form
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APPENDIX G WELL DECOMMISSIONING RECORD

Field Sampling Plan - Honeywell October 2020
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WELL DECOMMISSIONING RECORD

Site Name: Well 1.D.:
Site Location: Driller:
Drilling Co.: Inspector:
Date:
DECOMMISSIONING DATA WELL SCHEMATIC*
(Fill in all that apply) Depth
(feet)

OVERDRILLING
Interval Drilled ]
Drilling Method(s)

Borehole Dia. (in.)

Temporary Casing Installed? (y/n)

Depth temporary casing installed

Casing type/dia. (in.)

Method of installing

CASING PULLING

Method employed

Casing retrieved (feet)

Casing type/dia. (in)

CASING PERFORATING

Equipment used

Number of perforations/foot

Size of perforations

Interval perforated

GROUTING

Interval grouted (FBLS)

# of batches prepared

For each batch record:

Quantity of water used (gal.)

Quantity of cement used (Ibs.)

Cement type

Quantity of bentonite used (Ibs.)

Quantity of calcium chloride used (1bs.)

Volume of grout prepared (gal.)

Volume of grout used (gal.)

COMMENTS:

* Sketch in all relevant decommissioning data, including:
interval overdrilled, interval grouted, casing left in hole,

well stickup, etc.

Drilling Contractor

Department Representative
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LOG
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Standard Ground Water Sampling Log

Date

Site Name

Location

Project No.

Personnel

Weather

Well #

Evacuation Method

Sampling Method

Well Information:

Depth of Well *

Depth to Water *

Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

* Measurements taken from

Water Volume /ft. for:
2" Diameter Well =0.163 X LWC
4" Diameter Well = 0.653 X LWC
6" Diameter Well = 1.469 X LWC

Volume removed before sampling
Did well go dry?

|:|Well Casing |:|Protective Casing

gal.(s)

(Other, Specify)

linstrument Calibration:

[oH Buffer Readings |

4.0 Standard
7.0 Standard
10.0 Standard

[Conductivity Standard Readings

84 S Standard
1413 S Standard

Water parameters:

Gallons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/cm Readings Ntu

initial initial initial initial initial

Water Sample:

Time Collected

Physical Appearance at Start | [Physical Appearance at Sampling

Color Color

Odor Odor

Turbidity (> 100 NTU) Turbidity (> 100 NTU)

Sheen/Free Product Sheen/Free Product

Samples collected:

Container Size Container Type # Collected Field Filtered Preservative Container pH

Notes:

i\71\projects\forms\gwslog.xls

April 25, 1997
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LOG
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Low Flow Ground Water Sampling Log

Date

Site Name

Site Location

Personnel
Evacuation Method

Sampling Method

Weather

Well #

Project #

Well information:
Depth of Well *

Depth to Water *

Length of Water Column

Depth to Intake *

ft.
ft.
ft.
ft.

* Measurements taken from

Top of Well Casing
Top of Protective Casing
(Other, Specify)

Start Purge Time:

10.0% 0.1 3% 10 mV 10% 10% 100-500 ml/min
Elapsed Depth Oxidation Dissolved
Time To Water Temperature Conductivity |Reduction Oxygen Turbidity Flow
(min) (ft) (celsius) pH (ms/cm) |Potential (mg/l) (NTU) Rate (ml/min).

End Purge Time:

Water sample:
Time collected:

Physical appearance at start
Color

Odor

Sheen/Free Product

Field Test Results:

Total volume of purged water removed:

Dissolved ferrous iron:
Dissolved total iron:

Dissolved total manganese:

Physical appearance at sampling
Color
Odor
Sheen/Free Product

Analytical Parameters:

Sample

Container Type

# Collected

Field Filtered Preservative

Container pH

i2\71\Division\admin\forms\lowflowlog

5/16/2011
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APPENDIX J SURFACE SOIL SAMPLING RECORD

Field Sampling Plan - Honeywell October 2020
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SURFACE SOIL SAMPLING RECORD

SITE NAME:

PROJECT NUMBER:

SAMPLING DATE / TIME:

WEATHER:

SAMPLERS:

SAMPLE ID:

of

of

SAMPLING METHOD:

DEPTH OF SAMPLE:

DESCRIPTION OF SAMPLING POINT
LOCATION:

PHYSICAL APPEARANCE:

VEGETATION:

DRAINAGE DIRECTION:

SAMPLE DESCRIPTION
TEXTURE:

COLOR:

ODOR:

OTHER:

FIELD TESTS
TEMPERATURE:
pH:
CONDUCTIVITY:

SAMPLE ANALYSIS / QA/QC / CHAIN OF CUSTODY
ANALYZE FOR:

REDOX:
DISSOLVED 02:
OTHER:

QA/QC SAMPLE ID:

ANALYZE QA/QC SAMPLES FOR:

DATE/TIME REFRIGERATED:

CHAIN OF CUSTODY NUMBER:

SHIPPED VIA:

LABORATORY:

COMMENTS / MISCELLANEOUS
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APPENDIX C - QUALITY ASSURANCE PROJECT PLAN

Final Work Plan Remedial Investigation & Feasibility Study - Honeywell October 2020
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1.0 PROJECT DESCRIPTION

1.1 Introduction

This Quality Assurance Project Plan (QAPP) has been prepared to support remedial investigation (RI) activities
and specifies the quality assurance/quality control (QA/QC) procedures for field and laboratory sampling and
measurements for Site 108 at the Tonawanda Coke Site (Site). This Rl is being completed by Parsons for
Honeywell International, Inc. (Honeywell). The specific objectives of the QAPP are:

= Foster data quality that is sufficient to meet the investigation objectives and to support the decision-making
process; and

= Provide a standard for control and review of measurement data to confirm that the data are scientifically
sound, representative, comparable, defensible, and of known quality.

This QAPP has been prepared in accordance with United States Environmental Protection Agency (USEPA)
guidance (USEPA 2001a, 2002b). Standard field operating procedures including groundwater sampling, surface
soil sampling, subsurface soil samples, decontamination activities, monitoring well development, etc., are
included in the Generic Field Sampling Plan (FSP) prepared for the Site.

1.2 Remedial Investigation Overview

A metallurgical coke manufacturing and by products plant was operated at the former Tonawanda Coke Facility
from 1917 through late 2018. During industrial operations, a refuse disposal area was established at Site 108.
The area was subsequently filled with refuse, wood, scrap polyethylene, and ceramic saddle packing from
refining equipment. The disposal of coke/coal, fly-ash cinders, and coal tar sludge has also been documented.
Additionally, Site 108 formerly included a tank farm consisting of three large above ground storage tanks
containing waste coal tar and standing water. Site 108 was also used for transferring coal and other materials
between the Niagara River, where materials were delivered by boat, and the main plant facility via conveyor belts
and pipes. Several previous investigations have been undertaken at the site and multiple Interim Remedial
Measures (IRMs) have been completed, including the removal of above ground storage tanks and coal tar from
the subsurface. The intent of the RI activities is to determine the nature and extent of the remaining
contamination associated with Site 108 following previous IRM activities, including tank removal.

Volatile Organic Compounds (VOCs), Semi-volatile organic compounds (SVOCs), metals, and cyanide have
previously been detected in samples from the Site during historic investigations in exceedance of standards and
guidance values. To characterize current site conditions, additional samples will be collected and analyzed.
Below is a brief summary of work that will be performed and types of samples that will be collected as part of
the RI. All samples will be submitted on a standard turn-around-time and data (excluding waste characterization)
will be validated. A summary of what is to be included in the analytical data package is included in Attachment 1.

Monitoring Well Installation: Up to nine groundwater monitoring wells will be installed at Site 108. Three wells
will have screens located within the fill layer. The other wells will be installed in pairs at three locations along the
Niagara River where alluvial sand underlies the fill layer, with one well from each pair screened in fill and the
other screened at the bottom of alluvium. During drilling for well installation, soil samples (0 to 2 and 2 to
12 inches below grade; the 1-foot interval directly beneath visible coal tar (if present) or the interval displaying
signs of contamination) will be collected from each boring. Soil samples will be analyzed for SVOCs (EPA Method
SW8270D) and Total Organic Carbon (TOC) (EPA Lloyd Kahn Method). A subset of locations (MW-10-2020 and
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MW-11S-2020) will also be analyzed for the full suite of analyses including Target Compound List (TCL) VOCs
(EPA Method SW8260C), pesticides/PCBs (EPA Method SW8081B/SW8082A) Target Analyte List (TAL) metals
(EPA Method SW6010C/SW7471B), cyanide (EPA Method SW9012)and per- and polyfluoroalkyl substances
(PFAS) (Modified EPA Method 537.1). PFAS sampling and analysis will follow guidance provided in NYSDEC’s
“Guidelines for Sampling and Analysis of PFAS.”

Groundwater Sampling: Groundwater samples will be collected from multiple newly installed monitoring wells
and potentially one existing well using low-flow methods. Groundwater samples will be analyzed for TCL VOCs
(EPA Method SW8260C), TCL SVOCs (EPA Method SW8270D), pesticides/PCBs (EPA Method SW8081B/
SW8082A) TAL metals (EPA Method SW6010C/SW7470A), cyanide (EPA Method SW9012). Shallow wells will
also be analyzed for PFAS (Modified EPA Method 537.1), and 1,4-dioxane (EPA Method SW8270D SIM).

Test Pits: A series of test pits will be excavated throughout Site 108. Test pits will be excavated to the top of
native soil (4 to 10 feet below ground surface [ft bgs]) and soil and fill materials will be visually assessed. If
native soil shows signs of contamination such as staining, odor, or elevated PID readings, excavation will
continue until soil appears free of signs of contamination for at least 2 feet. Soil/fill samples will be collected
for chemical analysis from the following intervals at each test pit: O to 2 inches bgs, 2 to 12 inches bgs, and the
1-foot interval directly beneath visible coal tar (if present) or the interval displaying signs of contamination. If
signs of contamination are present in native soil, a sample will be collected from each depth exhibiting staining,
odor, or elevated PID readings. Samples of native soil exhibiting signs of contamination will be collected in
intervals based on the thickness of apparent contamination, with a maximum sampling interval of 1-ft. A sample
will also be collected in the 1-ft interval below the deepest identified sign of contamination. Samples from all
locations will be analyzed for SVOCs (EPA Method SW8270D) and TOC (EPA Lloyd Kahn Method). Samples from
TP-16-2020, TP-17-2020, TP-18-2020, and TP-26-2020 will also be analyzed for the full suite of analyses
including TCL VOCs (EPA Method SW8260C), pesticides/PCBs (EPA Method SW8081B/SW8082A), TAL metals
(EPA Method SW6010C/SW7471B), cyanide (EPA Method SW9012) and PFAS (Modified EPA Method 537.1).

Soil Borings: In an area of the site adjacent to the relocated drainage ditch, the shallow water table prohibits
excavation and sampling of test pits. Therefore, three soil borings will be installed approximately 20 ft apart in
order to assess subsurface conditions in this area. Soil borings will be installed to the top of native soil. All three
soil borings will be visually assessed and one will be sampled for chemical analysis from the following intervals:
0 to 2 inches bgs, 2 to 12 inches bgs, and the 1-foot interval directly beneath visible coal tar (if present) or the
interval displaying signs of contamination. Samples will be analyzed for SVOCs (EPA Method SW8270D) and TOC
(EPA Lloyd Kahn Method).

Surface Water Sampling: Five surface water samples will be collected from the drainage ditch that runs through
the site and from ponded areas adjacent to the ditch. Surface water samples will be analyzed for TCL VOCs (EPA
Method SW8260C), TCL SVOCs (EPA Method SW8270D), pesticides/PCBs (EPA Method SW8081B/SW8082A)
TAL metals (EPA Method SW6010C/SW7470A), and cyanide (EPA Method SW9012). Samples from SW-1-2020
and SW-5-2020 will also be analyzed for PFAS (Modified EPA Method 537.1) and 1,4-dioxane (EPA Method
SW8270D SIM).

Drainage Ditch Deep Soil Sampling: Soil samples will be collected from nine locations within the on-site drainage
ditch and within ponded areas. Analytical samples will be collected in 6-inch intervals to 1 ft bgs and 12-inch
intervals to 5 ft bgs or native material, whichever is encountered first. If native material is encountered, a sample
will be collected from the top 1 ft of native material. Samples will be analyzed for SVOCs (EPA Method SW8270D)
(including the 34 PAHSs specified for Sediment Guidance Values (SGV) comparison in NYSDEC’s Screening and
Assessment of Contaminated Sediment (NYSDEC 2014) via a modified EPA Method SW8270), TAL metals (EPA
Method SW6010C/SW7471B), and TOC (EPA Lloyd Kahn Method).
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Niagara River Embayment Sediment Sampling: Sediment samples will be collected from six locations within the
embayment. Analytical samples will be collected in 6-inch intervals from O to 1 ft below mudline (bml), and in
12-inch intervals from 1 to 5 ft bml, or until native material is encountered, whichever comes first. If native
material is encountered, a sample will be collected form the top 1 ft of native material. Samples will be analyzed
for SVOCs (EPA Method SW8270D) (including the 34 PAHs used for SGV comparison via a modified EPA Method
SW8270), TAL metals (EPA Method SW6010C/SW7471B), and TOC (EPA Lloyd Kahn Method).

Niagara River Shoreline Sediment Sampling: Sediment samples will be collected from approximately 20
nearshore and offshore locations along the Site 108 shoreline. Analytical samples will be collected in 6-inch
intervals from O to 1 ft below mudline (bml), and in 12-inch intervals from 1 to 5 ft bml, or until native material
is encountered, whichever comes first. If native material is encountered, a sample will be collected form the top
1 ft of native material. Samples will be analyzed for SVOCs (EPA Method SW8270D) (including the 34 PAHs used
for SGV comparison via a modified EPA Method SW8270), TAL metals (EPA Method SW6010C/SW7471B), and
TOC (EPA Lloyd Kahn Method).

Shoreline Surface Soil Sampling: Surface soil samples will be collected form approximately eight locations along
the Niagara River shoreline (above water). Samples will be collected from O to 6 inches bgs, will be visually
assessed, and analyzed for SVOCs (EPA Method SW8270D), TAL metals (EPA Method SW6010C/SW7471B),
and TOC (EPA Lloyd Kahn Method).

Wetland Sediment Sampling: Three sediment samples will be collected from the Freshwater Emergent Wetland
on the east side of the Site. Samples will be collected in 6-inch intervals up to 1 ft bgs, and in 1-ft intervals up to
5 ft bgs or until native material is encountered, whichever comes first. If native material is encountered, a sample
will be collected from the top 1 ft. Samples will be analyzed for TCL VOCs (EPA Method SW8260C), SVOCs (EPA
Method SW8270D) (including the 34 PAHs used for SGV comparison via a modified EPA Method SW8270),
pesticides/PCBs (EPA Method SW8081B/SW8082A), TAL metals (EPA Method SW6010C/SW7471B), cyanide
(EPA Method SW9012), and TOC (EPA Lloyd Kahn Method).

Breeze Pile Sampling: Four test pits will be excavated from within the breeze stockpile, one on each side of the
pile. Each test pit will be excavated to approximately 5 ft below the surface of the pile. One composite sample
will be collected from each test pit. Material will be collected from 3-5 discrete locations in each test pit,
homogenized, and composited for analysis of TCL VOCs (EPA Method SW8260C), SVOCs (EPA Method
SW8270D), pesticides/PCBs (EPA Method SW8081B/SW8082A) TAL metals (EPA Method SW6010C/
SW7471B), and cyanide (EPA Method SW9012). Each sample will also be analyzed for hazardous waste
characterization as presented on Table 3.2C. Samples will also be analyzed for synthetic precipitation leaching
procedure PFAS (Modified EPA Method 537.1).

Waste Characterization Sampling: Waste streams expected to be generated as part of this Rl include drilling
cuttings, well development water, decon water, purge water from groundwater sampling, personal protective
equipment (PPE), and disposable sampling materials/supplies. Upon completion of waste generation,
representative samples will be obtained for each waste type (e.g., solids and liquids) and analyzed for the
standard suite of characterization parameters as listed in Table 3.2C. Samples will be submitted on a standard
turn-around-time and data will be not be validated.

1.3 Analytical Restrictions

Polyfluoroalkyl substances (PFAS), can be found in many standard environmental sampling materials, including:
Fluoropolymer bailer/tubing, some decontamination solutions, and pump bladders/valves. One specific PFAS
compound, perflourooctanoic acid (PFOA), has been broadly utilized in the production of various everyday items
such as: waterproof/stain-resistant clothing, non-stick cookware, and many commonly used plastics. The field
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activities and methods herein have been appropriately modified to prevent cross-contamination during sampling
for PFAS and 1,4-dioxane (groundwater sampling only - after monitoring wells are installed).

The sampling team will review the summary of prohibited and acceptable items prior to mobilization to prevent
cross contamination and to avoid the introduction of external contaminant sources. Table 1.1 includes a
summary of prohibited and acceptable PFAS items and 1,4-dioxane items. A PFAS and 1,4-dioxane sampling
checklist is included as Attachment 2 and should be filled out daily by field personnel. Additionally, field sampling
efforts will comply with the NYSDEC Guidelines for Sampling and Analysis of PFAS under NYSDEC’s Part 375
Remedial Programs (January 2020). A copy of this plan is included in Attachment 3.

SPECIAL PRECAUTIONS FOR PFAS SAMPLING

Refer to Table 1.1 for special clothing, PPE, supply and equipment requirements for PFAS and 1,4-dioxane
sampling.

Bottles for PFAS samples should be stored and shipped to and from laboratory in separate coolers from
other bottleware/samples.

DO NOT mix bottleware for PFAS samples with other bottleware to make bottle sets for sample locations.
Change nitrile gloves prior to handling bottles for PFAS analysis and collection of samples for PFAS analysis.

A PFAS and 1,4-dioxane sampling checklist is included as Attachment 2 and should be filled out daily by
field personnel.

TABLE 1.1 PROHIBITED AND ACCEPTABLE ITEMS FOR PFAS AND 1,4-
DIOXANE SAMPLING

PROHIBITED ACCEPTABLE

Field EQquipment

High Density High density polyethylene (HDPE),

Teflon® containing materials . .
stainless steel or polypropylene materials

Low density polyethylene (LDPE) materials Acetate liners
Silicone Tubing
Waterproof field books, waterproof paperand Loose non-waterproof paper and non-waterproof
waterproof sample labels
sample bottle labels
Waterproof markers / Sharpies® Pens
Post-It Notes® Tape; loose leaf paper
Chemical (blue) ice packs Wet Ice

Field Clothing and PPE

New cotton clothing or synthetic water resistant, Well-laundered clothing made of natural fibers

waterproof, or stain-treated clothing, clothing (preferable cotton)

containing Gore-Tex™

Clothing laundered using fabric softener No fabric softener

Boots containing Gore-Tex™ or treated with Boots made with polyurethane and PVC

water- resistant sprays

Coated Tyvek® Laundered cotton clothing
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PROHIBITED

ACCEPTABLE

No cosmetics, moisturizers, hand cream, or other
related products as part of personal
leaning/showering routine on the morning of
sampling

Sunscreens - Alba Organics Natural Sunscreen, Yes To
Cucumbers, Aubrey Organics, Jason Natural Sun Block,
Kiss My Face, and baby sunscreens that are "chemical
free", "toxin free", or "natural"

Sunscreens or insecticides except as noted on
right

Insect Repellents - Jason Natural Quit Bugging Me,
Repel Lemon Eucalyptus Insect repellant, Herbal Armor,
California Baby Natural Bug Spray, Baby Ganics
Sunscreen and insect repellant - Avon Skin So Soft Bug
Guard Plus - SPF 30 Lotion

Sample Containers

LDPE or glass containers

HDPE or polypropylene

Teflon®-lined caps

Unlined polypropylene caps

Rain Events

Waterproof or resistant rain gear

Wet weather gear made of polyurethane and PVC only;
field tents that are only touched or moved prior to and
following sampling activities

Equipment Decontamination

Decon 90®

Water from an on-site well

Alconox®
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2.0 PROJECT ORGANIZATION

2.1 Project and Team Organization

The project organization and the function and responsibility of each group affected by the QAPP are presented
below. The project organization is designed to promote the exchange of information and for efficient project
operation. Key contact information is summarized in the Tonawanda Coke Site Work Plan.

Individual Organization Role Responsibility
Benjamin McPherson NYSDEC NYSDEC Project Regulatory oversight
Manager
Ed Glaza Parsons Project Overall project direction
Manager/Technical
Director
George Moreau Parsons RI Task Manager Overall investigation
planning and supervision
Maryanne Kosciewicz Parsons Data Validation Manager Data validation and
general QA/QC
management
TBD Parsons Field Team Lead Field activity
performance and
oversight
TBD Analytical Laboratory Laboratory Project Point of contact at
(TBD) Manager laboratory
TBD Analytical Laboratory Laboratory QC Manager QA/QC management at
(TBD) analytical lab

2.1.1 Analytical Services

Laboratory operations will be conducted under the supervision of a general manager or laboratory director and
a quality assurance manager. A project manager and alternate will be assigned. The project manager will be the
primary point of contact and will be responsible for coordination and quality of the laboratory activities associated
with the environmental media which they are responsible for analyzing for the project. The laboratory’s project
manager will manage project sample receipt, analysis scheduling, and data reporting. In case of temporary
absence, the direct supervisor will assume the responsibilities of the absent employee or delegate the
responsibility to qualified personnel. Sample Management Staff is responsible for receiving, logging, and
maintaining internal custody of samples during the sample’s residence in the laboratory. In addition, the
laboratory will ensure that project analytical requirements are met; monitor project analytical compliance and
immediately notify Parsons if conflict or discrepancies arise; initiate and implement appropriate corrective
actions; ensure adequate quality review of deliverables prior to release; and participate in coordination meetings.
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2.2 Special Training/Certification

Management and field personnel must review the requirements of this QAPP to make certain that persons
assigned to specific tasks have appropriate credentials and experience. The Field Team Leader will check that
all onsite personnel have read and understood the QAPP.

Field personnel will be required to adhere to the PSHEP and scope of work. They must also follow applicable
task-specific health and safety plans that project subcontractors develop before they begin investigation
activities.

The laboratory will have trained and experienced staff capable of performing the analyses specified in this QAPP.
The laboratory will have New York State Department of Health (NYSDOH) Environmental Laboratory Accreditation
Program (ELAP) certification for all project analyses they are responsible for conducting. Additionally, the
laboratory must be able to demonstrate that they have analyzed performance-evaluation or proficiency-testing
samples within 12 months of beginning the analyses.

All personnel independent of the laboratory generating the data who are performing data validation and
verification must have experience in data validation, quality assurance oversight, and auditing. The data validator
must have a Bachelor’s degree in chemistry or natural sciences with a minimum of 20 credit hours in chemistry;
one year experience in the implementation and application of analytical laboratory methodologies; and one year
experience evaluating data packages of all matrices (e.g., soil, water, air, tissue) for compliance and usability
with respect to the USEPA National Functional Guidelines with regional modifications.
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3.0 DATA QUALITY OBJECTIVES AND DATA
QUALITY CRITERIA

3.1 Introduction

A systematic planning process will develop site-specific data quality objective (DQOs). These DQOs will clarify
study objectives, define the appropriate type of data, and specify tolerable levels of potential errors. These
parameters, in turn, will be the basis for establishing the quality and quantity of data needed to support the utility
of the data. This section was prepared in accordance with USEPA Guidance for the Data Quality Objectives
Process (USEPA August 2000). Project DQOs will be developed using the “seven-step” DQO process, consisting
of the following steps:

Step 1:  State the problem

Step 2:  Identify the decision

Step 3:  Identify inputs to the decision

Step 4:  Define the study boundaries

Step 5:  Define the decision rule

Step 6:  Specify tolerable limits of decision error
Step 7:  Optimize the design

Data quality objectives specify the underlying reason for collecting the data and the data type, quality, quantity,
and uses needed to make decision, and they provide the basis for designing data collection activities. DQOs and
quality assurance objectives are related data quality planning and evaluation tools for all sampling and analysis
tools.

The purpose of this QAPP is to provide a standard for control and review of measurement data to ensure they
are scientifically sound, representative, comparable, defensible, and of known quality. The data will be used to
evaluate the physical and chemical attributes of samples collected. The project objective for analytical testing is
to characterize the physical characteristics and chemical constituents and to provide data to support the
decision-making process.

The data produced during sampling activities will be compared with the defined quality assurance (QA) objectives
and criteria for precision, accuracy, representativeness, completeness, comparability, and sensitivity (PARCCS)
to see that the data reported are representative of actual conditions at the site.

This data assessment activity is an on-going coordinated process with data production and is intended to assure
that data produced during the project are acceptable for use in subsequent evaluations. Both statistical and
qualitative evaluations will be used to assess the quality of the data. The primary evaluation of the data will be
based upon the field quality control samples described in Section 8.1.1 and the laboratory quality control
samples described in Section 8.1.2. The “blank” samples (laboratory QC blank samples and field QC blank
samples) will be used to evaluate whether or not the laboratory and/or the field team’s procedures for handling
of samples represent a possible source of sample contamination. Laboratory duplicate sample results will be
used to evaluate analytical precision. Field duplicate sample results will be used to evaluate the overall precision
of the sampling and analysis process, as well as sample representativeness and site heterogeneity. Laboratory
control samples will be used to evaluate the accuracy of analytical results, as will other analysis-specific criteria,
such as surrogate compound recoveries for volatile organic compounds (VOCs), semivolatile organic compounds
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(SVOCs), 1,4-dioxane, pesticides, polychlorinated biphenyls (PCBs), and PFAS. Matrix spike/matrix spike
duplicate (MS/MSD) analysis of project samples will be used to evaluate potential sample matrix effects on the
analytical results (both of the sample utilized for MS/MSD and of other samples collected from the site). For all
sample results, the impact of sample-specific, analysis-specific, and site-specific factors will be evaluated, and
an assessment will be made as to their impact, if any, on the data. Duplicate sample (field and laboratory QC
samples) results will be used to evaluate data precision.

3.1.1 Data Use Objectives

Data use objectives define why analyses are being conducted and how ultimately the data will be used to meet
the overall project objectives. For the Tonawanda Coke Site 108 activities, these project objectives are stated in
the Tonawanda Coke Site 108 Scoping Documents.

3.2 Data Quality Objectives (DQOs) (PARCCS Parameters)

3.2.1 Introduction

DQOs are based on the premise that different data uses require different levels of data quality. The term data
quality refers to a degree of uncertainty with respect to PARCCS data quality indicators. Specific objectives are
established to develop sampling protocols and identify applicable documentation, sample handling procedures,
and measurement system procedures. These DQOs are established by onsite conditions, objectives of the
project, and knowledge of available measurement systems. Overall work assignment DQOs are presented and
discussed in detail in this QAPP. A wide range of data quality is achieved through the use of various analytical
methods. The following data quality levels are widely accepted as descriptions of the different kinds of data that
can be generated for various purposes:

= Level |, Field screening or analysis using portable instruments (e.g., photoionization detector [PID]): Results
are often not compound-specific, but results are available in real time. Depending on the analysis being
performed and the instrumentation used, the results may be considered qualitative, semi-quantitative, or
quantitative.

= Levelll, Field analysis using more sophisticated portable analytical instruments (e.g., on-site mobile
laboratory): There is a wide range in the quality of data that can be generated depending on the use of
suitable calibration standards, reference materials, and sample preparation equipment. Results are
available in real-time or typically within hours of sample collection.

= Level lll, All analyses performed in an off-site analytical laboratory using methods other than USEPA-
approved analytical methods: These data generally do not include the level of formal documentation
required under Level IV and are not subject to formal data validation. These data are typically used for
engineering studies (e.g., treatability testing), site investigations and remedial design.

= Level IV, Data generated using USEPA methods and enhanced by a rigorous QA program, supporting
documentation, and data validation procedures: These data are typically used for engineering studies (e.g.,
treatability testing), risk assessment, site investigations, and remedial design, and may be suitable for
litigation/enforcement activities. Results are both qualitative and quantitative.

Project data quality level requirements for sample analyses have been determined to be as follows:

= |Level | data quality will be obtained for field screening data collected with portable instruments such as pH
meters, temperature probes, and PIDs which will be used for health and safety and field operational
monitoring. In addition, these instruments or field test kits may be used to produce data for determining
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where to collect a sample to assess impacts and for field screening of samples to be designated for
laboratory confirmation analyses.

= A level ll data quality assurance program will be executed by the field team for obtaining data.

= A Level lll data quality assurance program will be executed by the laboratory for chemical analyses not
required to be Level IV, such as pH.

= A Level IV data quality assurance program will be executed, in general, by the laboratory for chemical
analyses necessary to meet the work assignment objectives.

3.2.2 PARCCS Parameters (Data Quality Indicators)

3.2.2.1 Precision

Precision is an expression of the reproducibility of measurements of the same parameter under a given set of
conditions. Specifically, it is a quantitative measurement of the variability of a group of measurements compared
to their average value (USEPA 1987). Precision is usually stated in terms of standard deviation, but other
estimates such as the coefficient of variation (relative standard deviation), absolute difference (D), range
(maximum value minus minimum value), relative range, and relative percent difference (RPD) are common.

The objectives for precision for each chemical are based on the capabilities of the approved EPA analytical
method with respect to laboratory performance. For this project, field-sampling precision will be determined by
analyzing coded (blind) duplicate samples for the same parameters, and then, during data validation, calculating
the %RPD for duplicate sample results. Field duplicate precision criteria for the water samples will be 30%RPD
and 50%RPD for soil samples. The laboratory will determine analytical precision by calculating the %RPD or %D,
as applicable to the analytical method being used, e.g., pH will be evaluated using %D.

The laboratory will determine analytical precision by calculating the RPD for the results of the analysis of the
laboratory duplicates and matrix spike duplicates. The formula for calculating %RPD is as follows:

[V1-V2]
%RPD = ————-— x 100
(V1+V2)/2
where:
RPD = Relative percent difference
Vi, V2 = Values to be compared
[V1-V2] = Absolute value of the difference between the
two values
(V1+V2)/2 = Average of the two values

For data evaluation purposes, in instances where both sample concentrations are less than five times (<5x) the
RL, duplicate precision will be evaluated using the calculated %D result. In this instance, the applicable precision
criterion will be two times the RL (2xRL). If a value is not detected, the %RPD criterion will be considered to be
not applicable and the %RPD will not be calculated (i.e., precision will not be quantitatively determined). The
data quality objectives for analytical precision, calculated as the RPD between duplicate analyses, are presented
in Tables 3.1A and 3.1B.

3.2.2.2 Accuracy

Accuracy is a measure of the degree of agreement of a measured value with the true or expected value of the
quantity of concern (Taylor 1987) or the difference between a measured value and the true or accepted
reference value. The accuracy of an analytical procedure is best determined by the analysis of a sample
containing a known quantity of material and is expressed as the percent of the known quantity that is recovered
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or measured. The recovery of a given analyte depends on the sample matrix, method of analysis, and the specific
compound or element being determined. The concentration of the analyte relative to the detection limit of the
analytical method is also a major factor in determining the accuracy of the measurement. Concentrations of
analytes that are less than the quantitation limits are less accurate because they are more affected by such
factors as instrument "noise." Higher concentrations will not be as affected by instrument noise or other variables
and, thus, will be more accurate.

The objectives for accuracy for each chemical are based on the capabilities of the approved USEPA analytical
method with respect to laboratory performance. Analytical accuracy is typically assessed by examining the
percent recoveries of surrogate compounds that are added to each sample (organic analyses only), the percent
recoveries of matrix spike compounds added to selected samples, and the percent recoveries of spike
compounds added to laboratory control samples (LCS). An LCS will be analyzed to provide additional information
on analytical accuracy. Additionally, initial and continuing calibrations must be performed and accomplished
within the established method control limits to define the instrument accuracy before analytical accuracy can be
determined for any sample set.

Accuracy is normally measured as the percent recovery (%R) of a known amount of analyte, called a spike, added
to a sample (matrix spike or laboratory control). The accuracy on a per sample basis will be measured using
surrogates for the organics analyses. The %R is calculated as follows:

SSR - SR
Matrix Spike Recovery: % Recovery = e X 100
SA
where:
%R = Percent recovery
SSR = Spike sample result: concentration of analyte
obtained by analyzing the sample with the spike
added
SR = Sample result: the background value; i.e.,
the concentration of the analyte obtained
by analyzing the sample
SA = Spiked analyte: concentration of the analyte
spike added to the sample
Surrogate Recovery: % Recovery = Concentration (or amount) found x 100
Concentration (or amount) spiked
LCS Recovery: % Recovery = Concentration (or amount) found x 100

Concentration (or amount) spiked

The acceptance limits for accuracy for each parameter are presented in Table 3.1.

3.2.2.3 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point or an environmental condition.
Representativeness is a qualitative parameter and is most concerned with the proper design of the sampling
program (USEPA 1987). Samples must be representative of the environmental media being sampled. An
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important factor in the selection of sample locations and sampling procedures will be obtaining representative
samples.

Field and laboratory procedures will be performed in such a manner as to ensure, to the degree technically
possible, that the data derived represents the in-place quality of the material sampled. Care will be exercised to
see that chemical compounds are not introduced to the sample from sample containers, handling, and analysis.
Field blanks, equipment rinse blanks, trip blanks, and laboratory method/prep blanks will be analyzed to monitor
for potential sample contamination from field and laboratory procedures.

The assessment of representativeness also must consider the degree of heterogeneity in the material from which
the samples are collected. Sampling heterogeneity will be evaluated during data validation through the analysis
of coded (blind) field duplicate samples. The analytical laboratory will also follow acceptable procedures to
assure the samples are adequately homogenized prior to taking aliquots for analysis such that the reported
results are representative of the sample received. Chain-of-custody (COC) procedures will be followed to
document the possession of sample containers from the time of container preparation through sample collection
and receipt back at the laboratory. Field QC samples will be collected and analyzed to provide information to
evaluate sample representativeness. Details of field QC sample collection (field blanks, equipment rinse blanks,
trip blanks, temperature blanks, field duplicates) and COC procedures are presented in Section 4.2 and
Section 8.1.1.

3.2.2.4 Completeness

Completeness is defined as the percentage of measurements that meet the project’s data quality objectives
(USEPA 1987). Completeness is calculated for each method (or analyte) and sample matrix for an assigned
group of samples. Completeness for a data set represents the results usable for data interpretation and decision
making. The completeness objective for the analytical and field data is 95%. Completeness is defined as follows
for all sample measurements:

%= e X 100

where:
%C = Percent completeness
V = Number of measurements judged valid (not rejected during data validation)
T = Total number of measurements

Completeness, which is expressed as a percentage, is calculated by subtracting the number of rejected and
unreported results from the total planned results and dividing by the total number of results. Results rejected
because of out-of-control analytical conditions, severe matrix effects, broken or spilled samples, or samples that
could not be analyzed for any other reason, negatively affect influence completeness and are subtracted from
the total number of results to calculate completeness.

3.2.2.5 Comparability

Comparability expresses the degree of confidence with which one data set can be compared to another
(USEPA 1987). The comparability of all data collected for this project will be managed by:

= Using identified standard methods (including laboratory standard operating procedures [SOPs]) for both
sampling and analysis phases of this project.

= Requiring traceability of all analytical standards and/or source materials to the USEPA or National Institute
of Standards and Technology (NIST).
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= Requiring that calibrations be verified with an independently prepared standard from a source other than
that used for calibration (if applicable).

= Using standard reporting units and reporting formats including the reporting of QC data.

= Performing data validation on the analytical results, including the use of data qualifiers in all cases where
appropriate.

= Evaluating the sample collection information and analytical QC sample results.

= Requiring that the significance of all validation qualifiers be assessed any time an analytical result is used
for any purpose.

By taking these steps during the investigation, future users of either the data or the conclusions drawn from
them will be able to judge the comparability of these data and conclusions.

3.2.2.6 Sensitivity and Quantitation Limits

When selecting an analytical method during the DQO process, the achievable detection limit (DL) and method
reporting limit (RL) must be evaluated to verify that the method will meet the project quantitation limits necessary
to support project decision making requirements. This process ensures that the analytical method sensitivity has
been considered and that the methods used can produce data that satisfy users’ needs while making the most
effective use of resources. The concentration of any one target compound that can be detected and/or quantified
is @ measure of sensitivity for that compound. Sensitivity is instrument, compound, method, and matrix specific
and achieving the required project quantitation limit (PQL) and/or method detection limit (MDL) objectives
depends on instrument sensitivity and potential matrix effects. With regard to instrument sensitivity, it is
important to monitor the instrument performance to ensure consistent instrument performance at the low end
of the calibration range. Instrument sensitivity will be monitored through the analysis of method/prep blanks,
calibration check samples, and low standard evaluations.

Laboratories generally establish limits that are reported with the analytical results; these results may be called
reporting limits, detection limits, quantitation limits, or other terms. These laboratory-specific limits, apply
undiluted analyses and must be less than or equal to the project RLs. The RL, also known as the PQL, represents
the concentration of an analyte that can be routinely measured in the sampled matrix within stated limits and
with confidence in both identification and quantitation. Throughout various documents RL and PQL may be
interchanged, but they effectively have the same meaning. The RLs are established based on specific knowledge
about the analyte, sample matrix, project specific requirements, and regulatory requirements. The RL is typically
established by the laboratory at the level of the lowest calibration standard and is generally in the range of two
to ten times the MDL.

The MDL is defined as "the minimum measured concentration of a substance that can be reported with 99%
confidence that the measured concentration is distinguishable from method blank results" (40 Code of Federal
Regulations (CFR) 136 Appendix B). MDLs are experimentally determined and verified for each target analyte of
the methods in the sampling program. The laboratory will determine MDLs for each analyte and matrix type prior
to analysis of project samples. In addition, when multiple instruments are employed for the analysis of the same
method, each individual instrument will maintain a current MDL study. MDLs are statistically calculated in
accordance with the Title 40, Code of Federal Regulations Part 136 (40 CFR 136) as promulgated in September
2017. If risk-based project objectives are developed, then where practicable, MDLs must be lower than the risk-
based criteria determined for the project.

Laboratory RLs and MDLs for all analyses will meet at a minimum the standards criteria specified in the NYSDEC
6 NYCRR Part 375 Soil Cleanup Objectives for Unrestricted Use, the NYSDEC Division of Water Technical and
Operational Guidance Series (TOGS) “Ambient Water Quality Standards and Guidance Values and Groundwater
Effluent Limitations,” and/or NYSDEC Guidelines for Sampling and Analysis of PFAS.
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Analytical results below the MDL will be flagged with a U at the RL to indicate the data are non-detect. However,
the laboratory will flag analytes detected at a level less than the RL but greater than the MDL (or the laboratory’s
determined minimum reportable concentration) with a J to denote an estimated concentration.

When results are corrected for dry weight, the reporting limits are then elevated accordingly. To compensate for
the low solids, modifications are made either to increase the initial volume extracted/digested or to reduce the
final volume of extract/digestate.

For samples that do not meet the project-specified RLs or MDLs, (taking into consideration elevated detection
limits due to percent solids or percent moisture and aliquots used for the designated analysis), the laboratory
must make available compelling documentation (e.g., screening data) and a justifiable explanation for its inability
to meet the specified limits using the project protocols. It must also provide an appropriate, justifiable
explanation of the issues and resolution in the analytical report/data package (dilution factor, interference, etc.).
Excessive, unnecessary dilutions on any sample for a project are unacceptable. The laboratory will analyze all
samples initially undiluted, unless for gas chromatography/mass spectroscopy (GC/MS) analyses (i.e., SW8260C
and SW8270D), a preliminary gas chromatography (GC)-screen is performed and indicates that GC/MS
instrument damage or compromise may occur if the sample is not analyzed initially at dilution. In this instance,
the sample will be analyzed at the lowest possible dilution factor. If multiple extractions/ analyses are performed
(such as undiluted and diluted analyses), resulting in several data sets for the same sample, the laboratory will
report all data and results from each of the multiple analyses in the data package. Quantitation limits for all
definitive data quality level laboratory analytical methods, compounds, and matrices are presented in
Tables 3.2A, 3.2B, and 3.2C.
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TABLE 3.1A QUALITY CONTROL LIMITS - GROUNDWATER AND SURFACE WATER

Laboratory Accuracy and Precision

Analytical Analytical Matrix Spike MS/MSD (a) MS/MSD LCS (c) Surrogate Surrogate
Parameters Method (MS) % Recovery RPD (b) % Recovery Compounds % Recovery
Compounds
VOCs SW8260C All target VOCs 70-130 0-20 70-130 4 Tolfuene—d8 Lab QC
. . _ -Bromofluorobenzene Limit
or lab QC limit or lab QC limit or lab QC limit 1,2-Dichloroethane-d4
Dibromofluoromethane
SVOCs SW8270D | All target SVOCs 70-130 0-20 70-130 2Nitrobenzene-d5 Lab QC
C .y .y -Fluorobiphenyl Limit
or lab QC limit or lab QC limit or lab QC limit Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
1,4-dioxane | SW8270D 1,4-dioxane 70-130 0-20 70-130 1,4-dioxane-d8 Lab QC Limit
SIM orlab QC limit | orlab QC limit or lab QC limit
Pesticides SW8081B All target 70-130 0-20 70-130 Tetrachloro-m-xylene Lab QC
pesticides or lab QC limit | or lab QC limit or lab QC limit Decachlorobiphenyl Limit
PCBs SW8082A All target PCBs 50-150 0-20 50-150 Tetrachloro-m-xylene Lab QC
orlab QC limit | or lab QC limit or lab QC limit Decachlorobiphenyl Limit
Metals SW6010C/ | All target metals 75-125 0-20 85-115 NA NA
SW7470A orlab QC limit | or lab QC limit or lab QC limit
Cyanide SW9012 Cyanide 90-110 0-20 90-110 NA NA
or lab QC limit or lab QC limit or lab QC limit
PFAS E537.1 All target 70-130 0-20 70-130 all tracer PFAS (isotope 50-150 or lab
modified PFAS orlab QC limit | or lab QC limit or lab QC limit dilution all PFAS) QC limit
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TABLE 3.1B QUALITY CONTROL LIMITS - SOIL, SEDIMENT, AND WASTE CHARACTERIZATION

Analytical Analytical Matrix Spike | MS/MSD (a) MS/MSD LCS (c) Surrogate Surrogate %
Parameter Method (MS) % Recovery RPD (b) % Recovery Recovery
Compound
VOCs and SW8260C All target 70-130 0-30 70-130 Toluene-d8 Lab QC
TCLP VOCs VOCs or lab QC or lab QC limit or lab QC Bromgfluorobenzene Limit
limit limit 1,2-Dichloroethane-d4
SVOCs, SW8270D | All target 50-150 0-30 50-150 Nitrobenzene-d5 Lab QC
TCLP SVOCs, SVOCs orlab QC or lab QC limit or lab QC 2-Fluorobiphenyl Limit
alkyl PAHs limit limit Terphenyl-d14
Phenol-d5

2-Fluorophenol
2,4,6-Tribromophenol

Pesticides SW8081B All target 50-150 0-30 50-150 Tetrachloro-m-xylene Lab QC
and TCLP pesticides or lab QC or lab QC limit or lab QC Decachlorobiphenyl Limit
Pesticides limit limit
PCBs SW8082A All target 50-150 0-30 50-150 Tetrachloro-m-xylene Lab QC
PCBs or lab QC or lab QC limit orlab QC Decachlorobiphenyl Limit
limit limit
TCLP SW8051A All target 50-150 0-30 50-150 DCAA Lab QC
Herbicides herbicides or lab QC or lab QC limit Or Lab QC Limit
limit Limit
Metals and SW6010C/ | All target 75-125 0-20 85-115 NA NA
TCLP Metals SW7470A/ metals or lab QC or lab QC limit Orlab QC
SW74718B limit limit
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TABLE 3.1B QUALITY CONTROL LIMITS - SOIL, SEDIMENT, AND WASTE CHARACTERIZATION (CONT.)

Analytical Analytical Method Matrix Spike MS/MSD (a) MS/MSD LCS (c) Surrogate Surrogate %
Parameter (MS) % Recovery RPD (b) % Recovery Recovery
Compound
Cyanide SW9012 Cyanide 80-120 0-20 90-110 NA NA
or lab QC limit orlab QC orlab QC
limit limit
Ignitability, SW1010B/SW1030 NA NA 0-20 80-120 NA NA
COFFOS_:i\_/itY. SW9040/SW9045 orlab QC or lab QC
Reactivity 7.3.3.2/7.3.4.2 limit limit
TOC Lloyd Kahn TOC 80-120 0-20 90-110 NA NA
or lab QC limit orlab QC orlab QC
limit limit
SPLP PFAS | E537.1 modified All target 70-130 0-20 70-130 all tracer PFAS (isotope 50-150 or
PFAS | orlabQClimit | orlabQC | orlabQC dilution all PFAS) lab QC limit
limit limit

(a) Matrix Spike/Matrix Spike Duplicate

(b) Relative Percent Difference

(c) Laboratory Control Sample

NA - Not Applicable

VOC - volatile organic compound

SVOC - semi-volatile organic compound

PCB - polychlorinated biphenyl

TCLP - toxicity characteristic leaching procedure
TOC - Total organic carbon

Quality Assurance Project Plan - Honeywell October 2020
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Honeywell

TABLE 3.2A

STANDARDS AND QUANTITATION LIMITS
GROUNDWATER AND SURFACE WATER
TONAWANDA COKE SITE 108

j PARSONS

QAPP
NYSDEC Class GA Quantitation
Ambient Water Quality Limit @
Standards/Guidance
CAS NO. COMPOUND Criteria® UNITS
VOLATILES (SW8260C)
71-55-6 1,1,1-TRICHLOROETHANE 5 1 g/l
79-34-5 1,1,2,2-TETRACHLOROETHANE 5 1 g/l
76-13-1 1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 5 1 g/l
79-00-5 1,1,2-TRICHLOROETHANE 1 1 g/l
75-34-3 1,1-DICHLOROETHANE 5 1 g/l
75-35-4 1,1-DICHLOROETHENE 5 1 g/l
87-61-6 1,2,3-TRICHLOROBENZENE 5 1 g/l
120-82-1 1,2,4-TRICHLOROBENZENE 5 1 g/l
96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 0.04 1 g/l
106-93-4 1,2-DIBROMOETHANE 0.0006 1 g/l
95-50-1 1,2-DICHLOROBENZENE 3 1 g/l
107-06-2 1,2-DICHLOROETHANE 0.6 1 g/l
78-87-5 1,2-DICHLOROPROPANE 1 1 g/l
541-73-1 1,3-DICHLOROBENZENE 3 1 g/l
106-46-7 1,4-DICHLOROBENZENE 3 1 g/l
591-78-6 2-HEXANONE 50 5 g/l
67-64-1 ACETONE 50 5 g/l
71432 BENZENE 1 1 g/l
74975 BROMOCHLOROMETHANE 5 1 g/l
75-27-4 BROMODICHLOROMETHANE 50 1 g/l
75-25-2 BROMOFORM 50 1 g/l
74-83-9 BROMOMETHANE 5 1 g/l
75-15-0 CARBON DISULFIDE 60 1 g/l
56-23-5 CARBON TETRACHLORIDE 5 1 g/l
108-90-7 CHLOROBENZENE 5 1 g/l
75-00-3 CHLOROETHANE 5 1 g/l
67-66-3 CHLOROFORM 7 1 g/l
74-87-3 CHLOROMETHANE 5 1 g/l
156-59-2 CIS-1,2-DICHLOROETHYLENE 5 1 g/l
10061-01-5 |CIS-1,3-DICHLOROPROPENE 0.4 1 g/l
110-82-7 CYCLOHEXANE NS 1 g/l
124-48-1 DIBROMOCHLOROMETHANE 50 1 g/l
75-71-8 DICHLORODIFLUOROMETHANE 5 1 g/l
100-41-4 ETHYLBENZENE 5 1 g/l
08-82-8 ISOPROPYLBENZENE (CUMENE) 5 1 g/l
79-20-9 METHYL ACETATE NS 5 g/l
7893-3 METHYL ETHYL KETONE (2-BUTANONE) 50 5 g/l
108-10-1 METHYL ISOBUTYL KETONE NS 5 g/l
108-87-2 METHYLCYCLOHEXANE NS 1 g/l
75-09-2 METHYLENE CHLORIDE 5 1 g/l
100-42-5 STYRENE 5 1 g/l
1634-04-4 | TERT-BUTYL METHYL ETHER 10 1 g/l
127-18-4 TETRACHLOROETHYLENE (PCE) 5 1 g/l
108-88-3 TOLUENE 5 1 g/l
156-60-5 TRANS-1,2-DICHLOROETHENE 5 1 g/l
10061-02-6 | TRANS-1,3-DICHLOROPROPENE 0.4 1 g/l
79-01-6 TRICHLOROETHYLENE (TCE) 5 1 g/l
75-69-4 TRICHLOROFLUOROMETHANE 5 1 g/l
75-01-4 VINYL CHLORIDE 2 1 g/l
XYLENES XYLENES, TOTAL 5 2 g/l
1,4-DIOXANE (8270D SIM)
123911 1,4-DIOXANE 200® 0.35 g/l
SEMIVOLATILES (SW8270D)
58-90-2 2,3,4,6-TETRACHLOROPHENOL 1° 10 g/l
95-95-4 2,4,5-TRICHLOROPHENOL 1© 10 g/l
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Honeywell

TABLE 3.2A

STANDARDS AND QUANTITATION LIMITS
GROUNDWATER AND SURFACE WATER
TONAWANDA COKE SITE 108

= PARSONS

QAPP
NYSDEC Class GA Quantitation
Ambient Water Quality Limit @
Standards/Guidance
CAS NO. COMPOUND Criteria® UNITS
88-06-2 2,4,6-TRICHLOROPHENOL 1© 10 g/l
120-83-2 2,4-DICHLOROPHENOL 5 10 g/l
105-67-9 2,4-DIMETHYLPHENOL 50 10 g/l
51285 2,4-DINITROPHENOL 10 20 g/l
121-14-2 2,4-DINITROTOLUENE 5 2 g/l
606-20-2 2,6-DINITROTOLUENE 5 2 g/l
91.58-7 2-CHLORONAPHTHALENE 10 10 g/l
95-57-8 2-CHLOROPHENOL 1© 10 g/l
91.57-6 2-METHYLNAPHTHALENE NS 10 g/l
95-48-7 2-METHYLPHENOL (O-CRESOL) 1© 10 g/l
88-74-4 2-NITROANILINE 5 10 g/l
88-75-5 2-NITROPHENOL 1© 10 g/l
91-94-1 3,3-DICHLOROBENZIDINE 5 10 g/l
99-09-2 3-NITROANILINE 5 10 g/l
106-44-5 384-METHYLPHENOL (M&P-CRESOL) 1© 10 g/l
534-52-1 4,6-DINITRO-2-METHYLPHENOL 1© 20 g/l
101-55-3 4-BROMOPHENYL PHENYL ETHER NS 10 g/l
59-50-7 4-CHLORO-3-METHYLPHENOL 1© 10 g/l
106-47-8 4-CHLOROANILINE 5 10 g/l
7005-72-3 | 4-CHLOROPHENYL PHENYL ETHER NS 10 g/l
100-01-6 4-NITROANILINE 5 10 g/l
100-02-7 4-NITROPHENOL 1© 20 g/l
83-32-9 ACENAPHTHENE 20 10 g/l
208-96-8 ACENAPHTHYLENE NS 10 g/l
08-86-2 ACETOPHENONE NS 10 g/l
120-12-7 ANTHRACENE 50 10 g/l
1912-24-9  |ATRAZINE 75 2 g/l
100-52-7 BENZALDEHYDE NS 10 g/l
56-55-3 BENZO(A)ANTHRACENE 0.002 1 g/l
50-32-8 BENZO(A)PYRENE ND 1 g/l
205-99-2 BENZO(B)FLUORANTHENE 0.002 2 g/l
191-24-2 BENZO(G,H,|)PERYLENE NS 10 g/l
207-08-9 BENZO(K)FLUORANTHENE 0.002 1 g/l
85-68-7 BENZYL BUTYL PHTHALATE 50 10 g/l
02-52-4 BIPHENYL (DIPHENYL) 5 10 g/l
111-91-1 BIS(2-CHLOROETHOXY) METHANE 5 10 g/l
111-44-4 BIS(2-CHLOROETHYL) ETHER 1 1 g/l
108-60-1 BIS(2-CHLOROISOPROPYL) ETHER 5 10 g/l
117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 5 2 g/l
105-60-2 CAPROLACTAM NS 10 g/l
86-74-8 CARBAZOLE NS 10 g/l
218019 CHRYSENE 0.002 2 g/l
53-70-3 DIBENZ(A,H)ANTHRACENE NS 1 g/l
132-64-9 DIBENZOFURAN NS 10 g/l
84-66-2 DIETHYL PHTHALATE 50 10 g/l
131-11-3 DIMETHYL PHTHALATE 50 10 g/l
84-74-2 DI-N-BUTYL PHTHALATE 50 10 g/l
117-84-0 DI-N-OCTYLPHTHALATE 50 10 g/l
206-44-0 FLUORANTHENE 50 10 g/l
86-73-7 FLUORENE 50 10 g/l
118-74-1 HEXACHLOROBENZENE 0.04 1 g/l
87-68-3 HEXACHLOROBUTADIENE 0.5 1 g/l
77-47-4 HEXACHLOROCYCLOPENTADIENE 5 10 g/l
67-72-1 HEXACHLOROETHANE 5 2 g/l
193-39-5 INDENO(1,2,3-C,D)PYRENE 0.002 2 g/l
78-59-1 ISOPHORONE 50 10 g/l
91-20-3 NAPHTHALENE 10 10 g/l
08953 NITROBENZENE 0.4 1 g/l
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Honeywell

TABLE 3.2A
STANDARDS AND QUANTITATION LIMITS
GROUNDWATER AND SURFACE WATER
TONAWANDA COKE SITE 108

= PARSONS

QAPP
NYSDEC Class GA Quantitation
Ambient Water Quality Limit @
Standards/Guidance
CAS NO. COMPOUND Criteria® UNITS
621-64-7 N-NITROSODI-N-PROPYLAMINE NS 1 g/l
86-30-6 N-NITROSODIPHENYLAMINE 50 10 g/l
87-86-5 PENTACHLOROPHENOL 1© 20 g/l
85-01-8 PHENANTHRENE 50 10 g/l
108-95-2 PHENOL 1© 10 g/l
129-00-0 PYRENE 50 10 g/l
PESTICIDES (SW8081B)
309-00-2 ALDRIN ND, 0.001" 0.05 g/l
319-84-6 ALPHA BHC 0.01 0.05 g/l
959-98-8 ALPHA ENDOSULFAN NS 0.05 g/l
5103-71-9  |ALPHA-CHLORDANE 0.05 0.05 g/l
319-85-7 BETA BHC 0.04 0.05 g/l
33213-65-9 |BETA ENDOSULFAN NS 0.05 g/l
5103-74-2 |BETA-CHLORDANE 0.05 0.05 g/l
319-86-8 DELTA BHC 0.04 0.05 g/l
60-57-1 DIELDRIN 0.004, 0.001" 0.05 g/l
1031-07-8 | ENDOSULFAN SULFATE NS 0.05 g/l
72-20-8 ENDRIN ND 0.05 g/l
7421-93-4 |ENDRIN ALDEHYDE 5 0.05 g/l
53494-70-5 |ENDRIN KETONE 5 0.05 g/l
58-89-9 GAMMA BHC (LINDANE) 0.05 0.05 g/l
76-44-8 HEPTACHLOR 0.04 0.05 g/l
1024-57-3  |HEPTACHLOR EPOXIDE 0.03 0.05 g/l
72435 METHOXYCHLOR 35 0.5 g/l
72-54-8 P,P-DDD 0.3 0.05 g/l
72-55-9 P,P-DDE 0.2 0.05 g/l
50-29-3 P,P-DDT 0.2 0.05 g/l
8001-35-2 | TOXAPHENE 0.06 1 g/l
PCBs (SW8082A)
12674-11-2 |PCB-1016 (Aroclor 1016) 0.09% 0.5 g/l
11104-28-2 |PCB-1221 (Aroclor 1221) 0.09® 0.5 pg/!
11141-16-5 |PCB-1232 (Aroclor 1232) 0.09% 0.5 g/l
53469-21-9 |PCB-1242 (Aroclor 1242) 0.09® 0.5 pg/!
12672-29-6 |PCB-1248 (Aroclor 1248) 0.09% 0.5 g/l
11097-69-1 |PCB-1254 (Aroclor 1254) 0.09® 0.5 pg/!
11096-82-5 |PCB-1260 (Aroclor 1260) 0.09% 0.5 g/l
37324-23-5 |PCB-1262 (Aroclor 1262) 0.09® 0.5 pg/!
11100-14-4 |PCB-1268 (Aroclor 1268) 0.09% 0.5 g/l
PFAS (Modified E537.1)"%

2355-31-9  [2-(N-methyl perfluorooctanesulfonamido) acetic acid 100, 500"? 20 ng/L
27619-97-2 |6:2 Fluorotelomer sulfonate 100, 500" 20 ng/L
39108-34-4 |8:2 Fluorotelomer sulfonate 100, 500"? 20 ng/L
2991-50-6  [N-Ethyl-N-((heptadecafluorooctyl)sulphonyl) glycine 100, 5001 20 ng/L
375-73-5 Perfluorobutanesulfonic acid (PFBS) 100, 500"? 2 ng/L
375-22-4 Perfluorobutanoic Acid 100, 500" 2 ng/L

Perfluorodecane Sulfonic Acid 100, 500"? 2 ng/L
335-76-2 Perfluorodecanoic acid (PFDA) 100, 500 2 ng/L
307-55-1 Perfluorododecanoic acid (PFDoA) 100, 500"? 2 ng/L
375-92-8 Perfluoroheptane Sulfonate (PFHPS) 100, 500" 2 ng/L
375-85-9 Perfluoroheptanoic acid (PFHpA) 100, 500"? 2 ng/L
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 100, 500" 2 ng/L
307-24-4 Perfluorohexanoic acid (PFHxA) 100, 500"? 2 ng/L
375-95-1 Perfluorononanoic acid (PFNA) 100, 500" 2 ng/L
754-91-6 Perfluorooctane Sulfonamide (FOSA) 100, 500"? 2 ng/L
1763-23-1 | Perfluorooctanesulfonic acid (PFOS) 10, 500" 2 ng/L
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Honeywell > parsons

TABLE 3.2A
STANDARDS AND QUANTITATION LIMITS
GROUNDWATER AND SURFACE WATER
TONAWANDA COKE SITE 108

QAPP
NYSDEC Class GA Quantitation
Ambient Water Quality Limit @
Standards/Guidance
CAS NO. COMPOUND Criteria® UNITS
335-67-1 Perfluorooctanoic acid (PFOA) 10, 5001 2 ng/L
2706-90-3  |Perfluoropentanoic Acid (PFPeA) 100, 500 2 ng/L
376-06-7 Perfluorotetradecanoic acid (PFTA) 100, 500"? 2 ng/L
72629-94-8 |Perfluorotridecanoic Acid (PFTriA) 100, 500 2 ng/L
2058-94-8  |Perfluoroundecanoic Acid (PFUnA) 100, 500"? 2 ng/L
METALS (SW6010C/SW7470A) and CYANIDE (SW9012)
7429-90-5  |ALUMINUM NS 200 g/l
7440-36-0 | ANTIMONY 3 20 g/l
7440-38-2 | ARSENIC 25 15 g/l
7440-39-3 | BARIUM 1000 200 g/l
7440-41-7  |BERYLLIUM 3 2 g/l
7440-43-9 |CADMIUM 5 4 g/l
7440-70-2  |CALCIUM NS 5000 g/l
7440-47-3 |CHROMIUM, TOTAL 50 10 g/l
7440-48-4 |COBALT NS 50 g/l
7440-50-8 |COPPER 200 25 g/l
7439-89-6  |IRON 300, 500" 150 g/l
7439-92-1 |LEAD 25 10 g/l
7439-95-4 |MAGNESIUM 35,000 5000 g/l
7439-96-5 |MANGANESE 300, 500™Y 15 g/l
7439-97-6 | MERCURY 0.7 0.2 g/l
7440-02-0  |NICKEL 100 40 g/l
7440-09-7 |POTASSIUM NS 5000 g/l
7782-49-2  |SELENIUM 10 20 g/l
7440-22-4  |SILVER 50 10 g/l
7440-23-5  |SODIUM 20,000 5000 g/l
7440-28-0 | THALLIUM 0.5 20 g/l
7440-62-2 | VANADIUM NS 50 g/l
7440-66-6  |ZINC 2,000 30 g/l
57-12-5 CYANIDE 200 10 g/l

NOTES:

(1) Groundwater criteria obtained from the NYSDEC document titled, "Division of Water Technical and Operational Gidance Series
(1.1.1), Ambient Water Quality Standards and Guidance Values and Groundwter Effluent Limitations," June 1998; Errata Sheet for
June 1998 Edition.

(2) Actual laboratory reporting limit (RL) may vary. Laboratory RL or, at a minimum, the laboratory method detection limit (MDL) will
meet the standard criteria.

(3) Applies to the sum of 1,2,3-, 1,2,4-, and 1,3,5-trichlorobenze. For the waters of the Great Lakes System, the Department will
substitute a guidance value for the aquatic Type standard if so determined under 702.15

(4) Applies to the sum of 1,2-, 1,3- and 1,4-dichlorobenzene

(5) EPA Lifetime Health Advisory level (0.2 mg/L = 200 ug/L).

(6) Applies to the sum of phenolic compounds

(7) Applies to the sum of Aldrin and Dieldrin

(8) Applies to the sum of these substances

(9) PFAS standards obtained from the NYSDEC document titled "Guidelines for Sampling and Analysis of Per- and Polyfluoroalkyl
Substanced (PFAS) under NYSDEC's Part 375 Remedial Programs," January 2020

(10) Applies to sum of PFAS (including PFOA and PFOS)

(11) Applies to sum of iron and manganese

ug/L Micrograms per liter

ng/L Nanograms per liter

NS No Standard

ND Non-Detect
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P PARSONS

TABLE 3.2B
STANDARDS AND QUANTITATION LIMITS
SOIL AND SEDIMENT
TONAWANDA COKE SITE 108

for g and g and
and of of
Analysls of Per-and| G C
6 NYCRR Part 375 Soll 6 NYCRR Part 375 Soll F Class A Class C QAPP
Cleanup ObJectlve (SCO) | Cleanup Objectlve (SCO) Qi
for Commercial Use'® for Industrial Use™ (PFAS)® Value (SGV)® Value (SGV)® Limit @ UNITS
VOLATILES (SW8260C)
71-55-6 1,1,1-TRICHLOROETHANE 500,000 1,000,000 N/A N/A N/A 5 ug/kg
79-34-5 1,1,2,2-TETRACHLOROETHANE NS NS N/A 2,800 5,400 5 ug/kg
76-13-1 1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE NS NS N/A N/A N/A 5 ug/kg
79-00-5 1,1,2-TRICHLOROETHANE NS NS N/A N/A N/A 5 yg/kg
75-34-3 1,1-DICHLOROETHANE 240,000 480,000 N/A N/A N/A 5 ug/kg
75-35-4 1,1-DICHLOROETHENE 500,000 1,000,000 N/A 520 4,700 5 ug/kg
87-61-6 1,2,3-TRICHLOROBENZENE NS NS N/A 230 2,800 5 ug/kg
120-82-1 1,2,4-TRICHLOROBENZENE NS NS N/A 35,000 55,000 5 ug/kg
96-12-8 1,2-DIBROMO-3-CHLOROPROPANE NS NS N/A N/A N/A 5 ug/kg
106934 | 1,2 DIBROMOETHANE NS NS N/A N/A N/A 5 ug/ke
95-50-1 1,2-DICHLOROBENZENE 500,000 1,000,000 N/A 280 2,500 5 ug/kg
107-06-2 1,2-DICHLOROETHANE 30,000 60,000 N/A N/A N/A 5 yg/kg
78-87-5 1,2-DICHLOROPROPANE 280,000 560,000 N/A N/A N/A 5 ug/kg
541-73-1 1,3-DICHLOROBENZENE 280,000 560,000 N/A 1,800 7,100 5 ug/kg
106-46-7 1,4-DICHLOROBENZENE 130,000 250,000 N/A 720 3,300 5 ug/kg
591-78-6 2-HEXANONE NS NS N/A N/A N/A 10 yg/kg
67-64-1 ACETONE 500,000 1,000,000 N/A N/A N/A 10 ug/kg
71-43-2 BENZENE 44,000 89,000 N/A 530 1,900 5 ug/kg
74-97-5 BROMOCHLOROMETHANE NS NS N/A N/A N/A 5 ug/kg
75-27-4 BROMODICHLOROMETHANE NS NS N/A N/A N/A 5 yg/kg
75-25-2 BROMOFORM NS NS N/A N/A N/A 5 ug/kg
74.839 BROMOMETHANE NS NS N/A N/A N/A 5 Lg/ke
75-15-0 CARBON DISULFIDE NS NS N/A N/A N/A 5 ug/kg
56-23-5 CARBON TETRACHLORIDE 22,000 44,000 N/A 1,070 9,600 5 ug/kg
108-90-7 CHLOROBENZENE 500,000 1,000,000 N/A 200 1,700 5 ug/kg
75003 CHLOROETHANE NS NS N/A N/A N/A 5 ug/ke
67-66-3 CHLOROFORM 350,000 700,000 N/A N/A N/A 5 ug/kg
74873 CHLOROMETHANE NS NS N/A N/A N/A 5 Lg/ke
156-59-2 CIS-1,2-DICHLOROETHYLENE 500,000 1,000,000 N/A N/A N/A 5 ug/kg
10061-01-5 [CIS-1,3-DICHLOROPROPENE NS NS N/A N/A N/A 5 yg/kg
110-82-7 CYCLOHEXANE NS NS N/A N/A N/A 5 ug/kg
124-48-1 DIBROMOCHLOROMETHANE NS NS N/A N/A N/A 5 yg/kg
75-71-8 DICHLORODIFLUOROMETHANE NS NS N/A N/A N/A 5 ug/kg
100-41-4 ETHYLBENZENE 390,000 780,000 N/A 430 3,700 5 ug/kg
98-82-8 ISOPROPYLBENZENE (CUMENE) NS NS N/A 210 1,800 5 ug/kg
79-20-9 METHYL ACETATE NS NS N/A N/A N/A 10 yg/kg
78-93-3 METHYL ETHYL KETONE (2-BUTANONE) 500,000 1,000,000 N/A N/A N/A 10 ug/kg
108-10-1 METHYL ISOBUTYL KETONE 500,000 1,000,000 N/A N/A N/A 10 yg/kg
108-87-2 METHYLCYCLOHEXANE NS NS N/A N/A N/A 5 ug/kg
75-09-2 METHYLENE CHLORIDE 500,000 1,000,000 N/A 68"° N/A 5 ug/kg
100-42-5 STYRENE NS NS N/A N/A N/A 5 ug/kg
1634-04-4 TERT-BUTYL METHYL ETHER 500,000 1,000,000 N/A N/A N/A 5 ug/kg
127-18-4 TETRACHLOROETHYLENE (PCE) 150,000 300,000 N/A 16,000 57,000 5 ug/kg
108-88-3 TOLUENE 500,000 1,000,000 N/A 930 4,500 5 ug/kg
156-60-5 TRANS-1,2-DICHLOROETHENE 500,000 1,000,000 N/A 1,200 11,000 5 ug/kg
10061-02-6 [TRANS-1,3-DICHLOROPROPENE NS NS N/A N/A N/A 5 yg/kg
79-01-6 TRICHLOROETHYLENE (TCE) 200,000 400,000 N/A N/A N/A 5 ug/kg
75-69-4 TRICHLOROFLUOROMETHANE NS NS N/A N/A N/A 5 yg/kg
75-01-4 VINYL CHLORIDE 13,000 27,000 N/A N/A N/A 5 ug/kg
XYLENES | XYLENES, TOTAL 500,000 1,000,000 N/A N/A N/A 5 ug/ke
SEMIVOLATILES (SW8270D)

123-91-1 1,4-DIOXANE 130,000 250,000 N/A N/A N/A 100 ug/kg
58-90-2 2,3,4,6-TETRACHLOROPHENOL NS NS N/A 99 N/A 660 ug/kg
95-95-4 2,4,5-TRICHLOROPHENOL NS NS N/A N/A N/A 660 yg/kg
88-06-2 2,4,6-TRICHLOROPHENOL NS NS N/A N/A N/A 660 ug/kg
120-83-2 2,4-DICHLOROPHENOL NS NS N/A N/A N/A 660 yg/kg
105-67-9 2,4-DIMETHYLPHENOL NS NS N/A 3600° N/A 660 ug/kg
51.285 2,4-DINITROPHENOL NS NS N/A 2807 N/A 660 Lg/ke
121-14-2 2,4-DINITROTOLUENE NS NS N/A N/A N/A 330 ug/kg
606-20-2 2,6-DINITROTOLUENE NS NS N/A N/A N/A 330 yg/kg
91-58-7 2-CHLORONAPHTHALENE NS NS N/A N/A N/A 330 ug/kg
95-57-8 2-CHLOROPHENOL NS NS N/A N/A N/A 660 yg/kg
91-57-6 2-METHYLNAPHTHALENE NS NS N/A N/A N/A 330 ug/kg
95-48-7 2-METHYLPHENOL (O-CRESOL) 500,000 1,000,000 N/A N/A N/A 660 ug/kg
88-74-4 2-NITROANILINE NS NS N/A N/A N/A 330 ug/kg
88-75-5 2-NITROPHENOL NS NS N/A N/A N/A 660 yg/kg
91-94-1 3,3-DICHLOROBENZIDINE NS NS N/A N/A N/A 330 ug/kg
99-09-2 3-NITROANILINE NS NS N/A N/A N/A 330 yg/kg
106-44-5 3&4-METHYLPHENOL (M&P-CRESOL) 500,000 1,000,000 N/A N/A N/A 660 ug/kg
534-52-1 4,6-DINITRO-2-METHYLPHENOL NS NS N/A N/A N/A 660 yg/kg
101-55-3 4-BROMOPHENYL PHENYL ETHER NS NS N/A N/A N/A 330 ug/kg
59-50-7 4-CHLORO-3-METHYLPHENOL NS NS N/A N/A N/A 660 yg/kg
106-47-8 4-CHLOROANILINE NS NS N/A N/A N/A 330 ug/kg
7005-72-3 4-CHLOROPHENYL PHENYL ETHER NS NS N/A N/A N/A 330 yg/kg
100-01-6 4-NITROANILINE NS NS N/A N/A N/A 330 ug/kg
100027 |4-NITROPHENOL NS NS N/A N/A N/A 660 Lg/ke
83-32-9 ACENAPHTHENE 500,000 1,000,000 N/A 9,820 N/A 330 ug/kg
208-96-8 ACENAPHTHYLENE 500,000 1,000,000 N/A 9,040 N/A 330 ug/kg
98-86-2 ACETOPHENONE NS NS N/A N/A N/A 330 ug/kg
120-12-7 ANTHRACENE 500,000 1,000,000 N/A 11,880 N/A 330 ug/kg
1912-24-9 ATRAZINE NS NS N/A N/A N/A 330 ug/kg
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Honeywel

TABLE 3.2B

STANDARDS AND QUANTITATION LIMITS
SOIL AND SEDIMENT
TONAWANDA COKE SITE 108

P PARSONS

for ing and ing and
and of of
Analysis of Per-and| C Ct
6 NYCRR Part 375 Soil | 6 NYCRR Part 375 Soil Class A Class C QAPP
Cleanup Objective (SCO) | Cleanup Objective (SCO) i i Qi itati

for Commerclal Use™ for Industrial Use®™ (PFAS)® Value (SGV)® Value (SGV)® Limit UNITS

100-52-7 | BENZALDEHYDE NS NS N/A N/A N/A 330 ug/kg
56-55-3 BENZO(A)ANTHRACENE 5,600 11,000 N/A 16,820 N/A 330 pg/ke
50-32-8 BENZO(A)PYRENE 1,000 1,100 N/A 19,280 N/A 330 ug/kg
205992 |BENZO(B)FLUORANTHENE 5,600 11,000 N/A 19,580 N/A 330 pg/kg
191-24-2 | BENZO(G,H,)PERYLENE 500,000 1,000,000 N/A 21,900 N/A 330 ug/kg
207-08-9 _ |BENZO(K)FLUORANTHENE 56,000 110,000 N/A 19,600 N/A 330 pg/ke
85-68-7 BENZYL BUTYL PHTHALATE NS NS N/A N/A N/A 330 ug/kg
92-52-4 BIPHENYL (DIPHENYL) NS NS N/A N/A N/A 330 g/ke
111911 | BIS(2-CHLOROETHOXY) METHANE NS NS N/A N/A N/A 330 ug/kg
111-44-4 | BIS(2-CHLOROETHYL) ETHER NS NS N/A N/A N/A 330 g/ke
108-60-1 | BIS(2-CHLOROISOPROPYL) ETHER NS NS N/A N/A N/A 330 ug/kg
117-81-7 | BIS(2-ETHYLHEXYL) PHTHALATE NS NS N/A 360,000 N/A 330 pg/kg
105-60-2 | CAPROLACTAM NS NS N/A N/A N/A 330 ug/kg
86-74-8 CARBAZOLE NS NS N/A N/A N/A 330 g/ke
218-01-9 _ |CHRYSENE 56,000 110,000 N/A 16,860 N/A 330 ug/kg
53-70-3 DIBENZ(A,HANTHRACENE 560 1,100 N/A 22,440 N/A 330 g/ke
132:64-9 | DIBENZOFURAN 350,000 1,000,000 N/A N/A N/A 330 ug/kg
84-66-2 DIETHYL PHTHALATE NS NS N/A N/A N/A 330 g/ke
131-11-3 | DIMETHYL PHTHALATE NS NS N/A N/A N/A 330 ug/kg
84-74-2 DI-N-BUTYL PHTHALATE NS NS N/A N/A N/A 330 g/ke
117-84-0 | DI-N-OCTYLPHTHALATE NS NS N/A N/A N/A 330 ug/kg
206-44-0 __|FLUORANTHENE 500,000 1,000,000 N/A 14,160 N/A 330 pg/kg
86-73-7 FLUORENE 500,000 1,000,000 N/A 10,780 N/A 330 ug/kg
118-74-1  [HEXACHLOROBENZENE 6,000 12,000 N/A 0.19, 6.1¢ N/A 330 pg/ke
87-68-3 HEXACHLOROBUTADIENE NS NS N/A 12%,137° N/A 330 ug/kg
77-47-4 HEXACHLOROCYCLOPENTADIENE NS NS N/A 810 8,100 330 pg/kg
67-72-1 HEXACHLOROETHANE NS NS N/A 110%, 2,700 N/A 330 ug/kg
193-395 _ |INDENO(1,2,3-C,D)PYRENE 5.600 11,000 N/A 22,300 N/A 330 pg/kg
7859-1 ISOPHORONE NS NS N/A N/A N/A 330 ug/kg
91-20-3 NAPHTHALENE 500,000 1,000,000 N/A 7,700 N/A 330 pg/kg
9895-3 NITROBENZENE NS NS N/A N/A N/A 330 ug/kg
621-64-7___|N-NITROSODI-N-PROPYLAMINE NS NS N/A N/A N/A 330 g/ke
86-30-6 N-NITROSODIPHENYLAMINE NS NS N/A N/A N/A 330 ug/kg
87-86-5 PENTACHLOROPHENOL 6,700 55,000 N/A 14,000 19,000 330 pg/kg
85-01-8 PHENANTHRENE 500,000 1,000,000 N/A 11,940 N/A 660 ug/kg
10895-2 | PHENOL 500,000 1,000,000 N/A N/A N/A 660 pg/kg
129-00-0 | PYRENE 500,000 1,000,000 N/A 13,960 N/A 330 ug/kg

ALKYLATED PAHs sws270D)®

91-20-3 NAPHTHALENE N/A N/A N/A 7,700 N/A 78D pg/ke
C1-NAPHTHALENE N/A N/A N/A 8,900 N/A 80Y pg/ke

208-96-8  |ACENAPHTHYLENE N/A N/A N/A 9,040 N/A 18D pg/kg
83-32-9 ACENAPHTHENE N/A N/A N/A 9,820 N/A 80 pg/ke
C2-NAPHTHALENE N/A N/A N/A 10,200 N/A 78D pg/ke

86-73-7 FLUORENE N/A N/A N/A 10,780 N/A 80Y pg/ke
C3-NAPHTHALENE N/A N/A N/A 11,620 N/A 78D pg/ke

120-12-7  [ANTHRACENE N/A N/A N/A 11,880 N/A 80 pg/ke
85-01-8 PHENANTHRENE N/A N/A N/A 11,940 N/A 78D pg/ke
C1-FLUORENE N/A N/A N/A 12,220 N/A 80 pg/kg
C4-NAPHTHALENE N/A N/A N/A 13,140 N/A 78D pg/ke
C1-PHENANTHRENE/ANTHRACENE N/A N/A N/A 13,400 N/A 80° pg/ke
C2-FLUORENE N/A N/A N/A 13,740 N/A 78D ug/kg

129-000  [PYRENE N/A N/A N/A 13,960 N/A 80 pg/ke
206-44-0  |FLUORANTHENE N/A N/A N/A 14,160 N/A 78D pg/ke
C2-PHENANTHRENE/ANTHRACENE N/A N/A N/A 14,900 N/A 80° pg/ke
C3-FLUORENE N/A N/A N/A 15,360 N/A 78D pg/ke
C1-PYRENE/FLUORANTHENE N/A N/A N/A 15,380 N/A 80 pg/ke
C3-PHENANTHRENE/ANTHRACENE N/A N/A N/A 16,600 N/A 18D pg/kg

56-55-3 BENZO(A)ANTHRACENE N/A N/A N/A 16,820 N/A 80 pg/ke
21801-9  |CHRYSENE N/A N/A N/A 16,860 N/A 78D pg/ke
C4-PHENANTHRENE/ANTHRACENE N/A N/A N/A 18,280 N/A 80 pg/ke
C1-BENZANTHRACENE/CHRYSENE N/A N/A N/A 18,600 N/A 18D pg/kg

50-32-8 BENZO(A)PYRENE N/A N/A N/A 19,280 N/A 80 pg/ke
198-55-0  [PERYLENE N/A N/A N/A 19,340 N/A 78D pg/ke
192-97-2  [BENZO(E)PYRENE N/A N/A N/A 19,340 N/A 80 pg/ke
205-99-2  [BENZO(B)FLUORANTHENE N/A N/A N/A 19,580 N/A 18D pg/kg
207-08-9  |BENZO(K)FLUORANTHENE N/A N/A N/A 19,600 N/A 80 pg/ke
C2-BENZANTHRACENE/CHRYSENE N/A N/A N/A 20,180 N/A 18D pg/kg

191-24-2  [BENZO(G,H,)PERYLENE N/A N/A N/A 21,900 N/A 80 pg/ke
C3-BENZANTHRACENE/CHRYSENE N/A N/A N/A 22,240 N/A 18D pg/kg

193-395 _ [INDENO(1,2,3-C,D)PYRENE N/A N/A N/A 22,300 N/A 80 pg/ke
53-70-3 DIBENZ(A,H)ANTHRACENE N/A N/A N/A 22,440 N/A 18D pg/kg
C4-BENZANTHRACENE/CHRYSENE N/A N/A N/A 24,260 N/A 80 pg/ke

PESTICIDES (SW8081B)

309-00-2 ALDRIN 680 1,400 N/A 1.1°0 N/A 0.67 ug/kg
319-84-6 _ |ALPHA BHC 3,400 6,800 N/A 0.21% N/A 0.67 pg/ke
959-98-8  |ALPHA ENDOSULFAN 200,000 920,000 N/A N/A N/A 0.67 ug/kg
5103-71-9 |ALPHA-CHLORDANE 24,000 47,000 N/A N/A N/A 0.67 g/ke
319-85-7  |BETA BHC 3,000 14,000 N/A 0.84° N/A 0.67 pg/ke
33213-65-9 | BETA ENDOSULFAN 200,000"” 920,000"” N/A N/A N/A 0.67 pg/ke
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Honeywel

TABLE 3.2B

STANDARDS AND QUANTITATION LIMITS
SOIL AND SEDIMENT
TONAWANDA COKE SITE 108

P PARSONS

for ing and ing and
and of of
Analysis of Per-and| C Ct
6 NYCRR Part 375 Soil 6 NYCRR Part 375 Soil Class A Class C QAPP
Cleanup Objective (SCO) | Cleanup Objective (SCO) i i Q itati
for Commerclal Use™ for Industrial Use®™ (PFAS)® Value (SGV)® Value (SGV)® Limit UNITS
5103-74-2 | BETA-CHLORDANE NS NS N/A N/A N/A 0.67 pg/ke
319-86-8 | DELTA BHC 500,000 1,000,000 N/A 0.81% N/A 0.67 ug/kg
60-57-1 DIELDRIN 1,400 2,800 N/A 180 780 0.67 pg/ke
1031-07-8 | ENDOSULFAN SULFATE 200,000%” 920,000"” N/A N/A N/A 0.67 ug/ke
72-20-8 ENDRIN 89,000 410,000 N/A 90 220 0.67 pg/ke
7421-93-4 _|ENDRIN ALDEHYDE NS NS N/A N/A N/A 0.67 ug/kg
53494-70-5_|ENDRIN KETONE NS NS N/A N/A N/A 0.67 pg/ke
58-89-9 GAMMA BHC (LINDANE) 9,200 23,000 N/A 0.65° N/A 0.67 ug/kg
76-44-8 HEPTACHLOR 15,000 29,000 N/A 75 10,000 0.67 pg/ke
1024-57-3|HEPTACHLOR EPOXIDE NS NS N/A 15 2,100 0.67 ug/kg
72-435 METHOXYCHLOR NS NS N/A 59 N/A 1.3 pg/ke
72-54-8 P,P-DDD 92,000 180,000 N/A N/A N/A 0.67 ug/kg
72-55-9 P,P-DDE 62,000 120,000 N/A N/A N/A 0.67 pg/ke
50-29-3 P,P-DDT 47,000 94,000 N/A 44 48,000 0.67 pg/ke
8001-35-2 | TOXAPHENE NS NS N/A 6 250 17 pg/ke
PCBs (SW8082A)
12674-11-2 [PCB-1016 (Aroclor 1016) 1,000 25,000 N/A 100" 1000 33 ug/kg
11104-28-2 [PCB-1221 (Aroclor 1221) 1,000 25,000 N/A 100™ 1000™" 33 g/ke
11141-16-5 [PCB-1232 (Aroclor 1232) 1,000 25,000 N/A 100" 1000 33 ug/kg
53469-21-9 |PCB-1242 (Aroclor 1242) 1,000 25,000 N/A 100" 1000 33 pg/kg
12672-29-6 |PCB-1248 (Aroclor 1248) 1,000 25,000 N/A 100" 1000 33 ug/kg
11097-69-1 |PCB-1254 (Aroclor 1254) 1,000 25,000 N/A 100" 1000 33 pg/kg
11096-82-5 [PCB-1260 (Aroclor 1260) 1,000 25,000 N/A 100" 1000 33 ug/kg
37324-23-5 |PCB-1262 (Aroclor 1262) 1,000 25,000 N/A 100" 1000 33 pg/kg
11100-14-4 |PCB-1268 (Aroclor 1268) 1,000 25,000 N/A 100" 1000 33 ug/kg
PFAS ( E537.1)
2-(N-methyl perfluorooctanesulfonamido) acetic
2355-31-9 |acid N/A N/A NS N/A N/A 2 pg/ke
27619-97-2 |6:2 Fluorotelomer sulfonate N/A N/A NS N/A N/A 2 ug/kg
39108-34-4 |8:2 Fluorotelomer sulfonate N/A N/A NS N/A N/A 2 ug/kg
N-Ethyl-N-((heptadecafluorooctyl)sulphonyl)
2991-50-6 _|glycine N/A N/A NS N/A N/A 2 pg/ke
375-73-5 Perfluorobutanesulfonic acid (PFBS) N/A N/A NS N/A N/A 0.2 ug/kg
375224 | Perfluorobutanoic Acid N/A N/A NS N/A N/A 0.2 g/ke
Perfluorodecane Sulfonic Acid N/A N/A NS N/A N/A 0.2 ug/kg
335-76-2 Perfluorodecanoic acid (PFDA) N/A N/A NS N/A N/A 0.2 ug/kg
307-55-1 Perfluorododecanoic acid (PFDoA) N/A N/A NS N/A N/A 0.2 ug/kg
375-92-8 Perfluoroheptane Sulfonate (PFHPS) N/A N/A NS N/A N/A 0.2 ug/kg
375-85-9 Perfluoroheptanoic acid (PFHpA) N/A N/A NS N/A N/A 0.2 ug/kg
355-46-4 Perfluorohexanesulfonic acid (PFHxS) N/A N/A NS N/A N/A 0.2 ug/kg
307-24-4 Perfluorohexanoic acid (PFHxA) N/A N/A NS N/A N/A 0.2 ug/kg
375-95-1 Perfluorononanoic acid (PFNA) N/A N/A NS N/A N/A 0.2 ug/kg
754-91-6 Perfluorooctane Sulfonamide (FOSA) N/A N/A NS N/A N/A 0.2 ug/kg
1763-23-1 _ |Perfluorooctanesulfonic acid (PFOS) N/A N/A 0.07"? N/A N/A 0.2 ug/kg
335-67-1 Perfluorooctanoic acid (PFOA) N/A N/A 0.07"? N/A N/A 0.2 ug/kg
2706-90-3 | Perfluoropentanoic Acid (PFPeA) N/A N/A NS N/A N/A 0.2 jg/ke
376-06-7 Perfluorotetradecanoic acid (PFTA) N/A N/A NS N/A N/A 0.2 ug/kg
72629-94-8 | Perfluorotridecanoic Acid (PFTriA) N/A N/A NS N/A N/A 0.2 ug/kg
2058-94-8 Perfluoroundecanoic Acid (PFUnA) N/A N/A NS N/A N/A 0.2 ug/kg
METALS (SW6010C/SW7470A) and CYANIDE (SW9012)
7429-90-5 _[ALUMINUM NS NS N/A N/A N/A 10 me/kg
7440-36-0 | ANTIMONY NS NS N/A N/A N/A 6 mg/kg
7440382 |ARSENIC 16 16 N/A 10 33 1 mg/kg
7440-39-3 _|BARIUM 400 10,000 N/A N/A N/A 2 mg/kg
7440-41-7 _|BERYLLIUM 590 2,700 N/A N/A N/A 0.5 mg/kg
7440-439 [CADMIUM 9.3 60 N/A 1 5 0.5 mg/kg
7440-70-2__[CALCIUM NS NS N/A N/A N/A 100 mg/kg
7440-47-3 |CHROMIUM, TOTAL 400" 800""% N/A 43 110 1 mg/kg
7440-48-4 _|COBALT NS NS N/A N/A N/A 5 mg/kg
7440-50-8 |COPPER 270 10,000 N/A 32 150 2 mg/kg
7439-89-6 [IRON NS NS N/A N/A N/A 10 mg/kg
7439921 |LEAD 1,000 3,900 N/A 36 130 5 mg/kg
7439-95-4 _|MAGNESIUM NS NS N/A N/A N/A 100 mg/kg
7439965 | MANGANESE 10,000 10,000 N/A N/A N/A 1 mg/kg
7439-97-6  |MERCURY 2.809 5.7 N/A 0.2 1 0.033 mg/kg
7440-020 |NICKEL 310 10,000 N/A 23 49 4 mg/kg
7440-09-7 _|POTASSIUM NS NS N/A N/A N/A 200 mg/kg
7782-49-2 |SELENIUM 1,500 6,800 N/A N/A N/A 1 mg/kg
7440-22-4 _[SILVER 1,500 6,800 N/A 1 2.2 1 mg/kg
7440-23 5 [SODIUM NS NS N/A N/A N/A 100 mg/kg
7440280 |THALLIUM NS NS N/A N/A N/A 1 mg/kg
7440-622 | VANADIUM NS NS N/A N/A N/A 5 mg/kg
7440-66-6 _|ZINC 10,000 10,000 N/A 120 460 6 mg/kg
57-12-5 CYANIDE 27" 10,000"% N/A N/A N/A 0.5 mg/kg
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TABLE 3.2B
STANDARDS AND QUANTITATION LIMITS
SOIL AND SEDIMENT
TONAWANDA COKE SITE 108

for ing and ing and
and of of
Analysis of Per-and| C i Ct i
6 NYCRR Part 375 Soil 6 NYCRR Part 375 Soil i Class A i Class C QAPP
Cleanup Objective (SCO) | Cleanup Objective (SCO) i i Il i Qi itati
for Commerclal Use™ for Industrial Use®) (PFAS)® Value (SGV)® Value (SGV)® Limit 9 UNITS
TOTAL ORGANIC CARBON (USEPA approved Lloyd Kahn)
[TOTAL ORGANIC CARBON [ NS [ NS [ NS [ NS [ NS [ 500 [ me/kg
NOTES:
(1) Soil cleanup objectives from Table 375-6.8(b) in NYSDEC's "6 NYCRR PART 375 Environmental Remediation Programs," December 14, 2006.
(2) PFAS from NYSDEC's for Sampling and Analysis of Per- and Polyfluoroalkyl Substances (PFAS) Under NYSDEC's Part 365 Remedial Programs," January 2020.

)
)
(3) Sediment Guidance Values from NYSDEC's "Screening and Guidelines of Contaminated Sediments," June 24, 2014
(4) Actual laboratory reporting limit (RL) may vary. Laboratory RL or, at a minimum, the laboratory method detection limit (MDL) will meet the standard criteria.
Bioaccumulation-based SGV for human health
(6) Bioaccumulation-based SGV for wildlife
(7) SGV for sum of aldrin and dieldrin
(8) Sediment analysis only; Used for comparison to Sediment Guidance Values
(9) Quantitation limits vary. Suitable quantitation limits will be determined by selected analytical laboratory
(10) This SCO is for the sum of endosulfan |, endosulfan Il, and endosulfan sulfate
(11) SGV applies to total PCBs
(12) This guideline is for Synthetic Precipitation Leaching Procedure (SPLP) results and is applicable to either individual or combined concentrations of PFOA and PFOS
(13) The SCO for this specific compound (or family of compounds) is considered to be met if the analysis for the total species of this contaminant is below the specific SCO.
(14) This SCO is the lower of the values for mercury (elemental) or mercury (inorganic salts).
ug/kg Micrograms per kilogram
mg/kg Millagrams per kilogram
NS No Standard
N/A Not Applicable
TBD To be determined

)
)
)
)
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TABLE 3.2C

? PARSONS

STANDARDS AND QUANTITATION LIMITS - WASTE

TONAWANDA COKE SITE 108

TCLP Criteria QAPP Quantitation Limit UNITS

CAS NO. [cOMPOUND

TCLP VOLATILES (SW1311/SW8260C)
75-35-4 1,1-DICHLOROETHENE 0.7 0.01 mg/L
107-06-2 1,2-DICHLOROETHANE 05 0.01 mg/L
106-46-7 1,4-DICHLOROBENZENE 75 0.01 mg/L
71432 BENZENE 05 0.01 mg/L
56-23-5 CARBON TETRACHLORIDE 05 0.01 mg/L
108-90-7 CHLOROBENZENE 100 0.01 mg/L
67-66-3 CHLOROFORM 6 0.01 mg/L
78933 METHYL ETHYL KETONE (2-BUTANONE) 200 0.1 me/L
127-184 | TETRACHLOROETHYLENE (PCE) 0.7 0.01 mg/L
79-01-6 TRICHLOROETHYLENE (TCE) 05 0.01 mg/L
75-01-4 VINYL CHLORIDE 0.2 0.01 mg/L

TCLP SEMIVOLATILES (SW1311/SW8270D)

95-95-4 2,4,5-TRICHLOROPHENOL 400 0.05 mg/L
88-06-2 2,4,6-TRICHLOROPHENOL 2 0.05 mg/L
121-14-2 2,4-DINITROTOLUENE 0.13 0.05 mg/L
95-48-7 2-METHYLPHENOL (O-CRESOL) 200 0.05 mg/L
106-44-5  |3&4-METHYLPHENOL (M&P-CRESOL) 200 0.05 mg/L
118-74-1 HEXACHLOROBENZENE 0.13 0.05 mg/L
87-68-3 HEXACHLOROBUTADIENE 05 0.05 mg/L
67-72-1 HEXACHLOROETHANE 3 0.05 mg/L
98-95-3 NITROBENZENE 2 0.05 mg/L
87-86-5 PENTACHLOROPHENOL 100 0.1 mg/L
110-86-1 PYRIDINE 5 0.05 mg/L

TCLP PESTICIDES (SW1311/SW8081B)
57-74-9 CHLORDANE 0.03 0.01 mg/L
7220-8 ENDRIN 0.02 0.0005 mg/L
58-89-9 GAMMA BHC (LINDANE) 0.4 0.0005 mg/L
76-44-8 HEPTACHLOR 0.008 0.0005 mg/L
1024-57-3 |HEPTACHLOR EPOXIDE 0.008 0.0005 mg/L
72435 METHOXYCHLOR 10 0.0005 mg/L
8001352 | TOXAPHENE 05 0.02 mg/L

TCLP Herbicides (SW1311/SW8082A)
94-75-7 2,4-D (DICHLOROPHENOXYACETIC ACID) 10 0.005 mg/L
93-72-1 SILVEX (2,4,5-TP) 1 0.005 mg/L

TCLP METALS (SW1311/SW6010C/SW7470A)

7440-382 |ARSENIC 5 0.15 mg/L
7440-39-3 | BARIUM 100 25 mg/L
7440-439 |CADMIUM 1 0.01 mg/L
7440-47-3 |CHROMIUM, TOTAL 5 0.025 mg/L
7439-92-1 |LEAD 5 0.10 mg/L
7439-97-6 |MERCURY 0.2 0.002 mg/L
7782-49-2 |SELENIUM 1 0.10 mg/L
7440-22-4 |SILVER 5 0.025 mg/L
NOTES:

(1) Actual laboratory reporting limit (RL) may vary. Laboratory RL or, at a minimum, the laboratory method detection limit (MDL) will

meet the standard criteria.

mg/L Millagrams per liter
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Honeywell P PARSONS

4.0 DATA ACQUISITION

4.1 Sampling Methods

Any non-disposable sampling equipment used for chemical sampling will be cleaned and decontaminated prior
to use to prevent potential cross-contamination between each use. The FSP, best practices, and field
decontamination methods will be used to mitigate cross contamination. Additionally, this QAPP describes
management, handling, and tracking procedures for investigation-derived waste, including solid and liquid
materials, and personal protective equipment.

The special precautions described here will be taken to confirm that each sample collected is representative of
the conditions at that location and that the sampling and handling procedures neither alter nor contaminate the
sample. If failure in the sampling or measurement system occurs, the procedures specified in Section 10.3 of
this QAPP will be followed to identify who is responsible for implementing the appropriate corrective action. This
section presents sample container preparation procedures, sample preservation procedures, and sample
holding times.

For this program, the laboratory will purchase and distribute certified clean sample containers with chemical
preservatives. The sample containers used for chemical analysis must be virgin bottleware, I-Chem™ Series 300
(or equivalent). Vendors are required to provide documentation of analysis for each lot of containers, and the
documentation will be kept on file at the laboratory. Alternatively, the laboratory may perform testing to certify
that the sample containers are not contaminated. Since the containers supplied by the laboratory will be certified
clean, the bottles will not be rinsed in the field prior to use.

Laboratory-supplied sample kits (coolers containing field COC forms, custody seals, sample containers,
preservatives, and packing material) will be prepared by the laboratory’s Sample Management Staff and shipped
to the Field Team Leader. The type of containers, required sample volumes, preservation techniques, and holding
times for specific analyses are presented in the Tables 4.1A, 4.1B, and 4.1C.

Samples requiring chemical preservation will be collected in sample containers provided by the analytical
laboratory that already contain sufficient quantities of the appropriate preservative(s) to ensure that the sample
is kept in accordance with the method requirements. The laboratory must provide an adequate amount of pre-
preserved bottles with traceable high-purity preservatives, and additional preservative for use if the added
amount is not sufficient, based on request by the Field Team Leader and on an as-needed basis if additional
bottleware is needed during the field activities. The field team must verify that the preservative has been added
appropriately.
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TABLE 4.1A WATER SAMPLE CONTAINERIZATION PRESERVATION, AND

HOLDING TIMES
Analysis Bottle Type Preservation @ Holding Time ®
VOCs 3-40 mL glass vial w/ HCI to pH<2 14 days
Teflon septum Cool to 4°C
SVOCs, Pesticides, PCBs | 2-1 Liter amber glass Cool to 4°C 7 days for extraction
containers with Teflon- 40 days for analysis
lined lid
1,4-dioxane 1000 mL glass w/ Teflon | cgol to 40C 7 days for extraction
lined cap 40 days for analysis
Metals 1000 mL plastic bottle Nitric Acid to pH<2 6 months
Cool to 4°C 28 days (mercury)
Cyanide 500 mL plastic bottle NaOH to pH>12 14 days
Cool to 49C
PFAS 2-250 mL HDPE Cool to 4°C 14 days for extraction,

28 days for analysis

@ Al samples to be preserved in ice during collection and transport.

(b) Days from sample collection.

mL milliliter
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TABLE 4.1B SOIL/SEDIMENT SAMPLE CONTAINERIZATION
PRESERVATION, AND HOLDING TIMES

glass container

Analysis Bottle Type Preservation @ Holding Time (®
VOCs Encore or TerraCores Cool to 4°C 48 hours for extraction
14 days for analysis
SVOCs, alkyl PAHSs, 250 mL wide-mouth Cool to 4°C 14 days for extraction
Pesticides, PCBs glass container 40 days for analysis
Metals 250 mL wide-mouth Cool to 4°C 6 months
glass container 28 days (mercury)
Cyanide 250 mL wide-mouth Cool to 4°9C 14 days
glass container
PFAS 250 mL wide-mouth Cool to 4°C 14 days for extraction,
glass container 28 days for analysis
TOC 250 mL wide-mouth Cool to 4°C 14 days

(@) All samples to be preserved in ice during collection and transport.

(b) Days from sample collection.

NA = Not applicable.
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TABLE 4.1C WASTE SAMPLE CONTAINERIZATION PRESERVATION, AND

HOLDING TIMES
Analysis Bottle Type Preservation2 Holding Timeb
VOCs 3-40 mL glass vial w/ Cool to 4+20C 7 days
Teflon septum
TCLP VOCs Wide-mouth glass Cool to 4+20C 14 days for TCLP extraction

container.

14 days for analysis

SVOCs, Pesticides,
PCBs

Wide-mouth glass
container with Teflon-lined
lid

Cool to 4+20C

14 days for extraction
40 days for analysis

TCLP SVOCs
TCLP Pesticides
TCLP Herbicides

Wide-mouth glass
container with Teflon-lined
lid

Cool to 4+2°C

14 days for TCLP extraction
7 days for extraction
40 days for analysis

Metals Wide-mouth glass Cool to 4+2°C 6 months (mercury - 28
container. days)
TCLP Metals Wide-mouth glass Cool to 4+2°C 6 months (mercury - 28

container.

days)

Ignitability, Corrosivity,
Reactivity

Wide-mouth glass
container.

Cool to 4+20C

7 days (14 days for
reactivity)

@) Al samples to be preserved in ice during collection and transport.

(b) Days from sample collection.
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4.2 Sample Handling and Custody

This section presents sample handling and custody procedures for both the field and laboratory. Implementation
of proper handling and custody procedures for samples generated in the field is the responsibility of field
personnel. Both laboratory and field personnel involved in the COC and transfer of samples will be trained as to
the purpose and procedures prior to implementation. For transfer of samples within the laboratory, an internal
COC will be required.

4.2.1 Sample Handling

Samples to be collected for the work assignment are specified in work plan. After the samples are collected, they
will be split as necessary among preserved containers appropriate to the parameters to be analyzed. Each
container will be provided with a sample label that will be filled out at the time of collection. The sampler will
print label information, specified below, on each label either before or immediately after collecting the sample
with an indelible writing instrument. The label will be protected from water and solvents with clear label packing
tape.

The following information, at a minimum, is required on each sample label (note: the location ID and the sample
ID as described in the Data Management section below inherently identify some of this information, see below):

= (Client

= Project name

= Sampling location

= Sample number

= Date and time of sample collection
= Parameters to be analyzed

= Preservative(s) added, if any

= |nitials of the sampler

Following sample collection, excess soil, water, etc., will be wiped from the outside of the sample containers with
a paper towel and the lids will be checked to verify they are tightly closed. Each glass container will be wrapped
with bubble wrap to minimize breakage during transport. Bottles containing soil, sediment, and water samples
will be placed in separate Ziploc® bags (one bag) and set on ice (ice bath not necessary). Documentation of
equipment and methods used in the field for treating the samples will be maintained in the field logs, and a COC
will be initiated to document transfer of the samples from the field team to the laboratory. In preparation for
shipment to the analytical laboratory, the shipment cooler will be packaged as follows:

Soil and water samples:

= Fill a dry shipment cooler with inert cushioning to a depth of 1 inch to prevent bottle breakage. A separate
shipment cooler will be used for PFAS samples.

= Place the bagged samples and the laboratory-provided temperature blank upright in the sample cooler. The
temperature blank should be placed in the center (horizontally and vertically) with the samples surrounding.

= Place additional cushioning material around the sample bottles as necessary.

= Place bags of ice in the remaining void space to keep the samples cooled to 4 degrees Celsius (°C).

= Complete the COC form (see Section 4.2.2). Place the COC form in a polyethylene, sealable bag (such as a
1-gal Ziploc® bag or equivalent) and tape the bag to the interior of the cooler lid. Field personnel retain a
copy of the COC form; another copy is transmitted to the data manager (quality assurance officer, QAO) and
the Project Manager specified in the PMP.
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Prior to sealing for shipment, the list of samples will be checked against the container contents to verify the
presence of each sample listed on the COC record including the temperature blank.

Affix a custody seal to the cooler.

Seal the cooler securely with packing tape, taking care not to cover labels if already present.

Label the cooler appropriately in accordance with the Department of Transportation (DOT) regulations
(49 CFR 171 through 179).

Ship the samples in accordance with the DOT requirements outlined in 49 CFR 171 through 179. Complete
the carrier bill of lading and retain a copy on file.

Samples will be delivered to the laboratory by the most expedient means to meet holding times. Whenever
practicable, samples will be shipped on the day of collection for delivery to the laboratory the morning of
the day after collection. The laboratory will be required to adhere to holding times for sample analyses.
Laboratory performance requirements for analysis turnaround time will be established using the validated
time of sample receipt (VTSR) in accordance to NYSDEC requirements. The field team will carefully
coordinate sampling activities with the laboratory to see that holding times are met.

The required holding times must be adhered to for the initial sample preparation/analysis. If subsequent
reanalysis or re-extraction becomes necessary because of method requirements or additional requirements
stated here, the laboratory will make every effort to perform those re-extractions and/or reanalysis within the
primary holding times. Any holding time that is exceeded will be reported immediately to the Project Manager
and the QAO by the laboratory QA manager.

4.2.2 Field Sample Custody

The primary objective of sample custody procedures is to create an accurate written record that can be used to
trace the possession and handling of samples from the moment of their collection through analysis until their
final disposition. A sample (or sample container) will be considered under custody if:

In a person's possession

Maintained in view after possession is accepted and documented

Locked and tagged with custody seals placed on the sample cooler so that no one can tamper with it after
having been in physical custody

In a secured area that is restricted to authorized personnel

The sample custody flowchart is shown in Figure 4.1.

DATA REQUIRED ON CHAIN-OF-CUSTODY

Project name and client

Signatures of samplers

Sample number, data and time of collection, and grab or composite sample designation
Signatures of individuals involved in sample transfer

If applicable, the air bill or other shipping number

ADDITIONAL ITEMS THAT SHOULD BE INCLUDED

Sample matrix

Number of sample containers

Analyses to be performed

Preservative(s)

Name of the analytical laboratory to which the samples are sent
Method of sample shipment

Project number
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A COC record will accompany the samples from the time the samples leave the original sampler’s possession
through the sample shipments’ receipt at the laboratory. Triplicate copies of the COC record must be completed
for each sample set collected. See chart for data requirements.

If samples are split and sent to different laboratories, a copy of the COC record is sent with each sample.

The REMARKS space on the COC form is used to indicate if the sample is a MS/MSD, or any other sample
information for the laboratory. Since they are not specific to any one-sample point, blanks are indicated on
separate rows. Immediately prior to sealing the sample cooler, the sampler will sign the COC form and write the
date and time on the first RELINQUISHED BY space. The sampler will also write the method of shipment, the
shipping cooler identification number, and the shipper air bill number on the top of the COC form. Mistakes will
be crossed out with a single line in ink and initialed by the author.

Sampling personnel will retain one copy of the COC form, and the other two copies are put into a sealable plastic
bag and taped inside the lid of the shipping cooler. The cooler lid is closed, custody seals provided by the
laboratory are affixed to the latch and across the back and front lids of the cooler, and the person relinquishing
the samples signs his or her name across the seal. The seal is taped, and the cooler is wrapped tightly with clear
packing tape. Field personnel then relinquish the cooler to personnel responsible for shipment, typically an
overnight carrier.

The COC seal must be broken to open the sample cooler. Breakage of the seals before receipt at the laboratory
may indicate tampering. If tampering is apparent, the laboratory will contact the Field Team Leader for direction
on whether to proceed with the analyses.

Sampling personnel record the information placed on the COC record in the field logs. They also include in the
log a detailed description of the exact locations from which the samples were collected, any pertinent conditions
under which the samples were obtained, and the lot number of the containers used.

4.2.3 Laboratory Sample Management

The laboratory has a designated Sample Management Staff responsible for receiving samples in the laboratory,
opening the coolers, checking the sample integrity and custody seals, logging samples into the laboratory
information management system (LIMS), and controlling the handling and storage of samples while in the
laboratory. The laboratory is a secure facility and only authorized laboratory personnel are allowed to handle
active samples. The laboratory maintains an SOP for sample management.

4.2.4 Sample Receipt and Logging

Upon receipt at the laboratory, sample-receiving personnel inspect the samples for integrity of the custody seal,
check the shipment against the COC form, and note any discrepancies. Specifically, the sample-receiving
personnel note any damaged or missing sample containers. At this time, the field COC record is completed and
signed by the Sample Management Staff.

Using the temperature blank in each cooler, the temperature of each incoming sample cooler is measured and
recorded during the sample receipt and log-in procedures before samples are placed in laboratory cold storage.
Similarly, the laboratory documents that its cold storage facilities are being maintained through daily (at a
minimum) documented temperature measurements using a thermometer.

Upon receipt, Sample Management Staff measure and record on the preservation documentation sheet the pH
of acid- or base-preserved aqueous samples. Any problems observed during sample receipt must be
communicated to the Field Team Leader and/or the QAO verbally and either by fax transmission or email within
24 hr (preferably 3 hr beginning with the normal business day or immediately following for problems noted during

Quality Assurance Project Plan - Honeywell October 2020
P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\QAPP\Revision 1\QAPP - Tonawanda Coke 108_1020.docx 4-7



Honeywell P PARSONS

second shifts or weekends) after discovery and before samples are released to the laboratory for analysis.
Problems may include but are not limited to broken bottles, errors or ambiguities in paper work, insufficient
sample volume or weight, inappropriate pH, and elevated temperature.

When the shipment is inspected and the COC record agree, the sample receiving personnel enter the sample
and analysis information into the LIMS and assignh each sample a unique laboratory number. This number is
affixed to each sample bottle.

4.2.5 Sample Storage Security

While in the laboratory, the samples and aliquots that require cold storage will be stored and will be maintained
in a secured refrigerator unless they are being used for preparation and/or analysis. All of the refrigerators in
the laboratory used for storage of samples have restricted access and are numbered. In addition, dedicated
refrigerators are designated for extracts and analytical standards. The sample storage areas are in the
laboratory, and access is limited to laboratory personnel. Specific requirements for sample storage are described
below:

= Samples will be removed from the shipping container and stored in their original containers unless
damaged.

= Damaged samples will be disposed in an appropriate manner, and the disposal will be documented or
repacked as necessary and appropriate.

=  Samples and extracts will be stored in a secure area designed to comply with the storage method(s) defined
in the contract.

= The storage area will be kept secure at all times. The sample custodian or designated personnel will monitor
access to the storage area.

= Standards or reagents will not be stored with samples or sample extracts.

The following SOPs for laboratory sample security will be implemented to confirm that the laboratory satisfies
sample COC requirements:

= Samples will be stored in a secure area.

= Access to the laboratory will be through a monitored area. Other outside access doors to the laboratory will
be kept locked.

= Visitors must sign a visitor’s log and will be escorted while in the laboratory.

= Refrigerators, freezers, and other sample storage areas will be securely maintained.

Storage blanks will be initiated and analyzed on a weekly basis for each cold storage unit used to hold samples
submitted for the analysis of VOCs. Field QC samples must be stored in the same cold storage units as the
samples that they are associated with (even if the matrices are different). All soil samples must undergo thorough
sample homogenization (stirred within the original sample container) using inert utensils and mixing platforms
that will not interfere with the target analytes being requested for analysis with the exception of soil samples
submitted for the analysis of VOCs. Samples for VOC determinations will be stored in a secure refrigerator
separate from other samples, sample extracts, reagents, and standards.
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4.2.6 Retention and Disposal of Samples

The laboratory must retain all excess samples within their original sample bottles for a minimum of 30 days in
cold storage (below 4°C) following submission of the validated data to NYSDEC. At that time, the laboratory must
contact the Field Team Leader for authorization for responsible disposal or further storage instructions. At the
point at which the laboratory is provided authorization to dispose of the samples, the laboratory will be
responsible, and will assume all liability for proper characterization and disposal of samples and bottleware in
accordance with all local, state, and federal regulations.

FIGURE 4.1 SAMPLE CUSTODY FLOW CHART
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FIGURE 4.2 EXAMPLE OF CHAIN-OF-CUSTODY RECORD

. . [AEST Ret:
Submitted to:
Chain Of Custody / Analysis Request cocu: [ |
L.ab Use Only
Privileged & Confidentlal 1 1 Site Narme: | Lab Proj #
Lab ID
Location of Site:
[(Client Comtact: (name, oo, address) [Sanpler: Freservative
Po# | ool [1ct o
Amalysis Turmaround Time:
Standard - Y Column Study Sedment
2 weeks
-
¥ Repart To: z
1 wesk H
Invaice Ta ‘g ;
Mext Day - E- £
oz
HE
Sumple Identification (e =
tart nd
Depth | Depth Sample Sample Sample | Sample Sample
Location ID ny 3] Ficld Snﬂe]c I Date Time Type Maltrix Purpose  [# of Cont. | Unies
1
2
3
4
&
7
2
10
11
12
Special Instructions: Notes:
R.elingquished by Company F’-’C‘EI'-‘?d by Company Condition Custody Seals Intact I
Date/Time L DateTime (Cooler Ternp.
ﬁtlilk[l|jijl|c[| by Company| Receved by Company [Condition Custody Seals Intact I
Date/Time DataTime (Coaler Temp
[Freservatives 0= None; [ = HCL]; 2 = HNO3); [3 = H2804]; [{ = NaOH]; [5 = Zn. Acetate]: [6 = MeOH]: [7 = NaHS04]: 8 = Other (specify): ]

Quality Assurance Project Plan - Honeywell
P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\QAPP\Revision 1\QAPP - Tonawanda Coke 108_1020.docx

October 2020
4-10



Honeywell P PARSONS

5.0 DATA MANAGEMENT

5.1 Introduction

The electronic data management systems will be implemented to process the information effectively without
loss or alteration. As of April 1, 2011, the New York State Division of Environmental Remediation (DER) has
implemented an Environmental Information Management System (EIMS). The EIMS uses the database software
application EQuIS™ from EarthSoft® Inc. In an effort to improve the management of environmental data and
reduce paper quantities, all laboratory analytical data minus instrument raw data must be submitted in the DEC-
approved Electronic Data Deliverable (EDD).

Data providers must download and install the EQuIS Data Processor (EDP) to check their properly formatted
EDD as well as the NYSDEC DER Format file. The EDP performs a series of formatting checks on the EDD and
identifies any errors in the data file prior to submission. All EDDs are to be error free when submitted. It is
important that the most recent version of the EDP and NYSDEC format file are employed since the valid values
used by EIMS are periodically updated for the EDP.

5.2 Field Data Management

The Field Team Leader will manage data generated in the field. This person or their designee will be responsible
for recording and documenting sampling activities in the field logs, on sampling records (as appropriate), and on
COC forms (when samples are collected) as described in Section 4.2.2. The records may be photocopied and
stored in the project file along with the original.

A sample nomenclature system was developed with the data management team. Each sample name will be
unique to include a location ID and field sample ID. The following sample naming conventions will be used for
each sampling task:

Groundwater/Surface Water Samples:
Naming Format: Monitoring well ID-Sample Date

Example: MW-5-2020-02052020. Groundwater sample from MW-5-2020.

Soil/Sediment Samples:
Naming Format: Soil boring/Test pit ID/Sediment core location-depth interval-Sample Date

Example: SB-2-2020-4-6-02052020. Soil sample from SB-2-2020, from 4 to 6 feet deep, collected on
February 5, 2020

Waste Characterization Samples:
Naming Format: Sample number-waste type-date
Examples: IDW-01-SW-10192020 (SW = solid waste collected on October 19, 2020)
IDW-02-LW-10192020 (LW = liquid waste collected on October 19, 2020)

IDW-03-DW-101920 (DW = debris/mixed waste such as sample tubing, PPE, etc. collected on
October 19, 2020)

The Database Manager will add data to EIMS through the input module of the system.
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DATA INPUT TO EIMS MAY INCLUDE:

- Sample planning information (e.g., sample depth)
- Chain-of-custody data

- Sediment coring logs

- Geotechnical data

- Location and geographic data

- Field measurements

- Meteorological data

- Waste characterization data

- Groundwater levels

- Radiodating data

- Laboratory analytical data

5.3 Laboratory Data Management

Laboratory data management involves several important stages that include data transformation, review,
verification, and validation, as well as data storage, retrieval, and security. The laboratory will implement a data
management system to manage the data from its generation in the laboratory to its final reporting and storage.
The data management system will include, but not be limited to, the use of standard record-keeping practices,
standard document control systems, and the electronic data management system.

The laboratory data reduction, verification, validation, and reporting procedures and project data management
activities, data/information exchange procedures ensure that complete documentation is maintained,
transcription and reporting errors are minimized, and data are properly review.

Specific laboratory data management requirements and procedures are discussed in Sections 6 and 9 of this
QAPP.
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6.0 DOCUMENTS AND RECORDS

6.1 Introduction

Records will be maintained to document accurately the data generation process during investigation in the field,
sample analysis in the lab, and during data validation. Project documentation will be maintained in general
accordance with guidelines in the National Enforcement Investigation Center Policies and Procedures (USEPA
1986). A project file will be maintained that will contain appropriate project documentation; see components in
chart. Some of this documentation may be retained electronically in lieu of paper copies. Table 6.1 summarizes
the types of project documents and records.

MINIMUM COMPONENTS OF PROJECT FILE

- Project plans and specifications

- Field logs and data records

- Photographs, maps, and drawings

- Sample identification documents

- Chain-of-custody records

- Data review notes

- Report notes and calculations

- Progress and technical reports and

- Correspondence and other pertinent information

- Full analytical data deliverables package provided by the lab,
including QC documentation and electronic data deliverable

6.2 Field Records

Field personnel are responsible for documenting sample handling activities, observations, and data in field
sampling records including field logs, COC records, photographs, and pre-design investigation records. The Field
Team Leader is responsible for maintaining these documents. Each record is described below.

6.2.1 Field Log

A Field Log will be used to document RI activities. The field log will have consecutively numbered pages, and
documentation will be recorded using waterproof ink. Incomplete lines, pages, and changes in the log will be
lined out with a single line, dated, and initialed. More detailed procedures for documenting investigation activities
(such as field sampling records and boring log forms) and type of information to include in the field log may be
developed.
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MINIMUM REQUIREMENT FOR INFORMATION IN FIELD LOG
- Responsible person’s name

- Date and time of activity
- Equipment and methods used for field preparation of samples
- Field measurements of samples (e.g., pH, temperature)

- Information coordinating sample handling activities with appropriate field activities and chain-of-
custody documentation

Daily calibration activities:
Calibrator's name
Instrument name and model
Date and time of calibration
Standards used and their source
Temperature (if appropriate)
Results of calibration
Corrective actions taken (if any)

6.2.2 Electronic Field Data Management

The field sampling program will have an electronic data management component. The system will be designed
to specify the necessary samples taken at any given location and to provide the ability to be updated and
amended in the field. This will provide a management system that efficiently tracks the needs of the sampling
scope. As the samples are taken, log entries are put in the database, and sample labels are printed. At any given
time a COC record can be printed as well.

6.2.3 Chain-of-Custody Record

The COC record establishes the documentation necessary to trace sample possession from the date and time of
sample collection, through sample shipment, to the date and time of arrival at the laboratory designated to
perform analysis. The ability to trace the history of a sample is essential to show that the sample collected was,
indeed, the sample analyzed and that the sample was not subjected to biasing influences. Evidence of sample
traceability and integrity is provided by COC procedures. These procedures are necessary to support the validity
of the data and will accompany each shipping container.

A copy of the COC record will be detached and kept with the field log or placed in the project file; the original
record will accompany the shipment.

6.3 Laboratory Records

Laboratories providing analytical support for this project must maintain records to ensure that all aspects of the
analytical processes are adequately documented to ensure legal defensibility of the data.

When a mistake is made, the wrong entry is crossed out with a single line, initialed, and dated by the person
making the entry, and the correct information recorded. Obliteration of an incorrect entry or writing over it is not
allowed, nor is the use of correction tape or fluid on any laboratory records.
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Overwriting or disposal of any electronic media prior to a five-year expiration period is strictly prohibited. All
electronic and hardcopy data must be stored in an easily accessible climate-controlled environment. The
laboratory will exercise “best practices” in terms of frequent, redundant electronic backup procedures on proper
long-term storage media to assure that all electronic data representing sample analyses will be maintained for
the five-year storage period. Electronic data must be stored in a secure, limited-access area with redundant
copies stored in fireproof vaults and/or stored off-site of the laboratory facilities.

Sample preparation in the laboratory must be fully documented and include sample preparation conditions (such
as digestion temperatures). In addition, documentation must allow complete traceability to all prepared or
purchased reagents, acids and solvents, and reference solutions. All spike solutions and calibration standards
must be used prior to labeled expiration dates and stored in accordance with manufacturers recommended
conditions. Complete and unequivocal documentation must exist to enable traceability of all prepared spike
solutions, calibration standards, and prepared reagents back to the reference materials utilized. Organic extracts
must be stored in the same type of vials (amber or clear) as the associated standards at the appropriate storage
temperatures.

The unit conventions set forth in the figures for reported data will be consistent with standard laboratory
procedures. Reporting units used are those commonly used for the analyses performed. Concentrations in soil
and sediment samples will be expressed in terms of dry weight, with moisture content reported for each sample.

Laboratory records used to document analytical activities in the laboratory will include reagent and titrant
preparation records, standard preparation logs, sample preparation logs, bench data sheets, instrument run
logs, and strip chart recordings/chromatograms/computer output. Additional records will include calibration
records, maintenance records, nonconformance memos, and Corrective Action Request (CAR) forms.

LAB RECORDS SHOULD CONVEY:

- What was done

- When it was done
- Whodiditand

- What was found

REQUIREMENTS FOR LAB RECORDKEEPING

- Data entries must be made in indelible water-resistant ink

- Date of each entry and observer must be clear

- Observer uses his or her full name or initials

- Initial and signature log is maintained so the recorder of every entry can be identified

- Information must be recorded in notebook or on other records when the observations are made
- Recording information on loose pieces of paper not allowed

6.3.1 Operational Calibration Records

Operational calibration records will document the calibration of instruments and equipment that are corrected
on an operational basis. Such calibration generally consists of determining instrumental response against
compounds of known composition and concentration or the preparation of a standard response curve of the
same compound at different concentrations. Records of these calibrations are maintained in the following
documents:
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= Standard preparation information, to trace the standards to the original source solution of neat compound,
is maintained in LIMS or laboratory standard preparation logs.

= |nstrument logbook provides an ongoing record of the calibration for a specific instrument. The logbook
should be indexed in the laboratory operations records and should be maintained at the instrument by the
chemist. The chemist must sign and date all entries, and the QM or his designee must review them.

= For Level IV data packages, copies of the raw calibration data will be kept with the analytical sample data
so the results can readily be processed and verified as one complete data package. If samples from several
projects are processed together, the calibration data is copied and included with each group of data. The
laboratory will maintain all calibration, analysis, and corrective action documentation (both hard copy and
electronic data) for a minimum of seven years. The documentation maintained must be sufficient to show
all factors used to derive the final (reported) value for each sample. Documentation must include all
calculation factors such as dilution factor, sample aliquot size, and dry-weight conversion for solid samples.
The individual who performs hand calculations must sign and date them. This documentation must be
stored with the raw data. Calculations performed by the data system will be documented and stored as
electronic and hard copy data. The instrument printouts will be kept on file, and the electronic data will be
stored by the laboratory for a minimum of seven years.

6.3.2 Maintenance Records

Maintenance records will be used to document maintenance activities, service procedures, and schedules. They
must be traceable to each analytical instrument, tool, or gauge. The individual responsible for the instrument
must review, maintain, and file these records. These records may be audited by the QAO to verify compliance.
Logs must be established to record and control maintenance and service procedures and schedules.

6.3.3 Nonconformance Memos

Nonconformance Memos (NCM) may be either a hard copy record or an electronic database record. In either
case, review and release of the record must be documented by the initiator, the analytical group leader where
appropriate, the laboratory project manager (LPM), and the laboratory QA manager. All internal laboratory
nonconformance documentation will be communicated to the Field Team Leader by the laboratory project
manager verbally and summarized in the report narrative. The NCM will be used to document equipment that
fails calibration and will identify any corrective actions taken.

6.3.4 Corrective Action Request (CAR) Forms

The laboratory must use CAR forms to document any incidents requiring corrective action. The CAR form will be
issued to the personnel responsible for the affected item or activity. A copy will also be submitted to the LPM.
The individual to whom the CAR is addressed will return the requested response promptly to the QA personnel
and will affix his or her signature and date to the corrective action block after stating the cause of the conditions
and corrective action to be taken. QA personnel will maintain a log for status of CAR forms to confirm the
adequacy of the intended corrective action and to verify its implementation. CARs will be retained in the project
record file.

6.3.5 Analytical Data Reports

Analytical data will be reported as an EDD and as an analytical data package. The analytical laboratories are
required to submit all data, preliminary and final, in formatted EDDs in accordance with NYSDEC’s requirements.
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The laboratory must meet 100% compliance with these requirements. The Parsons Database Manager will
submit written requests dictating the requirements and appropriate files to be supplied by the laboratory. The
specifications of the EDD are presented in Section 5. EDDs are required for this project for all data collected
regardless of whether the data will be validated or not.

Analytical data reports will be provided by the laboratory within 28 calendar days following receipt of a complete
Sample Delivery Group (SDG) and will include the specifications identified in Attachment 1. An SDG is considered
to include all samples received for the same project or site, to a maximum of twenty investigative samples not
to exceed 5 consecutive days of sampling. The data package provided by the laboratory will be Level IV data in
the NYSDEC ASP Category B format for all data requiring validation, unless an alternative requirement is specified
in a laboratory statement of work (SOW) and will contain all information to support the data validation in
accordance with the USEPA Region Il SOP as described in Section 9. Additionally, the completed copies of the
COC records, accompanying each sample from the time of initial bottle preparation to completion of analysis,
must be attached to the analytical reports.

6.4 Data Validation and Audit Records

Data validation personnel are responsible for documenting validation procedures and results in the form of a
data usability summary report (DUSR). The QAO will be responsible for maintaining this report and the QAO will
be responsible for its distribution. Additionally, audit reports will be prepared and distributed by the QAO. A brief
description of each record is described below.

6.4.1 Data Usability Summary Records

The DUSR will be prepared as required by NYSDEC DER-10 Technical Guidance for Site Investigation and
Remediation, Appendix 2B, May, 2010. The DUSR will summarize the impacts of using data that do not achieve
overall data quality objectives or that do not meet PARCC and sensitivity criteria identified in Section 3.2.

6.4.2 Audit Records

Among other QA audit reports, which may be generated during the conduct of activities, a final audit report for
this project may be prepared by the QAO. The report will include:

= Periodic assessment of measurement data accuracy, precision, and completeness
= Results of performance audits and/or system audits

= Significant QA problems and recommended solutions for future projects

= Status of solutions to any problems previously identified
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TABLE 6.1 SUMMARY OF FIELD, LABORATORY, AND DATA MANAGEMENT RECORDS

REPORT

PERSON RESPONSIBLE FOR

MAINTENANCE

DISTRIBUTION

STORAGE

PROJECT FILES AND FIELD SAMPLING RECORDS

Field Log

Field Team Leader

Project Manager

Job File at Primary Contractor's Location

Photographs

Field Team Leader

Project Manager

Job File at Primary Contractor's Location

Chain-of-Custody

Field Team Leader

Project Manager

Job File at Primary Contractor's Location

Field Sampling Records

Field Team Leader

Project Manager

Job File at Primary Contractor's Location

LABORATORY RECORDS

Reagent and Titrant Preparation
Records

Quality Assurance Manager

Laboratory Project Manager

Job File at Laboratory

Standards Preparation Logs

Quality Assurance Manager

Laboratory Project Manager

Job File at Laboratory

Sample Preparation Logs

Quality Assurance Manager

Laboratory Project Manager

Job File at Laboratory

Bench Data Sheets

Quality Assurance Manager

Laboratory Project Manager

Job File at Laboratory

Instrument Run Logs

Quality Assurance Manager

Laboratory Project Manager

Job File at Laboratory
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TABLE 6.1 SUMMARY OF FIELD, LABORATORY, AND DATA MANAGEMENT RECORDS (CONT.)

REPORT

PERSON RESPONSIBLE FOR

MAINTENANCE

DISTRIBUTION

STORAGE

Strip Chart Recordings/
Chromatograms/Computer Output

Quality Assurance Manager

Laboratory Project Manager

Job File at Laboratory

Analytical Data Reports

Quality Assurance Manager

Laboratory Project Manager

Job File at Laboratory

Log-in Sheets

Quality Assurance Manager

Laboratory Project Manager

Job File at Laboratory

Maintenance Records

Quality Assurance Manager

Laboratory Project Manager

Instrument Maintenance Logbook at
Laboratory

Periodic Calibration Records

Quality Assurance Manager

Laboratory Project Manager

QA Files at Laboratory

Operational Calibration Records

Quality Assurance Manager

Laboratory Project Manager

Job File at Laboratory

Nonconformance Memos

Quality Assurance Manager

Laboratory Project Manager

Maintained in Database File at Laboratory

Corrective Action Request Forms

Quality Assurance Manager

Laboratory Project Manager

Client Correspondence Records at
Laboratory

DATA VALIDATION AND AUDIT RECORDS

Data Validation Reports

Quality Assurance Officer

Quality Assurance Officer

Job File at Primary Contractor's Location

Audit Reports

Quality Assurance Officer

Quality Assurance Officer

Job File at Primary Contractor's Location
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7.0 ANALYTICAL PROCEDURES

7.1 Introduction

To meet program specific regulatory requirements for chemicals of concern, all methods will be followed as
stated, with some specific requirements noted below. Chemical analyses for inorganics, organics, and wet
chemistry parameters will be conducted in accordance with the QAPP, laboratory’s SOPs (maintained “on-file” at
the laboratory), and with referenced analytical methods including USEPA SW846 Test Methods for Evaluating
Solid Waste, Physical, and Chemical (USEPA 1997), Methods for Chemical Analysis of Water and Wastes (USEPA
1983), and NYSDEC Guidance for Sampling and Analysis of PFAS. Where requirements conflict, the technical
and QA/QC requirements in this QAPP, or the Work Assignment Scoping Documents take precedence.

7.2 Standard Operating Procedures (SOPs)

SOPs are a written step-by-step description of laboratory operating procedures exclusive of analytical methods.
Laboratories providing analytical support for this project will be required to document all procedures in SOPs.
The SOPs must address the following areas:

= Storage containers and sample preservatives
= Sample receipt and logging

= Sample custody

= Sample handling procedures

= Sample transportation

= Glassware cleaning

= Laboratory security

= QC procedures and criteria

= Equipment calibration and maintenance
= Documentation

= Safety

= Data handling procedures

= Document control

= Personnel training and documentation

= Sample and extract storage

= Preventing sample contamination

= Traceability of standards

= Data reduction and validation

= Maintaining instrument records and logbooks
= Nonconformance

= Corrective actions

= Records management
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8.0 QUALITY CONTROL (QC)

8.1 Introduction

A QC program is a systematic process that controls the validity of analytical results by measuring the accuracy
and precision of method and matrix, developing expected control limits, using these to detect anomalous events,
and requiring corrective action techniques to prevent or minimize the recurrence of these events. QC
measurements for analytical protocols are designed to evaluate laboratory performance, and measurement
biases resulting from the sample matrix and field performance.

= Field performance: QC samples are used to evaluate the effectiveness of the sampling program to obtain
representative samples, eliminating any cross contamination. These samples will include trip blanks, field
duplicates and rinse blanks.

= Sample performance: Factors associated with sample preparation and analysis influence accuracy and
precision. Such factors are monitored by the use of internal QC samples. QC field samples are analyzed to
evaluate measurement bias due to the sample matrix based on evaluation of matrix spike (MS) and matrix
spike duplicate (MSD) samples. If acceptance criteria are not met, matrix interferences are confirmed either
by reanalysis or by inspection of the LCS results to verify that laboratory method performance is in control.
Data are reported with appropriate qualifiers or discussion.

= Laboratory method performance: All QC criteria for method performance should be met for all target
analytes for data to be reported. These criteria generally apply to instrument detector assessment (such
as, tunes, inductively coupled plasma (ICP) interference check sample), calibration, method blanks, and
LCS. Variances will be documented and noted in the case narrative of the report.

8.1.1 Field Quality Control Samples

QC samples will be collected in the field as part of the sampling program to allow evaluation of data quality. Field
QA/QC samples will consist of the collection and analysis of field blanks, equipment rinse blanks, field duplicates,
and MS/MSD samples, at a frequency of 1:20 for each sample media. Temperature blanks will accompany each
sample shipment container (cooler) shipped to the laboratory for sample analysis (water and soil). An equipment
rinse blank will be collected from disposable sampling equipment at a frequency of once per lot. For PFAS
sampling, equipment rinse blanks and field blanks will be collected daily. Standard sample identifiers will identify
field QA/QC samples and they may provide no indication of their nature as QA/QC samples.

A summary of the type and collection frequency of field QC samples to be collected respective to the sampling
programs specified in this QAPP, is included in Table 8.1. A description of each QC sample is included below.

8.1.1.1 Equipment Rinse Blanks

To assess field sampling and decontamination performance, equipment rinse blanks will be used to evaluate
the effectiveness of the decontamination procedures for chemical sampling equipment. Equipment rinse blanks
will be collected as part of all chemical sampling programs, except for waste characterization samples. For
groundwater sampling, an equipment rinse blank is a sample of deionized water provided by the laboratory that
is poured over or through the sampling equipment (e.g., stainless steel spoon, tubing, etc.) into the sample
container. An equipment rinse blank will be collected at a frequency of 1:20 samples per type of sample
collection activity using non-disposable sampling equipment. An equipment rinse blank will be collected from

Quality Assurance Project Plan - Honeywell October 2020
P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\QAPP\Revision 1\QAPP - Tonawanda Coke 108_1020.docx 81



Honeywell P PARSONS

disposable sampling equipment at a frequency of once per lot. For PFAS sampling, equipment rinse blanks will
be collected daily using laboratory supplied PFAS-free water.

8.1.1.2 Field Duplicates

Coded (blind) field duplicates will be used to assess the precision of field sampling procedures. Precision of a
sample is calculated by quantifying the RPD between two sample measurements (Section 3.2.2.1). If the RPD of
field duplicate results is greater than the precision criterion, environmental results for the field duplicate pair will
be qualified as estimated. The Field Leader responsible for sample collection and processing should be notified
to identify the source of variability (if possible), and corrective action should be taken (Section 10.3).

Coded (blind) field duplicates will be collected to evaluate the representativeness and effectiveness of
homogenization and proper mixing for soil and aqueous samples and to assess sampling errors for vapor
intrusion samples. Field duplicates will be collected at frequency of 1 duplicate per 20 samples per media per
method. The field duplicate will be analyzed for all of the parameters for which the associated samples are being
analyzed. The samples will be labeled in such a manner that the laboratory will not be able to identify the sample
as a duplicate sample. This will eliminate bias that could arise by laboratory personnel.

8.1.1.3 Trip Blanks

During field sampling and sample shipping, contamination may be introduced to the samples that could affect
the accuracy of analysis results. Trip blanks will be used during sample shipment to detect cross-contamination.
Each cooler of aqueous samples sent to the laboratory for analysis of VOCs will contain one trip blank. Trip blanks
are prepared only when VOCs samples are taken and are analyzed for VOCs analytes. The trip blank consists of
a VOC sample vial filled in the laboratory with American Society for Testing and Materials (ASTM) Type Il reagent
grade water, transported to the sampling site, handled like an environmental sample, and returned to the
laboratory for analysis. Trip blanks are not opened in the field.

8.1.1.4 Field Blanks

The primary purpose of this type of blank is to provide an additional check on possible sources of contamination.
A field blank serves a similar purpose as a trip blank regarding water quality and sample bottle preparation.
However, it is primarily used to indicate potential contamination from ambient air as well as from sampling
instruments used to collect and transfer samples from point of collection into sample containers. A field blank
will be collected daily for PFAS sampling only using laboratory supplied PFAS-free water.

8.1.1.5 Temperature Blank

The temperature blank is used to indicate the temperature of the sample cooler upon receipt at the laboratory.
Atemperature blank consists of laboratory reagent in a 40-ml glass vial sealed with a Teflon® septum. Any cooler
temperature exceeding the allowable 4 + 2°C must be noted and the QAO notified prior to sample analyses.

8.1.2 Laboratory Quality Control Samples

QC data from the laboratory are necessary to determine precision and accuracy of the analyses and to
demonstrate the absence of interferences and contamination of glassware and reagents. The laboratory will
analyze QC samples routinely as part of the laboratory QC procedures. Laboratory QC results will consist of
analysis of MS/MSD, LCS, method/preparation blanks, and surrogate spikes. The frequency of the analysis of
laboratory QC is summarized in Table 8.2. QC samples will be prepared and analyzed utilizing the same
preparation and analysis procedures as the field samples. These laboratory QC sample analyses will be run

Quality Assurance Project Plan - Honeywell October 2020
P:\Honeywell -SYR\451470 - Tonawanda Coke Site 108\9.0 Reports\RIWP\QAPP\Revision 1\QAPP - Tonawanda Coke 108_1020.docx 82



Honeywell P PARSONS

independently of the field QC samples. Results of these analyses will be reported with the sample data and kept
in the project QC data file.

QC samples will be prepared and analyzed utilizing the same preparation and analysis procedures as the field
samples. Re-preparation and/or reanalysis of the laboratory QC samples due to a failing recovery and/or
precision failure without the re-preparation and reanalysis of the associated samples is prohibited. In all events,
QC failures, holding time exceedances, or any other non-standard occurrence must be communicated
immediately to the QAO and prior to reporting and then, with approval to report the data, summarized in the case
narrative. If the criteria are not met, appropriate corrective action must be taken as specified in Section 9.1 and
Section 10.

8.1.2.1 Matrix Spike/Matrix Spike Duplicate/Matrix Duplicates

MS/MSD samples for organics, metals, and general chemistry parameters will be taken at a frequency of one
per 20 field samples (per SDG) per matrix per method. A “batch” is considered up to twenty samples from the
same matrix, of the same extraction/digestion type, prepared and/or analyzed by a given analyst, within 12-hr,
within an extraction/digestion event, whichever is more frequent. These samples are used to assess the effect
of the sample matrix on the recovery of target compounds or target analytes by spiking a normal field sample
with a known concentration of the analyte of interest. Samples identified as blanks (e.g., trip blank, field blank,
equipment rinse blank) will not be used for the MS/MSD preparation or analysis.

Spiked samples will be analyzed, and the percent recovery will be calculated. Results of the analysis will be used
to evaluate accuracy and precision of the actual sample matrix. For MS/MSD, the result will be compared and
used to evaluate the precision of the actual sample matrix. The percent recovery for each analyte in the MS and
MSD should fall within the limits established by laboratory QC protocol.

The original sample, MS, and MSD sample aliquots will be treated exactly the same throughout the sample
preparation and analysis and will not be homogenized more than any other project sample (either in the field or
at the laboratory). The spike samples will be analyzed for the same parameters as the sample. Field personnel
must indicate on the COC form which sample(s) are designated as MS/MSD. If samples are not designated for
these QC purposes and/or insufficient sample is available the Project Manager and/or QAO will be notified for
resolution.

8.1.2.2 Laboratory Control Samples (LCS)

LCS are designed to check the accuracy of the analytical procedure by measuring a known concentration of an
analyte of interest. An LCS will be analyzed for each analytical batch requested for sample preparation and
analysis. LCSs must be prepared at a frequency of one per batch for all analytical methods. If high LCS recoveries
are observed and the associated samples are reported as “not detected” for the requested target analytes, no
action is necessary other than to note the issue in the case narrative of the final analytical report.

8.1.2.3 Method and Preparation Blanks

Laboratory blank samples (also referred to as method or preparation blanks) are designed to detect
contamination resulting from the laboratory environment or sample preparation procedure. Method blanks verify
that method interferences caused by contaminants in solvents, reagents, glassware, or in other sample
processing hardware, are known. Method blanks will be analyzed for each analytical batch using similar
preparation techniques (separatory funnel and liquid/liquid extraction) to assess possible contamination and
evaluate which corrective measures may be taken, if necessary.

Method blanks associated with field samples must undergo all of the processes performed on investigative
samples, including but not limited to pre-filtration and sample cleanups. Where all the field samples in a batch
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do not require an additional cleanup procedure, an additional blank may be prepared to check the performance
of the additional cleanup and will be associated with the field samples getting the specific additional cleanup.
Where this is done, both blanks will be reported, and the procedure described in the case narrative. Method
blanks must be prepared at a frequency of one per analytical batch.

8.1.2.4 Surrogate Spike Analyses

Surrogate spikes (applicable to organic analysis only) are used to determine the efficiency of analyte recovery in
sample preparation and analysis. Calculated percent recovery of the spikes is used to measure the accuracy of
the analytical method. A surrogate spike is prepared by adding a known amount of a compound similar in type
to the analytes of interest. Surrogate compounds will be added to all samples analyzed by USEPA Methods,
including method blanks, MS/MSDs, project environmental samples, and duplicate samples in accordance with
the method.

8.2 Instrument/Equipment Testing, Inspection, and
Maintenance

8.2.1 Field Equipment

Equipment failure will be minimized by routinely inspecting all field equipment to ensure that it is operational
and by performing preventative maintenance procedures. Field sampling equipment will be inspected prior to
sample collection activities, and repairs will be made prior to decontamination and reuse of the sampling
equipment. PFAS-specific requirements for field sampling equipment are described in the checklists and
NYSDEC guidance documents included in Attachments 2 and 3. Equipment, instruments, tools, gauges, and
other items requiring preventive maintenance will be serviced in accordance with the manufacturer's specified
recommendations and written procedure, based on the manufacturer’s instructions or recommendations.
Maintenance will be performed in accordance with the schedule specified by the manufacturer to minimize the
downtime of the measurement system. Qualified personnel must perform maintenance work.

MINIMUM ROUTINE PREVENTIVE MAINTENANCE

Removal of foreign debris from exposed surfaces
Storage in a cool dry place protected from the elements
Daily inspections

Verification of instrument calibrations (Section 8.3.1)

A list of critical spare parts will be developed prior to the initiation of fieldwork. Field personnel will have ready
access to critical spare parts to minimize downtime while fieldwork is in progress. A service contract for rapid
instrument repair or backup instruments may be substituted for the spare part inventory.

Non-routine maintenance procedures require field equipment to be inspected prior to initiation of fieldwork to
determine whether or not it is operational. If it is not operational, it will be serviced or replaced. Batteries will be
fully charged or fresh, as applicable.
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8.2.2 Laboratory Instrumentation

Periodic preventive maintenance is required for all sensitive equipment. Instrument manuals will be kept on file
for reference if equipment needs repair. The troubleshooting section of factory manuals may be used in assisting
personnel in performing maintenance tasks.

Major instruments in the laboratory are covered by annual service contracts with manufacturers or other
qualified personnel (internal or external). Under these agreements, trained service personnel make regular
preventive maintenance visits. Maintenance is documented and maintained in permanent records by the
individual responsible for each instrument.

The laboratory manager is responsible for preparation, documentation, and implementation of the program. The
laboratory QA manger reviews implementation to verify compliance during scheduled internal audits.

Written procedures will establish the schedule for servicing critical items to minimize the downtime of the
measurement system. The laboratory will adhere to the maintenance schedule and arrange any necessary and
prompt service. Qualified personnel will perform required service.

8.3 Instrument/Equipment Calibration and Frequency

Instruments (field and laboratory) used to perform chemical measurements will be properly calibrated prior to
use to obtain valid and usable results. The requirement to properly calibrate instruments prior to use applies
equally to field instruments as it does to fixed laboratory instruments to generate appropriate data to meet DQOs.

8.3.1 Field Instruments

All field analytical equipment will be calibrated immediately prior to each day's use. The calibration procedures
of field instruments (such as PID, pH, temperature), will conform to manufacturer's standard instructions to
ensure that the equipment functions within the allowable tolerances established by the manufacturer and
required by the project. Personnel performing instrument calibrations must be trained in its proper operation
and calibration. Records of all instrument calibration will be maintained by the Field Team Leader in the field log
(Section 6.2) and will be subject to audit by the QAO or authorized personnel. The Field Team Leader will maintain
copies of all the instrument manuals on the site.

8.3.2 Laboratory Instruments

A formal calibration program will control instruments and equipment used in the laboratory. The program will
verify that equipment is of the proper type, range, accuracy, and precision to provide data compatible with
specified requirements. Instruments and equipment that measure a quantity or whose performance is expected
at a stated level will be subject to calibration. Laboratory personnel or external calibration agencies or equipment
manufacturers will calibrate the instruments using reference standards. Upon request, the laboratory will provide
all data and information to demonstrate that the analytical system was properly calibrated at the time of analysis
including calibration method, frequency, source of standards, concentration of standards, response factors,
linear range, check standards, and all control limits. This data will be documented in a calibration record
(Section 6.3.1). Calibration records will be prepared and maintained for each piece of equipment subject to
calibration.

This section provides an overview of the practices used by the laboratory to implement a calibration program.
Detailed calibration procedures, calibration frequencies, and acceptance criteria are specified in the laboratory’s
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analytical method SOPs. The requirements for the calibration of instruments and equipment depend on the type
and expected performance of individual instruments and equipment. Therefore, the laboratory will use the
guidelines provided here to develop a calibration program.

Two types of calibration are described in this section: periodic calibration and operational calibration. The results
of the calibration activities will be documented in the analytical data package and the calibration records
(Section 6.3.1).

= Periodic calibration: Performed at prescribed intervals for equipment, such as balances and thermometers.
In general, equipment which can be calibrated periodically is a distinct, singular purpose unit and is
relatively stable in performance.

= OQOperational calibration: routinely performed as part of an analytical procedure or test method, such as the
development of a standard curve for use with an atomic absorption spectrophotometer. Operational
calibration is generally performed for instrument systems.

Equipment that cannot be calibrated or becomes inoperable will be removed from service. Such equipment must
be repaired and satisfactorily recalibrated before reuse. For equipment that fails calibration, analysis cannot
proceed until appropriate corrective action is taken, and the analyst achieves an acceptable calibration. This
type of failure will be documented in an NCM (Section 10).

8.3.3 Calibration System

The calibration system includes calibration procedures, equipment identification, calibration frequency,
calibration reference standards, calibration failure, and calibration records. These elements are described next.

8.3.3.1 Calibration Procedures

Written procedures will be used by the laboratory for all instruments and equipment subject to calibration.
Whenever possible, recognized procedures, such as those published by ASTM or USEPA, will be adopted. If
established procedures are not available, a procedure will be developed considering the type of equipment,
stability characteristics of the equipment, required accuracy, and the effect of operational error on the quantities
measured. Calibration procedure established by the laboratory must, at a minimum, meet the calibration
requirements of the method on which the SOP is based.

MINIMUM CALIBRATION PROCEDURES

Equipment to be calibrated

Reference standards used for calibration
Calibration technique and sequential actions
Acceptable performance tolerances
Frequency of calibration

Calibration documentation format

8.3.3.2 Equipment Identification

Equipment that is subject to calibration is identified by a unique number assigned by the laboratory. Calibration
records reference the specific instrument identification.
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8.3.3.3 Calibration Frequency

Instruments and equipment will be calibrated at prescribed intervals and/or as part of the operational use of the
equipment. Calibration frequency will be based on the type of equipment, inherent stability, manufacturer’s
recommendations, values provided in recognized standards, intended data use, specified analytical methods,
effect of error upon the measurement process, and prior experience.

8.3.3.4 Calibration Reference Standards

Two types of reference standards will be used by the laboratory for calibration:

= Physical standards, such as weights for calibrating balances and certified thermometers for calibrating
working thermometers, refrigerators and ovens, are generally used for periodic calibration. Physical
reference standards that have known relationships to nationally recognized standards (such as NIST) or
accepted values of natural physical constants will be used whenever possible. If national standards do not
exist, the basis for the reference will be documented. Physical reference standards will be used only for
calibration and will be stored separately from equipment used in analyses. In general, physical standards
will be recalibrated annually by a certified external agency, and documentation will be maintained. Balances
will be calibrated against class “S” weights by an outside source annually. Physical standards such as the
laboratory’s class “S” weights will be recertified annually.

= Chemical standards, such as vendor certified stock solutions and neat compounds, will generally be used
for operational calibration. The laboratory, to provide traceability for all standards used for calibration and
QC samples, will document standard preparation activities.

8.3.4 Operational Calibration

Operational calibration will generally be performed as part of the analytical procedure and will refer to those
operations in which instrument response (in its broadest interpretation) is related to analyte concentration.
Formulas used for calibration are listed in Table 8.3.

8.3.4.1 Preparation of a Calibration Curve

Preparation of a standard calibration curve will be accomplished by analyzing calibration standards that are
prepared by adding the analyte(s) of interest to the solvent that is introduced into the instrument. The
concentrations of the calibration standards will be chosen to cover the working range of the instrument or
method. All sample measurements will be made within this working range. Average response factors will be used
or a calibration curve will be prepared by plotting or regressing the instrument responses versus the analyte
concentrations. Where appropriate a best-fit curve may be used for nonlinear curves and the concentrations of
the analyzed samples will be back-calculated from the calibration curve.

8.3.4.2 Periodic Calibration

Periodic calibrations are performed for equipment (such as balances and thermometers), that is required in the
analytical method, but that is not routinely calibrated as part of the analytical procedure. Table 8.4 lists the
periodic calibration requirements used by the laboratories.
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8.4 Inspection/Acceptance of Supplies and Consumables

In the laboratory, personnel qualifying reagents and standards must be trained to perform the associated
instrumental analysis, including instrument calibration, calculations, and data interpretation. Laboratory
personnel must document the purchase, receipt, handling, storage, and tracking of supplies and consumables
used during analysis. For example, analytical standards, source materials, and reference materials used for
instrumental calibration/tunes/checks must be certified and traceable to the USEPA or NIST through reference
numbers documented directly in each analytical sequence. Calibration for all requested analyses must be
verified by an independent second source reference. Adhering to these procedures precludes the use of expired
supplies and consumables or supplies and consumables that do not meet standard acceptance criteria.

Records must be maintained on reagent and standard preparation in the LIMS reagent system or laboratory
standard preparation logs. The records should indicate traceability of the standards to their original source
solution or neat compound, the name of the material, concentration, the method and date of preparation, the
expiration date, storage conditions, and the preparer’s initials. Each prepared reagent or standard should be
labeled with a unique identifier that links the solution to the preparation documentation that specifies an
expiration and/or re-evaluation date for the solution.
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TABLE 8.1 SUMMARY OF FIELD QC SAMPLE TYPES AND COLLECTION FREQUENCY

Collection Frequency

Field QC Sample Type Sample Type
Equipment Rinse Blank Water, soil 1:20 samples per type of sample collection activity using non-disposable sampling
equipment. Once per lot for disposable sampling equipment. Daily for PFAS sampling.
Field Blank Water Daily for PFAS sampling only.
Trip Blank Water One per cooler of aqueous VOC samples
Field Duplicates Water, soil, sediment 1:20 Samples
1:20 Samples

Extra Volume Sample
(collected for MS/MSD)

Water, soil, sediment

Field QA/QC samples will be identified by using standard sample identifiers that will provide no indication of their nature as QA/QC samples.
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TABLE 8.2 LABORATORY QUALITY CONTROL SAMPLE FREQUENCY

QC Sample Frequency

Method/prep Blanks 1 per analytical batch of 1-20 samples, per preparation
event

Laboratory Control Sample 1 per analytical batch of 1-20 samples, per preparation
event

Surrogates Spiked into all field and QC samples (Organic Analyses)

Matrix Spike/Matrix Spike Duplicate or 1 per batch of 1-20 samples

Matrix (Laboratory) Duplicate

TABLE 8.3 OPERATIONAL CALIBRATION FORMULAS

Application Formula Symbols

C = analytical concentration

R = instrument response

ao = intercept of regression curve (instrument response when
concentration is zero)

a1 = slope of regression curve (change in response per change
in concentration)

C = concentration (ug/L)

Calibration factors 1 CF=A/C CF = calibration factor
Ax = peak size of target compound in sample extract

Linear calibration curves C=(R—ao)/a1

C = concentration (ug/L)

RF = internal standard response factor

Response factors 2 RRF = Cis Ac/Cx Ais | Cis = concentration of the internal standard (ug/L)

Ax = area of the characteristic ion for the target compound
Ais = area of the characteristic ion for the internal standard

1. Used for quantitation by the external standard technique
2. Used for quantitation by the internal standard technique
Note: For organic analysis, the laboratory will make efforts to use the best curve technique for each analyte. This practice
is described in detail in the laboratory calibration criteria documents for GC analysis. This may require the use of a
quadratic curve for some compounds.
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TABLE 8.4 PERIODIC CALIBRATION REQUIREMENTS

Instrument Calibration Frequency Corrective Actions
Analytical Balances Daily Sensitivity (with a Class S-verified Adjust sensitivity
weight)
Annually Calibrated by outside vendor against Service balance
certified Class S weights
Thermometers Annually Calibrated against certified NIST Tag and remove from
thermometers service
Automatic Pipettors Quarterly Gravimetric check Service or replacement
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9.0 DATA VALIDATION AND USABILITY ELEMENTS

9.1 Data Review, Verification, and Validation

The data collected during this project will undergo a systematic review for compliance with the DQOs and
performance objectives as stated in Section 3. In particular, field, laboratory, and data management activities
will be reviewed to confirm compliance with the method QC criteria for performance and accuracy and to show
that data were collected in a manner that is appropriate for accomplishing the project objectives. These data will
be evaluated as to their usability during data verification. In particular, data outside QC criteria, but not rejected,
will be reviewed for possible high and low bias. Groundwater, surface water and vapor intrusion sample data will
be validated following verification and reduction. Waste characterization samples will not be validated.

Qualified data validation personnel will assess and verify data; they will review the data against QC criteria, DQOs
(Sections 3 and 9.2.2), analytical method, and USEPA Region 2 SOPs for data review to identify outliers or errors
and to flag suspect values. Field and laboratory activities that should be reviewed include, at a minimum, sample
collection, handling, and processing techniques; field documentation records; verification of proper analytical
methods; analytical results of QC samples; and calibration records for laboratory instruments and field
equipment. A review of such elements is necessary to demonstrate whether the DQOs outlined in 3 were met.
Samples that deviate from the experimental design and affect the project objectives must be reported to the
QAO and data validation personnel.

Departures from standard procedures (in this QAPP, or the laboratory SOPs, may lead to exclusion of that data
from the project database or validation process, based on discussions with and approval of the NYSDEC.
However, routine field audits involving thorough reviews of sample collection procedures and sample
documentation should preclude such deviations from occurring. Additionally, routine laboratory audits will be
used to document proper sample receipt, storage, and analysis; instrument calibration; use of the proper
analytical methods; and use of QC samples specified in Section 8 to assist in appropriately qualifying the data.

The laboratory’s analytical report for each SDG will be assembled by collecting and incorporating all the data for
each analysis associated with the reported samples; the analytical narratives; and other report-related
information such as copies of COC forms, communication records, and nonconformance forms. The information
included in the analytical data report is summarized in Attachment 1.

Before the laboratory submits data, the laboratory’s data review process will include a full first level “technical”
review by the laboratory’s analyst during sample analysis and data generation. The review must include a check
of all QC data for errors in transcription, calculations, and dilution factors and for compliance with QC
requirements. Failure to meet method performance QC criteria may result in the reanalysis of the sample or
analytical batch. After the initial review is completed, the data will be collected from summary sheets, workbooks,
or computer files and assembled into a data package.

The laboratory’s first review will be followed by a second-level technical review of the data package. The second
level review may be performed by a peer trained in the procedures being reviewed or by the appropriate analytical
group supervisor. The reviewer will check the data packages for completeness and compliancy with the project
requirements and will certify that the report meets the DQOs for PARCCS specifications. The report narrative will
be generated at this stage of the data review. Any problems discovered during the review and the corrective
actions necessary to resolve them will be communicated to the responsible individual, who will discuss the
findings with the laboratory QA manager for resolution.
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The first and second review will be conducted throughout sample analysis and data generation to validate data
integrity during collection and reporting of analytical data. Data review checklists will be used to document the
performance and review of the QC and analytical data.

Before the laboratory’s final release to the client, the data will undergo a final review by the laboratory’s QA
officer or his/her designee. This third level review is to confirm that the report is complete and meets project
requirements for performance and documentation. The laboratory’s QA officer must review reports involving non-
conforming data issues. A summary of all non-conformances will be included in the case narrative. The report
will then be released to the client for data validation, and a copy will be archived by the laboratory for a period
of seven years.

The laboratory analytical data will be validated using project-specific data validation procedures to confirm that
data meet the applicable data quality objectives. Depending on the type of data and the intended data uses, the
data validation process for a given SDG (or a specific percentage of sample analyses) or analytical method may
be performed following a Level IV protocol (full validation), or a Level Il protocol (sample plus QC summary data
only, no raw data review). The project-specific Level Ill data validation protocol will provide a level of review
resulting in the generation of a DUSR, as defined by NYSDEC DER-10 requirements. Level Il validation will be
performed on all DQO Level lll and all DQO Level IV data. Ten percent (10%) of the DQO Level IV Data for each
analytical method will undergo a Level IV validation. Certain geotechnical and field screening data may be
evaluated in a manner suitable for the intended data uses.

A data validation report will be issued and reviewed by the QAO before finalization. The data validation report will
present the results of data validation, including a summary assessment of laboratory data packages, sample
preservation and COC procedures, and a summary assessment of PARCCS criteria for each analytical method.
The validation criteria are objective and are not sample dependent, except for consideration of sample matrix
effects. The criteria specify performance requirements that should be under the control of the field-sampling
contractor or analytical laboratory. This QAPP will be the primary reference for evaluating the data.

After data validation, the data will be evaluated for consistency with site conditions and developed conceptual
models. Data validation personnel will prepare a project DUSR that summarizes the implications of the use of
any data out of criteria. In addition, the data usability report will include the percentage of sample completeness
for critical and non-critical samples and a discussion of any issues in representativeness of the data that may
develop as a result of validation. The data usability report will address overall data quality and achievement of
PARCCS criteria and assess issues associated with the overall data and data quality for all validated Level Il and
Level IV data.

9.2 Verification and Validation Methods

9.2.1 Laboratory

The laboratory will verify and assess analytical data against the stated requirements on the COC record, the
sample handling procedures (Section 4), and the QC parameters. The laboratory data reviewers will also check
that transcriptions of raw or final data and calculations were performed correctly and are verified.

Following data verification, analytical data generated by the laboratory will be reduced and managed based on
the procedures specified in this QAPP and analytical methodologies. Data reduction includes all processes that
change either the values or numbers of data items. The data reduction processes used in the laboratory includes
establishment of calibration curves, calculation of sample concentrations from instrument responses, and
computation of QC parameters. Table 9.1 lists the formulas used to calculate sample concentrations.
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The reduction of instrument responses to sample concentrations takes different forms for different types of
methods. For most analyses, the sample concentrations are calculated from the measured instrument
responses using a calibration curve. The sample concentrations can be back-calculated from a regression
equation fitted to calibration data. For gravimetric and titrimetric analyses, the calculations are performed
according to equations given in the method. For chromatographic analyses, the unknown concentrations are
determined using either calibration factors (external standard procedure) or relative response factors (internal
standard procedure). GC analyses are generally quantitated using the external standard technique; GC/MS
analyses are quantitated using the internal standard technique. These calculations are generally performed by
the associated computerized data systems.

Validated analytical data will be loaded into a database and reported in tabular format. Database fields will
include the field sample identification, laboratory sample identification, blinded sample number, analytical
results, detection limits, and validation qualifiers. The usability of the data will be evaluated by the QAO or
designee.

9.2.2 Analytical Data Validation

The data review process is performed in two phases:

1. Initial phase, contract compliance screening (CCS): Review of sample data deliverables for completeness.
Completeness is evaluated by ensuring that all required data deliverables are received in a legible format
with all required information. The CCS process also includes a review of the COC forms, case narratives,
and RLs. Sample resubmission requests, documentation of nonconformances with respect to data
deliverable completeness, and corrective actions often are initiated during the CCS review. The results of
the CCS process are incorporated into the data validation process.

2. Second phase, data validation: A project-specific data validation procedure based on a “Level Ill” or the
“Level IV” validation protocol will be performed on the analytical results from the fixed-base laboratory or
laboratories, with the exception of the bench-scale testing data. The Level Ill validation protocol, which be
applied to Level lll data packages and Level IV data packages not receiving “full” Level IV validation includes
a review of summary information to determine adherence to analytical holding times; results from analysis
of field duplicates, method blanks, field blanks, surrogate spikes, MS/MSDs, LCSs, and sample
temperatures during shipping and storage. Data qualifiers are applied to analytical results during the data
validation process based on adherence to method protocols and laboratory-specific QA/QC limits. The
Level IV validation protocol incorporates the Level lll validation protocol and adds calculation checks from
the raw data of reported and summarized sample data and QC results.
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FULL VALIDATION (LEVEL IV)

Organic Analytical Methods

Inorganic Constituents,
Wet Chemistry Parameters

Percentage of solids

Sample preservation and holding times
Instrument tuning

Instrument calibrations

Blank results

System monitoring compounds or surrogate
recovery compounds (as applicable)

Internal standard recovery results
MS and MSD results

LCS results

Target compound identification
Chromatogram quality

Duplicate results

Percentage of solids

Sample preservation and holding times
Calibrations

Blank results

Interference check samples (inorganics only)
LCSs

Project Required Reporting Limit (PRRL) standard
check samples

Duplicates

MSs (pre-digestions and post-digestions for
inorganics only)

ICP serial dilutions and
Results verification and reported detection limits

Compound quantitation and reported RLs
System performance and
Results verification

The laboratory will send the required analytical data package deliverables, consisting of hardcopy versions and
the EDD, following completion of the laboratory’s validation process (Section 9.2.2). Data validation will be
performed in accordance with the USEPA Region 2 Data Validation SOPs for organic and inorganic data review
(USEPA, 2012, 2015a, 2015b, 2016a, 2016b, 2016¢c, 2016d, 2016e) and NYSDEC Guidelines for Sampling
and Analysis of PFAS under NYSDEC’s Part 375 Remedial Programs (NYSDEC 2020). In addition, Parsons will
refer to this QAPP and the Work Assignment Scoping Documents to verify that DQOs were met. If problems are
identified during data validation, the QAO and the laboratory QA manager will be alerted, and corrective actions
will be requested. The LPM and data validation chemists will maintain close contact with the QAO to ensure all
nonconformance issues are acted upon prior to data manipulation and assessment routines.

Data validation will be conducted using the USEPA guidelines (USEPA 2017a, 2017b) as supplementary
guidelines. Where USEPA guidelines and SW-846 disagree, this QAPP and data validation professional judgment
will prevail.

Trained and experienced data validation chemists will perform the data validation work. The QAO will review the
data validation report before it is finalized. The data validation report will present the results of data validation,
including a summary assessment of laboratory data packages, sample preservation and COC procedures, and a
summary assessment of PARCCS criteria for each analytical method. A detailed assessment of each SDG will
follow. Based on the results of data validation, the validated analytical results reported will be assigned a
usability flag (see chart below).
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USABILITY FLAGS FOR VALIDATED RESULTS

u Not detected at given value
uJ Analyte not detected; associated quantitation limit is an approximate (estimated) values.
J Estimated value
J+ Estimated biased high
J- Estimated biased low
N Presumptive evidence at the value given
NJ Analysis indicates presence of analyte tentatively identified; the associated numerical value
is its approximate concentration
R Result not useable and
No flag Result accepted without qualification

9.3 Reconciliation With User Requirements

Following data validation by qualified personnel, the data will be evaluated by the QAO and the project manager
as to consistency with site conditions and developed conceptual models to determine whether field and
analytical data meet the requirements for decision making. Specifically, the results of the measurements will be
compared to the DQOs (Section 3).

The DQOs will be considered complete and satisfied if the data are identified as usable and if no major data
gaps are identified. For example, the objective for data collected under the characterization program is to further
refine the limits of dredging and/or capping. If the collected data sufficiently characterizes these limits in a
manner that is acceptable for remedial action, then the DQO is satisfied. In cases where data may be considered
not usable (for example, rejected during data validation), resampling may be required at a specific location. If
resampling is not possible, the data will be identified and noted in the project database to make data users
aware of its limitations.
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TABLE 9.1 SAMPLE CONCENTRATION CALCULATION FORMULAS

Application Formula Symbols

Linear regression C=(R—ao)/a1 C = analytical concentration

calibration curves R = instrument response
ao = intercept of regression curve (instrument response when
concentration is zero)
a1 = slope of regression curve (change in response per change
in concentration)

Calibration factors 1 C=AVs/ CFV C = concentration (ug/L)

CF = calibration factor

Ax = peak size of target compound in sample extract
Vs = final volume of extracted sample (mL)

Vi = initial volume of sample extracted (mL)

Response factors 2

C=Cis AxVi/ RF Ais Vi

C = concentration (ug/L)

RF = internal standard response factor

Cis = concentration of the internal standard (ug/L)

Ax = area of the characteristic ion for the target compound
Vs = final volume of extracted sample (mL)

Ais = area of the characteristic ion for the internal standard
Vi = initial volume of sample extracted (mL)

Residues 3 R=(W-T)/Vx Ré = residue concentration (mg/L)
1,000,000 W = weight of dried residue + container (g)
T = tare weight of container (g)
V = volume of sample used (mL)
Solid samples 4 K=CVD/W K = dry-weight concentration (milligram per kilogram, mg/kg)
(%S/100) C = analytical concentration (mg/L)

V = final volume (mL) of processed sample solution

D = dilution factor

W = wet weight (g) of as-received sample taken for analysis
%S = percent solids of as-received sample

PowbdPR

the processed sample.
5. Conversion factor to convert g¢/mL to mg/L:
mg - g x 103mL x 103mg

L mL

L g

Used for quantitation by the external standard technique

Used for quantitation by the internal standard technique

Used for total, filterable, nonfilterable, and volatile residues as well as gravimetric oil and grease
Used to calculate the dry-weight concentration of a solid sample from the analytical concentration of
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10.0 ASSESSMENT AND OVERSIGHT

10.1 Assessments and Response Actions

Performance and system audits of both field and laboratory activities may be performed. Any such audits will be
performed at a frequency to be determined to ensure that sampling and analysis activities are completed in
accordance with the procedures specified in the field sampling plan and the contents of this QAPP itself.

Quality assurance audits will be carried out under the direction of the QAO on field activities, including sampling
and field measurements. They will be implemented to verify that established procedures are being followed and
to evaluate the capability and performance of project and subcontractor personnel, items, activities, and
documentation of the measurement system(s).

The QAO will plan, schedule, and approve system and performance audits based on procedures customized to
the project requirements. If required, the QAO may request additional personnel with specific expertise from
company and/or project groups to assist in conducting performance audits. Quality auditing personnel will not
have responsibility for field or laboratory project work.

10.2 Project-Specific Audits

Project-specific audits include system and performance audits of sampling and analysis procedures, and of
associated recordkeeping and data management procedures. Project-specific audits will be performed on a
discretionary basis at a frequency determined by the project manager.

10.2.1 System Audits

The QAO may perform system audits. Such audits will encompass a qualitative evaluation of measurement
system components to ascertain their appropriate selection and application. In addition, field and laboratory QC
procedures and associated documentation may be system-audited including the field log, field sampling records,
laboratory analytical records, sample handling, processing, and packaging in compliance with the established
procedures, maintenance of QA procedures, and COC procedures. These audits may be carried out during
execution of the project to confirm that sampling crews employ consistent procedures. However, if conditions
adverse to quality are detected additional audits may occur.

Findings from the audit will be summarized and provided to the PM and/or designated personnel so that
necessary corrective action can be monitored from initiation to closure.

10.2.2 Performance Audits

The laboratory may be required to conduct an analysis of performance evaluation (PE) samples or provide proof
that PE samples were submitted by an approved USEPA or NYSDEC performance testing provider within the past
12 months. If necessary, proof that applicable PE samples have been analyzed at the laboratory within the past
12 months will be included in the laboratory procurement package.
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10.2.3 Formal Audits

Formal audits are any system or performance audit that the QAO documents and implements. These audits
encompass documented activities performed by qualified lead auditors to a written procedure or checklist to
verify objectively that QA requirements have been developed, documented, and instituted in accordance with
contractual and project criteria. At the discretion of the project manager, the QAO or designated personnel may
conduct formal audits on project and subcontractor work during the course of the project.

Auditors who have performed the site audit after gathering and evaluating all data will write audit reports. Items,
activities, and documents determined by lead auditors to be in noncompliance must be identified at exit
interviews conducted with the involved management. Noncompliance will be logged and documented through
audit findings. These findings will be attached to and become part of the integral audit report. These audit-finding
forms are directed to management to resolve satisfactorily the noncompliance in a specified and timely manner.

The QAO has overall responsibility to see that all corrective actions necessary to resolve audit findings are acted
upon promptly and satisfactorily. Audit reports will be submitted to the PM after completion of the audit. Serious
deficiencies will be reported to the PM on an expedited basis. Audit checklists, audit reports, audit findings, and
acceptable resolutions will be approved by the QAO prior to issue. Verification of acceptable resolutions may be
determined by re-audit or documented surveillance of the item or activity. Upon verification acceptance, the QAO
will close out the audit report and findings.

10.2.4 Laboratory Audits

Internal laboratory audits will be performed routinely to review and evaluate the adequacy and effectiveness of
the laboratory’s performance and QA program, to ascertain if the QAPP is being completely and uniformly
implemented, to identify nonconformances, and to verify that identified deficiencies are corrected. The laboratory
QA manager is responsible for such audits and will perform them according to a schedule planned to coincide
with appropriate activities on the project schedule and sampling plans. Such scheduled audits may be
supplemented by additional audits for one or more of the following reasons:

=  When significant changes are made in the QAPP

= When necessary to verify that corrective action has been taken on a nonconformance reported in a previous
audit

=  When requested by the laboratory’s project manager or QA manager

10.2.4.1 Laboratory Performance Audits

Performance audits are independent sample checks made by a supervisor or auditor to arrive at a quantitative
measure of the quality of the data produced by one section or the entire measurement process. Performance
audits are conducted by introducing control samples, in addition to those used routinely, into the data production
process. These control samples include PE samples of known concentrations. The results of performance audits
will be evaluated against acceptance criteria. The results will be summarized and maintained by the laboratory
QA manager and distributed to the supervisors who must investigate and respond to any results that are outside
control limits.

10.2.4.2 Laboratory Internal Audits

The laboratory QA manager conducts routine internal audits of each laboratory section for completeness,
accuracy, and adherence to SOPs. The laboratory audit team will verify that the laboratory's measurement
systems are operated within specified acceptable control criteria and that a system is in place to confirm that
out-of-control conditions are efficiently identified and corrected.
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10.2.4.3 Laboratory Data Audits

The laboratory will maintain raw instrument data for sample analyses on magnetic tape media or optical media
in a secured fireproof safe. During routine audits, the audit team will verify the processing of the raw data file by
reviewing randomly selected electronic data files and comparing the results with the hardcopy report. Tapes will
be archived for a period of seven years. Tapes will be also available for audit by the QAO upon request.

10.2.4.4 Laboratory Audit Procedures

Prior to an audit, the designated lead auditor will prepare an audit checklist. During an audit and upon its
completion, the auditor will discuss the findings with the individuals audited and discuss and agree on corrective
actions to be initiated. The auditor will prepare and submit an audit report to the designated responsible
individual of the audited group, the PM, and the QAO. Minor administrative findings that can be resolved to the
satisfaction of the auditor during an audit need not be cited as items requiring corrective action. Findings that
are not resolved during the course of the audit and findings affecting the overall quality of the project will be
included in the audit report.

The designated responsible individual of the audited group will prepare and submit to the QAO a reply to the
audit. This reply will include, at a minimum, a plan for implementing the corrective action to be taken on
nonconformances indicated in the audit report, the date by which such corrective action will be completed, and
actions taken to prevent reoccurrence. If the corrective action has been completed, supporting documentation
should be attached to the reply. The auditor will ascertain (by re-audit or other means) if appropriate and timely
corrective action has been implemented.

Records of audits will be maintained in the project files. Audit files will include, as a minimum, the audit report,
the reply to the audit, and any supporting documents. It is the responsibility of the designated responsible
individual of the audited group to conform to the established procedures, particularly as to development and
implementation of such corrective action.

10.2.4.3 Laboratory Documentation

To confirm that the previously defined scope of the individual audits is accomplished and that the audits follow
established procedures, a checklist will be completed during each audit. The checklist will detail the activities to
be executed and ensure that the auditing plan is accurate. Audit checklists will be prepared in advance and will
be available for review.

AUDIT CHECKLIST (AT MINIMUM)

Date and type of audit

Name and title of auditor

Description of group, task, or facility being audited
Names of lead technical personnel present at audit
Checklist of audit items according to scope of audit
Deficiencies or non-conformances

Following each system, performance, and data audit, the QAO or his designee will prepare a report to document
the findings of the specific audit. The report will be submitted to the designated individual of the audited group
to ensure that objectives of the QA program are met.
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MINIMUM CONTENT OF AUDIT REPORT

Description and date of audit

Name of auditor

Copies of completed, signed, and dated audit form and/or checklist
Summary of findings including any nonconformance or deficiencies
Date of report and appropriate signatures

Description of corrective actions

The QAO will maintain a copy of the signed and dated report for each audit. If necessary, a second copy will be
placed in project files.

10.3 Corrective Actions

Corrective action procedures have been established to ensure that conditions adverse to quality, such as
malfunctions, deficiencies, deviations, and errors, are promptly investigated, documented, evaluated, and
corrected. Corrective action enables significant conditions adverse to quality to be noted promptly at the site,
laboratory, or subcontractor location. Additionally, it allows for the cause of the condition to be identified and
corrective action to be taken to rectify the problem and to minimize the effect on the data set. Further, corrective
action is intended to minimize the possibility of repetition.

Condition identification, cause, reference documents, and corrective action planned to be taken will be
documented and reported to the QAO, PM, FTL, and involved subcontractor management, at a minimum.
Implementation of corrective action is verified by documented follow-up action. Any project personnel may
identify noncompliance issues; however, the designated QA personnel are responsible for documenting,
numbering, logging, and verifying the close out action. The designated responsible individual of the audited group
will be responsible for ensuring that all recommended corrective actions are implemented, documented, and
approved.

Events that trigger corrective actions

When predetermined acceptance standards are not attained
When a deviation from SOP is required or observed

When procedure or data compiled are determined to be deficient
When equipment or instrumentation is found to be faulty

When samples and analytical test results are not clearly traceable
When QA requirements have been violated

When designated approvals have been circumvented

As a result of system and performance audits

As a result of a management assessment

As a result of laboratory/field comparison studies

As required by analytical method
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All project personnel have the responsibility, as part of normal work duties, to promptly identify, solicit approved
correction, and report conditions adverse to quality. Specifically, the laboratory must designate the assigned
individual to act as the primary laboratory contact responsible for timely identification and resolution of any and
all issues including contract and administrative issues. Any phone calls initiated by personnel or designated
representatives to the laboratory with respect to corrective actions must be returned in a timely manner on a
normal business day if the designate individual (or alternate) is not available at the initiation of the phone call.

Project management and related staff, including field investigation teams, remedial design planning personnel,
and laboratory groups will monitor on-going work performance as part of daily responsibilities. Work may be
audited at the site, the laboratories, or subcontractor locations. Activities or documents ascertained to be
noncompliant with QA requirements will be documented. Corrective actions will be mandated through audit
finding sheets attached to the audit report. Audit findings are logged, maintained, and controlled by the QAO,
PM, or designated personnel.

Personnel assigned to QA functions will have the responsibility to issue and control CAR forms (Figure 10.1). The
CAR identifies the out-of-compliance condition, reference document(s), and recommended corrective action(s)
to be administered.

Similar to the CAR, the laboratory will record and report nonconformances internally using the laboratory’s non-
conformance documentation tracking system in the form of an NCM. Each NCM is traceable so that it can be
cross-referenced with its resolution to the associated project records. The laboratory QA manager summarizes
critical nonconformances, such as reissued reports and client complaints, in a monthly report to the laboratory
management staff. Management of the NCM is described in Section 6.3. Corrective action procedures applicable
to QC requirements that do not meet the criteria of this QAPP are described in the following sections. Consistent,
frequent contacts between laboratory personnel, the QAO, or designated personnel are required.

TYPICAL CONTENT OF NCM FORMS

Problem description and root cause
Corrective action

Client notification summary

QA verification

Approval history action
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FIGURE 10.1 CORRECTIVE ACTION REQUEST FORM

Number

CORRECTIVE ACTION REQUEST
Date:

TO:

You are hereby requested to take corrective actions indicated below and as otherwise determined by you (a)
to resolve the noted conditions and (b) to prevent it from recurring. Your written response is to be returned to

the Project quality assurance manager by

Condition:

Reference Documents:

Originator Date

Approval Date Approval Date

Response

Cause of Condition:

(A) Resolution:

(B) Prevention

(B2) Affected Documents

Signature

Corrective Action

Date

CA Follow-up

Corrective Action verified by:

Date
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11.0 REPORT TO MANAGEMENT

11.1 QA Reports

Management personnel receive QA reports appropriate to their level of responsibility. The PM receives copies of
all QA documentation. QC documentation is retained within the department that generated the product or service
except where this documentation is a deliverable for a specific contract. QC documentation is also submitted to
the project QAO for review and approval. Previous sections detailed the QA activities and the reports, which they
generate. Among other QA audit reports that may be generated during the conduct of activities, a final audit
report for this project will be prepared by the QAO. The report will include:

= Periodic assessment of measurement data accuracy, precision, and completeness
= Results of performance audits and/or system audits

= Significant QA problems and recommended solutions for future projects

= Status of solutions to any problems previously identified

Additionally, any incidents requiring corrective action will be fully documented.
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ATTACHMENT 1 SUMMARY OF ANALYTICAL DATA
PACKAGE (DQO LEVEL IV)

1.0 Introduction

In order for data to be used for decision-making purposes it is essential that it be of known and documented
quality. Verification and validation of data requires that appropriate quality assurance and quality control (QA/QC)
procedures be followed, and that adequate documentation be included for all data generated both in the
laboratory and in the field.

The QA/QC documentation provided by any laboratory, in conjunction with sample results, allows for evaluation
of the following indicators of data quality:

= |ntegrity and stability of samples;

= |nstrument performance during sample analysis;
= Possibility of sample contamination;

= |dentification and quantitation of analytes;

= Analytical precision; and

= Analytical accuracy.

General laboratory documentation requirements discussed in this document are formatted into two sections,
organic and inorganic analyses. These specifications are intended to establish general, analytical documentation
requirements that laboratories should meet when generating data for this project.

2.0 General Documentation Requirements

2.1 Data Package Format

Each data package for Level IV data submitted will consist of five sections:

= Case narrative;

= Chain-of-custody documentation

=  Summary of results for environmental samples;
= Summary of QA/QC results; and

= Raw data.

Level Il data packages will not contain the raw data.

Data packages will be consistent with, and will supply the data and documentation required for NYSDEC ASP-
defined deliverables (i.e., Category B and Category A). Summaries of data and results may be presented in a
Contract Laboratory Program (CLP) type format or an equivalent format that supplies the required information
as stated below. All laboratory data qualifiers shall be defined in the deliverable.

In cases where the laboratory has varied from established methodologies, they will be required to provide the
SOPs for those methods and added as an attachment to the Work Assignment Scoping Documents or as
variances to this QAPP. Inclusion of these SOPs will aid in final review of the data by data reviewers and users.
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2.2 Case Narrative

The case narrative will be written on laboratory letterhead and the release of data will be authorized by the
laboratory manager or their designee. The Case Narrative will consist of the following information:

Client's sample identification and the corresponding laboratory identification;

Parameters analyzed for each sample and the methodology used. EPA method numbers should be cited
when applicable;

Whether the holding times were met or exceeded,;

Detailed description of all analytical and/or sample receipt problems encountered;

Discussion of reasons for any QA/QC sample result exceedances; and

Observations regarding any occurrences which may adversely impact sample integrity or data quality.

2.3 Chain- of-Custody

Legible copies of all COC forms for each sample shall be submitted in the data package. Copies of any internal
laboratory tracking documents should also be included. It is anticipated that COC forms and/or internal
laboratory tracking documents will include the following information:

Date and time of sampling and shipping;
Sampler and shipper names and signatures;
Type of sample (grab or composite);

Analyses requested;

Project, site, and sampling station names;

Date and time of sample receipt;

Laboratory sample receiver name and signature;
Observed sample condition at time of receipt;
Sample and/or cooler temperatures at time of receipt;
Air bill numbers;

Custody seal; and

Sample numbers.

3.0 Organic Analyses Documentation Requirements

These requirements are applicable to organic methods (e.g., VOCs, SVOCs, PFAS).

3.1 Summary of Environmental Sample Results

The following information is to be included in the summary of sample results for each environmental sample.

Client's sample identifications and corresponding laboratory identifications;
Sample collection dates;

Dates and times of sample extraction and/or analysis;

Weights or volumes of sample used for extraction and/or analysis;
Identification of instruments used for analysis;

Gas Chromatography (GC) column and detector specifications;

Dilution or concentration factor for the sample;

Percent Difference between columns, if applicable;

Percent Moisture or Percent Solids for soil samples;
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= Method Detection Limits (MDLs) or sample Reporting Limits (RLs);
= Analytical results and associated units;

= Discussion of any manual integrations; and

= Definitions for any laboratory data qualifiers used.

3.2 Summary of QA/QC Sample Results (as applicable)

The following QA/QC sample results shall be presented on QC summary forms. They shall also include the date
and time of analysis. Additional summary forms may be required for some methods. Therefore, when reporting
data, laboratories should defer to specific method requirements.

All summary forms should, at a minimum, include in the header:

= Form Title;

= Project Identifier (e.g., Batch QC ID, Site Name, Case Number, Sample Delivery Group);
= Laboratory Name; and

= Sample Matrix.

3.2.1 Instrument Calibration (for each instrument used)

= GC/MS Tuning. Report mass listings, ion abundance criteria, and percent relative abundances. List the
instrument identification (ID) and the date and time of analysis. Ensure that all ion abundances have been
appropriately normalized.

= |nitial Calibration. Report analyte concentrations of initial calibration standards and the date and time of
analysis. List the instrument identification (ID), response factors (RF), relative response factors (RRF), or
calibration factors (CF), percent relative standard deviation (%RSD), and retention time (RT) for each
analyte. The initial calibration (IC) report must also include a sample identifier (ID), associated injection
volume or quantity of sample analyzed, the acceptance criteria, such as minimum RF values, and
associated maximum %RSD values.

= Continuing Calibration. Report the concentration of the calibration standard used for the continuing
calibration and for the mid-level standard, and the date and time of analysis. List the ID, RF, RRF, CF,
percent difference (%D), and RT for each analyte.

= Quantitation Limit or Project Required Reporting Limit (PRRL) Verification (if applicable). Report results for
standards that are used to verify instrument sensitivity. Report the source for the verification standards.
Report the concentration for the true value, the concentration found, the percent recovery, and control
limits for each analyte analyzed. The date and time of analysis must also be reported.

3.2.2 Method Blank Analysis

List environmental samples and QC analyses associated with each method blank. Report concentrations of any
analytes found in method blanks above the instrument detection limit.

3.2.3 Surrogate Standard Recovery

Report the name and concentration of each surrogate compound added. List percent recoveries of all surrogates
in the samples, method blanks, matrix spike/matrix spike duplicates and other QC analyses. Also include
acceptance ranges that the laboratory used for the analysis.
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3.2.4 Internal Standard Summary

Report internal standard area counts of the associated calibration standard and retention times, include upper
and lower acceptance limits. List internal standard area counts and retention times for all samples, method
blanks, matrix spike/matrix spike duplicates and other QC analyses. Include the ID and the date and time of
analysis.

3.2.5 Compound Confirmation

Report retention times of each compound on both columns as well as retention time windows of the associated
standard. In addition, report determined concentrations from each column and percent differences between
results. List the ID and the date and time of analysis. A summary should be generated for each sample, including
dilutions and reanalyzes, blanks, MSs, and MSDs.

3.2.6 Peak Resolution Summary

For primary and secondary columns report retention times of any target compounds and/or surrogates that
coelute in the standards (i.e. the Performance Evaluation Mixture for Contract Laboratory Program pesticides).
Calculate and report the percent resolution between each pair of compounds which coelute. Include the ID,
column ID, and the date and time of analysis.

3.2.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

Report the name and concentration of each spiking compound. Samples are to be spiked with specified
compounds of potential concern. List sample results, spiked sample results, duplicate spiked sample results,
percent recovery (%R) and the relative percent difference (RPD) between the MS and MSD (if applicable).
Acceptance criteria that the laboratory used for the analysis must also be presented.

3.2.8 Laboratory Duplicate Analysis

When performed, report the RPD between duplicate analyses, along with the associated acceptance criteria.

3.2.9 Laboratory QC Check Sample Analysis

Also known as the Laboratory Control Sample (LCS) or Matrix Spike Blank (MSB). Report the name and
concentration of each spiking compound. List the QC check sample and duplicate (if applicable) results, %R, and
RPD, if performed in duplicate. The acceptance criteria that the laboratory used for the analysis must also be
presented.

3.2.10 Other QC Criteria

= Retention time windows determination. Report the retention time window for each analyte, for both primary
and confirmation analyses.

= Compound identification. Report retention times and concentrations of each analyte detected in samples.

= MDL determination. List most recent method detection limits, with dates determined maintained in
laboratory file. MDL summary forms may be submitted at start of project and not included in individual data
packages.

= Additional method suggested QC parameters, if required.

= Any Performance Evaluation (PE) samples (if identified) associated with the environmental samples.
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3.3 Raw Data

Legible copies of the raw data shall be organized systematically, each page shall be numbered, and a table of
contents must be included with each package. Raw data for compound identification and quantitation must be
sufficient to verify each result.

3.3.1 Gas Chromatographic (GC) Analyses

This section shall include legible copies of raw data for the following:

= Environmental samples arranged in sequential order by laboratory sample number, include dilutions and
reanalyzes;

= |nstrument calibrations; and

= QC analyses (i.e., method blanks, LCS, etc.).

Raw data for both primary and confirmation analyses are to be included. Raw data for each analysis shall include
the following:

= Appropriately scaled chromatograms (label all analyte peaks, internal standards and surrogate standards
with chemical names). All chromatograms shall be scaled such that individual peaks can be readily resolved
from any neighboring peaks;

= Appropriately scaled before and after manual integrations;

= Area print-outs or quantitation reports;

= Instrument analysis logs for each instrument used;

= Sample extraction and cleanup logs;

= Standards preparation logs and manufacturer certificates of analyses for standards, if applicable, sufficient
to document traceability of all standards (including surrogates, internal standards, and spike solutions)
maintained in “job file” in laboratory, unless otherwise requested;

= Percent Moisture or Percent Solids for soil samples; and

= GC/MS confirmation, as applicable.

Note: Additional raw data may be required for some methods. Therefore, when reporting data, laboratories
should defer to specific method requirements.

3.3.2 Gas Chromatographic / Mass Spectrometric (GC/MS) Analyses

This section shall include legible copies of raw data for the following:

= Environmental samples arranged in sequential order by laboratory sample number, include dilutions and
reanalyzes;

= Mass spectrometer tuning and mass calibration (BFB, DFTPP);

= |nitial and continuing instrument calibrations; and

= QC analyses (i.e., method blanks, LCS, etc.).

Raw data for each analysis shall include the following:

= Appropriately scaled chromatograms (label all analyte peaks, internal standards and surrogate standards
with chemical names). All chromatograms shall be scaled such that individual peaks can be readily resolved
from any neighboring peaks;

= Appropriately scaled before and after manual integrations;

= |on scans and enhanced spectra of target analytes and tentatively identified compounds (TICs), with the
associated best-match spectra;

= Area print-outs and quantitation reports;
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= |nstrument analysis logs for each instrument used;

= Sample extraction and cleanup logs;

= Standards preparation logs and manufacturer certificates of analyses for standards, if applicable, sufficient
to document traceability of all standards (including surrogates, internal standards, and spike solutions)
maintained in “job file” in laboratory, unless otherwise requested; and

= Moisture Content (Percent Moisture) for sediment samples.

Note: Additional raw data may be required for some methods. Therefore, when reporting data, laboratories
should defer to specific method requirements.

4.0 Inorganic Analyses Documentation Requirements

4.1 Summary of Environmental Sample Results

The following information is to be included in the summary of sample results for each environmental sample:

= Client's sample identifications and corresponding laboratory identifications;
= Sample collection dates;

= Dates and times of sample digestion and/or analysis;

= Weights or volumes of sample used for digestion and/or analysis;

= |dentification of instruments and analytical techniques used for analysis;
= |nstrument specifications;

= Dilution or concentration factor for the sample;

= Percent Moisture or Percent Solids for soil samples;

= Detection Limits: MDLs, RLs;

= Analytical results and associated units; and

= Definitions for any laboratory data qualifiers used.

4.2 Summary of QA/QC Results

The following QA/QC sample results shall be presented on QC summary forms. They shall also include the date
and time of analysis. Additional summary forms may be required for some methods. Therefore, when reporting
data, laboratories should defer to specific method requirements.

All summary forms shall, at a minimum, include in the header:

= Form Title;

= Project Identifier (e.g., Batch QC ID, Site Name, Case Number, Sample Delivery Group);
= Laboratory Name; and

= Sample Matrix.

4.2.1 Instrument Calibration Verification (if applicable)

The order for reporting of calibration verifications for each analyte must follow the chronological order in which
the standards were analyzed.

= |nitial Calibration Verification. Report the source for the calibration verification standards. Report the
concentration for the true value, the concentration found, the percent recovery, and control limits for each
element analyzed. The date and time of analysis must also be reported.
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= Continuing Calibration Verification. Report the source for calibration verification standards. Report the
concentration for the true value, the concentration found, the percent recovery, and control limits for each
element analyzed. The date and time of analysis must also be reported.

= Quantitation Limit or PRRL Verification (if applicable). Report results for standards that are used to verify
instrument sensitivity. Report the source for the verification standards. Report the concentration for the
true value, the concentration found, the percent recovery, and control limits for each element analyzed. The
date and time of analysis must also be reported.

4.2.2 Blank Analysis

Report analyte concentrations above the instrument detection limits found in the initial calibration blanks (ICBs),
continuing calibration blanks (CCBs), and in method/ preparation blanks. The date and time of analysis must
also be reported. The order for reporting ICB and CCB results for each analyte must follow the chronological order
in which the blanks were analyzed.

4.2.3 Matrix Spike (MS) Analysis

Report concentrations of the unspiked sample result, the spiked sample result and the concentration of the
spiking solution added to the pre-digestion spike for each analyte. Calculate and report the %R and list control
limits. If performed in duplicate, provide the %R for the MSD and the RPD.

4.2.4 Post Digestion Spike Analysis (if applicable)

In addition to matrix spikes, post-digestion spikes are often required by the method. Report concentrations of
the unspiked sample results, spiked sample results, and the concentration of the spiking solution added.
Calculate and report the %R and list control limits.

4.2.5 Laboratory Duplicate Analysis

Report concentrations of original and duplicate sample results. Calculate and report the RPD and list control
limits.

4.2.6 Laboratory Control Sample

Identify the source for the LCS. Report the found concentration of the laboratory control sample and the true
concentration for all analytes. Calculate and report the %R and list control limits.

4.2.7 Other QC Criteria (if applicable)

= Method of Standard Additions (MSA). This summary must be included if MSA analyses are performed.
Report absorbance values with corresponding concentration values. Report the final analyte concentration
and list the associated correlation coefficient and control limits.

= |CP-AES Serial Dilution. Report initial and serial dilution results, associated %D, and control limits.

= |CP-AES Linear Dynamic Ranges. For each instrument and wavelength used, report the date on which linear
ranges were established, the integration time, and the upper limit concentration.

= MDL Determination. List most recent method detection limits as determined using the September 2017
promulgation of the 40CFR136, with dates determined maintained in laboratory file. MDL summary forms
may be submitted at start of project and not included in individual data packages.

= Any Performance Evaluation (PE) Samples (if identified) associated with the environmental samples.
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4.3 Raw Data

Legible copies of the raw data shall be organized systematically, each page shall be numbered, and a table of
contents must be included with each package. Data should be organized sequentially by method and analysis
date. Raw data for compound identification and quantitation must be sufficient to verify each result.

4.3.1 Atomic Absorption (AA) and Atomic Emission (AE) Spectrometric Analyses
This section shall include legible copies of raw data for the following:

= Environmental sample results, include dilutions and reanalyzes;

= |nstrument calibrations; and

= QC analyses (i.e., method blanks, LCS, etc.).

= Measurement print-outs for all instruments used or copies of logbook pages for analyses that do not provide
instrument print-outs;

= Absorbance units, emission intensities, or other measurements for all analyses;

= Sample preparation and digestion logs that include reagents used, standards referenced to standards
preparation logs, volumes of reagents, digestion times, etc.;

= |nstrument analysis logs for each instrument used or summary of sample analyses;

= Standards preparation logs and manufacturer certificates of analyses for standards, if applicable, sufficient
to document traceability of all standards (including spike solutions) maintained in “job file” in laboratory,
unless otherwise requested;

= Wavelengths used for the analyses; and

= Percent Moisture or Percent Solids for soil samples.

Note: Additional raw data may be required for some methods. Therefore, when reporting data, laboratories
should defer to specific method requirements.

4.3.2 Titrimetric and Colorimetric Analyses

This section shall include legible copies of raw data for the following:

= Environmental sample results, include dilutions and reanalyzes;
= (Calibrations; and
= QC analyses (i.e., method blanks, LCS, etc.).

Raw data for each analysis shall include the following:

= Copies of logbook pages for analyses that do not provide instrument print-outs and calculations used to
derive reported sample concentrations;

= Titrant volumes, titration end-points, absorbance units, or other measurements for all analyses;

= Sample preparation and digestion logs that include reagents used, standards referenced to standards
preparation logs, volumes of reagents, digestion times, sample volumes, solution normalties, etc.;

= Standards preparation logs and manufacturer certificates of analyses for standards, if applicable, sufficient
to document traceability of all standards (including spike solutions) maintained in “job file” in laboratory,
unless otherwise requested; and

=  Wavelengths used for the analyses.

Note: Additional raw data may be required for some methods. Therefore, when reporting data, laboratories
should defer to specific method requirements.
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4.3.3 Gravimetric Analyses

This section shall include legible copies of raw data for the following:

= Environmental sample results, include dilutions and reanalyzes;
= Calibrations; and
= QC analyses (i.e., method blanks, LCS, etc.).

Raw data for each analysis shall include the following:

= Copies of logbook pages for analyses that do not provide instrument print-outs and calculations used to
derive reported sample concentrations;

= Weights, sample volumes, or other measurements for all analyses;

= Sample preparation and digestion logs that include reagents used, standards referenced to standards
preparation logs, volumes of reagents, drying times, drying temperatures, etc.; and

= Standards preparation logs and manufacturer certificates of analyses for standards, if applicable, sufficient
to document traceability of all standards maintained in “job file” in laboratory, unless otherwise requested.

Note: Additional raw data may be required for some methods. Therefore, when reporting data, laboratories
should defer to specific method requirements.

Quality Assurance Project Plan - Honeywell October 2020
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+ PARSONS

Honeywell

SUMMARY OF REQUIRED LABORATORY DELIVERABLES FOR
LEVEL IV DQO DATA PACKAGE (REQUIREMENTS WILL VARY BY METHOD)

Method Requirements

|

Laboratory Deliverables

Requirements for all methods:

Parsons project identification number

Case narrative

Discussion of unusual circumstances or
problems

Case narrative

Analytical method description and reference
citation

Case narrative

Field sample identification

Signed chain-of-custody forms and sample results form

Laboratory assigned sample number

Signed chain-of-custody forms and sample results form

Sample matrix description

Signed chain-of-custody forms and sample results form

Date of sample collection

Signed chain-of-custody forms and sample results form

Date of sample receipt at laboratory

Signed chain-of-custody forms

Analytical method description and reference
citation

Signed chain-of-custody forms and case narrative

Sample analysis results

USEPA Contract Laboratory Program (CLP) form or
equivalent sample analysis results summary form (e.g.,
ASP Form I-VOA)

Dates of sample preparation and analysis
(including first run and any subsequent runs)

Specific deliverable depends on type of analysis

Laboratory analytical QC batch info and
sample analysis associations

Specific deliverable depends on type of analysis

Instrument analysis sequence log

Specific deliverable depends on type of analysis

Analytical holding times compliance

USEPA CLP form or equivalent holding time summary
form

Method detection limit (MDL) determination

USEPA CLP form or equivalent MDL summary form

Method reporting limits (RLs) achieved

Specific deliverable depends on type of analysis (see
below)

Dilution or concentration factors

Specific deliverable depends on type of analysis

Discussion of unusual circumstances or
problems

Case narrative

Laboratory Control Sample (LCS) results

USEPA CLP form or equivalent LCS results summary
form

“Raw” analytical data sufficient to recreate
and check analysis results for all calibrations,
QC sample results, and sample results

Sequentially numbered pages with tabulated index

Matrix spike / matrix spike duplicate

USEPA CLP form or equivalent MS/MSD summary form
(e.g., NYSDEC ASP Form 1lI-SV

Method blank analysis

USEPA CLP form or equivalent method blank summary
form (e.g., NYSDEC ASP Form IV-SV)

GC/MS instrument performance check.
Tuning and mass calibration (abundance)
using 4-bromofluorobenzene (BFB) for
method SW8260C and decafluoro-
triphenyphosphene (DFTPP) for method
SW8270CD

USEPA CLP form or equivalent instrument
tuning/performance check summary form

Internal Standard Area Counts and Retention
Time, as applicable

USEPA CLP form or equivalent internal standard
summary form (e.g., NYSDEC ASP Form VIII-SV)

October 2020
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Method Requirements

Laboratory Deliverables

GC/MS initial calibration data

USEPA CLP form or equivalent initial calibration
summary form (e.g., NYSDEC ASP Form VI-SV)

GC/MS continuing calibration data.

USEPA CLP form or equivalent continuing calibration
summary form (e.g., NYSDEC ASP Form VII-SV)

GC/MS calibration verification (initial and
continuing)/2"d source calibration verification
(ICV/CCV)

USEPA CLP form or equivalent calibration verification
summary form

GC continuing calibration data for volatile and
semivolatile analyses. If calibration factors are
used, calibration factors and their percent
differences from the initial calibration must be
reported. Retention time windows and analyte
retention times must be included in this form

USEPA CLP form or equivalent calibration verification
summary form

GC/MS internal standard area and retention
time summary data

USEPA CLP form or equivalent internal standard
summary form

GC second column confirmation, as
applicable. To be done for all compounds that
are detected above method detection limits

Chromatograms of all confirmations of all samples and
the standard laboratory form for all positive results

Surrogate Compound percent recovery
summary

USEPA form or equipment percent recovery summary
form (e.g., NYSDEC ASP Form 1I-SV)

“Raw” analytical data sufficient to recreate
and check analysis results for all calibrations,
QC sample results, and sample results

Sequentially numbered pages with tabulated index

Requirements for inorganic analytical methods:

Initial and Continuing Calibration Verification

USEPA CLP form or equivalent calibration verification
summary form(s) (e.g., NYSDEC ASP Form II-IN)

applicable

ICP Interference Check Sample (ICS), as | USEPA CLP form or equivalent ICS standard summary

applicable form (e.g., NYSDEC ASP Form IV-IN)

ICP Interelement Correction Factors, as | USEPA CLP form or equivalent internal standard

applicable summary form (e.g., NYSDEC ASP Form XII-IN

Instrument Detection Limit (IDL) or MDL | USEPA CLP form or equivalent IDL or MDL summary

determination form(s)

Post-digestion spike, as applicable USEPA CLP form or equivalent post-digestion spike
summary form(s) (e.g., NYSDEC ASP Form V-IN)

ICP linear range USEPA CLP form or equivalent linear range summary
form(s) (e.g., NYSDEC ASP Form XII-IN)

ICP serial dilution, as applicable USEPA CLP form or equivalent serial dilution summary
form(s) (e.g., NYSDEC ASP Form IX-IN)

Method of standard addition (MSA), as | USEPA CLP form or equivalent MSA summary form(s)

Laboratory duplicate results, as applicable

USEPA CLP form or equivalent duplicate analysis
summary form(s) (e.g., NYSDEC ASP Form VI-IN)

Requirements for other methods:

Preparation and analysis logs No format
Sample results No format
MS/MSD results No format
Lab duplicate sample results No format
Laboratory control sample Control limits

Quality Assurance Project Plan - Honeywell
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Method Requirements Laboratory Deliverables
Method blank results No format
Initial calibration results No format
Continuing calibration check (calibration | No format. Report percent relative standard deviation or
verification) percent difference from initial calibration

Quality Assurance Project Plan - Honeywell October 2020
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ATTACHMENT 2 PFAS SAMPLING CHECKLIST
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) PARSONS

Site Name:
Weather (temp/precip):

Field Clothing and PPE:

O Ansell TNT® Powder-Free Nitrile Gloves ONLY

[J No clothing or boots containing Gore-Tex™

[ No clothing or boots treated with water-resistant
spray

[ Safety boots made from polyurethane and PVC
or leather boots covered with overboots

[0 No materials containing Tyvek®

[ Field crew has not used fabric softener on
clothing

[ Field crew has not used cosmetics, moisturizers,
hand cream, or other related products this morning
[ Field crew has not applied unauthorized
sunscreen or insect repellant

O Samplers don fresh nitrile gloves for each
sample collected

Field Equipment:

O No Teflon® or LDPE containing materials other
than QED brand LDPE

[ All sample materials made from stainless steel,
HDPE, acetate, silicon, or polypropylene or QED
brand LDPE

[ No waterproof field books, waterproof paper or
waterproof bottle labels, waterproof
markers/Sharpies®

[ No plastic clipboards, binders, or spiral hard
cover notebooks

[ No Post-It Notes®

O Coolers filled with regular ice only; no chemical
(blue) ice packs in possession

Task:
Date:

Sample Containers:

[ Containers for PFAS shipped in separate cooler
[J Sample containers made of HDPE or
polypropylene

[0 Caps are unlined and made of HDPE or
polypropylene

Wet Weather (as applicable):
[0 Wet weather gear made of polyurethane and
PVC only

Equipment Decontamination:

O PFAS-free water on-site for decontamination of
sample equipment; no other water sources to be
used

[ Alconox® or 7th Generation Free & Clear Dish
Soap to be used as decontamination cleaning
agents

Food Considerations:

O No food or drink on-site with exception of bottled
water and/or hydration drinks (i.e., Gatorade® and
Powerade®) that is available for consumption only
in the staging area

Vehicle Considerations:
[ Avoid utilizing areas inside vehicle as sample
staging areas

Sampling Equipment and Supply Summary (include brand names and serial numbers where available):

Decontamination fluid source(s):

Soap and other fluids used:

Gloves:

Rope:

Sampling Equipment:

Deviation Summary:

If possible, materials identified as potentially containing PFAS should be relocation to a separate area of the
site as far away as possible from the sampling location(s) and containerized if practicable. Notes should
include method of response including type of materials on site and how they were moved and containerized.

Deviations include:

Page 1 of 2



P PARSONS

Field Team Leader Name:

Field Team Leader Signature:

Field Team Member Name Field Team Member Signature
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ATTACHMENT 3 NYSDEC GUIDELINES FOR SAMPLING
AND ANALYSIS OF PFAS
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Citation and
Page Current Text Corrected Text Date
Number
Title of Appendix H Appendix | 2/25/2020
Appendix I,
page 32
Document Guidelines for Sampling and Sampling, Analysis, and Assessment of Per- and 9/15/2020
Cover, page 1 | Analysis of PFAS Polyfluoroalkyl Substances (PFAS) Under
NYSDEC’s Part 375 Remedial Programs
Routine “However, laboratories “However, laboratories analyzing environmental 9/15/2020
Analysis, analyzing environmental samples...PFOA and PFOS in drinking water by
page 9 samples...PFOA and PFOS in EPA Method 537, 537.1, ISO 25101, or Method
drinking water by EPA Method | 533.”
537,537.1 or ISO 25101.”
Additional None “In cases where site-specific cleanup objectives for | 9/15/2020
Analysis, PFOA and PFOS are to be assessed, soil
page 9, new parameters, such as Total Organic Carbon (EPA
paragraph Method 9060), soil pH (EPA Method 9045), clay
regarding soil content (percent), and cation exchange capacity
parameters (EPA Method 9081), should be included in the
analysis to help evaluate factors affecting the
leachability of PFAS in site soils.”
Data Until such time as Ambient Until such time as Ambient Water Quality 9/15/2020
Assessment Water Quality Standards Standards (AWQS) and Soil Cleanup Objectives
and (AWQS) and Soil Cleanup (SCOs) for PFOA and PFOS are published, the
Application to | Objectives (SCOs) for PFAS are | extent of contaminated media potentially subject to
Site Cleanup | published, the extent of remediation should be determined on a case-by-case
Page 10 contaminated media potentially | basis using the procedures discussed below and the
subject to remediation should be | criteria in DER-10. Preliminary target levels for
determined on a case-by-case cleanup of PFOA and PFOS in other media,
basis using the procedures including biota and sediment, have not yet been
discussed below and the criteria | established by the DEC.
in DER-10. Target levels for
cleanup of PFAS in other media,
including biota and sediment,
have not yet been established by
the DEC.
Water Sample 9/15/2020

Results Page
10

PFAS should be further assessed
and considered as a potential
contaminant of concern in
groundwater or surface water

(.))

If PFAS are identified as a
contaminant of concern for a
site, they should be assessed as

PFOA and PFOS should be further assessed and
considered as potential contaminants of concern in
groundwater or surface water (...)

If PFOA and/or PFOS are identified as
contaminants of concern for a site, they should be
assessed as part of the remedy selection process in
accordance with Part 375 and DER-10.
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part of the remedy selection
process in accordance with Part
375 and DER-10.
gzgu?tasm;);ge cgr}z\ ;ﬁ;eari‘:(;)nf?grﬂpurposes of “Soil cleanup objectives for PFOA and PFOS will 9/15/2020
10 ’ delineation and remedy selection be proposed in an upcoming revision to 6 NYCRR
: . Part 375-6. Until SCOs are in effect, the following
should be determined by having ; o
N are to be used as guidance values.
certain soil samples tested by
Syt PSSO LSS | (g Vil )
leachate analyzed for PFAS. Soil “PFOA and PI_:OS result_s for soil are to be
exhibiting SPLP results abo;/e compareql against the guidance values_llsted abc_>v_e.
70 ppt for either PFOA or PFOS These guidance values are to be used in determining
(individually or combined) are whether PFOA a_nd PFOS are cont{irr_\mants of_
t0 be evaluated during the concern f_or the site and for determ!nlng remed_lal
1 hase.” action objectives and cleanup requirements. Site-
cleanup phase. specific remedial objectives for protection of
groundwater can also be presented for evaluation by
DEC. Development of site-specific remedial
objectives for protection of groundwater will
require analysis of additional soil parameters
relating to leachability. These additional analyses
can include any or all the parameters listed above
(soil pH, cation exchange capacity, etc.) and/or use
of SPLP.
As the understanding of PFAS transport improves,
DEC welcomes proposals for site-specific remedial
objectives for protection of groundwater. DEC will
expect that those may be dependent on additional
factors including soil pH, aqueous pH, % organic
carbon, % Sand/Silt/Clay, soil cations: K, Ca, Mg,
Na, Fe, Al, cation exchange capacity, and anion
exchange capacity. Site-specific remedial objectives
should also consider the dilution attenuation factor
(DAF). The NJDEP publication on DAF can be
used as a reference:
https://www.nj.gov/dep/srp/quidance/rs/daf.pdf. ”
;rrrel?)tcl)?'?egosroil :2&:rzggrtsi?ltgoiz:teotogsuse n Testing for PFAS shou_ld be i_ncluded any time a full 9/15/2020
Page 11 backdill is' 0 be testéd for PEAS TAL/TCL analyte list is required. Results for PFOA

in general

conformance with DER-10,
Section 5.4(e) for the PFAS
Analyte List (Appendix F) using
the analytical procedures
discussed below and the criteria
in DER-10 associated with
SVOCs.

and PFOS should be compared to the applicable
guidance values. If PFOA or PFOS is detected in
any sample at or above the guidance values then the
source of backfill should be rejected, unless a site-
specific exemption is provided by DER based on
SPLP testing, for example. If the concentrations of
PFOA and PFOS in leachate are at or above 10 ppt
(the Maximum Contaminant Levels established for
drinking water by the New York State Department
of Health), then the soil is not acceptable.
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If PFOA or PFOS is detected in
any sample at or above 1 pg/kg, | PFOA, PFOS and 1,4-dioxane are all considered
then soil should be tested by semi-volatile compounds, so composite samples are
SPLP and the appropriate for these compounds when sampling in
leachate analyzed for PFAS. If accordance with DER-10, Table 5.4(e)10. Category
the SPLP results exceed 10 ppt B deliverables should be submitted for backfill
for either PFOA or PFOS samples, though a DUSR is not required.
(individually) then the
source of backfill should be
rejected, unless a site-specific
exemption is provided by DER.
SPLP leachate criteria is
based on the Maximum
Contaminant Levels proposed
for drinking water by New York
State’s Department of
Health, this value may be
updated based on future Federal
or State promulgated regulatory
standards. Remedial
parties have the option of
analyzing samples concurrently
for both PFAS in soil and in the
SPLP leachate to
minimize project delays.
Category B deliverables should
be submitted for backfill
samples, though a DUSR is not
required.

Footnotes None 1 TOP Assay analysis of highly contaminated 9/15/2020
samples, such as those from an AFFF (aqueous
film-forming foam) site, can result in incomplete
oxidation of the samples and an underestimation of
the total perfluoroalkyl substances.

2 The movement of PFAS in the environment is
being aggressively researched at this time; that
research will eventually result in more accurate
models for the behaviors of these chemicals. In the
meantime, DEC has calculated the soil cleanup
objective for the protection of groundwater using
the same procedure used for all other chemicals, as
described in Section 7.7 of the Technical Support
Document
(http://www.dec.ny.gov/docs/remediation_hudson_
pdf/techsuppdoc.pdf).
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Sampling, Analysis, and Assessment of Per-
and Polyfluoroalkyl Substances (PFAS)

Under NYSDEC’s Part 375 Remedial
Programs

Objective

New York State Department of Environmental Conservation’s Division of Environmental Remediation (DER)
performs or oversees sampling of environmental media and subsequent analysis of PFAS as part of remedial
programs implemented under 6 NYCRR Part 375. To ensure consistency in sampling, analysis, reporting, and
assessment of PFAS, DER has developed this document which summarizes currently accepted procedures and
updates previous DER technical guidance pertaining to PFAS.

Applicability

All work plans submitted to DEC pursuant to one of the remedial programs under Part 375 shall include PFAS
sampling and analysis procedures that conform to the guidelines provided herein.

As part of a site investigation or remedial action compliance program, whenever samples of potentially affected
media are collected and analyzed for the standard Target Analyte List/Target Compound List (TAL/TCL), PFAS
analysis should also be performed. Potentially affected media can include soil, groundwater, surface water, and
sediment. Based upon the potential for biota to be affected, biota sampling and analysis for PFAS may also be
warranted as determined pursuant to a Fish and Wildlife Impact Analysis. Soil vapor sampling for PFAS is not
required.

Field Sampling Procedures

DER-10 specifies technical guidance applicable to DER’s remedial programs. Given the prevalence and use of
PFAS, DER has developed “best management practices” specific to sampling for PFAS. As specified in DER-10
Chapter 2, quality assurance procedures are to be submitted with investigation work plans. Typically, these
procedures are incorporated into a work plan, or submitted as a stand-alone document (e.g., a Quality Assurance
Project Plan). Quality assurance guidelines for PFAS are listed in Appendix A - Quality Assurance Project Plan
(QAPP) Guidelines for PFAS.

Field sampling for PFAS performed under DER remedial programs should follow the appropriate procedures
outlined for soils, sediments or other solids (Appendix B), non-potable groundwater (Appendix C), surface water
(Appendix D), public or private water supply wells (Appendix E), and fish tissue (Appendix F).

QA/QC samples (e.g. duplicates, MS/MSD) should be collected as specified in DER-10, Section 2.3(c). For
sampling equipment coming in contact with aqueous samples only, rinsate or equipment blanks should be collected.
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Equipment blanks should be collected at a minimum frequency of one per day per site or one per twenty samples,
whichever is more frequent.

Analysis and Reporting

As of October 2020, the United States Environmental Protection Agency (EPA) does not have a validated method
for analysis of PFAS for media commonly analyzed under DER remedial programs (non-potable waters, solids).
DER has developed the following guidelines to ensure consistency in analysis and reporting of PFAS.

The investigation work plan should describe analysis and reporting procedures, including laboratory analytical
procedures for the methods discussed below. As specified in DER-10 Section 2.2, laboratories should provide a full
Category B deliverable. In addition, a Data Usability Summary Report (DUSR) should be prepared by an
independent, third party data validator. Electronic data submissions should meet the requirements provided at:
https://www.dec.ny.gov/chemical/62440.html.

DER has developed a PFAS Analyte List (Appendix F) for remedial programs to understand the nature of
contamination at sites. It is expected that reported results for PFAS will include, at a minimum, all the compounds
listed. If lab and/or matrix specific issues are encountered for any analytes, the DER project manager, in
consultation with the DER chemist, will make case-by-case decisions as to whether certain analytes may be
temporarily or permanently discontinued from analysis at each site. As with other contaminants that are analyzed
for at a site, the PFAS Analyte List may be refined for future sampling events based on investigative findings.

Routine Analysis

Currently, New York State Department of Health’s Environmental Laboratory Approval Program (ELAP) does not
offer certification for PFAS in matrices other than finished drinking water. However, laboratories analyzing
environmental samples for PFAS (e.qg., soil, sediments, and groundwater) under DER’s Part 375 remedial programs
need to hold ELAP certification for PFOA and PFOS in drinking water by EPA Method 537, 537.1, 1SO 25101, or
Method 533. Laboratories should adhere to the guidelines and criteria set forth in the DER’s laboratory guidelines
for PFAS in non-potable water and solids (Appendix H - Laboratory Guidelines for Analysis of PFAS in Non-
Potable Water and Solids). Data review guidelines were developed by DER to ensure data comparability and
usability (Appendix H - Data Review Guidelines for Analysis of PFAS in Non-Potable Water and Solids).

LC-MS/MS analysis for PFAS using methodologies based on EPA Method 537.1 is the procedure to use for
environmental samples. Isotope dilution techniques should be utilized for the analysis of PFAS in all media.
Reporting limits for PFOA and PFOS in aqueous samples should not exceed 2 ng/L. Reporting limits for PFOA and
PFOS in solid samples should not exceed 0.5 pg/kg. Reporting limits for all other PFAS in aqueous and solid media
should be as close to these limits as possible. If laboratories indicate that they are not able to achieve these reporting
limits for the entire PFAS Analyte List, site-specific decisions regarding acceptance of elevated reporting limits for
specific PFAS can be made by the DER project manager in consultation with the DER chemist.

Additional Analysis

Additional laboratory methods for analysis of PFAS may be warranted at a site, such as the Synthetic Precipitation
Leaching Procedure (SPLP) and Total Oxidizable Precursor Assay (TOP Assay).

In cases where site-specific cleanup objectives for PFOA and PFOS are to be assessed, soil parameters, such as
Total Organic Carbon (EPA Method 9060), soil pH (EPA Method 9045), clay content (percent), and cation
exchange capacity (EPA Method 9081), should be included in the analysis to help evaluate factors affecting the
leachability of PFAS in site soils.
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SPLP is a technique used to determine the mobility of chemicals in liquids, soils and wastes, and may be useful in
determining the need for addressing PFAS-containing material as part of the remedy. SPLP by EPA Method 1312
should be used unless otherwise specified by the DER project manager in consultation with the DER chemist.

Impacted materials can be made up of PFAS that are not analyzable by routine analytical methodology. A TOP
Assay can be utilized to conceptualize the amount and type of oxidizable PFAS which could be liberated in the
environment, which approximates the maximum concentration of perfluoroalkyl substances that could be generated
if all polyfluoroalkyl substances were oxidized. For example, some polyfluoroalkyl substances may degrade or
transform to form perfluoroalkyl substances (such as PFOA or PFOS), resulting in an increase in perfluoroalkyl
substance concentrations as contaminated groundwater moves away from a source. The TOP Assay converts,
through oxidation, polyfluoroalkyl substances (precursors) into perfluoroalkyl substances that can be detected by
routine analytical methodology.*

Commercial laboratories have adopted methods which allow for the quantification of targeted PFAS in air and
biota. The EPA’s Office of Research and Development (ORD) is currently developing methods which allow for air
emissions characterization of PFAS, including both targeted and non-targeted analysis of PFAS. Consult with the
DER project manager and the DER chemist for assistance on analyzing biota/tissue and air samples.

Data Assessment and Application to Site Cleanup

Until such time as Ambient Water Quality Standards (AWQS) and Soil Cleanup Objectives (SCOs) for PFOA and
PFOS are published, the extent of contaminated media potentially subject to remediation should be determined on a
case-by-case basis using the procedures discussed below and the criteria in DER-10. Preliminary target levels for
cleanup of PFOA and PFOS in other media, including biota and sediment, have not yet been established by the
DEC.

Water Sample Results

PFOA and PFOS should be further assessed and considered as potential contaminants of concern in groundwater or
surface water if PFOA or PFOS is detected in any water sample at or above 10 ng/L (ppt) and is determined to be
attributable to the site, either by a comparison of upgradient and downgradient levels, or the presence of soil source
areas, as defined below. In addition, further assessment of water may be warranted if either of the following
screening levels are met:

a. any other individual PFAS (not PFOA or PFOS) is detected in water at or above 100 ng/L; or
b. total concentration of PFAS (including PFOA and PFOS) is detected in water at or above 500 ng/L

If PFOA and/or PFOS are identified as contaminants of concern for a site, they should be assessed as part of the
remedy selection process in accordance with Part 375 and DER-10.
Soil Sample Results

Soil cleanup objectives for PFOA and PFOS will be proposed in an upcoming revision to 6 NYCRR Part 375-6.
Until SCOs are in effect, the following are to be used as guidance values.

1 TOP Assay analysis of highly contaminated samples, such as those from an AFFF (aqueous film-forming foam) site, can
result in incomplete oxidation of the samples and an underestimation of the total perfluoroalkyl substances.

10
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Guidance Values for

Anticipated Site Use PFOA (ppb) PFOS (ppb)
Unrestricted 0.66 0.88
Residential 6.6 8.8
Restricted Residential 33 44
Commercial 500 440
Industrial 600 440
Protection of Groundwater? 1.1 3.7

PFOA and PFOS results for soil are to be compared against the guidance values listed above. These guidance
values are to be used in determining whether PFOA and PFOS are contaminants of concern for the site and for
determining remedial action objectives and cleanup requirements. Site-specific remedial objectives for protection
of groundwater can also be presented for evaluation by DEC. Development of site-specific remedial objectives for
protection of groundwater will require analysis of additional soil parameters relating to leachability. These
additional analyses can include any or all the parameters listed above (soil pH, cation exchange capacity, etc.)
and/or use of SPLP.

As the understanding of PFAS transport improves, DEC welcomes proposals for site-specific remedial objectives
for protection of groundwater. DEC will expect that those may be dependent on additional factors including soil
pH, aqueous pH, % organic carbon, % Sand/Silt/Clay, soil cations: K, Ca, Mg, Na, Fe, Al, cation exchange
capacity, and anion exchange capacity. Site-specific remedial objectives should also consider the dilution
attenuation factor (DAF). The NJDEP publication on DAF can be used as a reference:
https://www.nj.gov/dep/srp/quidance/rs/daf.pdf.

Testing for Imported Soil

Testing for PFAS should be included any time a full TAL/TCL analyte list is required. Results for PFOA and PFOS
should be compared to the applicable guidance values. If PFOA or PFOS is detected in any sample at or above the
guidance values then the source of backfill should be rejected, unless a site-specific exemption is provided by DER
based on SPLP testing, for example. If the concentrations of PFOA and PFOS in leachate are at or above 10 ppt
(the Maximum Contaminant Levels established for drinking water by the New York State Department of Health),
then the soil is not acceptable.

PFOA, PFOS and 1,4-dioxane are all considered semi-volatile compounds, so composite samples are appropriate
for these compounds when sampling in accordance with DER-10, Table 5.4(e)10. Category B deliverables should
be submitted for backfill samples, though a DUSR is not required.

2 The movement of PFAS in the environment is being aggressively researched at this time; that research will eventually result
in more accurate models for the behaviors of these chemicals. In the meantime, DEC has calculated the guidance value for the
protection of groundwater using the same procedure used for all other chemicals, as described in Section 7.7 of the Technical

Support Document (http://www.dec.ny.gov/docs/remediation_hudson_pdf/techsuppdoc.pdf).

11
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Appendix A - Quality Assurance Project Plan (QAPP) Guidelines for PFAS

The following guidelines (general and PFAS-specific) can be used to assist with the development of a QAPP for
projects within DER involving sampling and analysis of PFAS.

General Guidelines in Accordance with DER-10

Document/work plan section title — Quality Assurance Project Plan
Summarize project scope, goals, and objectives
Provide project organization including names and resumes of the project manager, Quality Assurance
Officer (QAOQ), field staff, and Data Validator
o The QAO should not have another position on the project, such as project or task manager, that
involves project productivity or profitability as a job performance criterion
List the ELAP-approved lab(s) to be used for analysis of samples
Include a site map showing sample locations
Provide detailed sampling procedures for each matrix
Include Data Quality Usability Objectives
List equipment decontamination procedures
Include an “Analytical Methods/Quality Assurance Summary Table” specifying:
o Matrix type
Number or frequency of samples to be collected per matrix
Number of field and trip blanks per matrix
Analytical parameters to be measured per matrix
Analytical methods to be used per matrix with minimum reporting limits
Number and type of matrix spike and matrix spike duplicate samples to be collected
Number and type of duplicate samples to be collected
Sample preservation to be used per analytical method and sample matrix
Sample container volume and type to be used per analytical method and sample matrix
o Sample holding time to be used per analytical method and sample matrix
Specify Category B laboratory data deliverables and preparation of a DUSR

O O O O O O O O

Specific Guidelines for PFAS

Include in the text that sampling for PFAS will take place
Include in the text that PFAS will be analyzed by LC-MS/MS for PFAS using methodologies based on
EPA Method 537.1
Include the list of PFAS compounds to be analyzed (PFAS Analyte List)
Include the laboratory SOP for PFAS analysis
List the minimum method-achievable Reporting Limits for PFAS
o Reporting Limits should be less than or equal to:
= Aqueous — 2 ng/L (ppt)
= Solids — 0.5 pg/kg (ppb)
Include the laboratory Method Detection Limits for the PFAS compounds to be analyzed
Laboratory should have ELAP certification for PFOA and PFOS in drinking water by EPA Method 537,
537.1, EPA Method 533, or ISO 25101
Include detailed sampling procedures
o Precautions to be taken
o Pump and equipment types
o Decontamination procedures
o Approved materials only to be used
Specify that regular ice only will be used for sample shipment

12
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o Specify that equipment blanks should be collected at a minimum frequency of 1 per day per site for each
matrix

13
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Appendix B - Sampling Protocols for PFAS in Soils, Sediments and Solids

General

The objective of this protocol is to give general guidelines for the collection of soil, sediment and other solid
samples for PFAS analysis. The sampling procedure used should be consistent with Sampling Guidelines and
Protocols — Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response
Program — March 1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following
limitations.

Laboratory Analysis and Containers

Samples collected using this protocol are intended to be analyzed for PFAS using methodologies based on EPA
Method 537.1.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in to contact with aluminum foil, low
density polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including sample bottle cap
liners with a PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

 stainless steel spoon
 stainless steel bowl
» steel hand auger or shovel without any coatings

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Sampling is often conducted in areas where a vegetative turf has been established. In these cases, a pre-cleaned
trowel or shovel should be used to carefully remove the turf so that it may be replaced at the conclusion of
sampling. Surface soil samples (e.g. 0 to 6 inches below surface) should then be collected using a pre-cleaned,
stainless steel spoon. Shallow subsurface soil samples (e.g. 6 to ~36 inches below surface) may be collected by
digging a hole using a pre-cleaned hand auger or shovel. When the desired subsurface depth is reached, a pre-
cleaned hand auger or spoon shall be used to obtain the sample.

When the sample is obtained, it should be deposited into a stainless steel bowl for mixing prior to filling the sample
containers. The soil should be placed directly into the bowl and mixed thoroughly by rolling the material into the

14
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middle until the material is homogenized. At this point the material within the bowl can be placed into the
laboratory provided container.

Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

Quality Assurance/Quality Control

» Immediately place samples in a cooler maintained at 4 + 2° Celsius using ice

» Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

» Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

» Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A soil log or sample log shall document the location of the sample/borehole, depth of the sample, sampling
equipment, duplicate sample, visual description of the material, and any other observations or notes determined to
be appropriate. Additionally, care should be performed to limit contact with PFAS containing materials (e.g.
waterproof field books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or
sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.
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Appendix C - Sampling Protocols for PFAS in Monitoring Wells

General

The objective of this protocol is to give general guidelines for the collection of groundwater samples for PFAS
analysis. The sampling procedure used should be consistent with Sampling Guidelines and Protocols —
Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response Program — March
1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following limitations.

Laboratory Analysis and Container

Samples collected using this protocol are intended to be analyzed for PFAS using methodologies based on EPA
Method 537.1.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include: stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including plumbers tape and sample
bottle cap liners with a PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

+ stainless steel inertia pump with HDPE tubing

+ peristaltic pump equipped with HDPE tubing and silicone tubing
 stainless steel bailer with stainless steel ball

» bladder pump (identified as PFAS-free) with HDPE tubing

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Monitoring wells should be purged in accordance with the sampling procedure (standard/volume purge or low flow
purge) identified in the site work plan, which will determine the appropriate time to collect the sample. If sampling
using standard purge techniques, additional purging may be needed to reduce turbidity levels, so samples contain a
limited amount of sediment within the sample containers. Sample containers that contain sediment may cause
issues at the laboratory, which may result in elevated reporting limits and other issues during the sample
preparation that can compromise data usability. Sampling personnel should don new nitrile gloves prior to sample
collection due to the potential to contact PFAS containing items (not related to the sampling equipment) during the
purging activities.
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Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

Quality Assurance/Quality Control

» Immediately place samples in a cooler maintained at 4 £ 2° Celsius using ice

» Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

» Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

» Collect one equipment blank per day per site and minimum 1 equipment blank per 20 samples. The
equipment blank shall test the new and decontaminated sampling equipment utilized to obtain a sample for
residual PFAS contamination. This sample is obtained by using laboratory provided PFAS-free water and
passing the water over or through the sampling device and into laboratory provided sample containers

» Additional equipment blank samples may be collected to assess other equipment that is utilized at the
monitoring well

» Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A purge log shall document the location of the sample, sampling equipment, groundwater parameters, duplicate
sample, visual description of the material, and any other observations or notes determined to be appropriate.
Additionally, care should be performed to limit contact with PFAS containing materials (e.g. waterproof field
books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or
sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.
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Appendix D - Sampling Protocols for PFAS in Surface Water

General

The objective of this protocol is to give general guidelines for the collection of surface water samples for PFAS
analysis. The sampling procedure used should be consistent with Sampling Guidelines and Protocols —
Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response Program — March
1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following limitations.

Laboratory Analysis and Container

Samples collected using this protocol are intended to be analyzed for PFAS using methodologies based on EPA
Method 537.1.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include: stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including sample bottle cap liners with a
PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

+ stainless steel cup

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Where conditions permit, (e.g. creek or pond) sampling devices (e.g. stainless steel cup) should be rinsed with site
medium to be sampled prior to collection of the sample. At this point the sample can be collected and poured into
the sample container.

If site conditions permit, samples can be collected directly into the laboratory container.

Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).
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Quality Assurance/Quality Control

» Immediately place samples in a cooler maintained at 4 + 2° Celsius using ice

» Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

»  Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

» Collect one equipment blank per day per site and minimum 1 equipment blank per 20 samples. The
equipment blank shall test the new and decontaminated sampling equipment utilized to obtain a sample for
residual PFAS contamination. This sample is obtained by using laboratory provided PFAS-free water and
passing the water over or through the sampling device and into laboratory provided sample containers

* Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A sample log shall document the location of the sample, sampling equipment, duplicate sample, visual description
of the material, and any other observations or notes determined to be appropriate. Additionally, care should be
performed to limit contact with PFAS containing materials (e.g. waterproof field books, food packaging) during the
sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or
sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.
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Appendix E - Sampling Protocols for PFAS in Private Water Supply Wells

General

The objective of this protocol is to give general guidelines for the collection of water samples from private water
supply wells (with a functioning pump) for PFAS analysis. The sampling procedure used should be consistent with
Sampling Guidelines and Protocols — Technological Background and Quality Control/Quality Assurance for NYS
DEC Spill Response Program — March 1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf),
with the following limitations.

Laboratory Analysis and Container

Drinking water samples collected using this protocol are intended to be analyzed for PFAS by ISO Method 25101.
The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include: stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials (e.g. plumbers tape), including sample
bottle cap liners with a PTFE layer.

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Locate and assess the pressure tank and determine if any filter units are present within the building. Establish the
sample location as close to the well pump as possible, which is typically the spigot at the pressure tank. Ensure
sampling equipment is kept clean during sampling as access to the pressure tank spigot, which is likely located
close to the ground, may be obstructed and may hinder sample collection.

Prior to sampling, a faucet downstream of the pressure tank (e.g., washroom sink) should be run until the well
pump comes on and a decrease in water temperature is noted which indicates that the water is coming from the
well. If the homeowner is amenable, staff should run the water longer to purge the well (15+ minutes) to provide a
sample representative of the water in the formation rather than standing water in the well and piping system
including the pressure tank. At this point a new pair of nitrile gloves should be donned and the sample can be
collected from the sample point at the pressure tank.

Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).
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Quality Assurance/Quality Control

» Immediately place samples in a cooler maintained at 4 + 2° Celsius using ice

» Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

» Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

» If equipment was used, collect one equipment blank per day per site and a minimum 1 equipment blank per
20 samples. The equipment blank shall test the new and decontaminated sampling equipment utilized to
obtain a sample for residual PFAS contamination. This sample is obtained by using laboratory provided
PFAS-free water and passing the water over or through the sampling device and into laboratory provided
sample containers.

» Afield reagent blank (FRB) should be collected at a rate of one per 20 samples. The lab will provide a FRB
bottle containing PFAS free water and one empty FRB bottle. In the field, pour the water from the one
bottle into the empty FRB bottle and label appropriately.

* Request appropriate data deliverable (Category B) and an electronic data deliverable

» For sampling events where multiple private wells (homes or sites) are to be sampled per day, it is
acceptable to collect QC samples at a rate of one per 20 across multiple sites or days.

Documentation

A sample log shall document the location of the private well, sample point location, owner contact information,
sampling equipment, purge duration, duplicate sample, visual description of the material, and any other
observations or notes determined to be appropriate and available (e.g. well construction, pump type and location,
yield, installation date). Additionally, care should be performed to limit contact with PFAS containing materials
(e.g. waterproof field books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material

(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.
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Appendix F - Sampling Protocols for PFAS in Fish

This appendix contains a copy of the latest guidelines developed by the Division of Fish and Wildlife (DFW)
entitled “General Fish Handling Procedures for Contaminant Analysis” (Ver. 8).

Procedure Name: General Fish Handling Procedures for Contaminant Analysis
Number: FW-005

Purpose: This procedure describes data collection, fish processing and delivery of fish collected for
contaminant monitoring. It contains the chain of custody and collection record forms that should be used
for the collections.

Organization: Environmental Monitoring Section
Bureau of Ecosystem Health
Division of Fish and Wildlife (DFW)
New York State Department of Environmental Conservation (NYSDEC)
625 Broadway
Albany, New York 12233-4756

Version: 8
Previous Version Date: 21 March 2018

Summary of Changes to this Version: Updated bureau name to Bureau of Ecosystem Health. Added
direction to list the names of all field crew on the collection record. Minor formatting changes on chain of
custody and collection records.

Originator or Revised by: Wayne Richter, Jesse Becker
Date: 26 April 2019

Quality Assurance Officer and Approval Date: Jesse Becker, 26 April 2019
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GENERAL FISH HANDLING PROCEDURES FOR CONTAMINANT ANALYSES

A. Original copies of all continuity of evidence (i.e., Chain of Custody) and collection record forms must
accompany delivery of fish to the lab. A copy shall be directed to the Project Leader or as
appropriate, Wayne Richter. All necessary forms will be supplied by the Bureau of Ecosystem Health.
Because some samples may be used in legal cases, it is critical that each section is filled out
completely. Each Chain of Custody form has three main sections:

1. The top box is to be filled out_and signed by the person responsible for the fish collection (e.g.,
crew leader, field biologist, researcher). This person is responsible for delivery of the samples to
DEC facilities or personnel (e.g., regional office or biologist).

2. The second section is to be filled out and signed by the person responsible for the collections
while being stored at DEC, before delivery to the analytical lab. This may be the same person as
in (1), but it is still required that they complete the section. Also important is the range of
identification numbers (i.e., tag numbers) included in the sample batch.

3. Finally, the bottom box is to record any transfers between DEC personnel and facilities. Each
subsequent transfer should be identified, signed, and dated, until laboratory personnel take
possession of the fish.

B. The following data are required on each Fish Collection Record form:

1. Project and Site Name.

2. DEC Region.

3. All personnel (and affiliation) involved in the collection.

4. Method of collection (gill net, hook and line, etc.)

5. Preservation Method.

C. The following data are to be taken on each fish collected and recorded on the Fish Collection Record
form:

1. Tag number - Each specimen is to be individually jaw tagged at time of collection with a unique
number. Make sure the tag is turned out so that the number can be read without opening the bag.
Use tags in sequential order. For small fish or composite samples place the tag inside the bag with
the samples. The Bureau of Ecosystem Health can supply the tags.

2. Species identification (please be explicit enough to enable assigning genus and species). Group
fish by species when processing.

3. Date collected.
4. Sample location (waterway and nearest prominent identifiable landmark).

5. Total length (nearest mm or smallest sub-unit on measuring instrument) and weight (nearest g or



smallest sub-unit of weight on weighing instrument). Take all measures as soon as possible with
calibrated, protected instruments (e.g. from wind and upsets) and prior to freezing.

Sex - fish may be cut enough to allow sexing or other internal investigation, but do not eviscerate.
Make any incision on the right side of the belly flap or exactly down the midline so that a left-
side fillet can be removed.

D. General data collection recommendations:

1.

It is helpful to use an ID or tag number that will be unique. It is best to use metal striped bass or
other uniquely numbered metal tags. If uniquely numbered tags are unavailable, values based on
the region, water body and year are likely to be unique: for example, R7CAY11001 for Region 7,
Cayuga Lake, 2011, fish 1. If the fish are just numbered 1 through 20, we have to give them new
numbers for our database, making it more difficult to trace your fish to their analytical results and
creating an additional possibility for errors.

Process and record fish of the same species sequentially. Recording mistakes are less likely when
all fish from a species are processed together. Starting with the bigger fish species helps avoid
missing an individual.

If using Bureau of Ecosystem Health supplied tags or other numbered tags, use tags in sequence
so that fish are recorded with sequential Tag Numbers. This makes data entry and login at the lab
and use of the data in the future easier and reduces keypunch errors.

Record length and weight as soon as possible after collection and before freezing. Other data are
recorded in the field upon collection. An age determination of each fish is optional, but if done, it
is recorded in the appropriate “Age” column.

For composite samples of small fish, record the number of fish in the composite in the Remarks
column. Record the length and weight of each individual in a composite. All fish in a composite
sample should be of the same species and members of a composite should be visually matched for
size.

Please submit photocopies of topographic maps or good quality navigation charts indicating
sampling locations. GPS coordinates can be entered in the Location column of the collection
record form in addition to or instead for providing a map. These records are of immense help to
us (and hopefully you) in providing documented location records which are not dependent on
memory and/or the same collection crew. In addition, they may be helpful for contaminant
source trackdown and remediation/control efforts of the Department.

When recording data on fish measurements, it will help to ensure correct data recording for the
data recorder to call back the numbers to the person making the measurements.

E. Each fish is to be placed in its own individual plastic bag. For small fish to be analyzed as a
composite, put all of the fish for one composite in the same bag but use a separate bag for each
composite. It is important to individually bag the fish to avoid difficulties or cross contamination
when processing the fish for chemical analysis. Be sure to include the fish’s tag number inside the
bag, preferably attached to the fish with the tag number turned out so it can be read. Tie or
otherwise secure the bag closed. The Bureau of Ecosystem Health will supply the bags. If
necessary, food grade bags may be procured from a suitable vendor (e.g., grocery store). It is
preferable to redundantly label each bag with a manila tag tied between the knot and the body of
the bag. This tag should be labeled with the project name, collection location, tag number,
collection date, and fish species. If scales are collected, the scale envelope should be labeled with




the same information.

F. Groups of fish, by species, are to be placed in one large plastic bag per sampling location. The
Bureau of Ecosystem Health will supply the larger bags. Tie or otherwise secure the bag closed.
Label the site bag with a manila tag tied between the knot and the body of the bag. The tag should
contain: project, collection location, collection date, species and tag number ranges. Having this
information on the manila tag enables lab staff to know what is in the bag without opening it.

G. Do not eviscerate, fillet or otherwise dissect the fish unless specifically asked to. If evisceration or
dissection is specified, the fish must be cut along the exact midline or on the right side so that the
left side fillet can be removed intact at the laboratory. If filleting is specified, the procedure for
taking a standard fillet (SOP PREPLAB 4) must be followed, including removing scales.

H. Special procedures for PFAS: Unlike legacy contaminants such as PCBs, which are rarely found in
day to day life, PFAS are widely used and frequently encountered. Practices that avoid sample
contamination are therefore necessary. While no standard practices have been established for fish,
procedures for water quality sampling can provide guidance. The following practices should be
used for collections when fish are to be analyzed for PFAS:

No materials containing Teflon.

No Post-it notes.

No ice packs; only water ice or dry ice.

Any gloves worn must be powder free nitrile.

No Gore-Tex or similar materials (Gore-Tex is a PFC with PFOA used in its manufacture).

No stain repellent or waterproof treated clothing; these are likely to contain PFCs.

Avoid plastic materials, other than HDPE, including clipboards and waterproof notebooks.

Wash hands after handling any food containers or packages as these may contain PFCs.
Keep pre-wrapped food containers and wrappers isolated from fish handling.

Wear clothing washed at least six times since purchase.

Wear clothing washed without fabric softener.

Staff should avoid cosmetics, moisturizers, hand creams and similar products on the day of
sampling as many of these products contain PFCs (Fujii et al. 2013). Sunscreen or
insect repellent should not contain ingredients with “fluor” in their name. Apply
any sunscreen or insect repellent well downwind from all materials. Hands must be
washed after touching any of these products.

I.  All fish must be kept at a temperature <45° F (<8° C) immediately following data processing. As
soon as possible, freeze at -20° C + 5° C. Due to occasional freezer failures, daily freezer
temperature logs are required. The freezer should be locked or otherwise secured to maintain chain
of custody.

J. In most cases, samples should be delivered to the Analytical Services Unit at the Hale Creek field
station. Coordinate delivery with field station staff and send copies of the collection records,
continuity of evidence forms and freezer temperature logs to the field station. For samples to be
analyzed elsewhere, non-routine collections or other questions, contact Wayne Richter, Bureau of
Ecosystem Health, NYSDEC, 625 Broadway, Albany, New York 12233-4756, 518-402-8974, or the
project leader about sample transfer. Samples will then be directed to the analytical facility and
personnel noted on specific project descriptions.

K. A recommended equipment list is at the end of this document.

richter (revised): sop_fish_handling.docx (MS Word: H:\documents\procedures_and_policies); 1 April 2011, revised 10/5/11, 12/27/13, 10/05/16,
3/20/17, 3/23/17, 9/5/17, 3/22/18, 4/26/19



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

page of
DIVISION OF FISH AND WILDLIFE
FISH COLLECTION RECORD
Project and Site Name DEC Region
Collections made by (include all crew)
Sampling Method: [ Electrofishing [IGill netting [ITrap netting [Trawling [1Seining [1Angling [IOther
Preservation Method: [1Freezing [Other Notes (SWFDB survey number):
FORLABUSE | COLLECTION OR DATE SEX&OR | LENGTH | WEIGHT
ONLY- LAB TAG NO. SPECIES TAKEN LOCATION AGE | REPROD. C ) () REMARKS
ENTRY NO. CONDIT
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
CHAIN OF CUSTODY

l, , of collected the
(Print Name) (Print Business Address)

following on , 20 from
(Date) (Water Body)

in the vicinity of

(Landmark, Village, Road, etc.)
Town of ,in County.

Item(s)

Said sample(s) were in my possession and handled according to standard procedures provided to me prior to
collection. The sample(s) were placed in the custody of a representative of the New York State Department of

Environmental Conservation on , 20

Signature Date

I, , received the above mentioned sample(s) on the date specified

and assigned identification number(s) to the sample(s). |

have recorded pertinent data for the sample(s) on the attached collection records. The sample(s) remained in

my custody until subsequently transferred, prepared or shipped at times and on dates as attested to below.

Signature Date
SECOND RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
THIRD RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
FOURTH RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
RECEIVED IN LABORATORY BY (Print Name) TIME & DATE REMARKS
SIGNATURE UNIT
LOGGED IN BY (Print Name) TIME & DATE ACCESSION NUMBERS
SIGNATURE UNIT

richter: revised 21 April 2014; becker: 23 March 2017, 26 April, 2019



NOTICE OF WARRANTY

By signature to the chain of custody (reverse), the signatory warrants that the information provided is truthful
and accurate to the best of his/her ability. The signatory affirms that he/she is willing to testify to those facts
provided and the circumstances surrounding the same. Nothing in this warranty or chain of custody negates

responsibility nor liability of the signatories for the truthfulness and accuracy of the statements provided.

HANDLING INSTRUCTIONS

On day of collection, collector(s) name(s), address(es), date, geographic location of capture
(attach a copy of topographic map or navigation chart), species, number kept of each species, and
description of capture vicinity (proper noun, if possible) along with name of Town and County must be
indicated on reverse.

Retain organisms in manila tagged plastic bags to avoid mixing capture locations. Note
appropriate information on each bag tag.

Keep samples as cool as possible. Put on ice if fish cannot be frozen within 12 hours. If fish are
held more than 24 hours without freezing, they will not be retained or analyzed.

Initial recipient (either DEC or designated agent) of samples from collector(s) is responsible for
obtaining and recording information on the collection record forms which will accompany the chain of
custody. This person will seal the container using packing tape and writing his signature, the time and the
date across the tape onto the container with indelible marker. Any time a seal is broken, for whatever
purpose, the incident must be recorded on the Chain of Custody (reason, time, and date) in the purpose of
transfer block. Container then is resealed using new tape and rewriting signature, with time and date.




EQUIPMENT LIST

Scale or balance of appropriate capacity for the fish to be collected.

Fish measuring board.

Plastic bags of an appropriate size for the fish to be collected and for site bags.
Individually numbered metal tags for fish.

Manila tags to label bags.

Small envelops, approximately 2” x 3.5”, if fish scales are to be collected.
Knife for removing scales.

Chain of custody and fish collection forms.

Clipboard.

Pens or markers.

Paper towels.

Dish soap and brush.

Bucket.

Cooler.

Ice.

Duct tape.
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Appendix G - PFAS Analyte List
Group Chemical Name Abbreviation CAS Number

Perfluorobutanesulfonic acid PFBS 375-73-5
Perfluorohexanesulfonic acid PFHxS 355-46-4
Pzg#gg@zyl Perfluoroheptanesulfonic acid PFHpS 375-92-8
Perfluorooctanesulfonic acid PFOS 1763-23-1
Perfluorodecanesulfonic acid PFDS 335-77-3
Perfluorobutanoic acid PFBA 375-22-4

Perfluoropentanoic acid PFPeA 2706-90-3
Perfluorohexanoic acid PFHxA 307-24-4
Perfluoroheptanoic acid PFHpA 375-85-9
Perfluorooctanoic acid PFOA 335-67-1
errglé?(;?:tlgl Perfluorononanoic acid PENA 375-95-1
Perfluorodecanoic acid PFDA 335-76-2

Perfluoroundecanoic acid PFUA/PFUdA 2058-94-8
Perfluorododecanoic acid PFDoA 307-55-1

Perfluorotridecanoic acid PFTrA/PFTrDA 72629-94-8
Perfluorotetradecanoic acid PFTA/PFTeDA 376-06-7

Fluorinated Telomer | 6:2 Fluorotelomer sulfonate 6:2 FTS 27619-97-2

Sulfonates 8:2 Fluorotelomer sulfonate 8:2 FTS 39108-34-4

Perfluorooctane-
sulfonamides Perfluroroctanesulfonamide FOSA 754-91-6
Perfluorooctane- N-methyl perfluorooctanesulfonamidoacetic acid N-MeFOSAA 2355-31-9
sulfonamidoacetic

acids N-ethyl perfluorooctanesulfonamidoacetic acid N-EtFOSAA 2991-50-6
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Appendix H - Laboratory Guidelines for Analysis of PFAS in
Non-Potable Water and Solids

General

New York State Department of Environmental Conservation’s Division of Environmental Remediation (DER)
developed the following guidelines for laboratories analyzing environmental samples for PFAS under DER
programs. If laboratories cannot adhere to the following guidelines, they should contact DER’s Quality Assurance
Officer, Dana Barbarossa, at dana.barbarossa@dec.ny.gov prior to analysis of samples.

Isotope Dilution

Isotope dilution techniques should be utilized for the analysis of PFAS in all media.

Extraction

For water samples, the entire sample bottle should be extracted, and the sample bottle rinsed with appropriate
solvent to remove any residual PFAS.

For samples with high particulates, the samples should be handled in one of the following ways:

1. Spike the entire sample bottle with isotope dilution analytes (IDAS) prior to any sample manipulation. The
sample can be passed through the SPE and if it clogs, record the volume that passed through.

2. If the sample contains too much sediment to attempt passing it through the SPE cartridge, the sample
should be spiked with isotope dilution analytes, centrifuged and decanted.

3. If higher reporting limits are acceptable for the project, the sample can be diluted by taking a representative
aliquot of the sample. If isotope dilution analytes will be diluted out of the sample, they can be added after
the dilution. The sample should be homogenized prior to taking an aliquot.

If alternate sample extraction procedures are used, please contact the DER remedial program chemist prior to
employing. Any deviations in sample preparation procedures should be clearly noted in the case narrative.

Signal to Noise Ratio

For all target analyte ions used for quantification, signal to noise ratio should be 3:1 or greater.

Blanks

There should be no detections in the method blanks above the reporting limits.

Ion Transitions

The ion transitions listed below should be used for the following PFAS:

PFOA 413 > 369
PFOS 499 > 80
PFHXS 399 > 80
PFBS 299 > 80

6:2 FTS 427 > 407
8:2FTS 527 > 507
N-EtFOSAA 584 > 419
N-MeFOSAA 570> 419
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Branched and Linear Isomers

Standards containing both branched and linear isomers should be used when standards are commercially available.
Currently, quantitative standards are available for PFHxS, PFOS, NMeFOSAA, and NEtFOSAA. As more
standards become available, they should be incorporated in to the method. All isomer peaks present in the standard
should be integrated and the areas summed. Samples should be integrated in the same manner as the standards.

Since a quantitative standard does not exist for branched isomers of PFOA, the instrument should be calibrated
using just the linear isomer and a technical (qualitative) PFOA standard should be used to identify the retention
time of the branched PFOA isomers in the sample. The total response of PFOA branched and linear isomers should
be integrated in the samples and quantitated using the calibration curve of the linear standard.

Secondary lon Transition Monitoring

Quantifier and qualifier ions should be monitored for all target analytes (PFBA and PFPeA are exceptions). The
ratio of quantifier ion response to qualifier ion response should be calculated for each target analyte and the ratio
compared to standards. Lab derived criteria should be used to determine if the ratios are acceptable.

Reporting
Detections below the reporting limit should be reported and qualified with a J qualifier.

The acid form of PFAS analytes should be reported. If the salt form of the PFAS was used as a stock standard, the
measured mass should be corrected to report the acid form of the analyte.
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Appendix I - Data Review Guidelines for Analysis of PFAS in
Non-Potable Water and Solids

General

These guidelines are intended to be used for the validation of PFAS analytical results for projects within the
Division of Environmental Remediation (DER) as well as aid in the preparation of a data usability summary report.
Data reviewers should understand the methodology and techniques utilized in the analysis. Consultation with the
end user of the data may be necessary to assist in determining data usability based on the data quality objectives in
the Quality Assurance Project Plan. A familiarity with the laboratory’s Standard Operating Procedure may also be
needed to fully evaluate the data. If you have any questions, please contact DER’s Quality Assurance Officer, Dana
Barbarossa, at dana.barbarossa@dec.ny.gov.

Preservation and Holding Time

Samples should be preserved with ice to a temperature of less than 6°C upon arrival at the lab. The holding time is
14 days to extraction for aqueous and solid samples. The time from extraction to analysis for aqueous samples is 28
days and 40 days for solids.

Temperature greatly exceeds 6°C 