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RT Retention Time

RTC Response to Comment

SD Sample Duplicate

SEDD Staged Electronic Data Deliverables
SEM Simultaneously Extracted Metals

Sl Site Inspection

SIM Selected lon Monitoring

SO Soil

SOP Standard Operating Procedure

SRC Syracuse Research Corporation

SSHO Site Safety and Health Officer

SSHP Site Safety and Health Plan

SvVOoC Semi-volatile Organic Compound

TAL Target Analyte List

TCL Target Compound List

TCLP Toxicity Characteristic Leaching Procedure
™ Task Manager

TOC Total Organic Carbon

UFP Uniform Federal Policy

USACE United States Army Corps of Engineers
US EPA United States Environmental Protection Agency
USACHPPM United States Army Center for Health Promotion and Preventive Medicine
USFWS United States Fish and Wildlife Service
USGS United States Geologic Survey

VOC Volatile Organic Compound

WMA Wildlife Management Area

WP

Work Plan
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Optimized UFP-QAPP Worksheets

2106-G-05 QAPP Guidance Section

1&2 Title and Approval Page 2.2.1 Title, Version, and Approval/Sign-
Off
3&5 Project Organization and QAPP 2.2.3 Distribution List
Distribution 2.2.4 Project Organization and Schedule
4,7 &8 Personnel Qualifications and Sign- 2.2.1 Title, Version, and Approval/Sign-
off Sheet Off
2.2.7 Special Training Requirements and
Certification
6 Communication Pathways 2.2.4 Project Organization and Schedule
9 Project Planning Session Summary 2.2.5 Project Background, Overview, and
Intended Use of Data
10 Conceptual Site Model 2.2.5 Project Background, Overview, and
Intended Use of Data
11 Project/Data Quality Objectives 2.2.6 Data/Project Quality Objectives and
Measurement Performance Criteria
12 Measurement Performance Criteria | 2.2.6 Data/Project Quality Objectives and
Measurement Performance Criteria
13 Secondary Data Uses and Chapter 3 | QAPP Elements for Evaluating
Limitations Existing Data
14 & 16 Project Tasks & Schedule 2.2.4 Project Organization and Schedule
15 Project Action Limits and 2.2.6 Data/Project Quality Objectives and
Laboratory-Specific Detection / Measurement Performance Criteria
Quantitation Limits
17 Sampling Design and Rationale 2.3.1 Sample Collection Procedure,
Experimental Design, and Sampling
Tasks
18 Sampling Locations and Methods 2.3.1 Sample Collection Procedure,
Experimental Design, and Sampling
Tasks
2.3.2 Sampling Procedures and
Requirements
19 &30 Sample Containers, Preservation, 2.3.2 Sampling Procedures and
and Hold Times Requirements
20 Field QC 2.3.5 Quality Control Requirements
21 Field SOPs 2.3.2 Sampling Procedures and
Requirements
22 Field Equipment Calibration, 2.3.6 Instrument/Equipment Testing,

Maintenance, Testing, and
Inspection

Calibration and Maintenance
Requirements, Supplies and
Consumables
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Optimized UFP-QAPP Worksheets

2106-G-05 QAPP Guidance Section

23 Analytical SOPs 2.3.4 Analytical Methods Requirements
and Task Description
24 Analytical Instrument Calibration 2.3.6 Instrument/Equipment Testing,
Calibration and Maintenance
Requirements, Supplies and
Consumables
25 Analytical Instrument and 2.3.6 Instrument/Equipment Testing,
Equipment Maintenance, Testing, Calibration and Maintenance
and Inspection Requirements, Supplies and
Consumables
26 & 27 Sample Handling, Custody, and 2.3.3 Sample Handling, Custody
Disposal Procedures, and Documentation
28 Analytical Quality Control and 2.3.5 Quality Control Requirements
Corrective Action
29 Project Documents and Records 2.2.8 Documentation and Records
Requirements
31,32 & Assessments and Corrective Action 2.4 Assessments and Data Review
33
255 Reports to Management
34 Data Verification and Validation 2.5.1 Data Verification and Validation
Inputs Targets and Methods
35 Data Verification Procedures 2.5.1 Data Verification and Validation
Targets and Methods
36 Data Validation Procedures 2.5.1 Data Verification and Validation
Targets and Methods
37 Data Usability Assessment 2.5.2 Quantitative and Qualitative
Evaluations of Usability
253 Potential Limitations on Data
Interpretation
2.5.4 Reconciliation with Project

Requirements
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QAPP Worksheet #1 & 2: Title and Approval Page
(UFP-QAPP Manual Section 2.1)
(EPA 2106-G-05 Section 2.2.1)

1. Project Identifying Information:
a. Site/Project Name: Former New York Ordnance Works (NYOW) — Remedial Investigation
(RI), Feasibility Study, Proposed Plan and Decision Document
b. Site Location/Number: Baldwinsville, NY - CO2NY0290 [Formerly Used Defense Site
(FUDS) Project Number]
c. Contract Number: W912WJ-19-D-0001/Delivery Order Number: W912WJ19F0056

2. Lead Organization: U.S. Army Corps of Engineers, New England District (CENAE)
a. CENAE Project Manager

Signature Date
Erin Kirby, PG, LEP, Project Manager

b. CENAE Quality Manager

Signature Date
Yixian Zhang, Project Chemist

3. State Regulatory Agencies

a. New York State Department of Environmental Conservation (NYSDEC)
b. New York State Department of Health (NYSDOH)

4. Other Stakeholders
U.S. Environmental Protection Agency (US EPA)
Town of Lysander
Village of Baldwinsville
Radisson Community Association
Empire State Development
Radisson Greens Golf Course
DiMarco Group
Marinus Homes
Private residential landowners on Darting Bird Lane
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QAPP Worksheet #1 & 2: Title and Approval Page, Continued

5. Plans and reports from previous investigations relevant to this project:

Army Geospatial Center (AGC). 2019. NYOW — Baldwinsville, New York, Historical Photographic Analysis
— Draft Report. November 2019.

Alion Science and Technology Corporation (Alion), 2008. Final Site Inspection Report for NYOW, DERP
FUDS Project Number CO2NY029003. Prepared for the US Army Engineering and Support Center
in Huntsville and USACE Baltimore District. Contract Number W912DY-04-D-0017, Task Order
#00170001.

Dames & Moore (D&M), 1981. Evaluation of Possible Hazards of Former NYOW, Radisson New
Community, Town of Lysander, New York. Prepared for the Urban Development Corporation and
the New York State Department of Health.

Metcalf & Eddy (M&E), 1990. Defense Environmental Restoration Program, Contamination Evaluation at
the Former NYOW, Lysander, New York. Volumes | and Volume Il. Prepared for the Department
of the Army, Kansas City District, Corps of Engineers. Final Report. [FUDS Document No.
CO2NY029001_01.09_0002_a]

NYSDEC, 1990. Site Characterization Study, Three Rivers Facility, New York State Pesticide Storage Sites
Project, Contract No. D001889. Prepared by Blasland & Bouck Engineers, P.C.

NYSDEC, 1991. Memorandum dated 14 May 1991 to New York State Urban Development Corporation
regarding status of NYSDEC work at NYOW. [FUDS Document No. C02NY029003_01.01_0005_a]

NYSDEC, 1993. Operation and Maintenance Plan for the Three Rivers Pesticide Storage Site, Lysander,
Onondaga County, Site No. 7-34-018.

NYSDEC, 2018. Habitat Management Plan for Three Rivers Wildlife Management Area 2018-2027.
Prepared by the Division of Fish and Wildlife, Bureau of Wildlife, March 2018.
https://www.dec.ny.gov/docs/wildlife_pdf/yfithreerivershmp.pdf

Radisson, 2017. Factsheet: Empire State Development: Radisson Community Project.
https://esd.ny.gov/radisson-community-project.

Reconstruction Finance Corporation, undated. Chemical Manufacturing Plant (Ammonium Picrate),
Baldwinsville, New York, Known as NYOW.

United States Army Corps of Engineers (USACE), 1981. Memorandum for Commander, Kansas City District,
Subject: Report on Records Search of NYOW. 13 March 1981. [FUDS Document No.
CO2NY029001_01.06_0006_p]

USACE, 1985. Determination and Findings of Fact, NYOW, Lysander, New York, Project No. C02NY002900.

USACE, 1991. Memorandum for Commander, North Atlantic Division, Subject: DERP-FUDS Inventory
Project Report for Site No. C02NY029000, NYOW, Lysander, NY. Prepared by the Department of


https://www.dec.ny.gov/docs/wildlife_pdf/yfithreerivershmp.pdf
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QAPP Worksheet #1 & 2: Title and Approval Page, Continued

the Army, New York District, Corps of Engineers, New York, NY. 18 October 1991. [Enclosure to
FUDS Document No. C02NY029002_01.08_0009_a]

USACE, 1999a. Archives Search Report, Findings for the former NYOW, Lysander Township, New York,
Project Number CO2NY029003. Prepared by USACE Rock Island District, September 1999. [FUDS
Document No. CO2NY029001_01.02_0001_a]

USACE, 2006. Fact Sheet on NYOW, Lysander, NY. Prepared by USACE New York District. [FUDS Hazardous,
Toxic, and Radioactive Waste (HTRW) Document No. CO02NY029001_08.11_0500_p]
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QAPP Worksheet #3 & 5: Project Organization and QAPP Distribution
(UFP-QAPP Manual Section 2.3 and 2.4)
(EPA 2106-G-05 Section 2.2.3 and 2.2.4)

*QAPP recipient Lines of authority

e e e e e e e e e e e e e e e e e e e e e

Sheila Harvey
USACE
Safety Manager*

Erin Kirby, PG, LSP
USACE
Project Manager*

Yixian Zhang and
Constance Lapite
USACE
Project Chemists*

Laurence Smith, CIH

Rose Schmidt
USACE
Project Geologist*

Cynthia Auld and
Cheryl Montgomery
USACE
Project Risk Assessors*

Stephen Lawrence
NYSDOH

Bluestone Mike Badeau Waverly Braunstein Joshua Cook, PE
=== Bluestone r--- AECOM - NYSDEC
Health and Safety Project Manager* QA Specialist* Project Manager*
Manager ) 9 P J 9
| [
Skylar Georgius Joseph Maule Laura (Lori) Paolella
Bluestone Bluestone Bluestone |
Site Safety and Health Field Team Leader Analytical Services
Officer (SSHO) (FTL)* Coordinator (ASC)
|
. Labs —
AECOM Driller ; . Data Validation
PM PM Test America PM Emily Strake*

MicroVision PM*
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QAPP Worksheet #4, 7 & 8: Personnel Qualifications and Sign-Off Sheet
(UFP-QAPP Manual Sections 2.3.2 - 2.3.4)
(EPA 2106-G-05 Section 2.2.1 and 2.2.7)
ORGANIZATION: Bluestone Environmental Group, Inc.
Specialized Training/
Name Project Title/Role Education/Experience Certifications Signature/Date

Michael Badeau, PE

Project Manager (PM)

B.S. Environmental Systems
Engineering/
15 Years

OSHA 40-hr HAZWOPER
and 8-hr refresher,
Licensed Professional
Engineer (PE), First
Aid/CPR

Christen Sardano, LSP

Quality Control Manager

B.S., Geology and
Anthropology/
26 Years

OSHA 40-hr HAZWOPER
and 8-hr refresher, MA
Licensed Site
Professional

Aaron Myers, PMP

Task Manager (TM)

B.A. Environmental Science/
10 Years

OSHA 40-hr HAZWOPER
and 8-hr refresher, Site

Safety & Health Officer

(SSHO), First Aid/CPR

OSHA 40-hr HAZWOPER

Skylar Georgius Site Safety and Health Officer (SSHO) B.A. Geology/ and 8-hr refresher, SSHO,
5 Years ) :
First Aid/CPR
OSHA 40-hr HAZWOPER
MBA, and 8-hr re‘fr'*esher
Emily Strake Human Health Risk Assessor B.S. Chemistry/ Board Certified
20 Years Environmental

Professional (CEP) in
Assessment
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QAPP Worksheet #4, 7 & 8: Personnel Qualifications and Sign-Off Sheet, Continued
Specialized Training/
Name Project Title/Role Education/Experience Certifications Signature/Date

Licensed Professional

Joseph Maule. PG Project Geologist and Field Team Lead BMéS.Gi(:Tcl)O&;' Geologist (PG), OSHA 40-
P ’ (FTL) > &Y hr HAZWOPER and 8-hr
20 Years
refresher
TBD Field Sampler TBD OSHA 40-hr HAZWOPER

and 8-hr refresher

Anne MacMiillan, REP,
PMP

Staff Scientist/Engineer

M.S. Environmental
Engineering Science,

B.S. Land Surface Process and
Environmental Change/

10 Years

OSHA 40-hr HAZWOPER
and 8-hr refresher, First
Aid/CPR

Laurence Smith, CIH

Program Health and Safety Manager

M.S. Environmental Health/
30 Years

Certified Industrial
Hygienist (CIH), Certified
Safety Professional (CSP)

Laura (Lori) Paolella,
PhD

Project Chemist and

Analytical Services Coordinator (ASC)

PhD Chemistry,
B.A. Chemistry and Biology/
11 Years

Emily Strake, CEP

Data Validator

MBA,
B.S. Chemistry/
20 Years

OSHA 40-hr HAZWOPER
and 8-hr refresher
Board Certified
Environmental
Professional (CEP) in
Assessment

Florence Sevold

Database Manager and Ecological Risk

Assessor

B.S. Toxicology/
30 Years
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QAPP Worksheet #4, 7 & 8: Personnel Qualifications and Sign-Off Sheet, Continued
ORGANIZATION: AECOM
Specialized Training/
Name Project Title/Role Education/Experience Certifications Signature/Date
. . o B.A. Chemistry/
W ly B lity A A |
averly Braunstein Quality Assurance (QA) Specialist 35 Years
ORGANIZATION: Test America Denver, Seattle, Savanah, and Corpus Christi
Specialized Training/
Name Project Title/Role Education/Experience Certifications Signature/Date
. . B.A. Geology/
Patrick McEntee Project Manager 31 Years
B.S. Chemistr
Roxanne Sullivan QA Manager 4
35 Years
ORGANIZATION: MicroVision Labs, Inc.
Specialized Training/
Name Project Title/Role Education/Experience Certifications Signature/Date

Northeastern University
— Scanning Electron

Microscopy
John Knowles President B.S. Animal Science/ University of
34 Years Massachusetts —

Material Science
Carl Zeiss Microscopy
SEM Course
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Name

Project Title/Role

Education/Experience

Specialized Training/
Certifications

Signature/Date

McCrone Research
Institute — Applied
Polarized Light
Microscopy, Advanced
Asbestos Identification
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QAPP Worksheet #6: Communication Pathways

(UFP-QAPP Manual Section 2.4.2)

(EPA 2106-G-05 Section 2.2.4)

Communication Driver

Organization and
Project Role

Name

Contact Information

Procedure (Timing, Pathways, Documentation, etc.)

Regulatory Agency Interface

USACE Project

Erin Kirby, PG

978-318-8147

The USACE PM will be the direct liaison with the regulatory

Manager (PM) agencies.
Manage Field Tasks Bluestone Task Aaron Myers, PMP 610-457-1354 TM will be the liaison to the FTL concerning investigation
Manager activities. TM will daily communicate with the project team

and FTL. TM will communicate implementation issues to FTL.

QAPP Changes:
o In the field
e Prior to field work
e During project execution

Bluestone FTL

Joseph Maule, PG

610-952-3637

FTL will notify the PM immediately and will promptly
complete a Field Change Notification (FCN) form and/or
corrected worksheets(s).

Bluestone PM

Michael Badeau,
PE

610-306-2966

The Bluestone PM will notify USACE PM and ASC of delays or
changes to field work. Bluestone will prepare QAPP Addenda
or revisions in consultation with USACE.

Field Corrective Actions

USACE PM

Erin Kirby, PG

978-318-8147

The PM determines the need for corrective actions.
Corrective actions may also be identified by the field team.

Bluestone TM

Aaron Myers, PMP

610-457-1354

The PM determines the need for corrective actions.
Corrective actions may also be identified and initiated by the
field team.

Quality Assurance
Coordinator (QAC),
auditor, TM, FTL, and
Field Team

Joseph Maule, PG

610-952-3637

PM, TM, FTL, and, per QA manual requirement, field team
may identify corrective actions. FTL will initiate corrective
action(s) on identified field issue(s) immediately or within
the recommended timeframe. FTL will oversee
implementation of corrective action(s) and notify auditor,
Bluestone PM and TM by email. FTL will complete the
corrective action report form.

Field Progress Reports

Bluestone FTL

Joseph Maule, PG

610-952-3637

FTL will complete on a daily basis and submit to Bluestone
PM and FTL. PM or TM will forward to USACE upon request.
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QAPP Worksheet #6: Communication Pathways, Continued

Communication Driver

Organization and
Project Role

Name

Contact Information

Procedure (Timing, Pathways, Documentation, etc.)

Scheduling of Analytical
Services

Bluestone FTL

Joseph Maule, PG

610-952-3637

FTL will submit request to ASC before the timeframe below.

Bluestone ASC

Laura (Lori)
Paolella, PhD

484-348-4720

ASC will coordinate with laboratories 3 weeks prior to
sampling.

Facilitate Database Setup and
Data Management Planning

Bluestone FTL

Joseph Maule, PG

610-952-3637

FTL will provide sample and analytical information prior to
sample collection including information on sample and
analytical reporting groups, and types of report tables
required for project.

Facilitate Data Management

Bluestone FTL

Joseph Maule, PG

610-952-3637

FTL will provide electronic survey data, sample ID, locations
and analyses. FTL will transmit completed sample tracking
information to data manager by the completion of each
sampling case.

Incomplete Electronic Data
Deliverables (EDDs) or Other
EDD Issues

Bluestone Data
Manager, FTL, and
Data Coordinator

Florence Sevold

484-341-7380

Personnel will request resubmittal of corrected EDD by
email.

Data Verification Issues, e.g.,
incomplete records

Bluestone FTL or
Sample Manager,
and Data
Coordinator

Joseph Maule, PG

610-952-3637

Data Coordinator will send an email to the FTL when an issue
is found. FTL will address questions or any discrepancies.

Procurement of Analytical
Services

Bluestone FTL, TM,
ASC

Laura (Lori)
Paolella, PhD

484-348-4720

FTL or TM will prepare a laboratory request. ASC will prepare
an analytical SOW and submit for project chemist review.
FTL will initiate laboratory kick-off call with subcontract
laboratories and email agenda.

Analytical Services Support

Bluestone ASC

Laura (Lori)

484-348-4720

ASC will act as liaison for laboratories and with subcontract

Paolella, PhD laboratory(s).
Laboratory Quality Control Bluestone Laura (Lori) 484-348-4720 Lab QC Officer will communicate daily with the laboratory
Variances and Analytical Laboratory QC Paolella, PhD staff and regularly with the QAC/FTL or designee. Provide
Corrective Actions Officer oversight and direction on technical issues as needed.
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QAPP Worksheet #6: Communication Pathways, Continued

Organization and

Communication Driver Project Role Name Contact Information Procedure (Timing, Pathways, Documentation, etc.)
Notification of Analytical Bluestone ASC Laura (Lori) 484-348-4720 ASC will notify FTL of any sample collection/shipment issues.
Issues and Sample Receipt Paolella, PhD Notify laboratory or subcontract laboratories to initiate

Variances

corrective action.

Data Validation Issues, e.g., | Validator Emily Strake, CEP 484-341-0380 Validator will contact Bluestone project chemist with any
non-compliance with laboratory non-compliance issues discovered during
procedures; data review validation. Chemist will notify data assessor
corrective actions
QA Specialist Waverly 978-502-5363 QA Specialist will submit a list of questions or issues to
Braunstein USACE or the subcontract laboratory as appropriate for
correction or other appropriate response.
Reporting of Issues Relating | ASC Laura (Lori) 484-348-4720 ASC will communicate to PM as appropriate.
to Analytical Data Quality Paolella, PhD
(including ability to meet
reporting limits, and usability
of data)
QA Specialist Waverly 978-502-5363 QA Specialist will communicate to PM as appropriate.
Braunstein Document situation and effect in a data quality report
prepared prior to evaluation of remedial design report.
Release of Analytical Data ASC Laura (Lori) 484-348-4720 ASC will receive and review data packages before data is
Paolella, PhD used; and initiate data validation (DV) of subcontract
laboratory data.
Site Health and Safety Issues |SSHO Skylar Georgius 301-366-9519 The SSHO will conduct Daily Health and Safety Meetings,

Stop Work Due to Safety
Issues

make decisions regarding health and safety issues and
upgrading personal protective equipment. SSHO will
communicate to PM, TM, Health and Safety Manager, and
field staff as appropriate, per the Accident Prevention Plan
(APP) and Site Safety & Health Plan (SSHP).
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QAPP Worksheet #6: Communication Pathways, Continued

Communication Driver

Organization and
Project Role

Name

Contact Information

Procedure (Timing, Pathways, Documentation, etc.)

Regulatory Involvement

NYSDEC

Joshua Cook, PE

315-426-7411

NYSDOH

Stephen Lawrence

518-402-7860

Status updates, during site visits
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Date of Planning Session: 13 August 2019

Location: Syracuse, NY

Scoping Session Purpose: Coordination and Kick-Off Meeting

Participants:
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Name Organization Title/ Role E-mail Phone
Erin Kirby, PG USACE Project Manager Erin.Kirby@usace.army.mil 978-318-8147
Cheryl Montgomery USACE Ecological Risk Assessor Cheryl.R.Montgomery@usace.army.mil 978-318-8644
Rose Schmidt, PG USACE Geologist Rosemary.A.Schmidt@usace.army.mil 978-318-8345
Cindy Auld USACE Human Health Risk Assessor Cynthia.A.Auld@usace.army.mil 978-318-8042
Yixian Zhang USACE Chemist Yixian.Zhang@usace.army.mil 978-318-8730
Simone Shields Bluestone Project Manager sshields@bluestoneenviro.com 215-817-5143
Anne MacMillan, REP, PMP Bluestone Assistant Project Manager annemacmillan@bluestoneenviro.com 610-999-4593
Skylar Georgius Bluestone FTL sgeorgius@bluestoneenviro.com 301-366-9519
Audra Balson, PG Bluestone Geologist abalson@bluestoneenviro.com 717.940.8808
Cindy Woods Bluestone Human Health Risk Assessor cwoods@bluestoneenviro.com 978-290-6169
Tod DelLong Bluestone Ecological Risk Assessor tdelong@bluestoneenviro.com 484-341-7398
Florence Sevold Bluestone FUDSChem Point of Contact fsevold@bluestoneenviro.com 484-341-7380
(POC)
Lee dePersia, PE Bluestone Program Manager Idepersia@bluestoneenviro.com 610-647-9500
Laura Paolella, PhD Bluestone Chemist Ipaolella@bluestoneenviro.com 484-348-4720
Eleanor Vivaudou, PE AECOM PE and NY QEP Eleanor.Vivaudou@aecom.com 978-905-2324
Joshua Millard, PG AECOM Geologist Joshua.Millard@aecom.com 978-905-2324
Constance Lapite AECOM Sr. Chemist Constance.Lapite@aecom.com 978-905-3131
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QAPP Worksheet #9a: Project Planning Session Summary — 13 August 2019, Continued

Notes/Comments: Complete meeting minutes were submitted to USACE on 20 August 2019, with Final Meeting Minutes being submitted to USACE on 29 August
2019. Topics covered included: Introductions, Project Communication, Invoice, and Scope of Work.

Consensus Decisions and Action Items:

Action Responsible Party Due Date
Ms. Kirby recommended assessing what changes are | Bluestone and USACE Ongoing/no changes needed as of 13 Sep 2019
needed, present to Project Delivery Team (PDT) and
she will work on making the contract changes.
Ms. Shields will create and send out Outlook invites | Bluestone Ongoing/up-to-date
to the project team for deadlines related to review
of deliverables. A rolling two-month period will be
kept updated for future project deadlines and
deliverables
Bluestone will update the ecological risk and human | Bluestone To be completed with Client Draft Rl Work
health risk assessment (HHRA) flow charts based on Plan (WP) due 13 Sep 2019
discussion at the meeting and Site visit the following Note: The Work Plan was subsequently
day. incorporated into the QAPP. A separate Work
Plan document will not be produced.

Photos from the Site visit will be sent to the CENAE Bluestone In progress
team, for those not able to attend the Site visit.
CENAE requested that: Bluestone Eco Risk Assessor To be completed with Client Draft Rl WP due

e Representative receptors have breakout 13 Sep 2019

categories
e Change Dermal to Direct contact
e Dr. Cheryl Montgomery and Mr. Tod Delong
to verify exposure pathways

Bluestone will clarify in Rl WP that abbreviated work | Bluestone To be completed with Client Draft Rl WP due
Site hours may be required near the residences. 13 Sep 2019
Bluestone will address concerns related to picric Bluestone To be completed with Draft APP/SSHP due 25
acid in the Accident Prevention Plan (APP). Sep 2019
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Action

Responsible Party

Due Date

CENAE will follow up with potential subject
matter experts for further information on
picric acid, as well.

CENAE to assess if areas outside of the
Areas of Concern (AOCs) are covered under

the rights of entry for background sampling.
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QAPP Worksheet #9b: Project Planning Session Summary — 23 August 2019

RI WP Changes Meeting
23 August 2019; 9:00am - 10:00am

Attendees:

US Army Corps of Engineers, New England District (CENAE), Project Delivery Team (PDT):

Ms. Erin Kirby — Engineering Tech Lead (ETL)/Contracting Officer’s Representative (COR)
Dr. Cheryl Montgomery — Ecological Risk Assessor (CEERD-EL)

Ms. Ellen (Michelle) Bourne (CEERD-EL)

Ms. Rose Schmidt — Geologist

Ms. Yixian Zhang — Chemist

Bluestone Environmental Group, Inc. (Bluestone):

Ms. Simone Shields — Project Manager

Ms. Anne MacMillan — Assistant Project Manager

Ms. Skylar Georgius — Field Team Leader

Ms. Cindy Woods — Human Health Risk Assessor

Mr. Fred Tenbus — Geologist/Technical Lead

Ms. Florence Sevold — FUDSChem Point of Contact (POC)
Ms. Laura (Lori) Paolella — Project Chemist

AECOM - Subcontractor:

Ms. Constance Lapite — Sr. Chemist

1. Acid Tanks and FUDS Eligibility
a. Site Wide
e There are two acid tanks at AOC 2 and three acid tanks at AOC 1
e Ms. Erin Kirby summarized her previous correspondence with Mr. Josh Cook of NYSDEC.

o Since the parcels comprising the Site were transferred to private entities prior to NYSDEC
ownership, the remaining structures are not eligible for FUDS Building Demolition/Debris
Removal (BD/DR). Helpful text for the sequence of events, references, and explanation of
FUDS eligibility is as follows:

= Perthe Inventory Project Report (INPR) (dated October 1991, on 23 January 1946,
NYOW was transferred to the custody of the Reconstruction Finance Corporation,
a predecessor to the General Service Administration (GSA). Subsequently, on 05
December 1947, the GSA conveyed the title for the 2,300-acres of the Site that is
the former Ammonium Picrate Area and the current Radisson Community
residential area to the Fosham Corporation of Baldwinsville, New York. On 10 July
1952, the Fosham Corporation conveyed the title to the First National City Bank.
On 22 October 1968, the First National City Bank conveyed the title to the 1001
East Genese Corporation of Syracuse New York. On 09 June 1969, the 1001 East
Genese Corporation sold the 2,300-acres representing the former Ammonium
Picrate Area to the New York State Urban Development Corporation (NYSUDC).
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The NYSDC has developed the former Ammonium Picrate Area into the
residential/light industrial community now known as the Radisson Community.
The INPR (dated 1991) explicitly states that most of the Department of Defense
(DoD) structures have been demolished, but “some of them were probably
deemed too expensive and complex to remove”. These structures include the
water tower, six bunkers, acid plant, five acid tanks, pump house, and assorted
foundations. The INPR further states that the abandoned structures do present a
safety hazard; however, the hazard appears to be the result of the absence of
maintenance over an extended period of time. Since this Site was privately owned
subsequent to DoD usage, namely Fosham Corporation, First National City Bank,
and the 1001 East Genese Corporation, and the title transfer document does not
obligate the Government to conduct site restoration, the above mentioned
structures are not eligible for demolition and removal under the Defense
Environmental Restoration Program (DERP). Additionally, in accordance with
FUDS ER 200-3-1, projects where a hazard is a result of neglect by an
owner/grantee subsequent to DoD use, regardless of whether the deed or
disposal document required the owner/grantee to maintain the property
improvements in accordance with FUDS ER-200-3-1 are, by definition, ineligible
under FUDS.

Also, the five concrete aboveground acid tanks located at AOCs 1 and 2 were remediated
by NYSDEC in 1991; therefore, the acid tanks not FUDS-eligible. Helpful text for the
sequence of events, references, and explanation of FUDS eligibility is as follows:

In accordance with the FUDS ER-200-3-1, Section 3-1.5.3.10, properties where
environmental restoration activities have already initiated are ineligible under
the FUDS program. In a letter dated 19 January 1990 to the USACE, M&E
concluded that the tanks posed an imminent hazard to the public. In February
1991, NYSDEC notified the USACE of the need for an emergency response action
(Gerrard, 1993; NYDEC, 1991). NYSDEC concluded that they had the ability to
conduct the clean-up more speedily than the USACE, they undertook the
emergency response action (Gerrard, 1993). The emergency response included
removal and disposal of approximately 15-20 tons of debris per tank and
corrosive water, i.e., pH of less than 2, in the tanks (Gerrard, 1993; NYDEC, 1991).
NYSDEC neutralized approximately 78,000-gallons of water and disposed of the
water at a local publicly owned treatment works (Gerrard, 1993; NYDEC, 1991).
NYSDEC then placed six includes (28 cubic yards) of limestone at the bottom of
each tank and installed drainage holes in the tank sides (Gerrard, 1993; NYDEC,
1991). Consequently, when NYSDEC removed the five acid tanks rendering them
ineligible under FUDS.

Currently the acid tanks are no longer present at AOCs 1 and 2; therefore,
NYSDEC, NYSUDC, or another entity must have removed the five concrete tank
structures although there are no records in the administrative record to
document the removal and disposal of the five acid tanks.

Subsequently residual impacts from the acid tanks are also not FUDS-eligible.
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b. AOC2

e AOC had two acid tanks

e Dr. Cheryl Montgomery and Ms. Rose Schmidt asked if any of the other structures at AOC
2 are still present. It was discussed and determined that the other structures are no longer
present either.

e Since the two acid tanks at AOC 2 have been remediated by NYSDEC and the historic DoD
improvements associated with this AOC have been removed, AOC 2 is not FUDS-eligible
in accordance with FUDS ER-200-3-1.

c. AOC1

e AOC1 had three acid tanks. The tanks were numbered on the figures from the WP (Figure
2-3), but will be more clearly labeled for clarity moving forward including referring to
them as “former”.

e Ms. Cindy Woods described the path that the group took to get to the ramp structures in
relation to where the tanks would be. Discussion of what the tanks looked like and if
anyone saw the tanks during the site walk was discussed while the PDT looked at pictures
taken during the site visit. It was determined that no one remembers seeing the tanks. As
well, the INPR, dated August 7, 1991 (pages 2-3) states that NYSDEC removed the tanks.

e CENAE PDT recommended that the figure be revised to show the historical features more
clearly, change to 11x17, and include an inset table to describe the numbering of the
historical features.

e Ms. Erin Kirby confirmed that the currently analytical plan for AOC 1 will not change based
on the acid tank discussion. The data will show if NYSDEC remediated completely or if
there was any mobilization of metals from the acid tanks. Once AOC 1 data is received,
revisions can be made to the path forward.

o Text will also be added to AOC 1 to explain discussion and removal of acid tanks from
project.

2. Geology

Rose Schmidt stated that based on the glacial till of the area, derived from the underlying

sedimentary limestone bedrock, it would be high in calcium carbonate and would likely

provide a buffer to any acids.

Ms. Rose Schmidt also asked for clarification on experience with glacial geology of the

Bluestone team.

o Mr. Fred Tenbus (Technical Lead) and Ms. Skylar Georgius (Field Team Leader) do not
have large amounts of glacial geology experience.

o Ms. Audra Balson (Sr. Geologist) and Mr. Josh Millard (AECOM Sr. Geologist) do have
glacial geology experience.

Ms. Rose Schmidt stated her concern about glacial geology experience while going through

the WP documents.

o Specifically, Section 2.5.3 — Physical settings section at the beginning of the report.

o It was identified that this section was written under the last contract and was likely
written by Ms. Kim McGeehan (Bluestone)
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o Ms. Rose Schmidt was concerned that geology reviewer did not catch the incorrect
statements about drumlin and how deposition occurred. She recommended that the text
be reviewed by someone with more glacial geology background.

e Ms. Rose Schmidt also stated that the description of groundwater in the background section
was not ideal and recommended revision.
3. RTCs to Environmental and Munitions Mandatory Center of Expertise (CX) comments:
e Ms. Erin Kirby asked if any of Bluestone’s response to comments (RTCs) deviated from CENAE

PDT’s original RTCs.

o Ms. Cindy Woods mentioned that some of the HH RTCs had deviated because of the
change in HHRA approach from Ms. Cindy Auld

o Ms. Skylar Georgius stated that most of the RTCs explained further what CENAE PDT had
stated, ex: how many Incremental Sampling Methodology (ISM) samples would be
needed.

e Ms. Cindy Woods will follow up with Ms. Cindy Auld and Ms. Erin Kirby regarding the CX RTCs
in the next few days.
e Bluestone will provide the revised RI WP and QAPP in both .pdf and a redline strikeout (RLSO)
version in MS Word.
Action Items:

e Bluestone to prepare an RLSO Word version of the Rl WP and QAPP with acid tank revisions and
removal of AOC 2. Bluestone will also prepare a clean PDF copy of the RI WP and QAPP. Bluestone
will also send word files to show the RLSO and new information. Both the Word version and the
PDF will have an estimated submittal date of 30 September 2019.

e Ms. Cindy Auld and Ms. Cindy Woods will discuss CX RTCs and resolve any issues. [UPDATE
30Sep19]: Ms. Cindy Auld and Ms. Cindy Woods held a conference call on 24 Sep 2019. Revised
RTCs relative to the HH Approach will be submitted on 30 Sep 2019 along with the Rl WP and
QAPP RLSO versions.

e Geology comments will be addressed in next round of the RI WP, QAPP and RTCs.

e Community Relations Plan (CRP) due date will be finalized after discussions over the next few days
regarding HH and geology. [UPDATE 30Sep19]: The final CRP was submitted as scheduled on 27
Sep 2019.

e Ms. Simone Shields will send Ms. Erin Kirby geologist resumes, as requested. [UPDATE 30Sep19]:
Resumes were sent to Ms. Erin Kirby on 24 Sep 2019.

QAPP Worksheet #9c: Project Planning Session Summary — 09 December 2019

On 09 December 2019, during a meeting between CENAE (Ms. Erin Kirby) and Bluestone (Ms. Simone
Shields), it was determined that AOC 5 Former Boiler Plant Area was to be added to the QAPP. This was
based on information presented in the AGC NYOW Historical Photographic Analysis Draft Report, dated
November 2019 and approval by the USACE FUDS Program Manager.
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As defined in Engineer Manual 200-1-12 - Environmental Quality, Conceptual Site Models (USACE, 2012),
a Conceptual Site Model (CSM) describes sources of possible DoD-impacts, as well as complete, potentially
complete, or incomplete human and ecological exposure pathways; current, determined, or reasonably
anticipated future use of property; and, human and ecological potential receptors (USACE, 2012). A CSM
is an iterative planning and communication tool that provides a structure to summarize and display
information and to identify additional information needed to develop technically sound decisions.

10.1 DESCRIPTION AND CURRENT USE

As shown on Figure 10-1, the former NYOW is located in Onondaga County, New York, near the Finger
Lakes, about one-mile northeast of the Village of Baldwinsville and approximately 13 miles north of
Syracuse, New York. Portions of the Site are currently owned by the Radisson Community, the State of
New York, and private owners. Part of the first phase of this study will be determining and verifying current
and potential future land use. Future use is generally expected to remain the same as current use.

10.1.1 Site History

Prior to construction of the NYOW facility, the Site was primarily agricultural and forested (Army
Geospatial Center [AGC], 2019). In 1942, the Site was acquired from private owners in various parcels to
establish a facility for the manufacture of ammonium picrate during World War Il. The facility was
designed and built by Lummus Company and included 146 structures. Construction began on 06 April
1942 and was completed in May 1943. The Site was operated by National Aniline Defense Corporation, a
Division of Allied Chemical and Dye Corporation under the supervision of the Chief of Ordnance of the
War Department (USACE, 1985).

Operations began on 22 January 1942 and were ceased on 15 March 1944 (USACE, 1981). The facility was
designed to produce 60,000 pounds of ammonium picrate per day, seven days a week. Ammonium picrate
is a stable, high explosive compound used in the production of armor piercing shells. The plant included
an administration area, ammonium picrate area, acid area, and magazine storage/bunker area (Figure 10-
2) (Reconstruction Finance Corporation, undated). Historical Site features are shown on Figures 10-3
through 10-6. The facility encompassed approximately 2,100 acres of the 6,795-acre property; the
remainder was farmland. The property was declared surplus on 30 August 1945 (USACE, 1981).

On 23 January 1946, the 6,795-acre property was transferred to the custody of the Reconstruction Finance
Corporation (USACE, 1991). Reconstruction Finance Corporation was a predecessor to the General Service
Administration (GSA). Subsequently, 4,495 acres in the northern and western parts of the Site were
classified as farmland and assigned to the Farm Credit Administration for disposal. By 1947, all tracts of
land designated as farmland had been sold, including 2,600 acres to the NYSDEC for use as the Three
Rivers State Wildlife Management Area (WMA) and 1,895 acres subdivided among 98 individual private
owners (USACE, 2006) (Figure 10-7).

The remaining 2,300 acres were classified as industrial property. In 1948 and 1950, 500 acres of the
industrial property were sold to Fosham Corporation, a merger of a rail company (L.B. Foster) and
Hamilton Corporation of Cincinnati. A later purchase by Fosham (approximately 1,600 acres) was
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identified in the deed as contaminated; the deed required the purchaser to decontaminate the property
and to provide proof of decontamination to the government. Fosham Corporation notified the GSA in
October 1950 by letter that “all decontamination work necessary under the terms of this agreement has
been performed by this company and, in particular, the drying houses and the lower portion of the ramps
in each A.P. line have been burned.” A letter dated 14 December 1950 from the New York Regional Office
of GSA noted that the premises were examined by a representative of the Ordnance Ammunition Center,
US Army Joliet, Illinois on 24 November 1950 and “no evidence of contamination was found” (USACE,
1981).

On 10 July 1952, the Fosham Corporation conveyed the title to the First National City Bank. On 22 October
1968, the First National City Bank conveyed the title to the 1001 East Genesee Corporation of Syracuse
New York. On 09 June 1969, the 1001 East Genesee Corporation sold the 2,300-acres representing the
former Ammonium Picrate Area to the NYSUDC; this area is now known as the Radisson Community
(Figure 10-7). The source of the “Parcel Land Use” shown on Figure 10-7 is the Onondaga County Parcel
File (http://www.fsihost.com/onondaga/metadata/Parcels.pdf), last updated in 2019. Land Use is defined
as “Property's land use description.” There is no recreational use category; therefore, golf courses and
recreational use land are shown as commercial land use.

10.1.2 Overview of Areas of Concern

AOC 1 — Ammonium Picrate Area

The Former Ammonium Picrate Area is located approximately one mile north of the Former
Administration Area, which was located on Route 31 at Chestnut Ridge Road (Figure 10-3). The current
land use for this area is housing and undeveloped land. Homes are not built on areas of potential impacts.

This area was used for the manufacture of ammonium picrate and included six 13,500 square foot (ft?)
manufacturing buildings, six 10,676 ft? dryer houses, three aboveground 12 foot (ft) diameter by 12 ft high
brick liquid storage tanks, and a 4,612 ft? laboratory building (Reconstruction Finance Corporation,
undated). Ammonium picrate is produced by mixing picric acid and ammonia (Alion, 2008). Picric acid is
formed from dinitrochlorobenzene (DNCB) (substituted for phenol), sulfuric acid, and nitric acid (Olsen
and Goldstein, 1924).

Air photo analysis (AGC, 2019) also shows an open storage area located to the northeast of the main
production area, and a borrow area to the west (Figure 10-3). Air photos also show later backfilling, post-
DoD use, of the former borrow pit.

AOC 3 — Former Landfill Area

The Former Landfill Area is located under the current Radisson Golf Course club house parking lot (Figure
10-4). This area was used for the disposal of household and office trash, paint cans, stainless-steel
“spiders” (e.g., equipment used to mix the ammonium picrate), and other potential manufacturing items
(D&M, 1981). Based on historical documentation there were two distinct phases of dumping at the landfill
in 1944 during the operation of the DoD and then in 1949 after the DoD transferred the property and the
Fosham Corporation owned the area (AGC, 2019). D&M (1981) indicated that local residents used the
landfill as a trash dump after the security fences were removed from the Site in 1949. Three prior studies
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have been completed at this AOC; the following section summarizes the results. There is no record that
the Former Landfill was capped; although, D&M (1981) indicated that the landfill was covered with soil
prior to removal of the security fences. A parking lot serving the golf course and club house currently
covers the landfill.

A former open storage area, located southwest of the former landfill on the southern side of Potter Road
in an area that is currently part of the golf course fairway, has been identified (see Figure 10-4). The open
storage area is visible on two aerial photos dated February and August 1944 which suggests DoD use (AGC,
2019). Between 1944 and 1949, the open storage area ceased activity and while some surface debris was
still present, the area is mostly cleared and vegetation is reestablishing itself (AGC, 2019). No other
documentation of the history or use of this storage area was found.

AOC 4 — Former Bunker Area

The Former Bunker Area is located within the Three Rivers WMA (Figure 10-5). According to the Archives
Search Report (USACE, 1999a): “..boxed AP (ammonium picrate) was taken by truck from the AP
production lines and stored in the Storage Magazine Area prior to shipment.” The fourteen original
bunkers each measured approximately 30 ft by 60 ft and were constructed with concrete walls on three
sides and front wall with a barn door for access (NYSDEC, 1993). The ceilings were constructed of wooden
rafters. Earth was built up around the outside walls on the three concrete sides. An apron allowed access
to each of the bunkers. Current use of this area is recreational with remaining bunkers for WMA
maintenance equipment and vehicle storage.

AOC 5 — Former Power Plant Area

The Former Power Plant Area is located north of the Administration Area (Figure 10-6). The AOC included
a large aboveground storage tank (AST), a boiler house, coal storage, and an electric substation. There
were also two drainage ditches that ran across the area (AGC, 2019). The large AST contained “Fire Water”
(Reconstruction Finance Company, undated). Additional site features are shown in Figure 10-6. Features
include:

e An abandoned rail line and spur;

e Three below ground coal aggregate bins in line with the rail spur: a dual bin (bins A and B) located
between the substation and the boiler house, and a single bin (bin C) located west of the boiler
house;

e A second water AST and pipeline between the large AST and the boiler house, as well as a short
water distribution pipeline located north of the Site;

e Additional drainage ditches;

e A possible dump; and,

e Former roads.

The boiler house was a two-story building with a total area of 8,366 ft? (Reconstruction Finance Company,
undated). No additional written historical information could be found. The former Power Plant Area was
not investigated in studies by D&M (1981), M&E (1990) or Alion (2006). Current use of this AOC is as
undeveloped land.



Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 25 of 318

QAPP Worksheet #10: Conceptual Site Model, Continued

10.1.3 Post-DoD Use and FUDS Eligibility
AOCs 1 and 2:

The NYSUDC has developed the Former Ammonium Picrate Area (AOC 1) into the residential/light
industrial community now known as the Radisson Community (RC). The majority of the Ammonium
Picrate Area structures have been demolished, but some structures remain including the ramps,
Ammonium Picrate “bunkers”, and assorted foundations. These remaining structures are deteriorating
and do not appear to be maintained.

The USACE INPR (USACE, 1991) explicitly states that most of the DoD structures have been demolished,
but “some of them were probably deemed too expensive and complex to remove.” These structures
include the water tower, six bunkers, acid plant, five acid tanks, pump house, and assorted foundations.
In a letter dated 19 January 1990 to the USACE, M&E concluded that five tanks, three at the Former
Ammonium Picrate Area (AOC 1) and two at the Former Acid Area (AOC 2) posed an imminent hazard to
the public. In February 1991, NYSDEC notified the USACE of the need for an emergency response action
(Gerrard, 1993; NYSDEC, 1991). NYSDEC concluded that they had the ability to conduct the clean-up more
quickly than the USACE; therefore, the NYSDEC undertook the emergency response action (Gerrard,
1993). The emergency response included removal and disposal of approximately 15-20 tons of debris per
tank and corrosive water, i.e., pH of less than 2, in the tanks (Gerrard, 1993; NYSDEC, 1991). NYSDEC
neutralized approximately 78,000-gallons of water and disposed of the water at a local publicly owned
treatment works (Gerrard, 1993; NYSDEC, 1991). NYSDEC then placed 28 cubic yards of limestone at the
bottom of each tank and installed drainage holes in the tank sides (Gerrard, 1993; NYSDEC, 1991).

AOC 2 was privately owned subsequent to DoD usage, namely Fosham Corporation, First National City
Bank, and the 1001 East Genesee Corporation and the title transfer document does not obligate the
Government to conduct site restoration. Due to these circumstances, the five acid tanks in AOC 1 and AOC
2 are not eligible for demolition and removal under DERP-FUDS. Per Section 3-1.5.3.10 Restoration
Already Initiated of Regulation No. 200-3-1 Environmental Quality - FUDS Program Policy dated 10 May
2004 (FUDS ER-200-3-1), if a Component has already initiated environmental restoration activities then
the "Component" (the acid tanks) are ineligible. Additionally, in accordance with FUDS ER 200-3-1 projects
where a hazard is a result of neglect by an owner/grantee subsequent to DoD use (regardless of whether
the deed or disposal document required the owner/grantee to maintain the property improvements in
accordance with FUDS ER-200-3-1) are ineligible under FUDS. Subsequently residual impacts from the acid
tanks are also not FUDS-eligible. Potential concerns at AOC 2 stemmed from the two acid tanks and the
former buildings that were removed and remediated post-DoD use. The Program Policy expressly provides
that properties where restoration has already been initiated are ineligible under the FUDS Program. At
AOC 2 a significant amount of work has been performed after the property was transferred out of DoD
ownership. This work included the remediation of the two acid tanks involving the removal of debris and
corrosive water, off-site disposal of water, and the installation of limestone and drainage holes in the
tanks. Subsequently the Acid Tank Area infrastructure including all of the buildings, acid and water tanks,
railroad tracks, scrubbers, silo, storage areas, loading platforms, change house, coal hopper and
associated foundations were demolished and disposed off-site.

Based on the information regarding the work performed at this site and several site inspections, it is
apparent that restoration has been initiated at AOC 2. The CENAE Office of Counsel has been consulted



Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 26 of 318

QAPP Worksheet #10: Conceptual Site Model, Continued

and they determined that AOC 2 does not meet the criteria for property eligibility under the FUDS
Program.

Subsequently, residual impacts from the acid tanks located at AOC 1, the Former Ammonium Picrate Area,
are also not FUDS-eligible, and this portion of AOC 1 will not be addressed.

AOC 3: The construction of a golf course and associated structures including the club house, parking lots,
and storage buildings have replaced the Former Landfill Area (AOC 3). Since there is no indication that
environmental restoration has already been initiated by owners subsequent to DoD and the potential
hazard is not a result of post DoD use, AOC 3 is FUDS-eligible.

AOC 4: The Former Bunker Area is located within the Three Rivers WMA. Twelve of the 14 bunkers remain
intact (AOC 4). Bunkers #3 and #8 were used by NYSDEC personnel for the storage of pesticides for
approximately ten years, from the early 1970s to 1983 (M&E, 1990). A small partitioned room
(approximately 12 ft by 22 ft) within Bunker #3 was used to receive and package pesticides from citizens
and/or businesses that had pesticides that were either unwanted or had been banned. Bunker #8 was
used for receiving and repackaging pesticides, but was also used for pesticide storage (NYSDEC, 1993).
Bunkers #3 and #8 are no longer in use. In 1992, NYSDEC emptied and cleaned Bunkers #3 and #8 and
covered with them an impermeable cap. NYSDEC currently maintains responsibility for long-term
management of Bunkers #3 and #8, such as lawn mowing and cap inspection. The remaining bunkers are
being used by NYSDEC game management personnel for equipment and vehicle storage. Due to the
initiation of environmental restoration subsequent to DoD-ownership, Bunkers #3 and #8, are not FUDS-
eligible and will not be addressed. The remaining 12 bunkers remain FUDS-eligible.

AOC 5: Recent aerial photos indicate that the former power plant and associated structures are no longer
present. No documentation was encountered regarding if the power plant was removed and disposed by
the military or by some other entity after the NYOW was decommissioned. Any groundwater or soil
impacts from plant operations would be FUDS-eligible unless a non-military entity conducted remediation
activities subsequent to DoD ownership. There is no evidence that this occurred; therefore, AOC 5, the
Former Power Plant Area, is FUDS-eligible.

10.2 PHYSICAL CHARACTERISTICS

The Site is located in the southeastern portion of the Erie-Ontario Lowlands Physiographic Province where
several episodes of glacial ice advance and recession have resulted in rolling topography dominated by
the deposition of drumlin hills, flanked by flat-lying glacial lake plain deposits. Elevation at the Site ranges
from approximately 400 ft near AOC 3 and AOC 4 to approximately 500 ft above mean sea level (msl) on
the drumlin hill adjacent to AOC 1 (M&E, 1990).

10.2.1 Meteorology

Based on data for Syracuse Hancock International Airport, NY, the area receives approximately 38.5 inches
of annual precipitation. The hottest month is historically July, with an average high temperature of 81.6
Degrees Fahrenheit (°F), while its coldest month is historically January with an average high temperature
of 31.5 °F (National Oceanic and Atmospheric Administration [NOAA], 2017).
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10.2.2 Surface Water Drainage

The Seneca River flows south of the Site, meandering from west to southeast of Baldwinsville, then turns
north, where it joins the Oneida River to form the Oswego River northeast of the Site. From there, the
Oswego River flows north-northwest and drains into Lake Ontario (Figure 10-1). The Site lies entirely
within the Oswego River drainage basin. It is expected that approximately half of the annual precipitation
becomes surface water runoff (D&M, 1981). Small swampy areas are abundant at the Site due to the
relatively flat-lying topography and poor drainage resulting from the former lakebed deposits. The glacial
lake plains in the area are drained primarily by small streamlets which flow in a general northeasterly
direction towards the Oswego River and eventually into Lake Ontario. Surface drainage is also influenced
by local topography.

Surface drainage at the Former Ammonium Picrate Area (AOC 1) consists of former wastewater ditches
that ran from the northeastern side of the Ammonium Picrate Area. These ditches joined northeast of the
Former Acid Area and flowed northward to the Oswego River (Figure 10-2). A second former wastewater
ditch originated in the Administration Area and flowed to the north and discharged into a low area east
of the present-day Willette Parkway (D&M, 1981).

At the Former Landfill Area (AOC 3) there are surficial drainage features just north of the parking lot, with
one draining to the west, and the other to the northeast, with intervening high ground between them
(Figure 10-4).

At the Former Bunker Area (AOC 4), inside each bunker there are two interior drains that run the length
of the bunker and discharge on exterior of either side of the front of the bunker. Drainage swales run
parallel along the length of West and East Igloo Roads.

At the Former Power Plant Area (AOC 5), drainage ditches to the east and southwest of the AOC were
identified by AGC (2019).

10.2.3 Geology

The Site is located within the southeastern portion of the Erie-Ontario Lowland Physiographic Province,
which is characterized by the gentle topography of a Pleistocene-age lakebed punctuated by northwest-
southeast trending drumlins (M&E, 1990), reflecting the direction of ice movement. Relief in the region is
not controlled by bedrock but by the Pleistocene-age glacial deposition.

Glacial geology of the area has been mapped by Muller and Cadwell (1986) (Figure 10-8) and by Pair (2014)
(Figure 10-9). The 1986 map (Figure 10-8) shows interpreted geologic/glacial units based on depositional
environment, using terms such as till, lacustrine silt and clay, and lacustrine beach deposits. As can be
seen in Figure 10-8, the drumlin hills are mapped as glacial till (t), which was formed during glacial
advancement, while the majority of the area is blanketed with lacustrine silt and clay (Is), deposited in
lakes that formed beyond the edge of the ice sheet (proglacial lakes). Some lacustrine beach deposits (Ib)
are shown flanking the drumlin hills, where erosion and wave-cutting may have occurred, winnowing out
the fines from the till, leaving behind more granular deposits.

The 2014 mapping (Figure 10-9) uses textural terms to describe the surface geologic units, and does not
make genetic interpretations. For example, in the 2014 map, the till is mapped as diamicton (Pd), the
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lacustrine deposits are mapped as silt and clay (Psc), and the flanking beach deposits as stratified silt, sand
and gravel (Ps). Conceptually, the two maps agree, but the 1986 mapping did not match up as closely with
the topography of the known landforms, and the 2014 mapping appeared more precise in its definition
of the extent of the various surface geologic units. For this reason, the 2014 mapping by Pair is shown as
an overlay on Site figures.

AOC 1: The hill where the Former Ammonium Picrate Area is located is a drumlin, composed of
diamicton/till (Figure 10-9), consisting of unsorted clay, silt, sand, gravel, and boulders (Pair, 2014).
Drumlins were shaped by glacial ice movement over the land surface, resulting in tightly compacted
heterogeneous material. Thickness of the unit ranges from 1 to 150 ft in the region. Prior borings at AOC
1 (MW-7) terminated at a maximum depth of 51 ft below ground surface (bgs) (approximately 400 ft
above sea level) before reaching refusal, likely on bedrock. This unit has low permeability and may cause
unstable upland slopes (Muller and Cadwell, 1986). Additional areas of diamicton deposits are in the
southwestern portion of the Site west of the Former Administration Area, northwest of Greene Pond
straddling Smokey Hollow Road in the northwestern portion of the Site, and in the north central portion
of the Site straddling Lamson Road (Figure 10-8). Groundwater flow through this unit is expected to be
very slow due to the tightly compacted, poorly-sorted, heterogeneous nature of the material.

Along the northeastern and southwestern edges of the diamicton (Figure 10-8) are deposits that Muller
and Cadwell (1986) mapped as lacustrine beach deposits and Pair (2014) mapped as stratified silt, sand,
and gravel. The areas covered by these deposits also differ, with Pair (2014) mapping a significantly smaller
area than Muller and Cadwell (1986) for this unit. Presumably the more recent mapping in 2014 is more
accurate, as the mapped diamicton areas better align with the drumlin hills.

While the different maps (Figures 10-8 and 10-9) vary in the extent and nomenclature for the deposits
flanking the drumlin (‘lacustrine beach’ vs. ‘stratified silt, sand, and gravel’), both reflect a water-worked
deposit that is well-sorted and coarser-grained, having had fines winnowed out by water/wave action.
The drumlin hill is composed of glacial diamict (till) and formed during glacial advancement. The
‘diamicton’ refers to the consolidated equivalent of the poorly-sorted glacial diamict/till deposits, which
are generally deposited directly from the ice, rather than winnowed or reworked by water. As the glacier
melted and retreated to the north, this area was inundated by a lake formed by glacial meltwater. Fine
sand, silt, and clay were deposited in this predominantly isolated environment. Coarser water-worked
deposits would be expected along the flanks of any nearby drumlins or within the terminal moraine. Given
the differences in mapping, the areal extent of the unit is uncertain. Thicknesses are reported to range
from 6 to 30 ft (Muller and Cadwell, 1986). Similar areas of the lacustrine beach deposits are in the
western portion of the Site flanking the other drumlins in the area (refer to Figure 10-8).

AQCs 3, 4, and 5: The flat-lying area surrounding the drumlin hills, where AOCs 3, 4, and 5 are located,
consist of stratified (thinly layered) lacustrine silt and clay (Pair, 2014) and range from approximately 2 to
60 ft in thickness. These sediments were deposited as the glacier retreated, in a lacustrine environment
during a high period of glacial Lake Iroquois, a predecessor to Lake Ontario. Permeability, and thus
infiltration and migration, is expected to be relatively low in the lacustrine deposits due to the fine-grained
nature of the material.
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Bedrock was encountered in three borings at AOC 3 (D&M-11, Boring B-2, and MW-8) at depths of
approximately 15 ft bgs (385 to 389 ft above sea level). About halfway between AOC 4 and AOC 3 at well
D&M-6, bedrock was encountered at a depth of 9 ft bgs, which corresponds to approximately 400 ft above
sea level. Depth to bedrock has not been determined at AOC 5 because boreholes have not been
completed in this area. Well D&M-10 is the closest well in proximity to AOC 5, and bedrock was not
encountered in that boring.

Bedrock geology (Figure 10-10) beneath the Pleistocene-age deposits consists of sedimentary rock units
of the Mid to Upper Silurian-age Clinton, Lockport and Salina Groups. It should be noted that the
stratigraphic nomenclature assigned to various units in this region of New York has been modified over
the last 60 years. The most current stratigraphy mapped beneath the Site and surrounding area includes
the Upper Silurian Vernon Shale overlying the Mid-Silurian Sconondoa Formation (Fm) of the Lockport
Group. To the north of the Site, the Rochester Shale member of the Clinton Group is mapped, which is
characterized as interbedded calcareous gray shales and thin limestone beds. The Rochester Shale is the
oldest of the three units mapped in Figure 10-10.

The Guelph Dolostone belongs to the Lockport Group, and is characterized as an alternating light and dark
gray, bituminous and irregularly bedded dolomite with stromatolite reef bioherms at the base of the
member. To the northwest near Ontario, Canada, the Guelph unit ranges from 200 to 300 feet in
thickness; however, the unit thins substantially to the southeast, and appears regionally as just a thin
wedge of rock (Tepper et al., 1990).

The Vernon Shale belongs to the Salina Group (Schneider, 1894) and is comprised of red and gray shales
with dolomitic beds (Rickard, 1969). The Vernon Shale lies conformably over the Guelph Dolostone, and
the transition between the units is marked by light bluish gray wackestone to claystone, with evaporites
and vertical burrows.

The Sconondoa Fm (also part of the Lockport Group) is mapped to the south of the Site, and is described
as a fine-grained, medium-bedded and fractured limestone, with interbedded shale limestone and coarse-
grained dolomite (Zenger, 1965). Thicknesses of the Sconondoa Fm vary but may be as great as 150 ft.
Bedrock dips gently southward and no faults or folds have been detected in the overlying Vernon Shale
(Chute, 1964). Based on the morphology of the Seneca River, which flows east and south of the Site, there
may be northwest-southeast and northeast-southwest trending joints in the Vernon Shale. The
Sconondoa has two primary sets of joints, one north-south and one east-west (Chute, 1964). Also within
the Sconondoa are thrust faults that strike North 65 to 75 degrees west and dip to the south (Chute, 1964);
however, there is no surface expression of these faults in the overlying Vernon Shale. The gentle
southward dip of the rock units and jointing in the Vernon Shale may influence the direction of
groundwater flow, and subsequently, the direction and rate of migration of potential DoD-impacts from
possible source areas. The fracture trends observed in the Sconondoa Fm may be indicative of regional
trends, and continue into the formations to the north.

AQOCs 1 and 5 in the south appear to be underlain by the Vernon Shale, while those to the north (AOCs 3
and 4) are likely underlain by the Guelph Dolostone. It is possible that soil borings advanced in northern
portion of AOC 1 may intercept this geologic contact.
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10.2.4 Hydrogeology

Regional groundwater flow is toward surface water bodies (Pagano, et al., 1985), and the major river
drainages in the area, toward the Seneca River to the south and the Oswego River to the north (Figures
10-1 and 10-2). Groundwater at the Site AOCs generally flows northeast toward the Seneca and Oswego
Rivers. However, groundwater also tends to mimic the land surface, and thus influenced by local
topography. Therefore, shallow groundwater locally may be controlled by nearby surface water features.
Deep groundwater will be consistent with regional flow toward the rivers, ultimately draining northward
to Lake Ontario.

Based on previous investigations by NYSDEC, the direction of groundwater flow at the Ammonium Picrate
Area (AOC 1), and the Former Landfill (AOC 3) is generally northeastward toward the Oswego River (D&M,
1981, and M&E, 1990). AOC 3 is located about 0.75 miles southwest of the confluence of the Seneca and
Oswego Rivers. Groundwater flow locally at the Former Bunker Area (AOC 4) may be to the west, south,
or northeast, towards local surface water drainage features. Groundwater flow at the Former Acid Area
was found to be to the northwest (Alion, 2008). Flow direction and velocity will be controlled by
differences in head, the locations of groundwater discharge points in the surrounding area, and the
hydraulic conductivities of the surficial units.

Based on historical assessments, groundwater was encountered across the Site within the lacustrine and
till deposits. However, there are currently no wells screened in the beach deposits. The lacustrine silt and
clay deposits are reported to range from 2 to 60 ft thick and the till from 1 to 150 ft thick (Muller and
Cadwell, 1986).

With the exception of two deeper wells (MW-3 and MW-7), the existing monitoring wells at the Site are
shallow, and screened at depths of less than 20 ft bgs. Previous investigations have encountered the water
table at a depth of 9 ft bgs in the till at the Ammonium Picrate Area (AOC 1), and at 4 to 7 ft bgs in the
lacustrine deposits at Acid Area (AOC 2). Similar shallow water levels were encountered at AOCs 3 and 4.
One of the deeper wells, MW-7, at the Ammonium Picrate Area, is screened from 31 to 51 ft bgs, and the
depth to water in this well is 37 ft bgs. This well is screened in either till or weathered shale bedrock (gray
silty clay with angular rock fragments). The bottom of the boring was described as red shale. The deeper
water level in this well indicates a downward gradient, and possibly poor hydraulic communication with
the shallow groundwater. The other deeper well, MW-3, in the Acid Area (AOC 2) is screened from 38 to
48 ft bgs. The depth to water in this well is comparable to water levels in the other wells in the Acid Area,
indicating that this well is hydraulically connected to the shallow unit.

Groundwater is likely to be present within the relatively thin bedding planes and fractures of the Vernon
Shale. Shales generally yield only small supplies of water; however, the dissolution of dolomitic layers
present in the Vernon Shale would facilitate increased groundwater flow through the aquifer. Kantrowitz
(1964) found that the Vernon Shale yields as much as 230 gallons per minute where dissolution of the
interbedded dolomite has occurred. However, the average yield from this formation is 15 to 20 gallons
per minute. The Lockport Formation is expected to be especially susceptible to dissolution by percolating
groundwater because it consists primarily of fractured limestone and dolomite. LaSala (1968) has found
wells in the Lockport to yield up to 100 gallons per minute. No site monitoring wells are screened in
bedrock.
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M&E (1990) calculated hydraulic conductivities at the Former Ammonium Picrate Area, and the Former
Landfill Area. The calculated hydraulic conductivities of the deposits in the Former Landfill Area were
generally higher by one or two orders of magnitude than the deposits in the Former Ammonium Picrate
Area. The higher hydraulic conductivity in the Former Landfill Area [0.4 to 4 feet per day (ft/day)] may be
attributed to the fact that the lacustrine deposits, while fine-grained (silt and clay), were not overridden
by glacial ice. The Former Ammonium Picrate Area was composed of less permeable and more poorly
sorted subsurface deposits, further compacted at the base of the ice sheet, and thus has lower hydraulic
conductivities (0.004 to 0.024 ft/day) (M&E, 1990). The stratified silt, sand and gravel deposits flanking
the drumlin would be expected to have even higher hydraulic conductivity, but there are no monitoring
wells or conductivity data available for this unit.

10.2.5 Sources of Drinking Water

Potable water is supplied to communities in Onondaga County by the Onondaga County Water Authority,
which draws water from several sources, including Otisco Lake, Lake Ontario, and/or Skaneateles Lake.
For the Lysander-Baldwinsville area (including the Radisson Community and Golf Course), potable water
is obtained from Otisco Lake and Lake Ontario and then treated and distributed to the community
(Onondaga County Water Authority, 2019). Site impacts on these surface water sources are unlikely given
that regional groundwater flow is to the north and distance from the Site. Otisco Lake is located about 20
miles south of the Site, far upgradient of the Site. Lake Ontario is about 20 miles northwest of the Site, far
downgradient of the Site.

A water well services the NYSDEC field office at the Three Rivers Wildlife Management Area in AOC 4.
Some residences in the surrounding area may have private supply wells. In 2007, NYSDOH was contacted
by USACE to identify wells and water supply systems within a 4-mile radius of the Site. NYSDOH provided
general information on the surrounding wells and source water assessment areas but was unable to
provide specific information due to confidentiality protocols (Alion, 2008). A potable well survey will be
conducted during the first phase of this study.

10.2.6 Terrestrial Habitat

General descriptions of the terrestrial habitat of each AOC are noted below. Potential ecological receptors
are discussed in Section 10.6.4.

AOC 1 — Former Ammonium Picrate Area

The majority of the Ammonium Picrate Area terrestrial habitat is forested and is very similar to that
described in the following Section for the Bunker Area, the major difference being a much less dense
understory layer. In general, vegetation composition and expected wildlife are similar between the two
areas. The Ammonium Picrate Area has maintained trails and recreational grassy areas interspersed
throughout the Site.

AOC 3 — Former Landfill Area

The Former Landfill Area is covered by a blacktop parking lot. The areas south and east of the landfill are
dominated by residential properties and west of the landfill is additional blacktop parking and commercial
properties associated with the Radisson Greens Golf Course. North of the former landfill is a mature
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deciduous forest (roughly 200 ft wide) that continues to the northeast and borders one of the golf course
fairways.

AOC 4 — Former Bunker Area

The bunkers are covered with grass and at most places are periodically managed to discourage the rooting
of trees and shrubs on top of the bunkers. Across the road from the bunkers, a heavily vegetated drainage
ditch runs parallel to the road in front of each bunker. Terrestrial habitat bordering Igloo Road and
associated bunkers consists primarily of grassy fields and northern deciduous forest. The following
provides a brief description of the primary terrestrial habitat location within the Bunker Area.

Grass Fields — Located predominantly along the northern portion of the Bunker Area although smaller
grass field patches occur around each of the bunkers. The extent of grass maintenance around the bunkers
is limited.

Woodlands — Eastern deciduous forest borders the Bunker area to the north and east; second growth
forest of similar composition is located between the two bunker rows except at the northern end. The
southeastern Site border is a mix of maintained grassy areas and deciduous forest.

AOC 5 — Former Power Plant Area

Areas within AOC 5 appear to have been filled to raise contour elevations to support infrastructure and
facilitate the power plant operation. The former power plant footprint includes a grass/lawn swath which
transitions into a fairly dense growth of colonizing early-successional shrub and tree species There is a
flatwoods wetland area to the west of the fill footprint that appears to have had minimal direct
disturbance other than past efforts to enhance drainage with shallow open ditches.

10.2.7 Wetlands and Aquatic Resources

General descriptions of the wetlands and aquatic resources associated with the AOCs are noted below.
Potential ecological receptors are discussed in Section 10.6.4.

According to the National Wetlands Inventory Map managed by the United States Fish and Wildlife Service
(USFWS), there are several freshwater forested/shrub wetland and freshwater emergent wetland areas
in the western portion of the Site (primarily in the undeveloped areas of Three Rivers WMA). The
freshwater forested/shrub wetland category consists of woody wetlands, forested swamp, or shrub bogs.
Freshwater emergent wetlands are described as herbaceous marsh, fen, swale, and wet meadow (USFWS,
2018). There are also several state-regulated freshwater wetland areas within the site that do not
necessarily directly coincide with the National Wetlands Inventory Map (the NYSDEC Environmental
Resource mapper at https://www.dec.ny.gov/animals/38801.html| and Wetlands Research Services,
2020). There are several small freshwater ponds located within the Radisson Community.

During the 27 June 2018 site visit, large forested-shrub wetlands were observed roughly a half-mile west
and southeast of AOC 1; and, small scrub-shrub and emergent wetland patches were observed adjacent
to and southwest of AOC 4.


https://www.dec.ny.gov/animals/38801.html

Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 33 of 318

QAPP Worksheet #10: Conceptual Site Model, Continued

According to the Habitat Management Plan for Three Rivers WMA 2018-2027, there are 64 acres of open
water, 468 acres of natural wetland, 113 acres of impounded wetland, and 20 miles of rivers and streams
at Three Rivers WMA (NYSDEC, 2018).

A narrow creek, bordered primarily woodland habitat, is located approximately 75 ft north of the Former
Landfill Area in AOC 3.

10.2.8 Land Use and Demography

NYOW is currently occupied by the Three Rivers WMA and the Radisson Community with its associated
industrial properties (Figures 10-2 and 10-7). Part of the first phase of this study will be determining and
verifying current and potential future land use.

The Three Rivers WMA is situated on the northern portion of the Former NYOW property and was
acquired from the US Government when the property was transferred in 1947. It was named for its
proximity to the junction of the Seneca and Oneida Rivers, which form the Oswego River. The WMA is flat
and poorly drained, with fields, woods, ponds, and marshes. It is used primarily for recreational use -
hunting, fishing, hiking, and bird watching. Future use is expected to remain the same as current use.

The Radisson Community is a planned development community that provides approximately 3,500
homes, as well as a large Corporate Park and a wide range of recreational, educational, cultural, shopping
and community services. The area is served by underground water, sewage, gas, and telephone utilities.
The Radisson Corporate Park provides building sites for industry and offices. To date, 40 firms employing
2,500 people have located in the park. These firms produce products as diverse as beer, plastic containers,
printing, and electronic components. The Seneca River borders the community on the east, Three Rivers
WMA borders the community on the north and west, and New York State Route 31 borders the area on
the south (Radisson, 2017). The Radisson Community actively uses much of the property and some
apartment buildings and residences in the Radisson Community appear to be constructed on or around
the sites of former dryer houses, change houses, and other historical site features. In addition, paved
walking paths and grassy areas wind between homes and wooded areas containing the old loading ramps,
storage bunkers, and loading dock structures. Old concrete structures in disrepair exist in wooded areas
of varying density. Current use of potentially impacted areas is limited to recreational use. Future use is
expected to remain the same as current use.

10.3 PREVIOUS SITE INVESTIGATIONS AND AVAILABLE DATASET

Previous investigations focused on four AOCs at the Site, including AOC 2:

e AOC1-Ammonium Picrate Area
e AOC2-Acid Area

e AOC 3 - Former Landfill

e AOC4 - Bunker Area

AQOCs 1, 3, and 4, except for two of the eight bunkers in AOC 4, are HTRW FUDS-eligible. As previously
discussed, AOC 2 is not HTRW FUDS-eligible; therefore, previous investigations of AOC 2 are not discussed
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in this QAPP. There were no previous investigations of AOC 5; therefore, no historical sampling data are
available for AOC 5. The locations of the AOCs are shown on Figure 10-2.

The historical data were compared to the following criteria to provide context for historical sampling
results:

Standards/Guidance Values Media Evaluated
EPA Regional Screening Levels (RSLs) — Residential Soil, Groundwater
Industrial Soil, and Tapwater, dated November 2020 Soil
EPA Ecological Soil Screening Levels (Eco-SSLs), Interim Final, Soil
dated February 2005 through April 2008
Region Ill Biological Technical Assistance Group (BTAG) Tank Water
Freshwater Screening Values, 2006

These studies provide a basis for understanding the historical background of the Site and identify potential
sources of impacts to groundwater. present the comparisons of historical data to the criteria above. The
discussion of previous investigations is presented in the following subsections by area, and chronologically
by investigation.

10.3.1 AOC1-Ammonium Picrate Area

Previous investigations conducted in this area were the D&M (1981) Site Investigation and M&E (1990)
Preliminary Impact Evaluation.

D&M (1981)

In 1981, NYSUDC and the NYSDOH contracted D&M to investigate four AOCs at the former NYOW to
evaluate the potential hazard of constituents to the Radisson Community. D&M conducted a literature
search and site investigation. The site investigation included collecting soil and groundwater samples from
20 soil borings (with 2-inch slotted polyvinyl chloride [PVC] installed in 18 of the boring locations, for use
as piezometers (but referred to as wells by [D&M) throughout the Radisson Community portion of the
Site and three soil grab samples along former wastewater ditches.

Ten of the soil borings were conducted in the Former Ammonium Picrate Area (AOC 1), with eight
locations converted to piezometers (i.e., all but locations D&M-8 [no explanation] and D&M-9 [dry]). The
D&M sampling locations at AOC 1 are depicted on Figure 10-3. Groundwater and soil samples were
analyzed for total acid; DNCB; 2,4- and 2,6-dinitrophenol (DNP); and, 2,4,6-trinitrophenol (also referred
to as picric acid). Standard EPA methods were not used during the D&M investigation. Appendix 2 of the
D&M report discusses the analytical methods used by Syracuse Research Corporation (SRC) for the
analysis of picric acid in water [high performance liquid chromatograph (HPLC)], 2,4-DNP and DNCB in soil
(HPLC), and picric acid in soil (extraction followed by HPLC, and mass spectrometry for confirmation)
(D&M, 1981). SRC concluded that the matrix spike could neither confirm, nor deny, the presence of picric
acid without gas chromatograph separation (D&M, 1981). In 1981, there was not a standard method for
picric acid analysis and a specialty lab was employed. Using various extraction methods and HPLC, the
best recovery of picric acid spiked soil was 41%. GC-MS was investigated as a possibility for confirming
results; however, GC condition for picric acid was unavailable at that time and development would have
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been fairly involved. The decision was made to analyze the soil extract directly by MS. Interferences from
other components in the mixture prevented identification of the picric acid by MS (Appendix A of D&M,
1981). There is no evidence in the D&M (1981) report as to whether the picric acid results were rejected
or even validated.

One grab soil sample from ditches near the Former Ammonium Picrate Area was also collected. DNCB
concentrations in groundwater ranged from 0.0061 milligrams per liter (mg/L) to 0.0098 mg/L, and picric
acid concentrations ranged from 0.0076 mg/L to 0.197 mg/L (Table 10-1). The maximum concentrations
of picric acid were collected from locations D&M-10 (0.197 mg/L), located near the discharge for the
Former Administration Area sewer system, and AMS-1 (0.0567 mg/L), located at the base of an industrial
sewer that collected wastes from the Former Ammonium Picrate area. Each of the D&M piezometers
were resampled and analyzed using the same methods; however, picric acid was not detected in
subsequent sampling efforts. D&M did not compare their groundwater results to any reference criteria.
The current (November 2020) Tapwater RSL for picric acid is 0.040 mg/L. One of the three picric acid
detections at AOC 1 exceeded this criterion.

No DNP or DNCB were detected in soil samples; however, picric acid was detected in most of the soil
samples (Table 10-2) in concentrations ranging from 0.0024 milligram per kilogram (mg/kg) to 0.0622
mg/kg. The current (November 2020) residential RSL for picric acid is 130 mg/kg. All of the D&M soil
sampling results were well below this criterion.

The 1981 D&M investigation concluded that the Former Ammonium Picrate Area had been
decontaminated by removal of equipment and supplies, that some impacts of subsurface soils and
groundwater had occurred, and that the picric acid released to the environment would eventually degrade
to nitrate. D&M also concluded that picric acid was not present in groundwater in concentrations
indicative of a constituent plume and that the source of the impacts in the Former Administration Area
was thought to be from runoff of decontamination water that resulted from pressure washing of
production hardware that was done in this area during decommissioning of the plant after it was closed
down.

M&E (1990)

A preliminary impacts evaluation was conducted by M&E for USACE Kansas City District, at the former
NYOW Site as part of the DoD DERP between 1986 and 1989, with the findings published in January 1990
(M&E, 1990). The purpose of this investigation was to determine the presence or absence of chemical
impacts from DoD activities at the Former Ammonium Picrate Area and the Former Acid Area, and to
determine the potential for impacts to local soil, groundwater, and surface water.

During the M&E investigation, the soil sampling results were compared to New lJersey reference
background values and cleanup levels, because New York standards did not exist for soils at the time of
this study. The following standards, criteria, and guidance were used by M&E to screen the results (M&E,
1990):
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Standards/Guidance Values Media Evaluated
NYSDEC New York State Ambient Water Quality Standards and Groundwater
Guidance Values, dated April 1987 Tank water
NYSDEC standards in April 1987 Groundwater
Tank water
New Jersey Department of Environmental Protection (NJDEP), Surface Soil

Summary of Approaches to Soil Cleanup Levels, dated January
1987 [New York State guidance was not available at the time]

EPA Ambient Water Quality Criteria for Human Consumption, Surface Water
Office of Water Regulations and Standards, September 1986
U.S. Background, provided in Table 1 of the NJDEP Summary of Surface Soil

Approaches to Soil Cleanup Levels, dated January 1987

At the time of the M&E evaluation, the concrete foundations of the six production areas still existed
(Figure 10-3). Houses and apartments had been built on top and at the base of the drumlin, a local
topographic high, where the Former Ammonium Picrate Area was located. Six concrete storage bunkers
built into the drumlin remained intact. The bunkers were open and accessible to the public. Holes existed
in the walls of the three brick storage tanks, which were uncovered and contained liquid. The area was
partially overgrown by trees and vegetation. Public access was unrestricted to this area. Water table
elevations were the highest at the Site in the Ammonium Picrate Area. Groundwater flow in the
Ammonium Picrate Area was determined by D&M (1981) to be northeasterly toward the Former Landfill
area and the Oswego River. The inferred groundwater flow direction was based on six shallow
piezometers (depths ranging from 8 to 14 ft bgs installed in and around the Ammonium Picrate Area.

Three groundwater monitoring wells (MW-5 through MW-7) were installed in and around the Ammonium
Picrate Area (Figure 10-3):

o  Well MW-5 — Considered to be upgradient of the production plant, was installed to a depth of
14.5 ft

e Well MW-6 — Downgradient shallow well installed to a depth of 15 ft

o  Well MW-7 — Deeper well (51 ft bgs) installed adjacent to well MW-6

Groundwater samples were collected and analyzed for volatile organic compounds (VOCs) (Method 8240),
semi-volatile organic compounds (SVOCs) (Method 8270), DNCB (Method 8270), picric acid [United States
Geologic Survey (USGS) Method], nitrite/nitrate (Method 353.1), and total metals (arsenic [Method
3020/7060]; barium, cadmium, chromium, lead [Method 3005/6010]; mercury [Method 7470]; selenium
[Method 3020/7740]; and, silver [Method 3005/6010]).

M&E compared groundwater concentrations to New York State (NYS) Groundwater Standards, published
in April 1987. VOCs and SVOCs were below the laboratory detection limit (DL) in the samples collected
from monitoring wells MW-5 through MW-7. Unfiltered (total) metals concentrations were below the
1987 NYS Groundwater Standards for the monitoring wells in this area, with the exception of lead in MW-
5 (0.037 mg/L). Nitrates were detected in the sample from monitoring well MW-7 (0.560 mg/L), which
was located adjacent to a shallower well (MW-6) where nitrates were not detected. MW-7 was screened
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in till/weathered shale, at a greater depth than MW-6, potentially indicating that picric acid, which is very
water soluble, may be degrading to nitrate and migrating to a deeper aquifer (M&E, 1990). However, all
the nitrate concentrations were well below the NYS Groundwater Standard.

Table 10-3 compares the M&E groundwater results to current (November 2020) RSLs to determine if
impacts at the Ammonium Picrate Area exceed present risk-based screening levels. No nitrite/nitrate
concentrations exceeded the RSL. Total arsenic exceeded the current (November 2020) RSL in well MW-
6. Total lead exceeded the current (November 2020) RSL, and total chromium exceeded the current
(November 2020) hexavalent chromium RSL in well MW-5. Note that the comparison to hexavalent
chromium RSL is conservative given most chromium present in the environment is in the trivalent form.
Based on current (November 2020) criteria, metals are the primary DoD-related chemicals of potential
concern in groundwater for this area; however, it should be noted that M&E indicated that the NYOW
groundwater samples contained an appreciable amount of suspended sediments (M&E, 1990).

Five soil samples were collected in the Ammonium Picrate Area (Figure 10-3), at a depth of approximately
6 inches bgs:

e Soil Sample #7 — Collected adjacent to MW-5, intended as a background sample for the
Ammonium Picrate Area

e Soil Sample #8 — Collected approximately 25 ft west of MW-6 and M-7, near the bunker opening
at the base of production line #5 (marshy soil)

e Soil Sample #9 — Collected downgradient of and on the east side of Tank #3 (marshy soil)

e Soil Sample #10 — Collected downgradient of and approximately 5-10 ft east of Tank #2 (mostly
rocky soil)

e Soil Sample #11 — Collected downgradient along the east side of Tank #1

Soil samples were analyzed for VOCs (Method 8240), SVOCs (Method 8270), DNCB (Method 8270), picric
acid (USGS Method), nitrite/nitrate (Method 353.1), and total metals [arsenic (Method 3050); barium,
cadmium, chromium, lead (Method 3050/6010); mercury (Method 7471); selenium (Method 3050/7740);
and, silver (Method 3050/6010)]. The soil sampling results were compared to 1987 NJDEP standards (for
US Background Levels and NJDEP Action or Cleanup Levels) for comparative purposes, as NYS standards
were not identified at the time for soils. VOCs and DNCB were below method DL. SVOCs, including several
polycyclic aromatic hydrocarbons (PAHs), exceeded the NJDEP Action Level for total SVOCs of 10.0
milligrams per kilogram (mg/kg) in Soil Sample #7. Total metals concentrations in soil were within
expected US Background Levels and below NJDEP Cleanup Levels. Nitrate concentrations were elevated
in Soil Sample #7 (1.90 mg/kg), which was located along the road between the Ammonium Picrate Area
and Acid Area. However, there were no NJDEP comparison criteria available for nitrates in soil. Spillage of
chemicals may have occurred along the road during operation of NYOW. A comparison of the M&E soil
data to current Residential Soil RSLs (EPA, 2020) and Eco-SSLs is provided in Table 10-4. PAHs exceeded
residential RSLs and Eco-SSLs in Soil Sample #7. Benzo(a)pyrene also exceeded the residential RSL in Soil
Sample #11. Arsenic, chromium, and lead exceeded reference criteria in most soil samples.

A surface water sample was collected from one location (SW-3) near the Ammonium Picrate Area (Figure
10-3). The surface water sample was collected with a stainless-steel dipper from a culvert that passes
underneath North Entry Road. Water was observed to be flowing west to east. The surface water sample
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was analyzed for VOCs (Method 8240), SVOCs (Method 8270), DNCB (Method 8270), picric acid (USGS
Method), nitrite/nitrate (Method 353.1), and total metals [arsenic (Method 3020/7060); barium,
cadmium, chromium, lead (Method 3005/6010); mercury (Method 7470); selenium (Method 3020/7740);
and, silver (Method 3005/6010)]. The surface water concentrations of all the analyzed parameters were
below the laboratory DL.

Three water samples were collected from the tanks in the Ammonium Picrate Area (Figure 10-3), using
stainless-steel dippers:

e Tank Water Sample #1 — Collected from the top rim of Tank #1, along the southeast side of
production line #1 and adjacent to a public walkway

e Tank Water Sample #2 — Collected from the top rim of Tank #2, along the southeast side of
production line #4

e Tank Water Sample #3 — Collected from the top rim of Tank #3, along the southeast side of
production line #6

The tank water samples were analyzed for VOCs (Method 8240), SVOCs (Method 8270), DNCB (Method
8270), picric acid (USGS Method), nitrite/nitrate (Method 353.1), and total metals [arsenic (Method
3020/7060); barium, cadmium, chromium, lead (Method 3005/6010); mercury (Method 7470); selenium
(Method 3020/7740); and, silver (Method 3005/6010)]. VOCs were below the laboratory DL in the tank
water samples. One SVOC (phenol) was detected in Tank Water Samples #1 and #3; however, comparison
criteria did not exist at the time. Total metals concentrations and nitrates were below the NYS
Groundwater Standards, with the exception of arsenic, cadmium, chromium, and lead in Tank Water
Sample #2. The tank water was found to be acidic (pH ranging from 2.34 to 2.50), indicating that acid
residues from NYOW operations remained in the tanks. A comparison of the M&E tank water data to
current (November 2020) tapwater RSLs and BTAG freshwater screening benchmarks (EPA, 2006b) is
provided in Table 10-5. Phenol exceeded BTAG criteria in Tank #2, and nitrite/nitrate BTAG criteria were
exceeded in Tanks #1 and #3. Tank #2 also contained concentrations of arsenic, barium, cadmium,
chromium, lead, and mercury in concentrations exceeding criteria. Lead was detected in concentrations
exceeding reference criteria in water samples from all three tanks.

Wipe samples were collected within the bunkers in the Ammonium Picrate Area, located at the base of
the six ammonium picrate production lines:

e  Wipe Samples #1, #7, and #9 — Collected from the floor of Bunker #1 (closest to Willett Parkway)

e  Wipe Sample #2 — Collected from one of the walls of Bunker #2, near the floor (since the concrete
floor was covered with dirt)

o  Wipe Sample #3 — Collected from the floor of Bunker #3

e  Wipe Sample #4 — Collected from the floor of Bunker #4

e  Wipe Sample #5 — Collected from one of the walls in Bunker #5, near the floor (since there were
2 inches of water on the floor)

e Wipe Sample #6 — Collected from the floor of Bunker #6

The wipe samples were analyzed for picric acid (USGS Method), DNCB (Method 8270), and
pesticides/polychlorinated biphenyls (PCBs) (Method 8080). Picric acid was below method DL in all except



Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 39 of 318

QAPP Worksheet #10: Conceptual Site Model, Continued

two samples, Wipe Sample #1 with 14.1 microgram (ug)/wipe area (9-inch square) and Wipe Sample #6
with 34.4 pug/wipe area of picric acid were found. The concentrations of pesticides were below DL on the
wipe samples from the bunkers within the Ammonium Picrate Area.

The M&E investigation concluded:

e Groundwater: Nitrates in well MW-7 [560 microgram per liter (ug/L)] greatly exceeded
concentrations in adjacent shallow well MW-6 (<50 pg/L). This may be a result of degradation of
water-soluble picric acid with subsequent transport of nitrate to deeper in the aquifer. Lead
detected in groundwater may be a result of the use of lead paint on structures in the area.

e Tank water: The presence of metals in Tank #2 in concentrations above Maximum Contaminant
Levels (MCLs) and BTAG Fresh Water criteria may be due to less dilution than Tanks #1 and #3.
Tank #2 contained less water and more debris than the other tanks. The M&E field team also
noticed an odor of decay at Tank #2 that was not present in the other two tanks. Tank water was
acidic relative to the acidity of groundwater, with pH ranging from 2.34 to 2.5. There were likely
acid residues in the tanks.

e Soil: PAHs in Soil Sample #7 exceeded the NJ action level of 10,000 microgram per kilogram for
total PAHs. No metals exceeded reference criteria, and all were within the US Soil Background
ranges. M&E concluded that the high nitrite/nitrate concentrations in Soil Sample #7 (1.9 mg/kg)
may be due to its location along the road between the Acid Area and the Ammonium Picrate Area
adjacent to well MW-5 where spillage may have occurred. Elevated nitrate/nitrite was also
observed in Soil Sample #11 collected near Tank #1.

e  Wipes: Picric acid was detected in the wipe samples likely due to the cool and damp conditions of
the bunker walls which did not encourage volatilization to occur.

The following recommendations were made for the Ammonium Picrate Area based on this investigation:

e Resample groundwater monitoring well MW-5 and collect filtered samples to verify metals
concentrations.

e Pump out and remove the contents of the tanks.

e Dismantle the tanks, since acid may continue to leach from the inner walls.

e Decontaminate and secure the bunkers in this area.

Since the time of the M&E investigation, it appears that the acid tanks and bunkers have been removed
at AOC 1. It is not known if any follow-up sampling was completed in this area.

Air photo analysis (AGC, 2019) notes an open storage area to the northeast of the Ammonium Picrate
area, but no prior investigations have been conducted in this area (Figure 10-3).
10.3.2 AOC 3 - Former Landfill

Previous investigations conducted in this area were the D&M (1981) Site Investigation, M&E (1990)
Preliminary Impact Evaluation, and Alion (2008) Final Site Inspection.



Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 40 of 318

QAPP Worksheet #10: Conceptual Site Model, Continued

D&M (1981)

Two borings and one piezometer (D&M-11) were installed near the Former Landfill Area. No DNP or DNCB
were detected in soil samples; however, picric acid was detected in one of the soil samples from the
borings. DNCB was detected in the groundwater sample at a concentration of 0.0029 mg/L. No DNP was
detected in the groundwater sample. The D&M data are summarized in Tables 10-1 (groundwater) and
10-2 (soil). No current (November 2020) comparison criteria other than picric acid are available for the
analytes detected in groundwater or soil. Note that picric acid was not detected in groundwater and did
not exceed the soil RSL.

The 1981 D&M investigation concluded that some impacts of subsurface soils and groundwater occurred,
and that the picric acid and any 2,4-DNP released to the environment would eventually degrade to nitrate.

M&E (1990)

One groundwater monitoring well (MW-8) was installed in the northwest area of the Radisson
Community, north of the golf course parking lot and Potter Road (Figure 10-4). The well was installed to
monitor shallow groundwater in the vicinity of the Former Landfill Area, and is set at a depth of 15 ft bgs.

The groundwater sample was analyzed for VOCs (Method 8240), SVOCs (Method 8270), DNCB (Method
8270), picric acid (USGS Method), nitrite/nitrate (Method 353.1), and total metals [arsenic (Method
3020/7060); barium, cadmium, chromium, lead (Method 3005/6010); mercury (Method 7470); selenium
(Method 3020/7740); and, silver (Method 3005/6010)]. Results of analyses indicated that VOCs and SVOCs
were below the 1987 NYS Groundwater Standards in the groundwater sample. Total metal concentrations
were found to be below NYS Groundwater Standards for groundwater samples with the exception of lead.
The maximum concentration of lead in groundwater at all AOCs during this investigation was found in the
sample from monitoring well MW-8 at the Former Landfill, with a concentration of 0.196 mg/L. The
concentration of total lead in the groundwater sample collected from the Former Landfill was thought to
be a result of disposal of cans of lead-based paint in the landfill. Nitrates were detected in this
groundwater sample, but were below the NYS Guidance Criteria. Concentrations of nitrates at this
location may have been influenced by the fertilizer applied to the golf course (M&E, 1990). A comparison
of the M&E groundwater data to current (November 2020) tapwater RSLs is provided in Table 10-3.
Chromium and lead exceeded the current (November 2020) tapwater RSLs.

One soil sample (number 12) was collected at a depth of approximately six inches bgs, approximately 15
ft west of monitoring well MW-8, near the Former Landfill (Figure 10-4). The soil sample was analyzed for
VOCs (Method 8240), SVOCs (Method 8270), DNCB (Method 8270), picric acid (USGS Method),
nitrite/nitrate (Method 353.1), and total metals [arsenic (Method 3050); barium, cadmium, chromium,
lead (Method 3050/6010); mercury (Method 7471); selenium (Method 3050/7740); and, silver (Method
3050/6010)]. VOCs and total metal concentrations in soil were within background ranges and below the
NJDEP Cleanup levels. Nitrates were found in Soil Sample #12 at 1.3 mg/kg. Concentrations of nitrates at
this location may have been influenced by the fertilizer applied to the golf course. A comparison of the
M&E soil data to current (November 2020) residential Soil RSLs and Eco-SSLs is provided in Table 10-4.
Benzo(a)pyrene in the sample collected at the Former Landfill exceeded the residential RSL. Arsenic in the



Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 41 of 318

QAPP Worksheet #10: Conceptual Site Model, Continued

sample collected at the Former Landfill exceeded the current (November 2020) residential soil RSL;
chromium exceeded the residential RSL; and lead exceeded Eco-SSLs.

Based on the results of this investigation, M&E recommended resampling groundwater monitoring well
MW-8 and collection of filtered samples to verify metals concentrations.

Alion (2008)

Alion conducted a Site Inspection (SI) at the Former Landfill Area for the Military Munitions Response
Program (MMRP) from 2007-2008, under a contract with USACE. The objective of the Sl was to determine
if the FUDS MMRP project (CO02NY029003) warranted further response under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). The scope of the Sl was limited to an
evaluation of munitions and explosives of concern (MEC) and munitions constituents (MC) associated with
the historical use of the FUDS prior to property transfer (Alion, 2008).

Alion investigated two Munitions Response sites (MRS) at NYOW: the Former Landfill Area (MRS 1) and
the Former Target Range (MRS 2, located adjacent to the Former Ammonium Picrate Area to the south
and extending to Route 31) using observation and historical data. The Former Target Range was used
during DoD occupation of the Site; this area is currently a residential area and part of the Radisson
Community.

During the D&M (1981) and M&E (1990) investigations, a total of five groundwater samples and three soil
borings were collected at MRS 1; no samples were collected at MRS 2. Picric acid, a breakdown product
of ammonium picrate, was detected in low concentrations in two of the three subsurface soil borings. No
picric acid was detected in groundwater. No additional field sampling was conducted during the SI (Alion,
2008).

Alion concluded that both MRSs were a low risk for MEC. MRS 1, which had been sampled under previous
investigations, did not contain MC (e.g., picric acid) in concentrations above screening values in subsurface
soil or groundwater. MRS 2, which had not been sampled during previous investigations, was redeveloped
into residential and light industrial use over 40 years prior to the Alion Sl. Based on site history and the SI
findings, Alion concluded that the risk of encountering MEC was low. Both MRSs were rated No DoD Action
Indicated (Alion, 2008).

10.3.3 AOC 4 — Bunker Area

Previous investigations conducted in this area were the M&E (1990) Preliminary Impact Evaluation and
NYSDEC (1988-1989) Site Characterization, NYSDEC (1993) Operation and Maintenance Plan for the Three
Rivers Pesticide Storage Site, NYSDEC (1994) Bunker Reclassification, and NYSDEC (1998) Long Term
Monitoring Sampling.

M&E (1990)

At the time of the M&E investigation, the 14 bunkers (Figure 10-5) remained intact. According to M&E,
Bunkers #3 and #8 were used by NYSDEC personnel for the storage of pesticides for approximately ten
years, from the early 1970s to 1983. A small partitioned room (approximately 12 ft by 22 ft) within Bunker
#3 was used to receive and package pesticides from citizens and/or businesses that had pesticides that
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were either unwanted or had been banned. Bunker #8 was used for receiving and repackaging pesticides,
but was also used for pesticide storage (NYSDEC, 1993). Bunkers #3 and #8 are no longer in use. The
remaining bunkers were being used at the time by game management personnel for equipment and
vehicle storage.

Two wipe samples were collected from Bunker #8 to determine if residual contamination from NYOW
operations and/or pesticide storage existed. Concentrations of several pesticides were detected in Bunker
#8.

M&E recommended that Bunker #8 be secured and decontaminated. The decontamination of Bunkers #3
and #8 was later completed by NYSDEC (described below). Bunkers #3 and #8 are not eligible for further
investigation under FUDS because NYSDEC stored pesticides in the bunkers after DoD transferred the
property, and remediation was initiated by NYSDEC.

NYSDEC Studies (1988-1998)

Potential pesticide impacts to environmental media in the vicinity of Bunkers #3 and #8 represent a
background condition due to NYSDEC use and storage of pesticides, but do not represent a DoD
responsibility.

NYSDEC conducted studies at AOC 4 as follow up to their storage of pesticides in Bunkers #3 and #8. A
Site Characterization Study was performed at the Three Rivers Facility by Blasland & Bouck Engineers for
NYSDEC, from 1988-1989. The field activities included soil sampling and porous interior building material
sampling at Bunkers #3 and #8, along with groundwater sampling. The report concluded that groundwater
remediation was not required because the “analytical results indicate that groundwater has not been
impacted by past operation of the pesticide storage facility” (NYSDEC, 1990).

In 1993, NYSDEC published an Operation and Maintenance Plan for the Three Rivers Pesticide Storage Site
(NYSDEC, 1993). In this document, they discussed the remediation activities conducted by OBG Technical
Services (OBG) in 1992, to address Bunkers #3 and #8. OBG plugged the interior drainage holes and
trenches with grout and pressure washed the interior walls. They collected wipe samples and analyzed
the samples for pesticides. No pesticides were detected on the wipe samples collected from Bunker #3.
The samples from Bunker #8 contained butyl benzyl phthalate (93.6 parts per billion, ppb), 4,4'-
dichlorodiphenyl dichloroethylene (16.6 ppb), 4,4’-dichlorodiphenyldichloroethane ([323 ppb),] and 4,4’-
dichlorodiphenyltrichloroethane (DDT) (461 ppb). OBG sealed all concrete surfaces with polyurethane and
removed and disposed of 2.5 ft of soil in the “full width and length of the gravel driveways [aprons] in
front of each bunker” (NYSDEC, 1993).

Analysis of confirmation samples collected from the excavation at Bunker #3 indicated the presence of
2,4-dichlorophenoxyacetic acid and 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) at concentrations of 0.028
mg/kg and 0.186 mg/kg, respectively (NYSDEC, 1993). Concentrations of 2,4,5-T were 0.010 mg/kg in the
confirmation soil sample from Bunker #8. In addition to the pesticides, PAHs were detected in the
confirmatory samples. These concentrations were attributed to the asphalt in the access ramps that were
removed.
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The excavations and bunkers were backfilled with clean fill and covered by a 12-inch low permeability
layer, geocomposite liner, and geogrid. Two additional feet of clean fill and one foot of topsoil were then
placed over the geogrid. The areas were then seeded and mulched.

In 1994, NYSDEC reclassified these bunkers from Class 3 (contamination does not constitute a threat to
public health or the environment) to Class 4 (site has been properly closed but requires continued
management). This change occurred because the bunkers had been emptied, cleaned, and covered with
an impermeable cap. NYSDEC currently maintains responsibility for long-term management of Bunkers #3
and #8, such as lawn mowing and cap inspection.

Only one round of long-term monitoring data (31 March 1998) was available in the records obtained from
a Freedom of Information Law (FOIL) request submitted to NYSDEC. Three groundwater monitoring wells
were sampled (from NYSDEC wells MW-1B through MW-3) and analyzed for VOCs, pesticides, and SVOCs
(Columbia Analytical Services, 1998). One VOC (trichloroethene) was detected at 0.0059 mg/L in the
sample from MW-3, above the MCL of 0.005 mg/L (it should be noted that DoD activities would not have
involved trichloroethene). Di-n-butylphthalate and bis(2-ethylhexyl) phthalate were detected at
estimated (J-qualified, just above the quantitation limit) concentrations in the groundwater samples from
wells RH797 MW-1 and RH797 MW-3. Pesticides were not detected in these three groundwater samples.

AOC 5 — Power Plant Area

As discussed earlier, there were no previous investigations at AOC 5. However, AOC 5 will be assessed as
part of this study.

10.3.4 Recent Site Visits

The site visit team (consisting of representatives from Bluestone and USACE, New England District,
referred hereafter as the team) met with Mr. Joshua Cook (NYSDEC Division of Environmental
Remediation) at Three Rivers WMA on the morning of 27 June 2018. A second reconnaissance was made
on 14 August 2019, following the Technical Project Planning session held 13 August 2019 for new team
members to view the Site. The following notes are from the June 2018 visit.

The team observed the 12 existing and two former storage bunkers located along West and East Igloo
Roads. Originally five bunkers were located on West Igloo Road and seven were located on East Igloo
Road. According to Mr. Cook, Bunkers #3 and #8 were used by NYSDEC for pesticide storage. These two
bunkers were decontaminated and capped by NYSDEC. They are now covered with vegetation but are
mowed periodically to discourage the rooting of trees and shrubs.

Based on visual observation, half of the twelve remaining bunkers (including Bunkers 1, 2, 5, 7, 11, 12) are
still in active use by NYSDEC/Three Rivers WMA for equipment and vehicle storage. The team visited each
of the bunkers. All the bunkers have similar construction/ configurations, with two French drains inside
the bunkers that drain toward the front of the bunker (with drainpipes exiting out the front fagcade). Each
bunker also has an apron (some consisting of gravel, but some with only soil) and soil/vegetation ramping
from the ground surface to the roof on the three remaining sides. The condition of the garage doors and
siding on the front facade varied from bunker to bunker.
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Bunker #9 had an adjacent recreational structure (cabin and covered picnic area, between Bunkers #8 and
#9), which according to NYSDEC site personnel, was utilized by local law enforcement during their brief
use of the area as a small arms/pistol shooting range (post DoD ownership). This area is no longer used as
a shooting range, and the recreational structure has been abandoned.

Bunker #12 had an exterior tank vent. According to maintenance personnel, there is a fuel tank inside the
bunker that is used for a tractor.

There were drainage swales that ran in front of most of the bunkers, along West and East Igloo Roads,
which were heavily vegetated. One monitoring well was located approximately 3 ft off East Igloo Road
across from Bunker #8. Another monitoring well is suspected between Bunker #7 and #8 but was not
found during the site visit.

The group traveled to the Former Ammonium Picrate Area. This portion of the Site has been developed
for residential use. Most of the historical structures in this area no longer exist, presumably
removed/demolished during redevelopment of this area by the Radisson Community. The team did
observe one of the Former Ammonium Picrate ramps in a wooded area adjacent to a walking trail in the
Radisson Community. A large concrete structure was also observed at the top of the hill, near the walking
trail. These items are the few remaining historical structures in this AOC.

The team and Mr. Cook then traveled to the Radisson Community Golf Course. The Former Landfill Area
has been covered by an asphalt parking lot for the golf course. Monitoring well #8 was suspected in this
area but was not located during the site visit. The tour concluded at the Former Landfill Area. The tour did
not include a walk-through at the Former Power Plant Area as it had not yet been designated as an AOC
at the time of the site visit.

Additional observations made during the 14 August 2019 visit include:

e AOC1: The team walked into the wooded area along the ridge and observed some of the remnant
structures remaining (concrete foundations, supports for tanks, derelict structures) and some
evidence of trespasser activity based on items left in the woods (pizza box, milk jug, bolt cutters).

e AOC2: The team walked AOC, including the area of the former water tank at the southeast corner
of the property.

e AOC 3: No new observations at the Former Landfill.

e AOC 4: The team met with Mr. Cook and Ms. Bonnie Parton (NYSDEC Wildlife Technician), who
expressed concern about minimizing disturbance of sensitive ecological habitats by site
investigations.

AOC 5: This AOC had not been identified at the time of the 14 August 2019 visit; so was not visited.

10.4 OPERATIONAL HISTORY AND ENVIRONMENTAL AREAS OF CONCERN

The Site was acquired to establish a facility for the manufacture of ammonium picrate during World War
II. Ammonium picrate is a stable, high explosive compound. The facility was designed to produce 60,000
pounds of ammonium picrate per 24-hour day (Reconstruction Finance Corporation , undated). The
facility consisted of an Administration Area, Power Plant Area, Ammonium Picrate Area, Acid Area, Bunker
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Area, and Landfill Area over approximately 2,100 acres of the 6,800-acre property; the remainder was
farmland.

10.4.1 Process-Related Chemicals

Chemicals used or produced on-site during operations included DNCB, DNP, picric acid (2,4,6-
trinitrophenol), sulfuric acid, nitric acid, sodium hydroxide, aqueous ammonia, and ammonium picrate
(M&E, 1990). DNP was formed in the first step of the ammonium picrate process, where DNCB (the raw
material) was converted to DNP via hydrolysis (D&M, 1981). The second step was nitration of DNP to
create picric acid. The third step involved the addition of ammonia to form ammonium picrate. Low levels
of DNCB were detected in historical (1981) groundwater samples. DNP was analyzed during the D&M
study, listed as combined 2,4- and 2,6-DNP, but quantified as 2,4-DNP. No DNP was reported in the
historical groundwater samples. Neither DNCB nor DNP were detected in samples collected from the
historical soil borings.

The 2,4-isomer of DNP is included in the standard SVOC list (EPA Method 8270D); however, the 2,6-isomer
is not routinely analyzed by laboratories. According to the D&M Report, 2,6-DNP is "virtually inseparable
from its 2,4-isomer" (D&M, 1981). Therefore, DNP will be assessed as 2,4-DNP as a historical site-specific
chemical.

Picric acid was detected at low concentrations, below current (November 2020) EPA Residential Soil RSLs,
in subsurface soil. Picric acid was detected above the current (November 2020) EPA Tapwater RSLin a few
historical groundwater samples collected from monitoring wells in the Former Ammonium Picrate Area
and Former Administration Area. DNCB and 2,4-DNP (as SVOCs) and picric acid (on the explosives list) will
be assessed as DoD-related chemicals.

The other process-related chemicals such as sulfuric acid, nitric acid, and sodium hydroxide are readily
dissolved in water; thus, will not be assessed as DoD-related chemicals. Nitrate/nitrite will be assessed as
potential breakdown products, but are commonly found in fertilizers applied at golf courses. Therefore,
the presence of nitrate/nitrite at AOC 3 (Former Landfill), adjacent to the Radisson Golf Course, may not
be directly attributed to historical DoD use. Therefore, the background levels of nitrate/nitrite associated
with the Golf Course will be assessed.

10.4.2 Metals

Historical concentrations of DoD-related metals (specifically arsenic, chromium, and lead) exceed current
(November 2020) Residential and Industrial Soil RSLs and Eco-SSLs, but fall within the range of background
concentrations observed during the New York State Rural Surface Soil Survey (NYSDEC, 2005). Arsenic,
chromium, and lead were also observed in groundwater at concentrations exceeding current (November
2020) Federal MCLs and/or Tapwater RSLs in samples from monitoring wells in the Ammonium Picrate
Area (MW-5), Acid Area and Former Landfill Area (MW-8).

The chromium in soil and groundwater may have originated from the stainless-steel equipment used
during NYOW operations (M&E, 1990). Arsenic may be present due to use in metallic alloys. The lead is
likely present due to historical use in paints (M&E, 1990). The metals detected in groundwater and soil
were also found in tank water, most likely leached from the process equipment or tank walls by the acidic
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water. Therefore, select target analyte list (TAL) metals (EPA Method 6010/6020) including arsenic,
chromium, and lead, will be assessed as DoD-related chemicals.

10.4.3 Polycyclic Aromatic Hydrocarbons

PAHs detected in soil samples collected at the Ammonium Picrate Area (Soil Sample #7) exceed current
(November 2020) EPA Residential Soil RSLs and Eco-SSLs. However, most of the detected values fall within
the range of concentrations observed during the New York State Rural Surface Soil Survey (NYSDEC, 2005).
Fluoranthene was detected just above the maximum background value in one sample (Soil Sample #7).
PAHs are ubiquitous in the environment and were not identified in any of the historical documents as
chemicals used by the DoD at the former NYOW. Therefore, PAHs are not likely related to DoD activities
outside of areas where aboveground storage tanks or underground storage tanks were/are located. They
may, however, be present in the Former Power Plant Area due to coal storage and various processes
conducted at that AOC.

10.4.4 Summary of Concerns by AOC

e AOC 1 - Former Ammonium Picrate Area: As noted above, the chemicals used or produced on-
site during operations included DNCB, DNP, picric acid, sulfuric acid, nitric acid, sodium hydroxide,
aqueous ammonia, and ammonium picrate (M&E, 1990). Potential releases may have resulted
due to spills, leaks, or possible mishandling and improper disposal of process chemicals associated
with historical operations at former magazines, change and dryer houses, laboratory and
ammonium picrate buildings. Possible ongoing impacts could result from residual impacts
leaching from the subsurface soils to groundwater. Much of the Former Ammonium Picrate Area
has been redeveloped, and reworking of soils has occurred during the construction activities.
Thus, soil concentrations may not be representative of former conditions.

e AOC 3 — Former Landfill Area: Based on site history, the waste may contain household and office
trash, paint cans, stainless-steel “spiders” (e.g., equipment used to mix the ammonium picrate),
and other potential manufacturing items from the operations at NYOW (D&M, 1981). There is no
record indicating that the landfill was lined prior to use. The parking lot was not designed as a
landfill cap; therefore, although the former landfill is currently covered by an asphalt parking lot,
it is not clear if the parking lot covers the entire landfill or if there are cracks in the surface that
would allow precipitation to leach to the landfill. Potential releases may have resulted from the
disposal of waste materials from the NYOW operations. Air photo analysis (AGC, 2019) suggest
that disposal may have extended north of the parking lot, almost to the edge of the surface
drainage feature. Depth to water measured by D&M (1981) was 9.7 ft bgs, and by M&E (1990)
was 9.75 ft bgs. Possible ongoing impacts could result from the buried waste materials leaching
into subsurface soil and groundwater, transport of impacted groundwater to nearby surface
water, vapor intrusion into the nearby golf clubhouse, or direct contact between waste materials
and groundwater.

Based on aerial photographs (AGC, 2019), a former open storage area is located approximately
500 feet west of the former landfill. This area was likely used by DoD to stage equipment
associated with the former landfill. No further records concerning the use of the open storage
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area were identified. However, possible impacts may have occurred associated with possible
vehicle use and temporary waste storage. No environmental assessment has occurred at the
former open storage area to date.

e AOC4-—Bunker Area: DoD previously used the former bunkers for the storage of finished product
(ammonium picrate powder). Potential releases may have resulted due to discharge from the
interior French drains toward the drainage swales at each of the bunkers. Spills of chemicals may
also have occurred in the aprons, resulting in runoff into the drainage swales. Residual impacts in
surface or subsurface soil may be leaching to groundwater.

Due to the similarity of the plant operations at the Former Ammonium Picrate Area (AOC 1), and
Former Bunker Area (AOC 4), many of the same DoD-related chemicals are suspected within both
of these areas.

e AQOCS5 —Power Plant Area: This area contained a boiler house, electric substation, a coal pile, three
concrete coal aggregate bins (bins A, B, and C) along the rail spur, and a possible dumping area.
The residuals from the coal pile may have resulted in constituents such as metals, VOCs, SVOCs,
and PAHs in soil and groundwater. The electric substation could have released the same chemicals
as the coal pile plus PCBs, which were invented in 1929 and were used in transformers from some
time after that until they were banned in 1979. PCBs may also have been part of the waste that
was disposed of in a possible dump north of the coal pile. The following DoD-related constituents
were identified based on an initial comparison of historical data with current EPA criteria (i.e.,
industrial soil RSLs (November 2020), tapwater RSLs (November 2020), Eco-SSLs (various dates),
MCLs (November 2020), and freshwater benchmarks).

Historical Site-Specific Chemical
Media D&M (1981) M&E (1990) NYSDEC (1991) OBG (1993)
Surface Soil Picric Acid, but Arsenic, Seven PAHs above | None —not
below comparison | chromium, and Eco-SSLs and sampled
criteria lead above RSLs benz(a)anthracene
(AOC1) and/or Eco-SSLs and naphthalene
(AOCs 1 and 3) also above RSLs
No surface soil (AOC 4 -
collected at AOC3 | PAHs above RSLs confirmation
(AOC1) sampling at
Bunkers #3 and 8,
after remediation
by NYSDEC)
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Historical Site-Specific Chemical
Media D&M (1981) M&E (1990) NYSDEC (1991) OBG (1993)

Groundwater DNCB, but no Arsenic just above | None — not None — not
available MCL sampled sampled
comparison (AOC1)
criteria
(AOCs 1 to 3) Chromium and

lead above
Picric acid (above MCL/action level
tapwater RSL at and/or tapwater
AOC1) RSLs (AOCs 1 and
3)

Tank Water None — not Lead above EPA None — not None — not

sampled Groundwater sampled sampled
(GW) action level
and BTAG
freshwater criteria
(AOC1)
Arsenic, cadmium,
and chromium
above MCLs
(AOC 1, Tank #2)
Barium and phenol
above freshwater
criteria (AOC 1,
Tank #2)
Nitrate/Nitrite
above freshwater
criteria
(AOC1)

Subsurface Soil | Picric Acid, but None — not None — not None — not
below comparison | sampled sampled sampled
criteria
(AOCs 1 and 3)

Surface Water None — not None — all below None — not None — not
sampled laboratory DL sampled sampled
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Historical Site-Specific Chemical
Media D&M (1981) M&E (1990) NYSDEC (1991) OBG (1993)

Sediment None — not None — not None — not None — not

sampled sampled sampled sampled
Debris None — not None — not None — not None — not

sampled sampled sampled sampled in FUDS-

eligible area

10.5 CONSTITUENT FATE AND TRANSPORT

Potential release mechanisms for the DoD-related chemicals include:
° Primary:

o Disposal and adsorption resulting from direct releases to the ground (including spills and leaks
from tanks), dumping activities, and disturbance during redevelopment and construction
activities, burial of landfill wastes, including direct contact between landfill waste and
groundwater in AOC 3.

e Secondary:

o Wind erosion
o Infiltration/leaching to subsurface soils and groundwater
o Runoff/erosion

e Tertiary:
o Groundwater flow and discharge

The potential release mechanisms associated with each AOC are summarized in Figures 10-11a through
d and 10-12a through d.

There are no documented spills in the historical records for the Site. However, in the absence of a
documented release, it is assumed that constituents may have spilled or leaked onto the ground from
process equipment during the ammonium picrate operations at NYOW. Based on the D&M investigation,
the soils in the Radisson Community have relatively low permeability and groundwater velocities are very
low (D&M, 1981). D&M concluded that ammonium picrate released to the environment would be
completely dissolved in the groundwater and would be contained within 160 ft of where it was released
(D&M, 1981), based on their analysis. Groundwater samples collected near the residential community
contained no detectable concentrations of process-related chemicals. The presence of picric acid in soil
was presumed to be from fugitive dust blown across the Site during manufacturing. While picric acid is
highly soluble and would be mobile in groundwater if present, due to the relative absence of picric acid in
groundwater, D&M did not anticipate that it was being transported via groundwater (D&M, 1981).
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Wash water and acid reprocessing waste streams were released to wastewater ditches that ran north
from AOC 1. These wastes would have been highly diluted by precipitation (D&M, 1981).

10.5.1 Constituent Persistence

When released to the environment, metals (such as arsenic, chromium, and lead) tend to sorb to soil,
sediment, and other organic materials. Arsenic, chromium, and lead are all found naturally in the earth’s
crust. Arsenic occurs most often as a compound with sulfide and other minerals [Hazardous Substances
Data Bank (HSDB), 2009]. Lead is typically transformed to organic complexes in the environment (HSDB,
2016b).

Chromium generally occurs in the Cr (Ill) (chromic) oxidation state as the Cr (lll) cation, and in the (Cr (VI)
oxidation state as CrO4% (chromate). Soil conditions generally favor the Cr (lll) form, a very immobile
cation that complexes strongly with organic matter and sorbs on oxides and silicate clays, even at quite
low pH (McBride, 1994). Cr (lll) readily substitutes for iron in mineral structures, and precipitates as
insoluble chromium hydroxide (Cr(OH)s) at higher pH. The chromic form is, therefore, very immobile in
most soil. D&M indicated that site soils were generally neutral pH.

At higher pH, a small fraction of the Cr (lll) in soil can be oxidized to Cr (VI) (chromate), a very toxic form
of chromium. This oxidation is promoted by manganese oxides. Chromate adsorbs less strongly than Cr
(1), and the mobility and bioavailability of this anion is consequently higher. Generally, however, if
pollutants containing chromate are applied to soil, most or all of the chromate is spontaneously reduced
to Cr (lll), especially under acid conditions and with organic matter present. Organic matter supplies
reducing agents and complexing groups, stabilizing the chromic form. The soil therefore has the ability to
detoxify chromate and immobilize the element.

Chromium is rated as an immobile element, most of which is difficult to extract from soil even by
aggressive chemical agents. Toxicity of Cr to plants is occasionally seen in unusually Cr-rich soil formed
from the parent rock, serpentinite, or under high pH conditions favorable to Cr (1) oxidation.

Picric acid is likely to exist in anion form in the environment; therefore, it is not expected to adsorb
strongly to soils containing organic carbon and clay. Picric acid is resistant to aerobic biodegradation but
can be degraded via photolysis by sunlight and hydrolysis in water (HSDB, 2011b). 2,4-DNP behaves
similarly in the environment to picric acid (HSDB, 2011a). In contrast, DNCB has strong adsorption to clay,
and adsorbs to suspended solids in water. DNCB is slow to biodegrade in water and soil and slow to
volatilize from water, but is susceptible to direct photolysis in sunlight (HSDB, 2013).

10.5.2 Constituent Migration

The soils at AOCs 1 and 3 have been extensively re-worked during the development of the Radisson
Community, potentially resulting in redistribution of soil horizons and any DoD-related constituents
associated with them.

Due to the chemical properties of the DoD-related chemicals and time elapsed since potential releases of
these DoD-related chemicals, dispersion, diffusion, and volatilization would not be considered significant
contributors to constituent migration.



Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 51 of 318

QAPP Worksheet #10: Conceptual Site Model, Continued

Most of the metals observed in the soil at the former NYOW would be bound to soil particles but could
migrate via advective transport (bulk movement) or desorption (leaching) with the flow of surface water
or groundwater toward adjacent water bodies. Desorption would be dependent on the solubility of the
individual chemical and the properties of the soil. Arsenic is more mobile in soil at high pH (HSDB, 2009).
In soil, chromium Il has low solubility and low mobility (HSDB, 2016a). Lead compounds have limited
mobility when released or deposited on soil (HSDB, 2016b).

Whereas there is some conflicting information about solubility of picric acid in water and mobility in soil,
most references show that picric acid is highly soluble, on the order of grams per liter (PubChem, 2020;
EPA, 2015). HDSB (2018) indicates that picric acid has an estimated carbon-water partition coefficient
(Koc) value of 2,250 liters per kilogram, which indicates slight mobility in soil. United States Army Center
for Health Promotion and Preventive Medicine (USACHPPM, 2005) provides a much lower Koc estimate
of 130 liters per kilogram, indicating moderate to high mobility in soil. Based on this information, it will be
assumed that picric acid is highly soluble and mobile in soil.

Koc values of 2,4-DNP have been reported as 13.5 and 16.6, which indicates high mobility (HSDB, 2011),
and it is highly soluble in water. The Koc of DNCB is estimated at 575 (HSDB, 2012), indicating moderate
mobility. DNCB is very poorly soluble in water.

10.6 POTENTIAL RECEPTORS AND EXPOSURE PATHWAYS

As defined in Engineer Manual 200-1-12 - Environmental Quality, Conceptual Site Models (USACE, 2012),
a CSM describes sources of impacts, as well as complete, potentially complete, or incomplete human and
ecological exposure pathways; current, determined, or reasonably anticipated future use of property;
and, human and ecological potential receptors (USACE, 2012). A CSM is an iterative planning and
communication tool that provides a structure to summarize and display information and to identify
additional information needed to develop technically sound decisions. Preliminary CSMs for this Site are
presented as Figure 10-11a through d (for human receptors) and Figure 10-12a through d (for ecological
receptors).

Conversations with developers and the community and an ecological resource and receptor inventory to
be conducted during Phase 1 may result in the identification of additional resources and receptors
potentially impacted by site constituents. This information will be used to update the CSM after the Phase
1 studies are complete.

Analytical chemistry data for Human Health and Ecological Risk Assessment will be collected during Phase
2 based on the results of Phase 1.

10.6.1 Current and Future Site Use and Ecological Settings

The current and future land uses and ecological settings for the four AOCs are provided below. These
assumptions are carried throughout the QAPP.

e AQOC 1 — Ammonium Picrate Area: The Ammonium Picrate Area is within a primarily residential
area with some undeveloped land with maintained paved walkways and recreational grassy areas.
Homes are not built on areas of potential impacts; however, paved walking paths and grassy areas
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wind between homes and wooded areas containing the old loading ramps, storage bunkers, and
loading dock structures. Old concrete structures in disrepair exist in wooded areas of varying
density. Terrestrial habitats, including maintained grassy areas and woodlands (eastern deciduous
forest), are present. A large forested wetland is located west of AOC 1. Final receptors for this
area will be refined following the initial site investigation.

e AOC 3 —Landfill Area: The landfill is currently a paved parking lot for a golf course, and the former
open storage area straddles one of the golf course fairways, with wooded areas to the north and
south. At the landfill, a grassy strip with light poles extends along the middle and grassy
landscaped areas surround the parking lot. The grassy center strip will not be evaluated because
itis likely reworked and above the landfill cap. Surface soils of potential concern are limited to the
perimeter of the parking lot due to pavement. The area is paved so no surficial ecological habitat
is present. If subsurface suitable soil habitat is found within the 1-5 ft interval, select terrestrial
ecological receptors will be evaluated. The portion of the former open storage area that is located
on what is the existing fairway will not be evaluated; however, the portions of the former open
storage area that are covered by woody vegetation will be evaluated for terrestrial ecological
receptors. Lastly, there is a small stream north of the landfill that may be receiving runoff or
groundwater recharge that will be evaluated for impacts to aquatic organisms. Final receptors for
this area will be refined following initial site investigation.

e AOC 4 Bunker Area: Currently located within Three Rivers WMA. NYSDEC is using several of the
remaining bunkers for equipment and vehicle storage. The terrestrial habitat consists primarily of
grassy fields and northern deciduous forest. Several small forested and emergent wetlands are
located along the southeastern border of the Bunker Area. Future use of this area is likely to
remain wildlife management. Final receptors for this area will be refined following initial site
investigation.

e AOC5 — Power Plant Area: Currently a mostly wooded area west of a residential area. Terrestrial
habitats, primarily woodlands (eastern deciduous forest), are present. Future use at this AOC is
unknown at this time because it was not identified as an AOC until recently; therefore, has not
yet been investigated. Review of the Radisson Community General Project Plan (1971) and recent
amendments through November 2012, indicates potential future use of AOC 5 as commercial/
retail. Final receptors for this area will be refined following the initial site investigation.

Aquatic and benthic receptors may be evaluated for any of the AOCs if the phased groundwater
assessment indicates potential discharge of site-related groundwater into nearby wetlands or surface
water bodies.

Based on conversations with Mr. Joshua Cook (NYSDEC Division of Environmental Remediation) and Ms.
Bonnie Parton (NYSDEC Wildlife Technician) during the August 2019 site visit, land use is expected to
remain unchanged in the future at AOC 4. AOCs 1 and 5 could be developed for residential purposes in
the future and AOCs 2 and 3 could possibly be reused for residential purposes in the future unless an
enforceable institutional control were placed on the areas. During an inspection of AOC 5 on 02 October
2020, NYSDEC noted stakes, flagging, and survey pins which appeared to have been placed recently. The
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Department inquired about the survey with Empire State Development (ESD) and ESD informed the
Department that they are considering marketing and selling the area along Willett Parkway.

Current residential properties are located within AOC 1 and some apartment buildings and residences in
the Radisson Community appear to be constructed on the sites of former dryer houses, change houses,
and other historical site features. Future residential development at AOC 1 is not currently expected in
potentially impacted areas. However, as part of the first phase of the study, Bluestone is reaching out to
the developers and community to determine foreseeable future development plans and aid in refining
the human health receptors for Phase 2. The resource and receptor inventory along with the data
regarding groundwater discharge will aid in refining the ecological receptors for Phase 2.

10.6.2 Potential Human and Ecological Exposure Pathways

The following preliminary identification of human and ecological exposure pathways is based on historical
data. A re-assessment of potential human and ecological exposure pathways will be needed after
completion of the data collection and analysis. Figures 10-11a through d and 10-12a through d summarize
the potential human health and ecological receptors and exposure routes.

10.6.3 Potential Human Health Receptors and Exposure Routes

Below is a brief summary of the currently identified potential receptors and exposure routes. All HHRA
will be performed during Phase 2, if needed based on Phase 1 exceedances of residential risk-based
screening levels and background levels. These receptors will be re-visited and further refined in Phase 2.
Based on Office of Solid Waste and Emergency Response (OSWER) guidance (EPA, OSWER Directive
9355.7, 2010) and DERP-FUDS guidance (DERP management guidance, 4715.20 4.b.(5)(a)3.b.), receptors
evaluated will be limited to current receptors and those associated with reasonably foreseeable future
site uses. As noted above, future residential development at AOC 1 is not currently expected in potentially
impacted areas. However, as part of Phase 1, Bluestone is reaching out to the developers and community
to determine foreseeable future development plans and aid in refining the receptors for Phase 2. If future
development is indicated, future residents, future commercial/industrial workers, future construction
workers, and/or future utility workers may be considered at AOC 1.

Nearby Resident Using Groundwater as Drinking Water (AOCs 1, 3, 4, and 5)

A nearby resident using a domestic well for potable water could be exposed to groundwater from the Site.
Exposure pathways would include ingestion of groundwater and dermal contact with groundwater (while
showering or bathing), inhalation while showering, and vapor intrusion.

On-site Recreational Visitor (AOC 1 and AOC 5)

An on-site recreational visitor could be exposed to surface soil while visiting the Ammonium Picrate Area
(AOC 1) and Power Plant Area (AOC 5). It is assumed that exposure is occurring now at AOC 1 and will
continue to occur in the future at AOC 1 (no changes to site use). Soil exposure pathways would include
incidental ingestion, dermal contact, and inhalation of dust emissions released from soil.
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Utility Worker (AOC 3)

Underground utilities are common in residential and commercial areas, and often are located around
roads and the areas between the roads and buildings. A utility worker could be exposed on a short-term
basis to surface and subsurface soil at areas surrounding the former landfill at AOC 3. Exposure routes
could include incidental soil ingestion, dermal contact with soil, and inhalation of dust emissions released
from soil.

On-site Adolescent Trespasser (AOC 1)

Adolescent Trespassers in the wooded areas of the Ammonium Picrate Area (AOC 1) could encounter site
surface soil as part of their typical outdoor activities. Soil exposure pathways could include incidental
ingestion, dermal contact, and inhalation of dust emissions released from soil.

Outdoor Maintenance Worker (AOCs 1, 3, and 4)

An outdoor maintenance worker, representing WMA workers, could encounter site surface soils as part
of their typical outdoor maintenance or landscaping activities. WMA employees are assumed to spend
the majority of their 8-hour workday outdoors with exposure to DoD-related chemicals through incidental
ingestion of surface soils, dermal contact with soils, and inhalation of airborne DoD-related chemicals
because of wind erosion. Maintenance workers at AOC 4 would be visiting grassy areas between bunkers
as well as the apron areas, thus their area of activity is greater than the expected impacted area. Those
grassy areas are not likely to have any constituents of concern, so no sampling is planned there.

10.6.4 Potential Ecological Receptors and Exposure Routes

Direct exposure to surface soil in AOC 1, AOC 4, and AOC 5 will be evaluated for the vegetative community
and soil infaunal invertebrate community using soil screening values. Indirect exposure to
bioaccumulative constituents in surface soil will also be evaluated using soil screening values based on
food chain modeling for representative avian and/or mammalian receptors.

Subsurface soils (1 to 5 ft bgs interval) will be compared to appropriate ecological benchmarks as part of
the site characterization process, provided suitable soil habitat conditions are present. The results of this
evaluation will be used to determine if additional sampling and subsequent ecological risk assessments
are warranted.

As part of a phased groundwater assessment, surface water, sediment and pore water samples may be
collected in wetland areas near AOCs 1 and 4. In addition, if DoD-related chemicals are migrating from
groundwater into the unnamed stream north of the landfill in AOC 3, pore water, surface water, and
sediment may be collected. If collected, surface water and pore water samples will be compared to
appropriate aquatic life benchmarks and sediment samples will be compared to appropriate benthic life
benchmarks.

Ecological risk assessment will be performed during Phase 2, If needed based on Phase 1 exceedances of
ecologically-based screening levels and background levels.
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10.7 DATA GAP ANALYSIS

Data gaps exist in the information needed to adequately characterize if DoD-related constituents are
present in environmental media; therefore, the first (Phase 1) collection of environmental media will be
discrete samples for the purpose of completing the initial site investigation phase to assess if there are
any CERCLA constituents present and potentially due to historic DoD activities, as well as, present above
risk-based screening levels and background concentrations. If impacts from DoD-related constituents are
encountered, then additional fieldwork will be completed as a second, separate field event to be
addressed in an addendum (Phase 2) to collect data for an Rl and to conduct human health and ecological
risk assessments. Depending upon the AOC and potential exposure pathways, the analytical chemistry
data gaps generally fall into the following categories (not all inclusive):

e Data non-existent;

e Datatoo old to represent current Site conditions;

e Site-specific constituents not accounted for in analyses;

e Data insufficient in quantity and/or spatial coverage to support decision-making; and

e Data from biased sampling approaches only; and therefore, not ideal for the determination of
risk.

Groundwater and soil data as well as a resource and receptor inventory are the primary focus for the
Phase 1 proposed field activities at the former NYOW. Residual soil impacts within the four AOCs
(Ammonium Picrate Area, Former Landfill, Bunker Area, and Power Plant Area) may be serving as a
continuing source to groundwater and could pose risks to human health and ecological receptors.

10.7.1 Summary of Previous Investigations

The most comprehensive environmental investigations conducted at the former NYOW were completed
by D&M in 1981 and M&E in 1990. D&M collected 20 subsurface soil samples, 18 groundwater samples,
and three surface water samples from wastewater ditches at the Site and analyzed the samples for 2,4,6-
trinitrophenol (picric acid), 2,4-DNP, 2,6-DNP, and 2,4-DNCB. Based on a comparison to current
(November 2020, THQ=1.0) criteria, the concentrations of picric acid in soil are below current RSLs.
Groundwater samples AMS-1 (Administrative Area) and D&M-10 (AOC 1), both collected on 26 March
1981, had concentrations above the picric acid tapwater RSL.

M&E collected eight groundwater samples, 12 surface soil samples, six surface water samples from
wastewater ditches, seven tank liquid samples, and 10 wipe samples and analyzed for VOCs, SVOCs, total
metals, nitrate, picric acid, DNCB, and pesticides/PCBs (wipes only). In groundwater, chromium and lead
exceeded NYS Groundwater Standards (based on 1987 criteria); whereas chromium, lead, and arsenic
exceed current (November 2020) tapwater RSLs. In soil, nitrates were detected below 1987 and current
(November 2020) criteria at all locations; the action level for total SVOCs was exceeded in one sample
collected from the Ammonium Picrate Area. Arsenic, chromium, and lead concentrations exceed at least
one of the current comparison criteria (Residential RSLs and Industrial RSLs from November 2020; or Eco-
SSLs, current as of April 2020) in most of the soil samples. Due to the significant amount of redevelopment
and earth moving within the Radisson Community, surface soil may not be representative of historical site
conditions.
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No compounds were detected in the M&E surface water samples collected from the wastewater ditches.
Phenol was detected below reference criteria and arsenic, cadmium, chromium, and lead were detected
above comparison criteria in the water sample from Tank #2.

AOCS5, the Former Power Plant Area, has never been investigated; therefore, it requires data to determine
whether a release occurred.

10.7.2 Data Gaps

Limited sampling was conducted by D&M and M&E around the perimeter of the Former Landfill, because
the area is covered by an asphalt parking lot. The disposal of trash and garbage, paint cans (including lead
paints), office waste, and fly ash from the coal-burning boiler house potentially occurred at this landfill.
At a minimum, additional groundwater sampling is needed to confirm whether the buried wastes are
impacting groundwater quality in the vicinity of the Former Landfill. Per OSWER guidance (USEPA, 2010),
there is no foreseeable change in land use of the Former Landfill; therefore, no future resident, future
commercial/industrial worker, or future construction worker soil exposure is anticipated. However, an
evaluation of current zoning and potential future land uses for the landfill area will be completed during
the Phase 1 investigation and exposure scenarios based on reasonably anticipated future use will be
evaluated during Phase 2. There is a potential utility worker exposure to subsurface soils around the
perimeter of the Former Landfill, therefore additional subsurface soil sampling is required in that area.

As mentioned earlier, no sampling has been done at AOC 5, which has resulted in data gaps for surface
soil, subsurface soil, and groundwater.

Supplemental sampling was conducted in support of the cleanup of Bunkers #3 and #8 at Three Rivers
WMA and the acid tanks in the Radisson Community. The most recent groundwater sampling data
available for the Former NYOW Site is very limited and over 20 years old. Groundwater sampling results
for potential private drinking water wells are also unavailable. The lack of recent groundwater data is a
data gap.

Subsurface soil data for the four AOCs are also limited. The D&M soil samples were collected from soil
borings ranging from 2.5 ft to 25.5 ft bgs and grab samples were collected at the ground surface within
the drainage ditches. However, D&M did not analyze the subsurface soil samples for metals or SVOCs. The
M&E soil samples were analyzed for the site constituents of concern but were collected only six inches
below the ground surface. No soil samples were collected at AOC 5. The lack of usable subsurface soil data
is another data gap.

Overall, the following site-wide data gaps have been identified:

e Historical information indicates that there may be private wells in the area. A potable well survey
will be conducted prior to the field work.

e Past historical information has not carried over to all of the Sls. Sampling and analyses for site-
specific DoD-related chemicals is proposed.

e Background chemistry is not sufficiently characterized to support comparisons with site levels.
New background sampling and analysis is proposed.

e The extent of the various surface geologic units is not precisely known at the AOCs.
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e There are no borings/wells in the beach deposit mapped as flanking the drumlin at AOC 1.

e There is some uncertainty regarding groundwater flow direction, gradient, and velocity, and
where/whether groundwater discharges to surface water bodies.

e There is almost no data for deep groundwater.

e Groundwater chemistry is not sufficiently characterized to support natural biodegradation
mechanisms needed to assess persistence in the environment.

e There are no sampling data and limited historical information for AOC 5.

e There are no current field data to confirm the presence/absence or to confirm the ecological
resources and receptors potentially under the influence of the Site.

If the Phase 1 screening results indicate further evaluation is needed, then the sampling design for Phase
2 will include data collection to meet risk assessment-related Daily Quality Objectives (DQOs).
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(EPA 2106-G-05 Section 2.2.6)

In accordance with the 2012 Optimized Uniform Federal Policy (UFP)-QAPP Worksheets, Worksheet
#11 documents “the environmental decisions that need to be made and the level of data quality
needed to ensure that those decisions are based on sound scientific data.” In addition, the seven
sections presented below are those recommended in the 2012 Optimized UFP-QAPP Worksheets and
are based on EPA’s 7-step Data Quality Objective (DQO) process.

11.1 PROBLEM STATEMENT

CERCLA constituents related to DoD operations at the Site may have been released to the
environment. It is not known if these constituents are present or absent, and if present, whether
levels represent acceptable or actionable risk. Preliminary DoD-related chemicals identified during
previous sampling (1981, 1990, 1991, and 1993) are summarized below (see Worksheet #10 for more
details).

e Phenol

e PAHs

e  Picric acid
e DNCB

e Arsenic

e Barium

e Cadmium
e Chromium
e |lead

VOCs. Note, VOCs have not been encountered at the Site historically, but may be associated

with the landfill at AOC 3 and the recently identified Power Plant (AOC 5).

e 2,4-DNP. Note that 2,4-DNP was not detected in previous studies but is an intermediate in
the production of picric acid and therefore has been included as an analyte of interest.

e PCBs. Note, PCBs have not been encountered at the Site historically, but may be associated

with the landfill at AOC 3 and former transformers associated with the recently identified

Power Plant (AOC 5).

11.2 STUDY GOALS

The purpose of the study is to perform an Rl to identify where and in what media DoD-related
chemicals are above target risk-based action levels, delineate nature and extent of DoD-related
chemicals above target risk-based action levels, evaluate risk to human and ecological receptors,
determine the need for remedial action evaluations, and support the development and evaluation of
effective response actions and abatement measures required per CERCLA guidelines such that site
closure may be attained. The Rl is proceeding with a phased approach:

e Phase 1includes sampling and analyses at AOCs 1, 3, 4, and 5 that are designed specifically to
gather additional information with respect to groundwater and surface/subsurface media
quality where data gaps were identified following previous SI sampling efforts. If a release or
releases of DoD-specific compounds are documented based on the Phase 1 data, then the
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discrete sampling data will be used to provide insight in the development of viable Decision
Units (DUs) for additional ISM sampling to assess risk, as needed. These components will be
evaluated concurrently to further refine the comprehensive Rl sampling approach.

e To achieve these objectives, sampling locations were selected to determine if any DoD-related
CERCLA constituents are present above applicable risk-based screening levels and background
levels. Background soil and groundwater samples will be submitted for metals and PAHs
analyses only because these compounds commonly occur in soils anthropogenically and
anthropologically outside the possible impacts of DoD-specific operations. If DoD-related
analyte concentrations in soil or groundwater exceed human health or ecological risk-based
screening levels and background concentrations, the investigation will advance to Phase 2. If
executed, average concentrations generated by additional ISM samples will be used during
Phase 2 for the purpose of determining risk.

e Phase 2 activities are designed to characterize and quantify information gathered during
Phase 1 sampling activities, in order to refine the CSM. In turn, the improved CSM will be used
to develop and maximize the Rl sampling approach in order to assess human health and
ecological risk at each AOC where DoD-related CERCLA chemicals are detected above both
risk-based screening levels and background concentrations.

ISM controls variability associated with the heterogeneous distribution of contaminants in soil. The
objective of ISM is to determine a representative estimate of the mean concentration of a
contaminant within a pre-determined area (referred to as a DU). Therefore, ISM sampling of surface
soils will be completed around each of the FUDS-eligible bunkers at AOC 4, and biased discrete sample
locations have been placed in AOCs 1, 3, 4, and 5 where contamination is expected based upon site
usage, fate and transport, and site characteristics. These discrete sample results will be used in the
systematic planning and design of the Phase 2 DUs, if Phase 2 is needed. Additional ISM sampling at
the site is intended for subsequent investigation to determine the average concentration over the
AOC, only if contamination is identified in Phase 1.

As with Phase 1 on-site discrete sampling, corresponding discrete background sampling will be
conducted for applicable AOCs. Specifically, background soil and groundwater will not be collected
associated with AOC 4, the former Bunker Area, because the only DoD-specific compounds or concern
at this AOC are explosives and explosives do not represent a background condition. If the investigation
proceeds to Phase 2, subsequent background ISM sampling will be performed for applicable AOCs, as
needed. On-site Phase 1 and Phase 2 analytical data will be compared individually with their
respective background sample sets.

Phase 1 discrete sample data will not be combined with either Phase 1 or Phase 2 ISM data. The Phase
1 data will be used to determine the need for Phase 2 through comparison to RSLs and discrete
background sample data. If exceedances are found, these exceedances will be used to guide the Phase
2 ISM sampling and the location for ISM sampling, if needed. If Phase 2 is needed, new site and
background sample locations will be determined and collected using an ISM approach. If Phase 2 is
needed, a Phase 2 addendum to the QAPP will be prepared. Currently expected Phase 2 goals and
activities are presented below; however, only Phase 1 activities are detailed in this QAPP. The scope
of Phase 2 investigation activities and risk evaluations performed will be determined based on the
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results of the lines of evidence evaluated during Phase 1. Supporting goals are defined in the following
sections.

11.2.1 AIllAOCs

Phase 1

Phase 2

Determine if potential DoD-related chemical concentrations in surface and subsurface soil
related to historical DoD operations are present above human health and ecological risk-
based screening levels and background concentrations (Phase 1).

Collect and develop a background data set for anthropogenic and anthropologic metals and
PAHs for surface soil and subsurface soil at locations not impacted by DoD operations (Phase
1).

Calculate background threshold values (BTVs), to which site concentration data collected
using discrete sampling methods will be compared.

Compare groundwater DoD-related chemical levels to upgradient locations and human health
risk-based screening levels (Phase 1).

Ground truth mapped geology, by logging and interpreting soil samples, to assess the
influence of geologic features (such as the coarser beach sand deposits at AOC 1) on
constituent migration.

Characterize soil and bedrock properties relevant to fate and transport (Phase 1).

Determine groundwater elevation and gradient (Phase 1).

Determine where groundwater may discharge to surface water (Phase 1).

Perform a potable well survey to assess current or future plans for drinking water wells in the
vicinity of AOCs (Phase 1).

Determine potential reasonably foreseeable future land uses at each of the AOCs for purposes
of determining appropriate future receptors to be evaluated during Phase 2.

Perform a resource and receptor inventory, wetlands delineation, and vernal pool survey to
identify potential ecological receptors.

If drinking water wells are identified in the vicinity of AOCs, assess the potential for migration
of residual concentrations of DoD-related chemicals in groundwater to these wells for the
purpose of evaluating risk to human health (Phase 2).

Determine the need to sample residential wells (Phase 2).

If residential wells should be sampled, develop sampling and analysis plan as part of a QAPP
addendum, including collection of relevant upgradient groundwater.

Determine the need to collect additional data to characterize potential risks to human health
and ecological receptors (Phase 2).

Determine the need to collect additional site and background data to characterize nature and
extent of DoD-related chemicals above background and target risk levels in the environment
(Phase 2).

Determine the need to collect sufficient data to complete a field survey (Phase 2), if necessary.
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11.2.2 AOC1-FORMER AMMONIUM PICRATE AREA

Historical site features and proposed site investigation locations for AOC 1 (the Former Ammonium
Picrate Area) are presented on Figure 11-1.

Phase 1

Phase 2

Collect discrete soil samples to assess whether DoD-related chemicals associated with the
production area historical activities representing potential source areas including the former
Ammonium Picrate buildings, magazines, change houses, dryer houses, and the laboratory
building are present above risk-based human health and ecological screening and background
levels in the surface soil (0 to 1 ft bgs) and subsurface soil (1 to 5 ft bgs and 5 to 10 ft bgs).

If field observations indicate impacts (i.e., elevated readings on the PID, staining, and/or
odors), then a sample will be collected from that impacted interval. After the Phase 1 sampling
results/analyses are evaluated and additional delineation is deemed necessary, then
additional sampling will be conducted during Phase 2.

Soil and groundwater samples will not be collected in areas associated with the three former
Acid Tanks, as the tanks are not FUDS-eligible as discussed in Worksheet #10.

Advance Direct Push Technology (DPT) soil borings to collect soil data.

Convert DPT boreholes to temporary groundwater monitoring wells to collect groundwater
data.

Collect depth-to-water measurements in temporary monitoring wells to determine the
groundwater elevation and gradient.

Collect grab groundwater samples from temporary monitoring wells to assess whether DoD-
related chemicals associated with the production area historical activities representing
potential source areas including the former Ammonium Picrate buildings, magazines, change
houses, dryer houses, and the laboratory building are present above risk-based human health
screening and background levels in groundwater.

Record water quality parameters (i.e., temperature, pH, specific conductance, DO, Oxidation
Reduction Potential (ORP), and turbidity) at each groundwater sample collection point using
a multi-parameter meter.

Assess if groundwater that flows from the Site discharges to the nearby wetland.

Perform a resource and receptor inventory, wetlands delineation, and vernal pool survey to
identify potential ecological receptors.

If discrete samples indicate that DoD-related chemicals associated with the production area
are present above risk-based human health and ecological screening and background levels
in surface soil, perform additional site and background soil sampling via ISM as part of the R
and to characterize human health and ecological risk.

If DoD-related chemicals are present above risk-based human health screening and
background levels in groundwater, then install permanent groundwater monitoring well(s) at
the suspected source areas, as well as upgradient and downgradient of the source area.
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o If DoD-related chemicals are potentially migrating from groundwater into the nearby wetland,
collect pore water, surface water, and sediment samples.

e If DoD-related chemicals associated with the production area are identified in subsurface
soils, assess if soil habitat suitable for supporting ecological receptors is found within
subsurface soil (specifically 1 to 5 ft bgs interval).

e If DoD-related chemicals associated with the production area are detected in subsurface soils
above ecological screening levels, if habitat is available at the surface soil horizon such that
terrestrial plants, soil invertebrates, and burrowing mammals can access subsurface soils, and
if suitable soil habitat for supporting ecological receptors is found with 1 to 5 ft bgs interval,
compare concentrations with ecological benchmarks as part of the site characterization
process to determine the need for additional sampling and subsequent risk characterization.

e Although the present understanding is that there are no future residential development plans
for the areas of potential contamination and residential exposures are not currently
anticipated, if DoD-related chemicals associated with the production area are detected in
subsurface soils above human health risk-based screening levels, it will be determined
whether future residential use, future industrial/commercial use, future construction, and/or
future installation of utility lines are reasonably foreseeable in the impacted area(s).

e If future residential use, future industrial/commercial use, future construction, and/or future
installation of utility lines are reasonably foreseeable in the impacted area(s), determine the
need for additional subsurface soil sampling and subsequent human health risk
characterization.

o If DoD-related chemicals are migrating from groundwater into the nearby wetland, assess
potential residual DoD-related chemicals in pore water, surface water, and sediment for the
purpose of evaluating risk to human and ecological receptors.

e If there are DoD-related chemicals associated with the production area in subsurface soils
and/or groundwater, assess whether any of these constituents are detected above human
health risk screening criteria in downgradient current or potential future drinking water and
collect the data for use in the HHRA.

11.2.3 AOC 3 — FORMER LANDFILL AREA

Historical site features and proposed site investigation sampling points for the Former Landfill Area
and the open storage area at AOC 3, are presented on Figure 11-2.

Phase 1

e Review historical maps/photos and perform surficial geophysical techniques, specifically
ground-penetrating radar (GPR) and an electromagnetic induction (EM) Survey to delineate
the lateral and vertical extent of the former landfill and assess if there is evidence of buried
containerized waste or large metallic debris below the parking lot.

e Assess if DoD-related chemicals associated with the former landfill are present in surface and
subsurface soils in the vicinity of the landfill. No soil samples will be collected within the fill
material in the interval directly beneath the asphalt pavement (0 to 1 ft).

e |If field observations indicate impacts (i.e., elevated readings on the PID, staining, and/or
odors), then a sample will be collected from that impacted interval. After the Phase 1 sampling
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results/analyses are evaluated and additional delineation is deemed necessary, then
additional sampling will be conducted during Phase 2.

e Assess if the former landfill is impacting local groundwater quality.

e Assess if groundwater that flows from the Site is impacting nearby wetlands.

e Assess if vapor intrusion pathways exist from possible VOC impacts associated with the
former landfill.

e Collect discrete soil samples to assess if DoD-related chemicals associated with the former
open storage area were released to the subsurface.

e Collect a grab groundwater sample from one co-located soil sampling location to assess
whether DoD-related chemicals associated with the former open storage area have impacted
local groundwater.

e Record water quality parameters (i.e., temperature, pH, specific conductance, DO, ORP, and
turbidity) during the collection of samples from a temporary monitoring well using a multi-
parameter meter.

e Perform a resource and receptor inventory, wetlands delineation, and vernal pool survey to
identify potential ecological receptors.

Phase 2

e [f potable wells are present or installation of potable wells downgradient of the former landfill
is not restricted, determine potential residual constituent concentrations in site groundwater
for the purpose of evaluating risk to human health through ingestion, dermal contact,
inhalation while showering, and vapor intrusion.

o If buried waste is mapped with geophysics, evaluate whether it poses an unacceptable risk
and/or a continuing source, and if so, consider removal as part of future work.

e If DoD-related chemicals are present above human health and ecological risk-based screening
and background levels in surface soil, collect surface soil samples via ISM to determine
potential residual constituent concentrations in surface soil associated with the landfill area
for the purpose of evaluating risk to human health.

e If there are DoD-related chemicals reported above screening levels in subsurface soils, assess
if soil habitat suitable for supporting ecological receptors is found within subsurface soil
(specifically 1 to 5 ft bgs cores). If DoD-related chemicals associated with the landfill in
subsurface soils exceed ecological screening levels, if habitat is available at the surface soil
horizon such that terrestrial plants, soil invertebrates, and burrowing mammals can access
subsurface soils, and if suitable soil habitat for supporting ecological receptors is found within
1 to 5 ft bgs, compare concentrations with ecological benchmarks to assess the need for
additional sampling and subsequent ecological risk evaluation.

e If there are DoD-related chemicals reported above vapor intrusion based human health
screening levels in groundwater, or DoD-related VOCs detected in subsurface soils, determine
the need to collect sub-slab soil gas samples, and/or indoor air at the golf course club house
to assess the potential for vapor intrusion from possible VOC impacts from the landfill.

o If DoD-related chemicals are migrating from groundwater into the unnamed stream north of
the landfill, assess potential residual DoD-related chemicals in pore water, surface water, and
sediment for the purpose of evaluating risk to ecological receptors.
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11.2.4 AOC4 - FORMER BUNKER AREA

Historical site features and proposed site investigation sampling points for AOC 4 the Former Bunker
Area are presented on Figure 11-3.

Phase 1

Phase 2

Collect ISM surface soil samples from the 0 to 1 ft bgs interval within a one-half acre DU
around each of the 12 FUDS-eligible bunkers.

Collect discrete samples to assess if DoD-related chemicals associated with the bunkers are
present above human health and ecological risk-based screening levels in subsurface soil (in
the 1 to 5 ft bgs interval) directly beneath the discharge of the drain lines (potential source
area) and along the swales (Phase 1).

If field observations indicate impacts (i.e., elevated readings on the PID, staining, and/or
odors), then a sample will be collected from that impacted interval. After the Phase 1 sampling
results/analyses are evaluated and additional delineation is deemed necessary, then
additional sampling will be conducted during Phase 2.

Assess the quality of groundwater in the vicinity of the bunkers.

Assess if groundwater that flows from the Site discharges to the adjacent surface water bodies
and wetlands.

Perform a resource and receptor inventory, wetlands delineation, and vernal pool survey to
identify potential ecological receptors.

Assess for potential residual DoD-related chemicals in groundwater for the purpose of
evaluating risk to human health.

If discrete samples indicate that DoD-related chemicals associated with the bunkers are
present above human health and ecological risk-based screening levels in subsurface soil
beneath the discharge of the drain lines and/or in swales, assess the subsurface soils within
the DUs and/or length along the swales by adding ISM grids between the bunker ISM grids.
Using samples collected with the ISM approach, assess potential residual constituent
concentrations in surface soil that are associated with the bunkers for the purpose of
evaluating risk to human health and ecological receptors.

If DoD-related chemicals associated with the bunker subsurface soils are identified, determine
if soil habitat suitable for supporting ecological receptors is found within subsurface soil
(specifically 1 to 5 ft bgs interval).

If there are DoD-related chemicals associated with the bunkers in subsurface soils, if habitat
is available at the surface soil horizon such that terrestrial plants, soil invertebrates, and
burrowing mammals can access subsurface soils, and if suitable soil habitat for supporting
ecological receptors is found (1 to 5 ft bgs), compare concentrations with ecological
benchmarks as part of the site characterization process to determine the need for additional
sampling and subsequent risk evaluation.
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If DoD-related chemicals may be migrating in groundwater to the nearby surface water bodies
and wetlands, sample pore water, surface water, and sediment to assess potential residual
constituent concentrations for the purpose of evaluating risk to ecological receptors.

If there are DoD-related chemicals associated with the bunker area subsurface soils and/or
groundwater, assess if any of these constituents are potentially present in downgradient
current or potential future drinking water and use the data for the HHRA.

11.2.5 AOCS - FORMER POWER PLANT AREA

Historical site features and proposed site investigation sampling points for AOC 5 the Former Power
Plant are presented on Figure 11-4.

Phase 1

Using historical maps/photos and surficial geophysics, specifically GPR, assess if there is
evidence of demolition debris or disposal of other waste within AOC 5.

Collect discrete soil samples to assess whether DoD-related chemicals associated with the
former power plant operations (i.e., the boiler house, coal storage area, substation, possible
dump, and coal aggregate bins) are present above human health and ecological risk-based
screening and background levels in the surface soil (0 to 1 ft bgs) and subsurface soil (1 to 5
ft bgs and 5 to 10 ft bgs).

If field observations indicate impacts (i.e., elevated readings on the PID, staining, and/or
odors), then a sample will be collected from that impacted interval. After the Phase 1 sampling
results/analyses are evaluated and additional delineation is deemed necessary, then
additional sampling will be conducted during Phase 2.

Collect surface soil samples (0-1 ft bgs) in the coal storage area and around the coal aggregate
bins to determine if coal ash is present. Although coal particles are not a regulated substance
under CERLCA, impacts to subsurface soil and groundwater from the coal particles are
evaluated under CERCLA.

Advance DPT soil borings to collect soil data.

Convert select DPT boreholes into temporary groundwater monitoring wells to collect
groundwater data.

Collect depth-to-water measurements from the temporary monitoring wells to determine
groundwater elevation and gradient.

Collect grab groundwater samples from the temporary monitoring wells to assess whether
DoD-related chemicals associated with the former power plant operations (i.e., the boiler
house, coal storage area, substation, possible dump, and coal aggregate bins) are present
above human health risk-based screening levels in groundwater.

Record water quality parameters (i.e., temperature, pH, specific conductance, DO, ORP, and
turbidity) at each water sample point using a multi-parameter meter.

Assess if groundwater that flows from the Site discharges to the nearby wetland.

Perform a resource and receptor inventory, wetlands delineation, and vernal pool survey to
identify potential ecological receptors.
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Phase 2

e If discrete sampling indicates that DoD-related chemicals associated with the former power
plant are present above human health and ecological risk-based screening and background
levels in surface soil, perform additional site and background soil sampling via ISM for an Rl
and to characterize human health and ecological risk. If these chemicals include PCBs in
surface soils at the substation, additional samples will be collected and analyzed for PCBs from
subsurface soil and groundwater.

e If DoD-related chemicals are present above human health risk-based screening levels in
groundwater, then install permanent groundwater monitoring wells at the suspected source
area, as well as upgradient and downgradient of the source area.

e |f DoD-related chemicals are potentially migrating from groundwater into the nearby wetland,
collect pore water, surface water, and sediment samples.

e If a DoD-related release occurred that could convey constituents to drainage and wastewater
ditches via migration pathways such as runoff and/or leaching, collect pore water, surface
water, and sediment samples.

e If there are DoD-related chemicals associated with the former power plant subsurface soils,
assess if soil habitat suitable for supporting ecological receptors is found within subsurface
soil (specifically 1 to 5 ft bgs interval).

e |f DoD-related chemicals associated with the former power plant are detected in subsurface
soils above screening levels, if habitat is available at the surface soil horizon such that
terrestrial plants, soil invertebrates, and burrowing mammals can access subsurface soils, and
if suitable soil habitat for supporting ecological receptors is found within 1 to 5 ft bgs, compare
concentrations with ecological benchmarks as part of the site characterization process to
determine the need for additional sampling and subsequent risk characterization.

o If DoD-related chemicals associated with the former power plant are detected in subsurface
soils above human health risk-based screening levels determine whether future residential
use, future industrial/commercial use, future construction, and/or future installation of utility
lines are reasonably foreseeable in the impacted area(s).

e |f future residential use, future industrial/commercial use, future construction, and/or future
installation of utility lines are reasonably foreseeable in the impacted area(s), determine the
need for additional subsurface soil sampling and subsequent human health risk
characterization.

e If DoD-related chemicals are migrating from groundwater into the nearby wetland, assess
potential residual DoD-related chemicals in pore water, surface water, and sediment for the
purpose of evaluating risk to human and ecological receptors.

o Ifthere are DoD-related chemicals associated with the former power plant in subsurface soils
and/or groundwater, assess whether any of these constituents are detected above risk
screening criteria in downgradient current or potential future drinking water and collect the
data for use in the HHRA.
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11.3 INFORMATION INPUTS

The principal inputs to meet the study goals above are chemistry data obtained from soil and
groundwater; as well as groundwater characteristics and geophysical data. Information required
consists of the following:

Discussion with the town and current owners (Radisson Community, the State of New York,
and private owners), review of current zoning, review of the Radisson Community General
Project Plan (1971) and recent amendments, and review of town master plans (Phase 1). This
information will be used to determine reasonably foreseeable future land use at each of the
AQOCs and future receptors to be evaluated during Phase 2 HHRAs.

Potable well survey to determine if any private wells are used for drinking water within a 2-
mile radius of the Site. If there is an indication that off-site residential wells are being
impacted by groundwater at the Site, and if groundwater is determined to be hazardous to
human health based on the findings of the HHRA, additional groundwater sampling may be
required.

Groundwater elevation measurement survey data to contour groundwater table and
determine groundwater flow direction. Existing wells might be used for groundwater
elevations if they can be located and are not damaged (e.g., filled with silt or are poorly sealed
at the surface).

Drilling logs (including organic vapor screening levels, staining, odors) and well completion
diagrams to document geologic formations and depths of groundwater samples.
Electromagnetic induction and GPR geophysical surveys at AOC 3 to determine if there are
large objects within the buried material beneath the Radisson Greens Golf Course parking lot.
Large objects may be related to historical processing and could be excavated in future studies
or remedial actions.

Electromagnetic induction and GPR geophysical surveys at AOC 5 to determine if there are
large objects beneath the ground surface, in particular in the possible dumping area. Large
objects related to historical site activities could be excavated in future studies or remedial
actions.

Resource Receptor Inventory for aquatic and terrestrial habitats to ensure appropriate
exposure populations are evaluated.

Wetlands Delineations and vernal pool surveys at AOC 1, AOC 3, AOC 4, and AOC 5 to identify
habitats and receptors of ecological concern that may be impacted by site-related
constituents.

Prior to collecting grab samples for chemical analysis, water quality parameters will be
recorded in each temporary monitoring well, including the following: temperature, pH,
specific conductance, dissolved oxygen (DO), oxidation-reduction potential (ORP), and
turbidity.

Groundwater analytical chemistry data (AOCs 1, 3, 4, and 5) to clarify the CSM and, if the
potable well survey shows current or future plans for drinking water wells, determine risks to
human health from DoD-related chemicals.

Surface (0 to 1 ft bgs) soil analytical chemistry data from ISM sampling to identify potential
impacts in AOC 4.
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Surface (0 to 1 ft bgs) soil analytical chemistry data from discrete sampling to identify
potentially impacted areas (AOCs 1, 3, 4, and 5) and inform potential Phase 2 placement and
design of ISM sampling grids (AOCs 1, 3, 4, and 5).

Potential Phase 2 ISM surface soil samples and analytical chemistry data collection (AOCs 1,
3, 4 and 5) to determine risks to human and ecological receptors from DoD-related chemicals.
Subsurface soil analytical chemistry data (from discrete soil borings) to determine potential
impacts to subsurface soils and evaluate potential groundwater impacts from DoD-related
chemicals (AOCs 1, 3, 4, and 5) and risks to ecological receptors (AOCs 1, 3, 4, and/or 5).
Chemical concentrations in discrete subsurface soil samples will be compared to human
health RSLs and appropriate ecological benchmarks as part of the site characterization
process and will be used to determine the need for additional sampling and subsequent risk
evaluation.

Potential Phase 2 subsurface soil sampling design may be developed to address subsurface
human health and/or ecological exposure scenarios. Potential for future construction and
residential exposure scenarios will be determined before the Phase 2 sampling effort.

DPT groundwater grab sampling to determine lateral extent of potential plumes of DoD-
related chemicals radiating from potential source areas.

If DPT sampling results indicate a potential pathway exists, Phase 2 may include pore water,
surface water, and sediment analytical chemistry data (AOCs 1, 3, 4 and/or 5) from discrete
sampling to determine risks to ecological receptors from DoD-related chemicals.

GPS coordinates.

Survey data.

Physico-chemical properties to help determine appropriate background locations and/or
bioavailability:

o Soil: Total organic carbon (TOC), grain size distribution (including hydrometer analysis),,
and cation exchange capacity (CEC).

o Groundwater: Water quality field parameters, including pH, temperature, specific
conductance, DO, ORP, and turbidity.

o Phase 2 if needed — Pore water and surface water: field measured water quality
parameters including, hardness, pH, temperature, specific conductance, DO, ORP, and
turbidity.

o Phase 2 if needed — Soil: TOC, grain size distribution (logged in field in accordance with
ASTM D 2487 and analyzed at the laboratory using EPA method 9060A), pH (field
measurement), CEC, ORP (field measurement).

o Phase2if needed —Sediment: TOC, grain size distribution (including hydrometer analysis),
pH (field measurement), CEC, ORP (field measurement), Acid Volatile Sulfide (AVS)/
Simultaneously Extracted Metals (SEM).

Background sampling will be conducted to evaluate surface and subsurface conditions outside
the area of influence (i.e., topographically upgradient/upslope) of the historic DoD operations
and any associated environmental impacts, in order to evaluate the degree of impacts to the
Site and downgradient areas caused by historical site use. To identify soil types that are similar
in chemistry, a comparison of soils will be performed for each AOC and respective background
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sample zone(s) (refer to Figure 11-5). Background samples for this investigation will be
collected from select areas, outside the zone of influence of historical releases from these
areas, and with soil types similar to the individual AOCs. It should be noted that no
background samples (soil or groundwater) are proposed for AOC 4, based on the nature of
the chemicals of concern at this location, i.e., explosives (DNCB, 2,4-DNP, and picric acid).

e To confirm the representativeness of the background sample locations, CEC, TOC, and grain
size distribution (including hydrometer analysis) will be analyzed from subsets of soil samples
collected at each AOC location (refer to Section 11.5.5) and from the selected background
locations for comparison. Based on regionally mapped surficial geology (Pair, 2014), a total of
15 co-located discrete surface and subsurface soil samples will be collected for each major
soil type identified within the AOCs. Background locations will be collected within the
Radisson Community Association property. AOC 1 has three distinct geologic units (silt and
clay; stratified silt, sand, and gravel; and diamicton), AOC 3 is mapped entirely in silt and clay,
and AOC 5 is mapped in silt and clay, and diamicton (refer to Figure 11-5).

e At each AOC, DPT soil borings will be advanced in potentially impacted areas and/or source
areas, and at locations in the respective upgradient/upslope and downgradient directions.
Depth-to-water measurements will be used to calculate groundwater elevation and gradient,
and to confirm which DPT sampling points are representative of upgradient, source area, and
downgradient conditions. Source area and downgradient DoD-related chemical
concentrations in soils and groundwater will be compared to upgradient (background)
concentrations.

o If DoD-related chemicals are identified in site groundwater, the permanent monitoring well
installations reserved for Phase 2 activities will be completed. At least one permanent
monitoring well will be installed upgradient of the source area at each AOC, for both HHRA
and site characterization purposes. The subsequent groundwater monitoring program should
include packer testing in order to evaluate multiple zones of groundwater quality.

Analytical chemistry data from background locations will be collected for the following media:

e Surface soil — discrete for Phase 1 and, if needed, ISM for Phase 2. Note results from ISM
sampling will not be compared with discrete sampling background results.

e Subsurface soil — discrete for Phase 1 and, if needed, ISM for Phase 2.

e Groundwater — collected as grab samples from DPT soil borings/temporary monitoring wells
upgradient of AOCs 1, 3, and 5 for Phase 1 and, if needed, from permanent monitoring wells
during Phase 2 activities.

e Pore water — Phase 2, if needed.

e Surface water — Phase 2, if needed.

e Sediment — Phase 2, if needed.

11.4 BOUNDARIES OF THE STUDY

The boundaries of the study area presented below are based on current knowledge. It is expected
that the temporal and spatial boundaries of the study area could change based on the results of Phase
1 investigations, including the resource and receptor inventory, wetland delineation, and vernal pool
study.



Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 73 of 318

QAPP Worksheet #11: Project/Data Quality Objectives, Continued

The potable well survey for any private wells used for drinking water will be conducted for properties
within a 2-mile radius of the Site for potential use in an off-site residential exposure scenario.

All field sampling will occur in the AOCs 1, 3, 4, and 5, as well as background areas, as applicable. As
stated above, a subset of samples from applicable AOCs and from background locations will be
submitted for TOC and grain size distribution (including hydrometer analysis),and CEC to assess
comparability/representativeness of the soils. Background sampling and associated subsets are
discussed further in Section 11.5.5.

The DoD is not responsible for the investigation of mobilization of metals owing to the acid tanks that
were remediated by NYSDEC. Therefore, no soil or groundwater sampling is planned associated with
the three former acid tanks at AOC 1. However, DoD is responsible for the metals used during the
picric acid manufacturing process, so the rest of AOC 1 will be assessed for metals outside the
footprint of the former acid tanks and immediate groundwater.

Soil data collected during Phase 1 will determine the need for further sampling through the
comparison of site detections with risk-based screening levels and background levels. Phase 1 data
collected via ISM and Phase 2 soil data will be used in human and ecological risk assessments, if
necessary.

Sediment, pore water, and surface water in the unnamed stream north of the landfill in AOC 3 and in
the wetlands located downgradient of AOCs 1, 4, and 5 will be included in Phase 2 if the phased
groundwater assessment approach indicates the potential for groundwater discharge to surface
water, with sampling for the same set of physico-chemical properties. A human health exposure
pathway may be identified as part of Phase 2 activities. The temporal boundaries will be dependent
on ground temperature (i.e., freezing conditions and/or snow cover). Sampling has been tentatively
scheduled to begin in the early fall of 2020, with completion by late fall/early winter 2020, weather
permitting.

11.5 ANALYTICAL APPROACH

Below is a summary of the analytical approach. Decision points are expressed in “if—then”
statements. Specific methods used and constituents analyzed in each method are presented in
Worksheet #15 and details of the sampling plan are in Worksheet #17. The preliminary soil and
groundwater investigation at all AOCs will be completed using Geoprobe® Direct-Push Technology
(DPT) drilling methods.

Bluestone evaluated the need to include degradation produced of the organic contaminants. Nitrates,
which are degradation products of picric acid and DNP, may not be associated with historical DoD use.
If DoD-related contamination is found during the Phase 1 investigation, the need for evaluating
degradation products (e.g., nitrates) will be assessed.

Picric acid is resistant to aerobic biodegradation (HSDB. Picric Acid, CASRN: 88-89-1. National Library
of Medicine. Last Revision Date: 04 January 2011). Degradation of picric acid under anaerobic
conditions is a potentially minor fate process (U.S. Army Public Health Center. 2019. Wildlife Toxicity
Assessment for Picric Acid [2,4,6-Trinitrophenol]). With the exception of wetland areas, on-site soils
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are not expected to support picric acid degradation. If wetland areas will be investigated as part of
Phase 2 and analysis of picramic acid, the degradation product of picric acid, will be evaluated. Based
on biodegradability measurements, biodegradation is not an important environmental fate process
of DNCB and DNP (HSDB, 2,4-Dinitrophenol, CASRN: 51-28-5. National Library of Medicine. Last
Revision Date: 16 June 2011; HSDB, 1-Chloro-2,4-dinitrobenzene (SYN: dinitrochlorobenzene), CASRN:
97-00-7. National Library of Medicine. Last Revision Date: 08 February 2013).

There is no indication that DNCB, DNP or TNP biodegrade to volatile compounds. (Agency for Toxic
Substances and Disease Registry (ATSDR). 2019. Toxicological profile for Dinitrophenols (Draft for
Public Comment). Atlanta, GA: Brannon and Pennington. 2002. Environmental Fate and Transport
Process Descriptors for Explosives. ERDC/EL TR-02-10; U.S. Department of Health and Human Services,
Public Health Service; U.S. Army Public Health Center. 2019. Wildlife Toxicity Assessment for Picric Acid
(2,4,6-Trinitrophenol).

11.5.1 AOC 1 - Former Ammonium Picrate Area

Phase 1 sampling is designed to assess the presence/absence of DoD-related constituents. In Phase 2,
DUs will be designed based on the Phase 1 results to determine extent of contamination and assess
risk using ISM samples. During Phase 1, a total of 24 soil borings will be advanced in the vicinity of the
former Ammonium Picrate structures (see Figure 11-1). Grab groundwater samples will be collected
from a total of 10 locations, eight of which will be co-located with soil borings, to assess groundwater
flow and the potential for DoD-related chemical transport to stream systems north and east of the six
production lines (see Figure 11-1). As stated above in Section 11.4, impacts to soil and groundwater
associated with the acid tanks previously remediated by NYSDEC will not be evaluated as part of this
project.

Soil borings will be advanced to refusal and logged continuously by an experienced glacial geologist.
Details regarding logging methods are discussed in Worksheet #17. If shallow refusal is encountered
(i.e., less than 5 ft bgs), three attempts will be made within 10 feet of the original location to attain
the targeted depth. If all three attempts meet shallow refusal, installation of the boring will be
stopped, and the drilling methodology will be reassessed during Phase 2. Co-located discrete surface
soil samples (0 to 1 ft bgs) and subsurface soil samples (1 to 5 ft bgs and 5 to 10 ft bgs) will be collected
from 22 of the soil borings to identify any residual constituents within the production area, and the
influence of the beach sand deposits on constituent migration (see Figure 11-1). If field observations
indicate impacts (i.e., elevated readings on the PID, staining, and/or odors), then a sample will be
collected from that impacted interval. The soil borings are placed strategically around the Former
Ammonium Picrate area structures including the dryer houses, magazines, change houses, the
laboratory, and the associated buildings.

At refusal, and upon completion of logging and soil sampling, each borehole will be converted into a
temporary monitoring well, for the purpose of collecting depth-to-water measurements and/or to
collect a discrete grab groundwater sample, as directed by the WP. Construction of the temporary
monitoring wells is detailed in Worksheet #17. Any additional water bearing zones identified during
the logging of soil cores will be sampled by advancing a separate soil boring to the target depth and
constructing a temporary monitoring well. It should be noted that due to the unconsolidated nature
of subsurface media and preferred drilling methods, separate soil borings/temporary monitoring
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wells are the most reliable method for collecting discrete groundwater samples. In addition, it is
possible that refusal may occur in till or saprolite (weathered shale) before competent bedrock is
encountered.

Groundwater sampling locations are selected along transects roughly perpendicular to the estimated
direction of groundwater flow and in the vicinity of possible source area locations. Up to 20
groundwater samples will be collected from AOC 1. The samples will be collected using a peristaltic
pump, provided that hydraulic head does not exceed 30 to 35 feet. If hydraulic head exceeds 30 to 35
feet, a submersible bladder pump will be used to collect samples. Water quality parameters (i.e.,
temperature, pH, specific conductance, DO, ORP, and turbidity) will be recorded at the time of sample
collection, using a multi-parameter meter. The temporary wells will remain in place until the end of
the subsurface investigation, for the purpose of collecting site-wide synoptic groundwater elevation
data. At the completion of site work, the temporary monitoring wells will be properly abandoned in
accordance with NYSDEC Policy CP-43: Groundwater Monitoring Well Decommissioning Policy, dated
3 November 2009 (NYSDEC, 2009).

The sampling plan was based on historical use and the results of the previous investigations. AOC 1
was used for the production of picric acid. Therefore, the investigation in this area is limited to the
compounds associated with the production and degradation of picric acid (see Section 11.5
introductory text for more information regarding degradation products). There is no evidence from
either historical site usage or preliminary sampling to suggest the need for including VOC and PCB
analysis at AOC 1.

Wastewater ditches were excluded from the Phase 1 sampling because previous investigations (D&M,
1981 and M&E, 1990) indicated that wastes would have been highly diluted by precipitation and
previous sampling of the wastewater ditches did not detect any constituents of concern (see
Subsections 10.3.1 and 10.5).

The following analyses will be performed per medium in AOC 1 during Phase 1:

e Surface soil: TAL metals, DNCB and 2,4-DNP, picric acid; and a subset for TOC, grain size
distribution (including hydrometer analysis), and CEC (refer to Section 11.5.5).

e Subsurface soil: TAL metals, DNCB and 2,4-DNP, picric acid, and a subset for TOC, grain size
distribution (including hydrometer analysis), and CEC (refer to Section 11.5.5).

e Groundwater (grab samples): TAL metals (field-filtered), DNCB and 2,4-DNP, and picric acid;
and water quality field parameters (i.e., temperature, pH, conductivity, DO, ORP, and
turbidity).

Results of the Phase 1 investigation at AOC 1 will be integrated into the CSM, in order to refine the
model and more precisely direct the design of the Rl sampling. This includes strategic placement of
the permanent monitoring wells and the development of DUs for ISM sampling to capture any
potential releases associated with the former Ammonium Picrate operations. This additional
information will be used to enhance the comprehensive human health and ecological risk assessments
for AOC 1. If, based on the Phase 1 sampling, it appears as though a release occurred that could convey
constituents to drainage and wastewater ditches via migration pathways such as runoff and/or
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leaching, drainage ditches may potentially be sampled during Phase 2 activities. In addition,
delineation sampling of observed impacts may be included in Phase 2 based on Phase 1 sampling
results/analyses.

If the results of the groundwater assessment, wetlands delineation, and vernal pool study indicate
the potential for discharge of DoD-related constituents into neighboring wetlands, then co-located
pore water, surface water, and sediment samples will be collected to determine whether constituents
have migrated to the wetlands. If needed, the pore water, surface water and sediment sampling
program (0 to 6 inches bgs) at AOC 1 will be implemented based on the preliminary groundwater
analytical results and groundwater flow analysis.

11.5.2 AOC 3 - Former Landfill Area

Phase 1 sampling is designed to assess the presence/absence of DoD-related constituents. In Phase 2,
DUs will be designed based on the Phase 1 results to determine extent of contamination and assess
risk using ISM samples.

Two areas within AOC 3 will be investigated, the Landfill Area and the open storage area. To begin the
investigation, geophysical field methods (i.e., ground-penetrating radar (GPR) and electromagnetic
survey (EM-31) will be performed to determine the extent of the landfill. A total of 12 DPT soil borings
will be advanced in grassy areas along the perimeter of the landfill (see Figure 11-2). Note that
samples will not be collected from beneath the asphalt. In addition, sampling will remain on the RCA
Common Property and not infringe on the private properties (e.g., private residential properties on
Darting Bird Lane) that the area borders. Grab groundwater samples will be collected from a subset
(i.e., six, of the soil borings) to assess if the landfill is impacting local groundwater. If possible, multiple
zones of groundwater will be sampled in soil borings.

In the Landfill Area, the soil borings will be advanced in 5-ft increments until refusal is encountered
and logged continuously by an experienced glacial geologist as described above. If shallow refusal is
encountered (i.e., less than 5 ft bgs), three attempts will be made within 10 feet of the original location
to attain the targeted depth. If all three attempts meet shallow refusal, installation of the boring will
be stopped, and the drilling methodology will be reassessed during Phase 2. Co-located discrete
surface soil samples (0 to 1 ft bgs) and subsurface soil samples (1 to 5 ft bgs) will be collected from
each DPT soil boring (see Figure 11-2). If field observations indicate impacts (i.e., elevated readings
on the PID, staining, and/or odors), then a sample will be collected from that impacted interval.. It
should be noted that refusal may occur in till or saprolite (weathered shale) before competent
bedrock is encountered. If this occurs, the deeper groundwater in bedrock will be targeted during
Phase 2 activities, with the installation of permanent monitoring wells.

Up to 6 groundwater samples will be collected from the AOC 3 Landfill Area. At refusal, and upon
completion of logging and soil sampling, each borehole will be converted into a temporary monitoring
well, as described above. The samples will be collected using a peristaltic pump, provided that
hydraulic head does not exceed 30 to 35 feet. If hydraulic head exceeds 30 to 35 feet, a submersible
bladder pump will be used to collect samples. Water quality parameters (i.e., temperature, pH,
specific conductance, DO, ORP, and turbidity) will be recorded at the time of sample collection.
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Currently there are no records pertaining to items disposed of in the landfill; however, incidental
information suggests that the landfill may contain household and office trash, paint cans, and
stainless-steel “spiders” (e.g., equipment used to mix the ammonium picrate). Therefore, two Phase
1 soil borings are proposed in grassy areas adjacent to the golf course club house to assess the
potential for vapor intrusion from possible VOC impacts associated with the landfill (see Figure 11-2).
If VOCs are detected in soils and/or groundwater above screening levels, sub-slab soil gas and/or
indoor air will be considered during Phase 2 activities to rule out potential vapor intrusion at the golf
course club house.

In the open storage area, the DPT soil borings will be advanced in 5-ft increments until refusal is
encountered and logged continuously by an experienced glacial geologist as described above. If
shallow refusal is encountered (i.e., less than 5 ft bgs), three attempts will be made within 10 feet of
the original location to attain the targeted depth. If all three attempts meet shallow refusal,
installation of the boring will be stopped, and the drilling methodology will be reassessed during Phase
2. Co-located discrete surface soil samples (0 to 1 ft bgs) and subsurface soil samples (1 to 5 ft bgs)
soil samples will be collected from each DPT soil boring (see Figure 11-2). If field observations indicate
impacts (i.e., elevated readings on the PID, staining, and/or odors), then a sample will be collected
from that impacted interval.. Note that refusal may be in till or weathered shale and groundwater
samples may not be attainable at depth in bedrock. If this occurs, the deeper groundwater in bedrock
will be targeted during Phase 2 activities, with the installation of permanent monitoring wells.

One groundwater sample will be collected from a DPT soil boring in the Open Storage Area. At refusal,
and upon completion of logging and soil sampling, the borehole will be converted into a temporary
monitoring well as described above. The sample will be collected using a peristaltic pump, provided
that hydraulic head does not exceed 30 to 35 feet. If hydraulic head exceeds 30 to 35 feet, a
submersible bladder pump will be used to collect samples. Water quality parameters (i.e.,
temperature, pH, specific conductance, DO, ORP, and turbidity) will be recorded at the time of sample
collection.

Currently there are no records available regarding items stored in the former open storage area.
The following analyses will be performed in AOC 3 during Phase 1:

e Landfill Area

o Surface soil — TAL metals, SVOCs (including DNCB and 2,4-DNP), PAHs, picric acid, PCBs,
and a subset for TOC, grain size distribution (including hydrometer analysis), and CEC
(refer to Section 11.5.5).

o Subsurface soil — TAL metals, VOCs, SVOCs (including DNCB and 2,4-DNP), PAHs, picric
acid, PCBs, and a subset for TOC, grain size distribution (including hydrometer analysis),
and CEC (refer to Section 11.5.5).

o Groundwater (grab samples): TAL metals (field-filtered), VOCs, SVOCs (including DNCB
and 2,4-DNP), PAHSs, picric acid, and PCBs; and water quality field parameters (i.e.,
temperature, pH, conductivity, DO, ORP, and turbidity).

o VOCs in subsurface soil adjacent to the golf club house.
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e Open Storage Area

o Surface soil — TAL metals, SVOCs (including DNCB and 2,4-DNP), PAHs, picric acid, subset
for TOC, grain size distribution (including hydrometer analysis), and CEC (refer to Section
11.5.5).

o Subsurface soil — TAL metals, VOCs, SVOCs (including DNCB and 2,4-DNP), PAHs, picric
acid, subset for TOC, grain size distribution (including hydrometer analysis), and CEC (refer
to Section 11.5.5).

o Groundwater (grab samples) — TAL metals (field-filtered), VOCs, SVOCs (including DNCB
and 2,4-DNP), PAHs, and picric acid; and water quality field parameters (i.e., temperature,
pH, conductivity, DO, ORP, and turbidity).

Note that PAHs will be analyzed by 8270D-SIM because project action limits cannot be met without
the use of selective ion monitoring (see Worksheet #15).

Results of the Phase 1 investigations at AOC 3, including the wetlands delineation and vernal pool
assessment, will be integrated into the CSM, in order to refine the model and more precisely direct
the design of the Rl sampling. This includes strategic placement of future permanent monitoring wells
and the development of DUs for ISM sampling to capture any potential releases associated with the
former Ammonium Picrate operations. This additional information will be used to enhance the
comprehensive human health and ecological risk assessments for AOC 3.

It is possible that metal and/or PAH constituents are present at low concentrations in upgradient and
background soil and/or groundwater due to anthropogenic and anthropologic conditions. Site
concentrations will be compared with BTVs calculated from project-specific data to evaluate
anthropogenic and local anthropologic non-DoD contamination and site contamination.

If the results of the soil and groundwater assessment indicate the potential for discharge of DoD-
related constituents, then co-located pore water, surface water, and sediment samples may be
collected during Phase 2 to determine whether constituents have migrated into local surface water
bodies.

11.5.3 AOC 4 — Former Bunker Area

Each bunker at AOC 4 is equipped with two trench drains that extend along the interior sides and
discharge to ground surface at the front of each bunker. In addition, drainage swales extend the length
of West and East Igloo Roads.

For surface soil sampling, each bunker will be designated as an individual DU for ISM sampling, and
labeled as shown in Figure 11-3. Each one-half acre DU begins at the roadway and includes the bunker,
bunker aprons, and surrounding cleared area. A systematic grid system will be established within each
DU, and will be sampled in triplicate, with each replicate comprised of 30 soil increments. ISM soil
increments will be collected from the 0 to 1 ft bgs interval and composited as one bulk sample, for a
total of 36 ISM samples (i.e., three replicates for each of the 12 DUs).
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The remainder of Phase 1 sampling is designed to assess the presence/absence of DoD-related
constituents. In Phase 2, DUs may be designed based on the Phase 1 results to determine extent of
contamination and assess risk using ISM samples.

Subsurface soil (1 to 5 ft bgs) samples will be collected from each discharge point of the FUDS-eligible
bunker trench drains (a total of 24). Additional soil samples (1 to 5 ft bgs) will be collected and spaced
equidistant along the length of the drainage swales (45 total samples) (see Figure 11-3). If field
observations indicate impacts (i.e., elevated readings on the PID, staining, and/or odors), then a
sample will be collected from that impacted interval. All borings along the drainage swales and at the
trench rain discharges will be advanced to 5 ft bgs. If shallow refusal is encountered, three attempts
will be made within 10 feet of the original location to attain the targeted depth. If all three attempts
meet shallow refusal, installation of the boring will be stopped, and the drilling methodology will be
reassessed during Phase 2.

A total of 16 DPT soil borings will be advanced along three transects: eastern, middle, and western
portions of AOC 4 (see Figure 11-3). The three transects are located to capture potential constituent
migration from the bunkers. If possible, multiple zones of groundwater will be sampled in soil borings.
Surface soil (0 to 1 ft bgs) and subsurface soil (1 to 5 ft bgs and 5 ft to 10 ft bgs) samples will be
collected from each DPT (total of 16 surface and 32 subsurface samples).

e The DPT soil borings will be advanced in 5-ft increments until refusal is encountered and
logged continuously by an experienced glacial geologist as described above. Co-located
discrete surface (0 to 1 ft bgs) and subsurface (selected from intervals of 1 to 5 ft bgs and 5 to
10 ft bgs) soil samples will be collected from each DPT boring (see Figure 11-3). If field
observations indicate impacts (i.e., elevated readings on the PID, staining, and/or odors), then
a sample will be collected from that impacted interval. It should be noted that refusal may
occur in till or saprolite (weathered shale), before competent bedrock is encountered. If this
occurs, the deeper groundwater in bedrock will be targeted during Phase 2 activities, with the
installation of permanent monitoring wells.

e A middle, parallel transect includes three DPT boring locations (see Figure 11-3). The locations
in the Middle Transect will be sited with the assistance of the local NYSDEC biologist to avoid
impacting the existing habitat and limit clearing and grubbing activities.

e One transect is oriented parallel to and west of West Igloo Road on the western limits of AOC
4, along Bunkers 1 through 6, labeled Western Transect (see Figure 11-3). A total of six DPT
boring locations are included in this transect, five locations are situated directly west of the
nearest bunker. One DPT location is sited at the southern end of the Western Transect to
determine if groundwater discharges to the surface water body to the southwest. The
locations associated with the Western Transect are proposed along the edge of the currently
cleared area behind each bunker, again to avoid impacting the existing habitat. Bunker 3 is
excluded because NYSDEC beneficially re-used this bunker and performed remediation
activities to address pesticide release(s); therefore, it is not FUDS-eligible (USACE, 1991).

e Onetransect is oriented parallel to and east of East Igloo Road along the eastern limits of AOC
4, along Bunkers 7 through 14, labeled the Eastern Transect (see Figure 11-3). Seven DPT
boring locations are located on the Eastern Transect. The locations are proposed on the
eastern side of Igloo Road in the toe of the gravel apron of the bunkers to further avoid
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impacting the existing habitat. Bunker 8 is excluded because NYSDEC beneficially re-used this
bunker and performed remediation activities to address pesticide release(s); therefore, it is
not FUDS-eligible (USACE, 1991).

Up to 16 groundwater samples will be collected from the 16 DPT soil borings. At refusal, and upon
completion of logging and soil sampling, each borehole will be converted into a temporary monitoring
well as described above. The samples will be collected using a peristaltic pump, provided that
hydraulic head does not exceed 30 to 35 feet. If hydraulic head exceeds 30 to 35 feet, a submersible
bladder pump will be used to collect samples. Water quality parameters (i.e., temperature, pH,
specific conductance, DO, ORP, and turbidity) will be recorded at the time of sample collection.

The following analyses will be performed in AOC 4 during Phase 1:

e Surface soil: DNCB and 2,4-DNP, picric acid; (refer to Section 11.5.5).

e Subsurface soil: DNCB and 2,4-DNP, picric acid; (refer to Section 11.5.5).

e Groundwater (grab samples): DNCB and 2,4-DNP, and picric acid; and water quality field
parameters (i.e., temperature, pH, conductivity, DO, ORP, and turbidity).

Results of the Phase 1 investigations at AOC 4, including the wetlands delineation and vernal pool
assessment, will be integrated into the CSM, in order to refine the model and more precisely direct
the design of the Phase 2 Rl sampling. This includes strategic placement of the permanent monitoring
wells and the development of DUs for additional ISM sampling (if necessary) to capture any potential
releases associated with the former Ammonium Picrate operations. This additional information will
be used to enhance the comprehensive human health and ecological risk assessments for AOC 4.

Additional ISM sampling will be designed (DU size, number, locations, etc.) based on the discrete soil
sample results. Based on the results of the DPT investigation, locations will be selected/refined for
the installation of permanent monitoring wells. If the groundwater assessment indicates the potential
for discharge into neighboring wetlands, co-located pore water, surface water, and sediment samples
will be collected to determine whether constituents have migrated to the wetlands.

11.5.4 AOC5 - Former Power Plant Area

Phase 1 sampling is designed to assess the presence/absence of DoD-related constituents. In Phase 2,
DUs may be designed based on the Phase 1 results to determine extent of contamination and assess
risk using ISM samples.

A total of 25 DPT soil borings will be advanced in the vicinity of the former Power Plant (see Figure
11-4). Grab groundwater samples will be collected from 12 borings to assess groundwater flow and
potential DoD-related chemical transport to wetlands west of the coal storage area (see Figure 11-4).
If possible, groundwater will be sampled in soil borings.

The DPT soil borings will be advanced in 5-ft increments and logged continuously by an experienced
glacial geologist until refusal is encountered. If shallow refusal is encountered (i.e., less than 5 ft bgs),
three attempts will be made within 10 feet of the original location to attain the targeted depth. If all
three attempts meet shallow refusal, installation of the boring will be stopped and the drilling
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methodology will be reassessed during Phase 2. Five co-located discrete surface (0 to 1 ft bgs) and
subsurface soil samples (1 to 5 ft bgs and 5 to 10 ft bgs) each will be collected from the boiler house
area, substation area, coal storage area, possible dump area, and coal aggregate bins for a total of the
25 borings to determine potential residual constituents within the former power plant area (see
Figure 11-4). If field observations indicate impacts (i.e., elevated readings on the PID, staining, and/or
odors), then a sample will be collected from that impacted interval.

Up to 12 groundwater samples will be collected from the 12 DPT borings. At refusal, and upon
completion of logging and soil sampling, each borehole will be converted into a temporary monitoring
well as described above. The samples will be collected using a peristaltic pump, provided that
hydraulic head does not exceed 30 to 35 feet. If hydraulic head exceeds 30 to 35 feet, a submersible
bladder pump will be used to collect samples. Water quality parameters (i.e., temperature, pH,
specific conductance, DO, ORP, and turbidity) will be recorded at the time of sample collection.

The following analyses will be performed at AOC 5 during Phase 1:

e Boiler House — 5 soil and 2 groundwater locations as follows:

o Surface soil: TAL metals, SVOCs, and PAHs; subset for TOC, grain size distribution
(including hydrometer analysis), and CEC (refer to Section 11.5.5).

o Subsurface soil: TAL metals, SVOCs, and PAHs; subset for TOC, grain size distribution
(including hydrometer analysis), and CEC (refer to Section 11.5.5).

o Groundwater (grab samples): TAL metals (field-filtered), SVOCs, and PAHs; and water
quality field parameters (i.e., temperature, pH, conductivity, DO, ORP, and turbidity).

e (Coal Storage Area — 5 soil and 3 groundwater locations as follows:

o Surface soil: coal ash (by microscopy), TAL metals, and PAHs; subset for TOC, grain size
distribution (including hydrometer analysis), and CEC (refer to Section 11.5.5).

o Subsurface soil: TAL metals, SVOCs, and PAHSs; subset for TOC, grain size distribution
(including hydrometer analysis), and CEC (refer to Section 11.5.5).

o Groundwater (grab samples): TAL metals (field-filtered), SVOCs, and PAHs; and water
quality field parameters (i.e., temperature, pH, conductivity, DO, ORP, and turbidity).

e Sub-Station — 5 soil and 2 groundwater locations as follows:

o Surface soil: TAL metals, SVOCs, PAHs, and PCBs; subset for TOC, grain size distribution
(including hydrometer analysis), and CEC (refer to Section 11.5.5).

o Subsurface soil: TAL metals, SVOCs, and PAHSs; subset for TOC, grain size distribution
(including hydrometer analysis), and CEC (refer to Section 11.5.5).

o Groundwater (grab samples): TAL metals (field-filtered), SVOCs, and PAHs; and water
quality field parameters (i.e., temperature, pH, conductivity, DO, ORP, and turbidity).

e Possible Dump — 5 soil and 3 groundwater locations as follows:
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o Surface soil: TAL metals, SVOCs, PAHs, and PCBs; subset for TOC, grain size distribution
(including hydrometer analysis), and CEC (refer to Section 11.5.5).

o Subsurface soil: TAL metals, VOCs, SVOCs, PAHs, and PCBs; subset for TOC, grain size
distribution (including hydrometer analysis), and CEC (refer to Section 11.5.5).

o Groundwater (grab samples): TAL metals (field-filtered), VOCs, SVOCs, PAHs, and PCBs;
and water quality field parameters (i.e., temperature, pH, conductivity, DO, ORP, and
turbidity).

e Coal Aggregate Bins — 5 soil and 2 groundwater locations as follows:

o Surface soil: coal ash (by microscopy), TAL metals, and PAHs; subset for TOC, grain size
distribution (including hydrometer analysis), and CEC (refer to Section 11.5.5).

o Subsurface soil: TAL metals, SVOCs, and PAHSs; subset for TOC, grain size distribution
(including hydrometer analysis), and CEC (refer to Section 11.5.5).

o Groundwater (grab samples): TAL metals (field-filtered), SVOCs, and PAHs; and water
quality field parameters (i.e., temperature, pH, conductivity, DO, ORP, and turbidity).

Note that PAHs will be analyzed by 8270D-SIM because project action limits cannot be met without
the use of the selective ion monitoring (see Worksheet #15).

Given the nature of picric acid, it would not have been DoD’s practice to dispose of it at the dump,
nor is there any evidence that it was ever manufactured or stored at AOC 5; therefore, the sampling
program does not include picric acid or any of its precursor’s at AOC 5. Also, because there is
insufficient evidence that indicates pesticides were released or not applied per their intended use,
sampling for pesticides is not warranted under CERCLA in the potential dump area.

Results of the Phase 1 investigations at AOC 5, including the wetlands delineation and vernal pool
assessment, will be incorporated into the CSM. The findings of the DPT investigation will be used to
refine the CSM, and subsequently the design of the Rl sampling approach. This includes strategic
placement of the permanent monitoring wells and the development of DUs for ISM sampling to
capture any potential releases associated with former Power Plant operations. This additional
information will be used to improve the comprehensive human health and ecological risk assessments
for AOCS. If, based on the Phase 1 sampling, it appears as though a release occurred that could convey
constituents to drainage and wastewater ditches via migration pathways such as runoff and/or
leaching, drainage ditches may potentially be sampled during Phase 2 activities.

If the groundwater assessment indicates the potential for discharge of DoD-related constituents into
neighboring wetlands, then co-located pore water, surface water, and sediment samples will be
collected to determine whether constituents have migrated to the wetlands. If needed, the pore
water, surface water and sediment sampling program at AOC 5 will be designed based on the initial
groundwater sampling analytical results and groundwater flow analysis.

11.5.5 Background

As detailed in Section 11.3, AOC 1 has three distinct surface geologic units (silt and clay; stratified silt,
sand and gravel; and diamicton), AOC 3 has the same surface geologic unit (silt and clay), and AOC 5
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has two distinct surface geologic units (silt and clay, and diamicton). Background for AOC 1, 3, and
AOC 5 will be collected from the Radisson Community Association property. In addition, surficial soil
will not be collected from landscaped (i.e., re-worked) or from fill material directly under the asphalt
pavement. Subsurface samples will be collected in native material only.

A total of 15 background sample locations will be selected from each of the three major soil types
(refer to Figure 11-5) and installed to refusal. If shallow refusal is encountered (i.e., less than 5 ft bgs),
three attempts will be made within 10 feet of the original location to attain the targeted depth. If all
three attempts meet shallow refusal, installation of the boring will be stopped, and the drilling
methodology will be reassessed during Phase 2.

Each background location will be sampled at three depths: the surface interval (0 to 1 ft bgs) and two
subsurface intervals (1 to 5 ft and 5 to 10 ft), for a total of 135 background samples. All background
samples will be analyzed for TAL metals, PAHs, TOC, grain size distribution (including hydrometer
analysis), and CEC.

Based on the results of the TOC and grain size distribution (including hydrometer analysis),
background samples that are identified as similar matches will be submitted for chemical analysis,
provided laboratory holding times have not been exceeded. It is assumed that a maximum of 60 grain
size samples can be processed simultaneously within the standard 10-day turn-around period.
Preliminary grain size distribution data may be available as early as five to seven business days. As
such, grain size analysis will proceed upon sample receipt by the laboratory, while soil/water volumes
for chemical analysis will be preserved as necessary and held until Bluestone completes statistical
analyses on preliminary grain size results. Approved samples or ‘matches’, will be selected for
chemical analysis. In the event of a delay due to laboratory backlog, Bluestone will request that the
laboratory proceed with chemical analysis within holding times, regardless of the status of
corresponding grain size analysis. If the initial comparison does not yield 15 matches per AOC during
the first round of sampling, a second round will be completed in an attempt to establish 15 viable
samples; however, no more than two rounds of sampling will be completed. Background samples
must represent regional surficial geology to the respective AOC surface and subsurface media.

Site soil and groundwater concentrations will be compared with background concentrations using
summary statistics (e.g., ranges, means, medians, standard deviations), exploratory graphical displays
(e.g., side-by-side box plots, histograms, and quantile-quantile plots), and if sufficient data exist, BTVs
will be calculated. Summary statistics and exploratory graphical displays may be used for sites with
small data sets (n<10); however, in the case of AOC 5 where the investigation is more of an initial Site
Investigation (SI), any comparisons with background would be for informational purposes and not
used to eliminate methods and/or analytes from further investigation. Lastly, AOC 1 results from the
six production lines will be grouped for background comparisons.

The following analyses will be performed for background sampling:

e Discrete surface soil samples at each of the three selected background areas for comparison
to individual AOC discrete surface soil samples - 15 sample locations (at a depth of 0 to 1 ft
bgs), to be analyzed for TAL metals, PAHs, TOC, and grain size distribution (including
hydrometer analysis).
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e Discrete subsurface soil samples of each of the three selected background areas for
comparison to individual AOC discrete subsurface soil samples - 15 sample locations (at
depths of 1 to 5 ft bgs and 5 to 10 ft bgs), to be analyzed for TAL metals, PAHs, TOC, and grain
size distribution (including hydrometer analysis).

e Groundwater samples will be collected from a total of nine (9) DPT soil borings, three (3)
upgradient locations for each of the applicable AOCs, i.e., AOC 1, AOC 3, and AOC 5.
Background groundwater samples will be analyzed for TAL metals (field-filtered), PAHs, and
water quality field parameters (i.e., temperature, pH, specific conductance, DO, ORP, and
turbidity).

11.6 PERFORMANCE OR ACCEPTANCE CRITERIA

Requirements for analytical sensitivity are presented in Worksheet #15. Requirements for precision,
accuracy, completeness, and comparability are presented in Worksheets #12, 28, 36, and 37.

11.7 PLAN FOR OBTAINING DATA

Phase 1 work will be performed at NYOW AOCs 1, 3, 4, 5, and selected background locations (see
Figures 11-1 through 11-5). The field work and sampling activities are tentatively scheduled for Fall
2020. Sampling design and rationale are based on data gaps identified in Worksheet #10 and study
goals listed above. Additional detail regarding sampling design is presented in Worksheet #17. In
summary, the following methods will be used for sample/data collection:

e Soils:

o Surface ISM triplicate sample sets will be collected in AOC 4, from 12 DUs, one for each
bunker, for a total of 36 ISM samples. Surface soil increments will be collected from the 0
to 1 ft bgs interval.

o Co-located surface soil and subsurface soil samples will be collected from soil cores
extracted using DPT drilling methods. Surface soil samples include the 0 to 1 ft bgs
interval; subsurface soil samples include the 1 to 5 ft bgs and 5 to 10 ft bgs intervals or
where impacts (i.e., elevated readings on the PID, staining, and/or odors) are observed
except at the background locations.

e Discrete grab groundwater samples will be collected from the temporary monitoring wells
using a peristaltic pump, provided that hydraulic head does not exceed 30 to 35 feet. If
hydraulic head exceeds 30 to 35 feet, a submersible bladder pump will be used to collect
samples.

e Water quality parameters (i.e., temperature, pH, specific conductance, DO, ORP, and
turbidity) will be recorded during the collection of samples from a temporary monitoring well,
using a multi-parameter meter.

Field data will be recorded using field forms, logbooks, and other hard copy deliverables. Any
significant observations made by field personnel regarding findings and/or visual impacts (i.e., buried
objects, elevated PID measurements, heavy staining, odors, etc.) will be conveyed to the USACE PM
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immediately. Work activities will be temporarily halted, and field crews will await direction from
USACE on how to proceed.

The laboratories will provide analytical data in a Staged Electronic Data Deliverable (SEDD) version
5.2, and electronic copies of Level 4 data packages per the most recent USEPA National Functional
Guidelines (NFG) and meeting NYSDEC requirements for all parameters, plus sample chromatograms
for chromatographic methods and instrument calibrations (see Worksheet #35 for details).

Worksheets #19/30, 20, and 24-28 specify analysis design requirements.
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Quality criteria from QSM Table Cs were presented when available, else laboratory-specific quality
criteria were used to populate this Worksheet.

e Solid (Discrete) — SW8330A
e Solid (ISM) — SW8330B

e Aqueous—SW8330B

e Solid — SW9060A

e Solid —Sw9081

e Solid—D2216

e Aqueous —SW7470A

e Solid—SW7471B

e Solid —SW8082A

e Aqueous —SWS8082A

e Solid —SW8270D-SIM

e Aqueous—SW8270D-SIM
e Solid —SW8270D

e Aqueous—SW8270D

e Solid —SW6010C

e Aqueous—SW6010C

e Solid —SW6020A

e Aqueous—SW6020A

e Solid —Sw8260C

e Aqueous —SW8260C
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Solid - Discrete
Explosives (SW8330A)
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Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Analytical Precision (laboratory) Confirmation Column Difference RPD < 40%

Lab Control Sample Duplicate RPD < 30%

Lab Replicate RPD < 20%
Overall Precision Field Duplicate RPD < 50%

Analytical Accuracy (laboratory)

Lab Control Sample

Picric acid: 50 - 150%

Analytical Accuracy (matrix
interference)

Matrix Spike

Picric acid: 50 - 150%

Analytical Accuracy/Bias (matrix
interference)

Matrix Spike Duplicate

RPD < 30%

Analytical Accuracy

Surrogate

1,2-Dinitrobenzene: 89 - 123%
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Solid - ISM
Explosives (SW8330B)
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Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination)

Analytical Precision (laboratory)

Blanks No target analyte concentrations > 1/2 LOQ
Confirmation Column Difference RPD < 40%
Lab Control Sample Duplicate RPD < 30%
Lab Replicate RPD < 20%

Analytical Accuracy (laboratory)

Lab Control Sample

Picric acid: 38 - 154%

Analytical Accuracy (matrix Matrix Spike Picric acid: 38 - 154%
interference)
Analytical Accuracy Surrogate 1,2-Dinitrobenzene: 78 - 119%
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Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Analytical Precision (laboratory) Confirmation Column Difference RPD < 40%

Lab Control Sample Duplicate RPD < 20%

Lab Replicate RPD < 20%
Overall Precision Field Duplicate RPD < 30%

Analytical Accuracy (laboratory)

Lab Control Sample

Picric acid: 80 - 120%

Analytical Accuracy (matrix
interference)

Matrix Spike

Picric acid: 80 - 120%

Analytical Accuracy/Bias (matrix
interference)

Matrix Spike Duplicate

RPD < 20%

Analytical Accuracy

Surrogate

1,2-Dinitrobenzene: 83 - 119%
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(UFP-QAPP Manual Section 2.6.2)
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Solid
General Chemistry (SW9060A)
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Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Overall Precision Field Duplicate RPD < 50%
Analytical Accuracy (laboratory) Lab Control Sample 46 - 130%
Analytical Precision (laboratory) Lab Control Sample Duplicate RPD < 20%
Lab Replicate RPD < 20%
Analytical Accuracy (matrix Matrix Spike 46 - 130%
interference)
Analytical Accuracy/Bias (matrix Matrix Spike Duplicate RPD < 20%

interference)
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Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Overall Precision Field Duplicate RPD < 50%
Analytical Precision (laboratory) Lab Replicate RPD < 20%
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QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Solid
General Chemistry Percent Solids/Moisture (D2216)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Overall Precision

Field Duplicate RPD < 20%
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Aqueous
Mercury (SW7470A)
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|
Data Quality Indicator (DQI) QC sample or measu_re'ment Measurement Performance Criteria
performance activity

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Overall Precision Field Duplicate RPD < 30%
Analytical Accuracy (laboratory) Lab Control Sample 82-119%

Low Level Calibration Check 80 - 120%

Verification
Analytical Precision (laboratory) Lab Control Sample Duplicate RPD < 20%

Lab Replicate RPD < 20%
Analytical Accuracy (matrix Matrix Spike 82-119%
interference)
Analytical Accuracy/Bias (matrix Matrix Spike Duplicate RPD < 20%
interference)
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Solid
Mercury (SW7471B)
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|
Data Quality Indicator (DQI) QC sample or measu_re'ment Measurement Performance Criteria
performance activity

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Overall Precision Field Duplicate RPD < 50%
Analytical Accuracy (laboratory) Lab Control Sample 80 - 124%

Low Level Calibration Check 80 - 120%

Verification
Analytical Precision (laboratory) Lab Control Sample Duplicate RPD < 20%

Lab Replicate RPD < 20%
Analytical Accuracy (matrix Matrix Spike 80 - 124%
interference)
Analytical Accuracy/Bias (matrix Matrix Spike Duplicate RPD < 20%
interference)
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

QAPP Worksheet #12: Measurement

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Performance Criteria

(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid
Polychlorinated Biphenyls (SW8082A)

Page 9 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Analytical Precision (laboratory) Confirmation Column Difference RPD < 40%

Lab Control Sample Duplicate RPD < 30%

Lab Replicate RPD < 30%
Overall Precision Field Duplicate RPD < 50%

Analytical Accuracy (laboratory)

Lab Control Sample

PCB-1016 (Aroclor 1016): 47 - 134%

PCB-1260 (Aroclor 1260): 53 - 140%

Analytical Accuracy (matrix
interference)

Matrix Spike

PCB-1016 (Aroclor 1016): 47 - 134%

PCB-1260 (Aroclor 1260): 53 - 140%

Analytical Accuracy/Bias (matrix
interference)

Matrix Spike Duplicate

RPD < 30%

Analytical Accuracy

Surrogate

2,4,5,6-Tetrachloro-meta-xylene: 44 - 130%

Decachlorobiphenyl: 59 - 130%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

QAPP Worksheet #12: Measurement

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Performance Criteria

(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Polychlorinated Biphenyls (SW8082A)

Page 10 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Analytical Precision (laboratory) Confirmation Column Difference RPD < 40%

Lab Control Sample Duplicate RPD < 30%

Lab Replicate RPD < 30%
Overall Precision Field Duplicate RPD < 30%

Analytical Accuracy (laboratory)

Lab Control Sample

PCB-1016 (Aroclor 1016): 46 - 129%

PCB-1260 (Aroclor 1260): 45 - 134%

Analytical Accuracy (matrix
interference)

Matrix Spike

PCB-1016 (Aroclor 1016): 46 - 129%

PCB-1260 (Aroclor 1260): 45 - 134%

Analytical Accuracy/Bias (matrix
interference)

Matrix Spike Duplicate

RPD < 30%

Analytical Accuracy

Surrogate

2,4,5,6-Tetrachloro-meta-xylene: 25 - 120%

Decachlorobiphenyl: 30 - 136%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 11 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid
Semivolatile Organic Compounds (Method 8270D SIM)

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination)

Blanks

No target analyte concentrations > 1/2 LOQ

Overall Precision

Field Duplicate

RPD < 50%

Analytical Accuracy (laboratory)

Lab Control Sample

1-Methylnaphthalene: 43 - 111%
2-Methylnaphthalene: 39 - 114%
Acenaphthene: 44 - 111%
Acenaphthylene: 39 - 116%
Anthracene: 50 - 114%
Benzo(a)anthracene: 54 - 122%
Benzo(a)pyrene: 50 - 125%
Benzo(b)fluoranthene: 53 - 128%
Benzo(g,h,i)perylene: 49 - 127%
Benzo(k)fluoranthene: 56 - 123%
Chrysene: 57 - 118%
Dibenz(a,h)anthracene: 50 - 129%
Fluoranthene: 55 - 119%
Fluorene: 47 - 114%
Indeno(1,2,3-c,d)pyrene: 49 - 130%
Naphthalene: 38 - 111%

UFP-QAPP Page 97 of 318



Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid

Semivolatile Organic Compounds (Method 8270D SIM)

Page 12 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Accuracy (laboratory)

Lab Control Sample

Phenanthrene: 49 - 113%

Pyrene: 55 - 117%

Analytical Precision (laboratory)

Lab Control Sample Duplicate

RPD < 40%

Lab Replicate

RPD < 40%

Analytical Accuracy (matrix
interference)

Matrix Spike

1-Methylnaphthalene: 43 - 111%

2-Methylnaphthalene: 39 - 114%

Acenaphthene: 44 - 111%

Acenaphthylene: 39 - 116%

Anthracene: 50 - 114%

Benzo(a)anthracene: 54 - 122%

Benzo(a)pyrene: 50 - 125%

Benzo(b)fluoranthene: 53 - 128%

Benzo(g,h,i)perylene: 49 - 127%

Benzo(k)fluoranthene: 56 - 123%

Chrysene: 57 - 118%

Dibenz(a,h)anthracene: 50 - 129%

Fluoranthene: 55 - 119%

Fluorene: 47 - 114%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid

Semivolatile Organic Compounds (Method 8270D SIM)

Page 13 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Accuracy (matrix
interference)

Matrix Spike

Indeno(1,2,3-c,d)pyrene: 49 - 130%

Naphthalene: 38 - 111%

Phenanthrene: 49 - 113%

Pyrene: 55 - 117%

Analytical Accuracy/Bias (matrix
interference)

Matrix Spike Duplicate

RPD < 40%

Analytical Accuracy

Surrogate

2-Fluorobiphenyl: 46 - 115%

Nitrobenzene-d5: 44 - 125%

Terphenyl-d14: 58 - 133%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 14 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Agueous

Semivolatile Organic Compounds (Method 8270D SIM)

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination)

Blanks

No target analyte concentrations > 1/2 LOQ

Overall Precision

Field Duplicate

RPD < 30%

Analytical Accuracy (laboratory)

Lab Control Sample

1-Methylnaphthalene: 41 - 115%
2-Methylnaphthalene: 39 - 114%
Acenaphthene: 48 - 114%
Acenaphthylene: 35 - 121%
Anthracene: 53 - 119%
Benzo(a)anthracene: 59 - 120%
Benzo(a)pyrene: 53 - 120%
Benzo(b)fluoranthene: 53 - 126%
Benzo(g,h,i)perylene: 44 - 128%
Benzo(k)fluoranthene: 54 - 125%
Chrysene: 57 - 120%
Dibenz(a,h)anthracene: 44 - 131%
Fluoranthene: 58 - 120%
Fluorene: 50 - 118%
Indeno(1,2,3-c,d)pyrene: 48 - 130%
Naphthalene: 43 - 114%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Agueous

Semivolatile Organic Compounds (Method 8270D SIM)

Page 15 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Accuracy (laboratory)

Lab Control Sample

Phenanthrene: 53 - 115%

Pyrene: 53 - 121%

Analytical Precision (laboratory)

Lab Control Sample Duplicate

RPD < 40%

Lab Replicate

RPD < 40%

Analytical Accuracy (matrix
interference)

Matrix Spike

1-Methylnaphthalene: 41 - 115%

2-Methylnaphthalene: 39 - 114%

Acenaphthene: 48 - 114%

Acenaphthylene: 35 - 121%

Anthracene: 53 - 119%

Benzo(a)anthracene: 59 - 120%

Benzo(a)pyrene: 53 - 120%

Benzo(b)fluoranthene: 53 - 126%

Benzo(g,h,i)perylene: 44 - 128%

Benzo(k)fluoranthene: 54 - 125%

Chrysene: 57 - 120%

Dibenz(a,h)anthracene: 44 - 131%

Fluoranthene: 58 - 120%

Fluorene: 50 - 118%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Agueous

Semivolatile Organic Compounds (Method 8270D SIM)

Page 16 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Accuracy (matrix
interference)

Matrix Spike

Indeno(1,2,3-c,d)pyrene: 48 - 130%

Naphthalene: 43 - 114%

Phenanthrene: 53 - 115%

Pyrene: 53 - 121%

Analytical Accuracy/Bias (matrix
interference)

Matrix Spike Duplicate

RPD < 40%

Analytical Accuracy

Surrogate

2-Fluorobiphenyl: 53 - 106%

Nitrobenzene-d5: 55 - 111%

Terphenyl-d14: 58 - 132%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

QAPP Worksheet #12: Measurement Performance Criteria

Title: UFP-QAPP New York Ordnance Works
Revision Number: 9
Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid
Semivolatile Organic Compounds (SW8270D)

Page 17 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination)

Blanks

No target analyte concentrations > 1/2 LOQ

Overall Precision

Field Duplicate

RPD < 50%

Analytical Accuracy (laboratory)

Lab Control Sample

1,2,4,5-Tetrachlorobenzene: 37 - 119%

1,4-Dioxane (p-Dioxane): 14 - 130%

2,2'-Oxybis(1-chloropropane): 33 - 131%

2,3,4,6-Tetrachlorophenol: 44 - 125%

2,4,5-Trichlorophenol: 41 - 124%

2,4,6-Trichlorophenol: 39 - 126%

2,4-Dichlorophenol: 40 - 122%

2,4-Dimethylphenol: 30 - 127%

2.,4-Dinitrochlorobenzene: 10 - 130%

2,4-Dinitrophenol: 10 - 130%

2,4-Dinitrotoluene: 48 - 126%

2,6-Dinitrotoluene: 46 - 124%

2-Chloronaphthalene: 41 - 114%

2-Chlorophenol: 34 - 121%

2-Methylphenol (o-Cresol): 32 - 122%

2-Nitroaniline: 44 - 127%
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 18 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix: Solid
Analytical Group or Method: Semivolatile Organic Compounds (SW8270D)

Concentration Level (if applicable):

QC sample or measurement

Data Quality Indicator (DQI) performance activity

Measurement Performance Criteria

Analytical Accuracy (laboratory) Lab Control Sample 2-Nitrophenol: 36 - 123%
3,3'-Dichlorobenzidine: 22 - 121%
3-Nitroaniline: 33 - 119%
4,6-Dinitro-2-methylphenol: 29 - 132%
4-Bromophenyl phenyl ether: 46 - 124%
4-Chloro-3-methylphenol: 45 - 122%
4-Chloroaniline: 17 - 106%
4-Chlorophenyl phenyl ether: 45 - 121%
4-Nitroaniline: 41 - 130%

4-Nitrophenol: 30 - 132%
Acetophenone: 33 - 115%

Atrazine: 47 - 127%

Benzaldehyde: 10 - 130%

Benzyl butyl phthalate: 48 - 132%
Biphenyl (Diphenyl): 40 - 117%
Bis(2-chloroethoxy) methane: 36 - 121%
Bis(2-chloroethyl) ether (2-Chloroethyl ether): 31 - 120%
Bis(2-ethylhexyl) phthalate: 51 - 133%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 19 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Solid
Semivolatile Organic Compounds (SW8270D)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (laboratory)

Lab Control Sample Caprolactam: 46 - 117%

Carbazole: 50 - 123%

Cresols, m- & p-: 34 - 119%
Dibenzofuran: 44 - 120%

Diethyl phthalate: 50 - 124%

Dimethyl phthalate: 48 - 124%
Di-n-butyl phthalate: 51 - 128%
di-n-Octyl phthalate: 45 - 140%
Hexachlorobenzene: 45 - 122%
Hexachlorobutadiene: 32 - 123%
Hexachlorocyclopentadiene: 28 - 130%
Hexachloroethane: 28 - 117%
Isophorone: 30 - 122%

Nitrobenzene: 34 - 122%
N-Nitrosodi-n-propylamine: 36 - 120%
N-Nitrosodiphenylamine: 38 - 127%
Pentachlorophenol: 25 - 133%
Phenol: 34 - 121%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid

Semivolatile Organic Compounds (SW8270D)

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Page 20 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Precision (laboratory)

Lab Control Sample Duplicate

RPD = 20%

Lab Replicate

RPD =< 20%

Analytical Accuracy (matrix
interference)

Matrix Spike

1,2,4,5-Tetrachlorobenzene: 37 - 119%

1,4-Dioxane (p-Dioxane): 14 - 130%

2,2'-Oxybis(1-chloropropane): 33 - 131%

2,3,4,6-Tetrachlorophenol: 44 - 125%

2,4,5-Trichlorophenol: 41 - 124%

2,4,6-Trichlorophenol: 39 - 126%

2,4-Dichlorophenol: 40 - 122%

2,4-Dimethylphenol: 30 - 127%

2.,4-Dinitrochlorobenzene: 10 - 130%

2,4-Dinitrophenol: 10 - 130%

2,4-Dinitrotoluene: 48 - 126%

2,6-Dinitrotoluene: 46 - 124%

2-Chloronaphthalene: 41 - 114%

2-Chlorophenol: 34 - 121%

2-Methylphenol (o-Cresol): 32 - 122%

2-Nitroaniline: 44 - 127%
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 21 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix: Solid
Analytical Group or Method: Semivolatile Organic Compounds (SW8270D)

Concentration Level (if applicable):

QC sample or measurement
performance activity

Analytical Accuracy (matrix Matrix Spike 2-Nitrophenol: 36 - 123%

interference) 3,3'-Dichlorobenzidine: 22 - 121%
3-Nitroaniline: 33 - 119%
4,6-Dinitro-2-methylphenol: 29 - 132%
4-Bromophenyl phenyl ether: 46 - 124%
4-Chloro-3-methylphenol: 45 - 122%
4-Chloroaniline: 17 - 106%
4-Chlorophenyl phenyl ether: 45 - 121%
4-Nitroaniline: 41 - 130%

4-Nitrophenol: 30 - 132%
Acetophenone: 33 - 115%

Atrazine: 47 - 127%

Benzaldehyde: 10 - 130%

Benzyl butyl phthalate: 48 - 132%
Biphenyl (Diphenyl): 40 - 117%
Bis(2-chloroethoxy) methane: 36 - 121%
Bis(2-chloroethyl) ether (2-Chloroethyl ether): 31 - 120%
Bis(2-ethylhexyl) phthalate: 51 - 133%

Data Quality Indicator (DQI) Measurement Performance Criteria
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 22 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Solid
Semivolatile Organic Compounds (SW8270D)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (matrix
interference)

Matrix Spike Caprolactam: 46 - 117%

Carbazole: 50 - 123%

Cresols, m- & p-: 34 - 119%
Dibenzofuran: 44 - 120%

Diethyl phthalate: 50 - 124%

Dimethyl phthalate: 48 - 124%
Di-n-butyl phthalate: 51 - 128%
di-n-Octyl phthalate: 45 - 140%
Hexachlorobenzene: 45 - 122%
Hexachlorobutadiene: 32 - 123%
Hexachlorocyclopentadiene: 28 - 130%
Hexachloroethane: 28 - 117%
Isophorone: 30 - 122%

Nitrobenzene: 34 - 122%
N-Nitrosodi-n-propylamine: 36 - 120%
N-Nitrosodiphenylamine: 38 - 127%
Pentachlorophenol: 25 - 133%
Phenol: 34 - 121%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid

Semivolatile Organic Compounds (SW8270D)

Page 23 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Accuracy/Bias (matrix
interference)

Matrix Spike Duplicate

RPD = 20%

Analytical Accuracy

Surrogate

2,4,6-Tribromophenol: 39 - 132%

2-Fluorobiphenyl: 44 - 115%

2-Fluorophenol: 35 - 115%

Nitrobenzene-d5: 37 - 122%

Phenol-d5: 33 - 122%

Terphenyl-d14: 54 - 127%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous

Semivolatile Organic Compounds (SW8270D)

Page 24 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination)

Blanks

No target analyte concentrations > 1/2 LOQ

Overall Precision

Field Duplicate

RPD < 30%

Analytical Accuracy (laboratory)

Lab Control Sample

1,2,4,5-Tetrachlorobenzene: 35 - 121%

1,4-Dioxane (p-Dioxane): 30 - 76%

2,2'-Oxybis(1-chloropropane): 37 - 130%

2,3,4,6-Tetrachlorophenol: 50 - 128%

2,4,5-Trichlorophenol: 53 - 123%

2,4,6-Trichlorophenol: 50 - 125%

2,4-Dichlorophenol: 47 - 121%

2,4-Dimethylphenol: 31 - 124%

2.,4-Dinitrochlorobenzene: 51 - 130%

2,4-Dinitrophenol: 23 - 143%

2,4-Dinitrotoluene: 57 - 128%

2,6-Dinitrotoluene: 57 - 124%

2-Chloronaphthalene: 40 - 116%

2-Chlorophenol: 38 - 117%

2-Methylphenol (o-Cresol): 30 - 117%

2-Nitroaniline: 55 - 127%
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 25 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix: Aqueous
Analytical Group or Method: Semivolatile Organic Compounds (SW8270D)

Concentration Level (if applicable):

QC sample or measurement

Data Quality Indicator (DQI) performance activity

Measurement Performance Criteria

Analytical Accuracy (laboratory) Lab Control Sample 2-Nitrophenol: 47 - 123%
3,3'-Dichlorobenzidine: 27 - 129%
3-Nitroaniline: 41 - 128%
4,6-Dinitro-2-methylphenol: 44 - 137%
4-Bromophenyl phenyl ether: 55 - 124%
4-Chloro-3-methylphenol: 52 - 119%
4-Chloroaniline: 33 - 117%
4-Chlorophenyl phenyl ether: 53 - 121%
4-Nitroaniline: 44 - 119%

4-Nitrophenol: 41 - 118%
Acetophenone: 46 - 118%

Atrazine: 44 - 142%

Benzaldehyde: 10 - 152%

Benzyl butyl phthalate: 53 - 134%
Biphenyl (Diphenyl): 40 - 117%
Bis(2-chloroethoxy) methane: 48 - 120%
Bis(2-chloroethyl) ether (2-Chloroethyl ether): 43 - 118%
Bis(2-ethylhexyl) phthalate: 55 - 135%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 26 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Aqueous
Semivolatile Organic Compounds (SW8270D)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (laboratory)

Lab Control Sample Caprolactam: 30 - 111%

Carbazole: 60 - 122%

Cresols, m- & p-: 29 - 110%
Dibenzofuran: 53 - 118%

Diethyl phthalate: 56 - 125%

Dimethyl phthalate: 45 - 127%
Di-n-butyl phthalate: 59 - 127%
di-n-Octyl phthalate: 51 - 140%
Hexachlorobenzene: 53 - 125%
Hexachlorobutadiene: 22 - 124%
Hexachlorocyclopentadiene: 10 - 130%
Hexachloroethane: 21 - 115%
Isophorone: 42 - 124%

Nitrobenzene: 45 - 121%
N-Nitrosodi-n-propylamine: 49 - 119%
N-Nitrosodiphenylamine: 51 - 123%
Pentachlorophenol: 35 - 138%
Phenol: 35 - 101%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous

Semivolatile Organic Compounds (SW8270D)

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Page 27 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Precision (laboratory)

Lab Control Sample Duplicate

RPD = 20%

Lab Replicate

RPD =< 20%

Analytical Accuracy (matrix
interference)

Matrix Spike

1,2,4,5-Tetrachlorobenzene: 35 - 121%

1,4-Dioxane (p-Dioxane): 30 - 76%

2,2'-Oxybis(1-chloropropane): 37 - 130%

2,3,4,6-Tetrachlorophenol: 50 - 128%

2,4,5-Trichlorophenol: 53 - 123%

2,4,6-Trichlorophenol: 50 - 125%

2,4-Dichlorophenol: 47 - 121%

2,4-Dimethylphenol: 31 - 124%

2.,4-Dinitrochlorobenzene: 51 - 130%

2,4-Dinitrophenol: 23 - 143%

2,4-Dinitrotoluene: 57 - 128%

2,6-Dinitrotoluene: 57 - 124%

2-Chloronaphthalene: 40 - 116%

2-Chlorophenol: 38 - 117%

2-Methylphenol (o-Cresol): 30 - 117%

2-Nitroaniline: 55 - 127%
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 28 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix: Aqueous
Analytical Group or Method: Semivolatile Organic Compounds (SW8270D)

Concentration Level (if applicable):

QC sample or measurement
performance activity

Analytical Accuracy (matrix Matrix Spike 2-Nitrophenol: 47 - 123%

interference) 3,3'-Dichlorobenzidine: 27 - 129%
3-Nitroaniline: 41 - 128%
4,6-Dinitro-2-methylphenol: 44 - 137%
4-Bromophenyl phenyl ether: 55 - 124%
4-Chloro-3-methylphenol: 52 - 119%
4-Chloroaniline: 33 - 117%
4-Chlorophenyl phenyl ether: 53 - 121%
4-Nitroaniline: 44 - 119%

4-Nitrophenol: 41 - 118%
Acetophenone: 46 - 118%

Atrazine: 44 - 142%

Benzaldehyde: 10 - 152%

Benzyl butyl phthalate: 53 - 134%
Biphenyl (Diphenyl): 49 - 115%
Bis(2-chloroethoxy) methane: 48 - 120%
Bis(2-chloroethyl) ether (2-Chloroethyl ether): 43 - 118%
Bis(2-ethylhexyl) phthalate: 55 - 135%

Data Quality Indicator (DQI) Measurement Performance Criteria
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 29 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Aqueous
Semivolatile Organic Compounds (SW8270D)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (matrix
interference)

Matrix Spike Caprolactam: 30 - 111%

Carbazole: 60 - 122%

Cresols, m- & p-: 29 - 110%
Dibenzofuran: 53 - 118%

Diethyl phthalate: 56 - 125%

Dimethyl phthalate: 45 - 127%
Di-n-butyl phthalate: 59 - 127%
di-n-Octyl phthalate: 51 - 140%
Hexachlorobenzene: 53 - 125%
Hexachlorobutadiene: 22 - 124%
Hexachlorocyclopentadiene: 10 - 130%
Hexachloroethane: 21 - 115%
Isophorone: 42 - 124%

Nitrobenzene: 45 - 121%
N-Nitrosodi-n-propylamine: 49 - 119%
N-Nitrosodiphenylamine: 51 - 123%
Pentachlorophenol: 35 - 138%
Phenol: 35 - 101%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous

Semivolatile Organic Compounds (SW8270D)

Page 30 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Accuracy/Bias (matrix
interference)

Matrix Spike Duplicate

RPD = 20%

Analytical Accuracy

Surrogate

2,4,6-Tribromophenol: 43 - 140%

2-Fluorobiphenyl: 44 - 119%

2-Fluorophenol: 19 - 119%

Nitrobenzene-d5: 44 - 120%

Phenol-d5: 27 - 110%

Terphenyl-d14: 50 - 134%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid
Trace Metals (SW6010C)

Page 31 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination)

Blanks

No target analyte concentrations > 1/2 LOQ

Overall Precision

Field Duplicate

RPD < 50%

Analytical Accuracy (laboratory)

Lab Control Sample

Aluminum: 74 - 119%

Barium: 83 - 113%

Beryllium: 83 - 113%

Calcium: 81 - 116%

Chromium: 85 - 113%

Cobalt: 85 - 112%

Copper: 81 - 117%

Iron: 81 - 118%

Lead: 81 - 112%

Magnesium: 78 - 115%

Manganese: 84 - 114%

Nickel: 83 - 113%

Potassium: 81 - 116%

Silver: 82 - 112%

Sodium: 83 - 118%

Vanadium: 82 - 114%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 32 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid
Trace Metals (SW6010C)

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Accuracy (laboratory)

Lab Control Sample

Zinc: 82 - 113%

Low Level Calibration Check 80 - 120%
Verification

Analytical Precision (laboratory) Lab Control Sample Duplicate RPD =< 20%
Lab Replicate RPD =< 20%

Analytical Accuracy (matrix
interference)

Matrix Spike

Aluminum: 74 - 119%
Barium: 83 - 113%
Beryllium: 83 - 113%
Calcium: 81 - 116%
Chromium: 85 - 113%
Cobalt: 85 - 112%
Copper: 81 -117%
Iron; 81 - 118%

Lead: 81 - 112%
Magnesium: 78 - 115%
Manganese: 84 - 114%
Nickel: 83 - 113%
Potassium: 81 - 116%
Silver: 82 - 112%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid
Trace Metals (SW6010C)

Page 33 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Accuracy (matrix Matrix Spike Sodium: 83 - 118%
interference) Vanadium: 82 - 114%
Zinc: 82 -113%
Post Spike 80 - 120%
Analytical Accuracy/Bias (matrix Matrix Spike Duplicate RPD < 20%

interference)
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Trace Metals (SW6010C)

Page 34 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination)

Blanks

No target analyte concentrations > 1/2 LOQ

Overall Precision

Field Duplicate

RPD < 30%

Analytical Accuracy (laboratory)

Lab Control Sample

Aluminum: 86 - 115%

Barium: 88 - 113%

Beryllium: 89 - 112%

Cadmium: 88 - 113%

Calcium: 87 - 113%

Copper: 86 - 114%

Iron: 87 - 115%

Magnesium: 85 - 113%

Manganese: 90 - 114%

Nickel: 88 - 113%

Potassium: 86 - 114%

Selenium: 83 - 114%

Silver: 84 - 115%

Sodium: 87 - 115%

Vanadium: 90 - 111%

Zinc: 87 - 115%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Trace Metals (SW6010C)

Page 35 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Precision (laboratory) Lab Control Sample Duplicate RPD =< 20%
Lab Replicate RPD =< 20%
Analytical Accuracy (laboratory) Low Level Calibration Check 80 - 120%

Verification

Analytical Accuracy (matrix
interference)

Matrix Spike

Aluminum: 86 - 115%

Barium: 88 - 113%

Beryllium: 89 - 112%

Cadmium: 88 - 113%

Calcium: 87 - 113%

Copper: 86 - 114%

Iron: 87 - 115%

Magnesium: 85 - 113%

Manganese: 90 - 114%

Nickel: 88 - 113%

Potassium: 86 - 114%

Selenium: 83 - 114%

Silver: 84 - 115%

Sodium: 87 - 115%

Vanadium: 90 - 111%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Trace Metals (SW6010C)

Page 36 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Accuracy (matrix Matrix Spike Zinc: 87 - 115%
interference) Post Spike 80 -120%
Analytical Accuracy/Bias (matrix Matrix Spike Duplicate RPD =< 20%

interference)
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 37 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix: Solid
Analytical Group or Method: Trace Metals (SW6020A)

Concentration Level (if applicable):

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Data Quality Indicator (DQI)

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Overall Precision Field Duplicate RPD < 50%
Analytical Accuracy (laboratory) Lab Control Sample Antimony: 72 - 124%

Arsenic: 82 - 118%
Cadmium: 84 - 116%
Selenium: 80 - 119%
Thallium: 83 - 118%

Low Level Calibration Check 80 - 120%

Verification
Analytical Precision (laboratory) Lab Control Sample Duplicate RPD =< 20%

Lab Replicate RPD < 20%
Analytical Accuracy (matrix Matrix Spike Antimony: 72 - 124%
interference) Arsenic: 82 - 118%

Cadmium: 84 - 116%
Selenium: 80 - 119%
Thallium: 83 - 118%
Post Spike 80 - 120%

Analytical Accuracy/Bias (matrix Matrix Spike Duplicate RPD < 20%
interference)
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Trace Metals (SW6020A)

Page 38 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination)

Blanks

No target analyte concentrations > 1/2 LOQ

Overall Precision

Field Duplicate

RPD < 30%

Analytical Accuracy (laboratory)

Lab Control Sample

Antimony: 85 - 117%

Arsenic: 84 - 116%

Chromium: 85 - 116%

Cobalt: 86 - 115%

Lead: 88 - 115%

Thallium: 82 - 116%

Low Level Calibration Check 80 - 120%
Verification

Analytical Precision (laboratory) Lab Control Sample Duplicate RPD =< 20%
Lab Replicate RPD =< 20%

Analytical Accuracy (matrix
interference)

Matrix Spike

Antimony: 85 - 117%

Arsenic: 84 - 116%

Chromium: 85 - 116%

Cobalt: 86 - 115%

Lead: 88 - 115%

Thallium: 82 - 116%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 39 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Trace Metals (SW6020A)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy/Bias (matrix
interference)

Matrix Spike Duplicate RPD = 20%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 40 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Trace Metals (SW6020A)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (matrix
interference)

Post Spike 80 -120%
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Title: UFP-QAPP New York Ordnance Works
Revision Number: 9
Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 41 of 54
QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix: Solid
Analytical Group or Method: Volatile Organic Compounds (SW8260C)

Concentration Level (if applicable):

QC sample or measurement

Data Quality Indicator (DQI) performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Overall Precision Field Duplicate RPD < 50%
Analytical Accuracy (laboratory) Lab Control Sample 1,1,1-Trichloroethane: 73 - 130%

1,1,2,2-Tetrachloroethane: 70 - 124%
1,1,2-Trichloro-1,2,2-trifluoroethane: 66 - 136%
1,1,2-Trichloroethane: 78 - 121%
1,1-Dichloroethane: 76 - 125%
1,1-Dichloroethene: 70 - 131%
1,2,3-Trichlorobenzene: 66 - 130%
1,2,4-Trichlorobenzene: 67 - 129%
1,2-Dibromo-3-chloropropane: 61 - 132%
1,2-Dibromoethane (EDB): 78 - 122%
1,2-Dichlorobenzene: 78 - 121%
1,2-Dichloroethane: 73 - 128%
1,2-Dichloropropane: 76 - 123%
1,3-Dichlorobenzene: 77 - 121%
1,3-Dichloropropane: 77 - 121%
1,4-Dichlorobenzene: 75 - 120%

UFP-QAPP Page 127 of 318



Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 42 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Solid
Volatile Organic Compounds (SW8260C)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (laboratory)

Lab Control Sample 2-Butanone (MEK): 51 - 148%
2-Hexanone: 53 - 145%
4-Methyl-2-pentanone (MIBK): 65 - 135%
Acetone: 36 - 164%

Benzene: 77 - 121%
Bromochloromethane: 78 - 125%
Bromodichloromethane: 75 - 127%
Bromoform: 67 - 132%
Bromomethane: 53 - 143%

Carbon disulfide: 63 - 132%
Carbon tetrachloride: 70 - 135%
Chlorobenzene: 79 - 120%
Chloroethane: 59 - 139%
Chloroform: 78 - 123%
Chloromethane: 50 - 136%
cis-1,2-Dichloroethene: 77 - 123%
cis-1,3-Dichloropropene: 74 - 126%
Cyclohexane: 67 - 131%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 43 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Solid
Volatile Organic Compounds (SW8260C)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (laboratory)

Lab Control Sample Dibromochloromethane: 74 - 126%
Dichlorodifluoromethane: 29 - 149%
Ethylbenzene: 76 - 122%
Isopropylbenzene (Cumene): 68 - 134%
m,p-Xylene: 77 - 124%

Methyl acetate: 53 - 144%

Methyl tert-butyl ether (MTBE): 73 - 125%
Methylcyclohexane: 66 - 133%
Methylene chloride: 70 - 128%
o-Xylene: 77 - 123%

Styrene: 76 - 124%

Tetrachloroethene (PCE): 73 - 128%
Toluene: 77 - 121%
trans-1,2-Dichloroethene: 74 - 125%
trans-1,3-Dichloropropene: 71 - 130%
Trichlorofluoromethane: 62 - 140%
Vinyl chloride: 56 - 135%

Analytical Precision (laboratory)

Lab Control Sample Duplicate RPD =< 20%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works
Revision Number: 9
Revision Date: 18 December 2020

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Solid

Volatile Organic Compounds (SW8260C)

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Page 44 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Precision (laboratory)

Lab Replicate

RPD = 20%

Analytical Accuracy (matrix
interference)

Matrix Spike

1,1,1-Trichloroethane: 73 - 130%

1,1,2,2-Tetrachloroethane: 70 - 124%

1,1,2-Trichloro-1,2,2-trifluoroethane: 66 - 136%

1,1,2-Trichloroethane: 78 - 121%

1,1-Dichloroethane: 76 - 125%

1,1-Dichloroethene: 70 - 131%

1,2,3-Trichlorobenzene: 66 - 130%

1,2,4-Trichlorobenzene: 67 - 129%

1,2-Dibromo-3-chloropropane: 61 - 132%

1,2-Dibromoethane (EDB): 78 - 122%

1,2-Dichlorobenzene: 78 - 121%

1,2-Dichloroethane: 73 - 128%

1,2-Dichloropropane: 76 - 123%

1,3-Dichlorobenzene: 77 - 121%

1,3-Dichloropropane: 77 - 121%

1,4-Dichlorobenzene: 75 - 120%

2-Butanone (MEK): 51 - 148%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 45 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Solid
Volatile Organic Compounds (SW8260C)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (matrix
interference)

Matrix Spike 2-Hexanone: 53 - 145%
4-Methyl-2-pentanone (MIBK): 65 - 135%
Acetone: 36 - 164%

Benzene: 77 - 121%
Bromochloromethane: 78 - 125%
Bromodichloromethane: 75 - 127%
Bromoform: 67 - 132%
Bromomethane: 53 - 143%

Carbon disulfide: 63 - 132%
Carbon tetrachloride: 70 - 135%
Chlorobenzene: 79 - 120%
Chloroethane: 59 - 139%
Chloroform: 78 - 123%
Chloromethane: 50 - 136%
cis-1,2-Dichloroethene: 77 - 123%
cis-1,3-Dichloropropene: 74 - 126%
Cyclohexane: 67 - 131%
Dibromochloromethane: 74 - 126%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 46 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Solid
Volatile Organic Compounds (SW8260C)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (matrix
interference)

Matrix Spike Dichlorodifluoromethane: 29 - 149%
Ethylbenzene: 76 - 122%
Isopropylbenzene (Cumene): 68 - 134%
m,p-Xylene: 77 - 124%

Methyl acetate: 53 - 144%

Methyl tert-butyl ether (MTBE): 73 - 125%
Methylcyclohexane: 66 - 133%
Methylene chloride: 70 - 128%
0-Xylene: 77 - 123%

Styrene: 76 - 124%

Tetrachloroethene (PCE): 73 - 128%
Toluene: 77 - 121%
trans-1,2-Dichloroethene: 74 - 125%
trans-1,3-Dichloropropene: 71 - 130%
Trichlorofluoromethane: 62 - 140%
Vinyl chloride: 56 - 135%

Analytical Accuracy/Bias (matrix Matrix Spike Duplicate RPD =< 20%
interference)
Analytical Accuracy Surrogate 1,2-Dichloroethane-d4: 71 - 136%
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Page 47 of 54
QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Matrix: Solid
Analytical Group or Method: Volatile Organic Compounds (SW8260C)
Concentration Level (if applicable):
Data Quality Indicator (DQI) QC sample or measu_rejment Measurement Performance Criteria
performance activity

Analytical Accuracy Surrogate 1-Bromo-4-fluorobenzene (4-Bromofluorobenzene): 79 - 119%

Dibromofluoromethane: 78 - 119%

Toluene-d8: 85 - 116%
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Title: UFP-QAPP New York Ordnance Works
Revision Number: 9
Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 48 of 54
QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Matrix: Aqueous
Analytical Group or Method: Volatile Organic Compounds (SW8260C)

Concentration Level (if applicable):

QC sample or measurement

Data Quality Indicator (DQI) performance activity

Measurement Performance Criteria

Overall accuracy/bias (contamination) |Blanks No target analyte concentrations > 1/2 LOQ
Overall Precision Field Duplicate RPD < 30%
Analytical Accuracy (laboratory) Lab Control Sample 1,1,1-Trichloroethane: 74 - 131%

1,1,2,2-Tetrachloroethane: 71 - 121%
1,1,2-Trichloro-1,2,2-trifluoroethane: 70 - 136%
1,1,2-Trichloroethane: 80 - 119%
1,1-Dichloroethane: 77 - 125%
1,1-Dichloroethene: 71 - 131%
1,2,3-Trichlorobenzene: 69 - 129%
1,2,4-Trichlorobenzene: 69 - 130%
1,2-Dibromo-3-chloropropane: 62 - 128%
1,2-Dibromoethane (EDB): 77 - 121%
1,2-Dichlorobenzene: 80 - 119%
1,2-Dichloroethane: 73 - 128%
1,2-Dichloropropane: 78 - 122%
1,3-Dichlorobenzene: 80 - 119%
1,3-Dichloropropane: 80 - 119%
1,4-Dichlorobenzene: 79 - 118%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 49 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Volatile Organic Compounds (SW8260C)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (laboratory)

Lab Control Sample 2-Butanone (MEK): 56 - 143%
2-Hexanone: 57 - 139%
4-Methyl-2-pentanone (MIBK): 67 - 130%
Acetone: 39 - 160%

Benzene: 79 - 120%
Bromochloromethane: 78 - 123%
Bromodichloromethane: 79 - 125%
Bromoform: 66 - 130%
Bromomethane: 53 - 141%

Carbon disulfide: 64 - 133%
Carbon tetrachloride: 72 - 136%
Chlorobenzene: 82 - 118%
Chloroethane: 60 - 138%
Chloroform: 79 - 124%
Chloromethane: 50 - 139%
cis-1,2-Dichloroethene: 78 - 123%
cis-1,3-Dichloropropene: 75 - 124%
Cyclohexane: 71 - 130%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 50 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Volatile Organic Compounds (SW8260C)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (laboratory)

Lab Control Sample Dibromochloromethane: 74 - 126%
Dichlorodifluoromethane: 32 - 152%
Ethylbenzene: 79 - 121%
Isopropylbenzene (Cumene): 72 - 131%
m,p-Xylene: 80 - 121%

Methyl acetate: 56 - 136%

Methyl tert-butyl ether (MTBE): 71 - 124%
Methylcyclohexane: 72 - 132%
Methylene chloride: 74 - 124%
0-Xylene: 78 - 122%

Styrene: 78 - 123%

Tetrachloroethene (PCE): 74 - 129%
Toluene: 80 - 121%
trans-1,2-Dichloroethene: 75 - 124%
trans-1,3-Dichloropropene: 73 - 127%
Trichlorofluoromethane: 65 - 141%
Vinyl chloride: 58 - 137%

Analytical Precision (laboratory)

Lab Control Sample Duplicate RPD =< 20%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works
Revision Number: 9
Revision Date: 18 December 2020

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous

Volatile Organic Compounds (SW8260C)

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Page 51 of 54

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Analytical Precision (laboratory)

Lab Replicate

RPD = 20%

Analytical Accuracy (matrix
interference)

Matrix Spike

1,1,1-Trichloroethane: 74 - 131%

1,1,2,2-Tetrachloroethane: 71 - 121%

1,1,2-Trichloro-1,2,2-trifluoroethane: 70 - 136%

1,1,2-Trichloroethane: 80 - 119%

1,1-Dichloroethane: 77 - 125%

1,1-Dichloroethene: 71 - 131%

1,2,3-Trichlorobenzene: 69 - 129%

1,2,4-Trichlorobenzene: 69 - 130%

1,2-Dibromo-3-chloropropane: 62 - 128%

1,2-Dibromoethane (EDB): 77 - 121%

1,2-Dichlorobenzene: 80 - 119%

1,2-Dichloroethane: 73 - 128%

1,2-Dichloropropane: 78 - 122%

1,3-Dichlorobenzene: 80 - 119%

1,3-Dichloropropane: 80 - 119%

1,4-Dichlorobenzene: 79 - 118%

2-Butanone (MEK): 56 - 143%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 52 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Aqueous
Volatile Organic Compounds (SW8260C)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (matrix
interference)

Matrix Spike 2-Hexanone: 57 - 139%
4-Methyl-2-pentanone (MIBK): 67 - 130%
Acetone: 39 - 160%

Benzene: 79 - 120%
Bromochloromethane: 78 - 123%
Bromodichloromethane: 79 - 125%
Bromoform: 66 - 130%
Bromomethane: 53 - 141%

Carbon disulfide: 64 - 133%
Carbon tetrachloride: 72 - 136%
Chlorobenzene: 82 - 118%
Chloroethane: 60 - 138%
Chloroform: 79 - 124%
Chloromethane: 50 - 139%
cis-1,2-Dichloroethene: 78 - 123%
cis-1,3-Dichloropropene: 75 - 124%
Cyclohexane: 71 - 130%
Dibromochloromethane: 74 - 126%
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Matrix:
Analytical Group or Method:

Concentration Level (if applicable):

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)
Page 53 of 54

QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Volatile Organic Compounds (SW8260C)

Data Quality Indicator (DQI)

QC sample or measurement

. . Measurement Performance Criteria
performance activity

Analytical Accuracy (matrix
interference)

Matrix Spike Dichlorodifluoromethane: 32 - 152%
Ethylbenzene: 79 - 121%
Isopropylbenzene (Cumene): 72 - 131%
m,p-Xylene: 80 - 121%

Methyl acetate: 56 - 136%

Methyl tert-butyl ether (MTBE): 71 - 124%
Methylcyclohexane: 72 - 132%
Methylene chloride: 74 - 124%
0-Xylene: 78 - 122%

Styrene: 78 - 123%

Tetrachloroethene (PCE): 74 - 129%
Toluene: 80 - 121%
trans-1,2-Dichloroethene: 75 - 124%
trans-1,3-Dichloropropene: 73 - 127%
Trichlorofluoromethane: 65 - 141%
Vinyl chloride: 58 - 137%

Analytical Accuracy/Bias (matrix Matrix Spike Duplicate RPD =< 20%
interference)
Analytical Accuracy Surrogate 1,2-Dichloroethane-d4: 81 - 118%
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Page 54 of 54
QAPP Worksheet #12: Measurement Performance Criteria
(UFP-QAPP Manual Section 2.6.2)
(EPA 2106-G-05 Section 2.2.6)
Matrix: Aqueous
Analytical Group or Method: Volatile Organic Compounds (SW8260C)
Concentration Level (if applicable):
|
Data Quality Indicator (DQI) QC sample or measu_rejment Measurement Performance Criteria
performance activity
Analytical Accuracy Surrogate 1-Bromo-4-fluorobenzene (4-Bromofluorobenzene): 85 - 114%
Dibromofluoromethane: 80 - 119%
Toluene-d8: 89 - 112%
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Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 141 of 318

QAPP Worksheet #13: Secondary Data Criteria and Limitations Table
(UFP-QAPP Manual Section 2.7)
(EPA 2106-G-05 Chapter 3: QAPP Elements for Evaluating Existing Data)

Data Type

Data Source

Data Use Relative to Current
Project

Factors affecting the Reliability of Data and
Limitations on Data Use

Background

Final Site Inspection Report for NYOW, DERP FUDS
Project Number C02NY029003 (Alion, 2008);
Evaluation of Possible Hazards of Former NYOW,
Radisson New Community, Town of Lysander, New
York (D&M, 1981);

Defense Environmental Restoration Program,
Contamination Evaluation at the Former NYOW,
Lysander, New York (M&E, 1990); Site Characterization
Study, Three Rivers Facility, New York State Pesticide
Storage Sites Project, Contract No. D001889 (NYSDEC,
1990); Operation and Maintenance Plan for the Three
Rivers Pesticide Storage Site, Lysander, Onondaga
County, Site No (NYSDEC, 1993); Archives Search
Report, Findings for the former NYOW, Lysander
Township, New York, Project Number CO2NY029003
(USACE, 1999a)

Background information

None

Chemical,
hydrogeology

Alion, 2008; D&M, 1981; M&E, 1990; NYSDEC, 1990;
USACE, 1999a

Boring logs and cross-sections

None

Background, Geology

Alion, 2008; D&M, 1981; M&E, 1990; NYSDEC, 1990;
USACE, 1999a

Background information,
geological data

None

Chemical, Surface
Water Drainage

M&E, 1990; USACE, 1999a

Historical data

Age of the data

Chemical, Background

Alion, 2008; D&M, 1981; M&E, 1990; NYSDEC, 1990;
USACE, 1999a

Historical data

Age of the data




Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 142 of 318

QAPP Worksheet #13: Secondary Data Criteria and Limitations Table, Continued

Data Type

Data Source

Data Use Relative to Current
Project

Factors affecting the Reliability of Data and
Limitations on Data Use

Photographic

Environmental Risk Information Services (2018); NYOW
— Baldwinsville, New York Historical Photographic
Analysis (USACE, 2019)

Aerial photographs to document
land use

Photographs taken between 1938-2019.

Meteorology

Data Tools website NOAA (2017)

Climatic data

Data was collected from a website.

Land Use and
Demography

Factsheet: Empire State Development: Radisson
Community Project (Radisson, 2017)

Land use

Data was collected from a website.
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QAPP Worksheet #14/16: Project Tasks & Schedule

Title: UFP-QAPP New York Ordnance Works
Revision Number: 9
Revision Date: 18 December 2020

Page 143 0f 318
30

ID |Task Name Duration Start Finish

1 NOTICE TO PROCEED 0 days! Wed 6/12/19 Wed 6/12/19]

2 Task 1.1 Project and Financial Management 197.8 wks Wed 6/12/19 Thu 4/27/23

3 Task 2. Review of Data, Data Gap Analysis, Coord Meet 56 days Wed 6/12/19 Wed 8/28/19;

9 Task 3. Project Plans 339 days Thu 8/15/19 Wed 12/9/20!

10 Task 3.1 APP/SSHP 185 days Thu 8/29/19 Wed 5/20/20

1 Prepare Client Draft APP/SSHP 20 days Thu 8/29/19 Wed 9/25/19]

12 CENAE Review of APP/SSHP 20 days Thu 9/26/19 Wed 10/23/19

13 RTC, Prepare Final APP/SSHP 10 days Thu 10/24/19 Wed 11/6/19

14 Final APP/SSHP Submitted 0 days! Wed 11/6/19 Wed 11/6/19]

15 Submit Final APP/SSHP (Mod 2 AOC 5) 0 days! Wed 5/20/20 Wed 5/20/20]

16 Task 3.2-3.4 Work Plan and UFP-QAPP 339 days Thu 8/15/19 Wed 12/9/20

17 Prepare RTCs for CX WP Comments 22 days Thu 8/15/19 Fri 9/13/19

18 Submit Revised WP and UFP-QAPP (Delete AOC 2) 11 days Mon 9/16/19 Mon 9/30/19]

19 CENAE Review of Revised WP 20 days Mon 9/16/19 Fri 10/11/19

20 Prepare and Submit Revised Wrkshts 3, 5, 6, & 15 7 days Mon 10/14/19 Tue 10/22/19

21 CENAE Review of Revised Wrkshts 3, 5, 6, & 15 5days  Wed 10/23/19 Tue 10/29/19

22 Prepare and Submit Revised Wrkshts 10 & 11 10 days  Mon 10/14/19 Fri 10/25/19]

23 CENAE Review of Revised Wrkshts 10 & 11 29 days  Mon 10/28/19 Mon 12/9/19]

24 Prepare and Submit Revised Figures 4.2 through 4.6 16 days  Mon 10/14/19 Mon 11/4/19]

25 CENAE Review of Revised Figures 4.2 through 4.6 5 days Tue 11/5/19 Tue 11/12/19

26 Submit Draft 10, 11, 15 and figures for meeting 1day  Tue 12/10/19 Tue 12/10/19

27 Prepare and Resubmit 10, 11, 15 and figures for Review 9days Wed 12/11/19 Mon 12/23/19

28 CENAE Review of 10, 11, 15 and figures 14 days Tue 12/24/19 Tue 1/14/20:

29 Prepare and Resubmit Worksheets 10, 11, 15 and Figures 15 days Wed 1/15/20 Tue 2/4/20

30 CENAE Review of Revised Wrkshts 15 and Figures 11 days Wed 2/5/20 Wed 2/19/20

31 Prepare and Resubmit Worksheets 10, 11, and 15 17 days Thu 2/20/20 Fri 3/13/20]

32 CENAE Review of Revised Worksheets 10, 11, and 15 9 days! Mon 3/16/20 Thu 3/26/20:

33 Submittal of Entire QAPP 11 days Fri 3/27/20 Fri 4/10/20

34 CENAE Review of Entire QAPP 10 days Mon 4/13/20 Fri 4/24/20

35 Prepare and submit revised QAPP for backcheck 10 days Mon 4/27/20 Fri 5/8/20]

36 CENAE Backcheck of Revised QAPP Submittal 10 days Mon 5/11/20 Fri 5/22/20]

37 CX Submittal of Revised QAPP 5 days Mon 5/25/20 Fri 5/29/20]

38 CX Review of Revised QAPP 11 days Thu 6/11/20 Thu 6/25/20,

39 Submitted draft RTCs to CENAE 0 days! Thu 6/25/20 Thu 6/25/20;

40 Prepare Revised CX QAPP 27 days! Fri 6/26/20 Mon 8/3/20

41 PDT Call to discuss CX RTCs 1 day Tue 7/14/20 Tue 7/14/20

42 Submitted Revised CX RTCs to CENAE 1day Tue 7/21/20 Tue 7/21/20;

43 CX Review of Revised QAPP 11 days Mon 8/3/20 Mon 8/17/20

44 Submit Revised Worksheets 11, 17 and Figures 10 days Tue 8/18/20 Mon 8/31/20

45 CX Review of WS 11, 17 and Figures 4 days! Tue 9/1/20 Fri 9/4/20

46 RTC, Prepare and Submit Draft Final Plans to Stakeholders 6 days! Mon 9/7/20 Mon 9/14/20

47 Stakeholder Review of Draft Plans 28 days Mon 9/14/20 Wed 10/21/20

48 Resolve Stakeholder Comments 29 days Thu 10/22/20 Thu 12/3/20

49 Final QAPP Submitted 4 days Fri 12/4/20 Wed 12/9/20

50 | Task 4. Field Work/Execute the Rl Work Plan 335 days Wed 4/8/20 Wed 7/28/21

51 Wetlands Delineation and Vernal Pool Surveys 120 days Wed 4/8/20 Tue 9/22/20

52 Desktop survey 8 days! Wed 4/8/20 Fri 4/17/20

53 Site Recon/Vernal Pool Survey #1 1 day Wed 4/22/20 Wed 4/22/20

54 Vernal Pool Survey #2 3 days Wed 5/13/20 Fri 5/15/20

55 Wetlands Delineation 10 days Mon 5/18/20 Fri 5/29/20

56 Prepare and Submit Draft Report 48 days Mon 5/18/20 Wed 7/22/20

57 CENAE Review of Draft Report 14 days Thu 7/23/20 Tue 8/11/20

58 Submit Summary Tech Memo and Final Wetlands Report 30 days Wed 8/12/20 Tue 9/22/20

59 Pre-Sampling Investigation 42 days Mon 1/4/21 Tue 3/2/21

60 Potable Well Survey 2 days! Mon 3/1/21 Tue 3/2/21

61 AOC MW Assessment 2 days! Mon 1/4/21 Tue 1/5/21

62 Staging Area Setup 2 days! Mon 1/4/21 Tue 1/5/21

63 AOC 1 Field work 6 days Wed 5/12/21 Wed 5/19/21

64 Vegetation Clearance and Utility Markout 1 day Wed 5/12/21 Wed 5/12/21

65 DPT Sampling 5 days Thu 5/13/21 Wed 5/19/21

66 AOC 3 Field Work 38 days Mon 3/1/21 Wed 4/21/21

67 Geophysical Survey (AOC 3 and 5) 4 days! Tue 3/2/21 Fri 3/5/21

68 Vegetation Clearance and Utility Markout 10 days Mon 3/1/21 Fri 3/12/21

69 DPT Sampling at Landfill 37 days Tue 3/2/21 Wed 4/21/21

70 Soil Vapor Borings and Field Gas Montioring 37 days Tue 3/2/21 Wed 4/21/21

71 DPT Sampling at Open Storage Area 37 days Tue 3/2/21 Wed 4/21/21

72 AOC 4 Field Work 73 days' Mon 2/1/21 Wed 5/12/21

73 Vegetation Clearance and Utility Markout 5 days Tue 2/2/21 Mon 2/8/21

74 DPT Sampling 27 days Mon 2/1/21 Tue 3/9/21

75 ISM Soil Sampling 8 days. Mon 5/3/21 Wed 5/12/21

76 AOC 5 Field Work 10 days Mon 1/4/21 Fri 1/15/21

77 Vegetation Clearance and Utility Markout 5 days Tue 1/5/21 Mon 1/11/217 B 7: 77777777777777777777777777777 [ S S
78 Geophysical Survey (AOC 3 and 5) 2 days Mon 1/4/21 Tue 1/5/21 | | | | |
79 DPT Sampling 10 days Mon 1/4/21 Fri 1/15/21 ! ! ! ! !
80 Background Field Work 39days  Wed 5/12/21 (R R R S S R
81 Background Location 1 Land Clearing and Utility Clearance 1 day Wed 5/12/21 Wed 5/12/21 |
82 DPT Sampling 3 days Thu 5/13/21 Mon 5/17/21 :
83 Background Location 2 Land Clearing and Utility Clearance 1 day Thu 5/13/21 Thu 5/13/21 |
84 DPT Sampling 3 days Fri 5/14/21 Tue 5/18/21 !
85 Background Location 3 Land Clearing and Utility Clearance 1 day Fri 5/14/21 Fri 5/14/21 :
All durations are in work-days Task Milestone * Summary P— Project Summary Qe——————( Progress

Date: Wed 12/9/20

NYOW Schedule as of 9 Dec 2020

Page 1
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QAPP Worksheet #15a: Project Action Limits and Laboratory-Specific Detection/Quantitation Limits -
Text
(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)
(EPA 2106-G-05 Section 2.2.6)

15.1 PROJECT ACTION LIMITS

Project Action Limits (PAL) on Worksheets #15 are the lower of human health and ecological benchmarks
identified based on the hierarchies presented below. Groundwater PALs are based on human health
values only and soil PALs are based on the lower of human health and ecological values.

Human Health
e Groundwater (GW):

o EPARSL (November 2020): Tapwater Tables for Cancer Target Risk of 1E-06 and Target
Hazard Quotient of 0.1 (https://semspub.epa.gov/work/HQ/200045.pdf); then

o New York State Department of Environmental Conservation (NYSDEC; 6 NYCRR Part 703-5,
2019): Surface Water and Groundwater Quality Standards and Groundwater Effluent
Limitations — Groundwater standards
(https://govt.westlaw.com/nycrr/Document/14ed90418cd1711dda432a117e6e0f345 ?viewT
ype=FullText&originationContext=documenttoc&transitionType=CategoryPageltem&contex
tData=(sc.Default)&bhcp=1).

e Soil (SO):

o EPARSL (November 2020) for Residential Soil Tables for Cancer Target Risk of 1E-06 and
Target Hazard Quotient of 0.1 (https://semspub.epa.gov/work/HQ/200045.pdf)

Ecological

Supporting documentation for the ecological PALs is presented in Appendix A. Appendix A.1 presents the
methodology for selecting surrogates for key constituents without ecological benchmarks and Appendix
A.2 presents all of the values within the QAPP ecological PAL selection hierarchy.

The purpose of identifying ecological PALs in the QAPP is to ensure the analytical methods selected are
sensitive enough to detect concentrations at or below the screening benchmark or absent that, the most
sensitive method available.

Soil screening benchmarks are derived for multiple receptor categories and all expected site-specific
terrestrial receptor categories need to be considered when selecting the ecological soil PALs.

For this Site, the expected site-specific terrestrial receptor categories are plants, soil invertebrates, birds,
and mammals. Although the ecological PALs presented in Table A-2 are not presented for each of these
expected terrestrial site-specific receptor categories, each was considered because the screening
benchmark presented in Table A-2 for each reference in the hierarchy is based on the lowest screening
benchmark available from plants, soil invertebrates, birds, and mammals.

As noted previously, the analyte concentrations obtained from the Phase 1 sampling will be used to
determine if the Site evaluation will proceed to Phase 2. As part of the determination, analyte
concentrations will be compared with ecological PALs. During this Phase 1 screening, ecological PALs for


https://semspub.epa.gov/work/HQ/200045.pdf
https://govt.westlaw.com/nycrr/Document/I4ed90418cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)&bhcp=1
https://govt.westlaw.com/nycrr/Document/I4ed90418cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)&bhcp=1
https://govt.westlaw.com/nycrr/Document/I4ed90418cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)&bhcp=1
https://semspub.epa.gov/work/HQ/200045.pdf
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QAPP Worksheet #15a: Project Action Limits and Laboratory-Specific Detection/Quantitation Limits,
Continued

soil will be presented for each of the site-specific receptor categories identified during the site-specific
resource receptor inventory (see Worksheet 17, Section 17.2.3). Comparing site-specific receptor
category-based PALs with analytical results will provide multiple lines of evidence to determine whether
or not there is an ecological basis to proceed to Phase 2 and ensure that the site-specific terrestrial
ecological receptor categories are considered when determining whether or not to proceed to Phase 2. If
it is determined that the investigation will proceed to Phase 2, screening on a site-specific terrestrial
receptor category basis will ensure that ecological PAL DQOs for soil are tailored to the receptors to be
evaluated in the Phase 2 ecological evaluation.

e Soil (SO) (if reference has more than one receptor, the lowest value was selected):

o EPA Eco-SSLs (Eco-SSLs; various dates) (https://www.epa.gov/chemical-research/interim-
ecological-soil-screening-level-documents)

o EPA Region 4 Ecological Risk Assessment Supplemental Guidance (2018) —Soil Screening
Values for Hazardous Waste Sites (https://www.epa.gov/sites/production/files/2018-
03/documents/era_regional_supplemental_guidance_report-march-2018_update.pdf).

o EPA Region 5 (2003) RCRA Ecological Screening Levels (ESLs)
(https://archive.epa.gov/region5/waste/cars/web/pdf/ecological-screening-levels-
200308.pdf)

o Los Alamos National Laboratory (LANL) ECORISK Database Ecological Screening Levels (2017)
(https://www.lanl.gov/environment/protection/eco-risk-assessment.php)

Note that PALs for m,p-xylene and m,p-cresol are the lower of the two isomers.

Appendix A.3 presents the selected soil human health and ecological PALs side-by-side along with the
value selected as the final PAL that is shown on Worksheet #15 tables.

15.1 LABORATORY LIMITS

Laboratory Limits (Limit of Quantitation (LOQ), Limit of Detection (LOD), and Detection Limit (DL)) are
current as of when the information was requested for the UFP-QAPP and should be considered
representative. The following laboratories are not DoD accredited for the noted analyses; therefore three-
tiered reporting (i.e., LOQ, LOD, and Detection Limit) is not available:

e TA Corpus Christi — Methods 9081/6010B for CEC.

TA Savannah has recently been certified for DNCB. Three-tiered reporting limits have not yet been
provided.

15.2 PROJECT QUANTITATION LIMIT GOALS

Project Quantitation Limit Goals (PQLG) are set to % the PAL, (factors as per the Intergovernmental Data
Quiality Task Force (IDQTF)) UFP-QAPP Manual Section 2.6.2.3; EPA, DoD and Department of Energy (DoE),
2005) unless % the PAL is less than the laboratory-achievable LOQ. If % the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG.


https://www.epa.gov/chemical-research/interim-ecological-soil-screening-level-documents
https://www.epa.gov/chemical-research/interim-ecological-soil-screening-level-documents
https://www.epa.gov/sites/production/files/2018-03/documents/era_regional_supplemental_guidance_report-march-2018_update.pdf
https://www.epa.gov/sites/production/files/2018-03/documents/era_regional_supplemental_guidance_report-march-2018_update.pdf
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QAPP Worksheet #15a: Project Action Limits and Laboratory-Specific Detection/Quantitation Limits,
Continued

For human health-based PALs, setting the PQLG to % the PAL introduces a safety factor, which equates
the PQLG to a cancer target risk of 5E-07 or a target hazard quotient of 0.05.

15.3 ANALYTE LISTS

Routine analytes for which there is no PAL and which are unlikely to be site-related were considered for
elimination from the analysis unless there was a PAL for that analyte in another matrix. Based on these
criteria, no analytes were eliminated. Note that VOCs without PALs were retained at AOC 3 and AOC 5
because they are frequently associated with landfills and therefore will allow for a more comprehensive
assessment of potential risk. The retained analytes without PALs had the PQLG set to five times the LOQ.

15.4 ANALYTES WITH LOQS GREATER THAN PALS

Some analytes have limits (LOQs and/or LODs) greater than PALs. This indicates that achievement of the
PAL is technically infeasible by the laboratory with the selected method. Prior to the finalization of
Worksheet #15, methods were changed for known constituents of potential concern when possible to
meet PALs; however, many analytes do not have alternatives to achieve lower limits.

Non-detects will be reported at the LOD; therefore, if the LOD meets the PAL, there is no effect on the
risk assessment process. If the LOD does not meet the appropriate PAL for the specific human health or
ecological risk assessment, how non-detects are handled will depend on the characteristics of the data
set. When the PAL is less than the LOQ, detections less than the LOQ (J qualified results) cannot be used
to determine whether contamination is above or below the PAL, unless these results are part of a data
set that contains at least one result greater or equal to the LOQ.

e If detected concentrations of an analyte exceed the PAL, the analyte will be carried through the
Phase 1 risk screening using the LOD as the concentration for non-detects when calculating
summary statistics and as the input in ProUCL (if applicable).

e In the cases when no detects are greater or equal to the LOQ in a data set (i.e., all detects are J-
qualified), for the purposes of the Phase 1 risk screening, the concentration of the analyte will be
set equal to the LOQ because the LOQ is a more defensible concentration than the J-qualified
result and this will be discussed in the Uncertainty Analysis.

o If there are no detected concentrations, the Uncertainty Analysis will include a discussion of
potential risks. The Uncertainty Analysis will first evaluate the likelihood of non-detected analytes
being DoD-related chemicals based on site history and operation, and eliminate analytes that are
unlikely to be DoD-related from the risk assessment. The Uncertainty Analysis will then assume
the maximum LOD for a DoD-related chemical as the exposure point concentration for the
exposure area and the results will be qualitatively discussed in the Uncertainty Analysis.

The results of the Phase 1 risk screening, among other evaluations (e.g., frequency of detection,
comparisons with background), will be used to determine the need for and scope of a Phase 2 sampling
program.

For analytes with LOQs and/or LODs greater than PALs, the impacts on data usability vary as noted below.
Note that the majority of these analytes are VOCs/SVOCs that are being analyzed for in AOC 3 (Landfill
Area) and AOC 5 (Former Power Plant) and are not directly related to the manufacture of ammonium
picrate.
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QAPP Worksheet #15a: Project Action Limits and Laboratory-Specific Detection/Quantitation Limits,
Continued

This evaluation does not account for sample-specific limits that may be elevated due to matrix effects, QC
issues, or other analytical issues; which, if present, would need to be considered during the risk
assessment process.

15.4.1 Groundwater

Considers human health screening levels only. See method- and medium-specific #15 tables below the
text.

Residential Tapwater PAL is less than the LOQ and/or LOD, MCL equal to or greater than the LOQ —
Although not meeting one type of risk-based screening level, these analytes would be adequately
regulated based on meeting the promulgated Federal standard. See text above regarding how non-detects
will be treated in the risk assessments. Analytes to which this applies are:

e Antimony

e Arsenic
e Cadmium
e Mercury

e Selenium

e Thallium

e 1,2,4-Trichlorobenzene

e 1,1,2-Trichloroethane

e 1,2-Dichloroethane

e 1,2-Dichloropropane

e 1,4-Dichlorobenzene

e Benzene

e Bromodichloromethane, chloroform, dibromochloromethane (individual LOQs of 1 pg/L versus
MCL for total trihalomethanes of 80 ug/L)

e Carbon tetrachloride

e Vinyl chloride

e Benzo(a)pyrene

e Hexachlorocyclopentadiene

Residential Tapwater PAL is less than the LOD; cancer-based RSL is within a factor of 10 of the LOQ and/or
LOD — If concentrations in the dataset are all non-detected and/or comprised of J values, decisions
whether the analyte is detected still can be made within the 1E-05 excess lifetime cancer risk (ELCR) range,
which is within EPA’s acceptable risk range. As per CERCLA guidelines, these data would be deemed usable
in the risk assessments; however, quantitative risk estimates would not be reliable.

e Benzo(a)anthracene

e Dibenz(a,h)anthracene
e 2,4,6-Trichlorophenol
e 4-Nitroaniline

e Atrazine

e Hexachloroethane
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QAPP Worksheet #15a: Project Action Limits and Laboratory-Specific Detection/Quantitation Limits,
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e Pentachlorophenol

Residential Tapwater PAL is less than the LOD; cancer-based RSL is within a factor of 100 of the LOQ and/or
LOD — If concentrations in the dataset are all non-detected and/or comprised of J values, decisions
whether the analyte is detected still can be made within the 1E-04 excess lifetime cancer risk (ELCR) range,
which is within EPA’s acceptable risk range. As per CERCLA guidelines, these data would be deemed usable
in the risk assessments; however, quantitative risk estimates would not be reliable.

e 1,1,2,2-Tetrachloroethane
e 1,2-Dibromoethane

e 1,4-Dioxane

e 2,4-Dinitrotoluene

e 2,6-Dinitrotoluene

e 4-Chloroaniline

e Nitrobenzene

Residential Tapwater PAL falls between the LOQ and the LOD — These chemicals may be positively
identified as detected, but the quantification would be estimated. As per CERCLA guidelines, these data
would be deemed usable in the risk assessments. Chemicals to which this applies are:

o Nickel

e 2-Chlorophenol

e 2-Nitroaniline

e 2,4-Dichlorophenol

e Bis(2-chloroethoxy)methane
e Bis(2-ethylhexyl) phthalate

Residential Tapwater PAL is less than or equal to the LOD — Reliable risk-based decisions cannot be made
unless the concentrations are greater than the LOQ. See text above regarding how non-detects will be
treated in the risk assessments.

e Cobalt

o Silver

e Vanadium

e 1,2-Dibromo-3-chloropropane
e 1,2,45-Tetrachlorobenzene

e 2,4-DNP (constituent of potential concern)
e 3 3’-Dichlorobenzidine

e 4,6-Dinitro-2-methylphenol

e Biphenyl

e Bis(2-chloroethyl) ether

e Dibenzofuran

e Hexachlorobenzene

e Hexachlorobutadiene
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QAPP Worksheet #15a: Project Action Limits and Laboratory-Specific Detection/Quantitation Limits,
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e N-Nitrosodi-n-propylamine

3-Nitroaniline NYSDEC Groundwater Standards PAL is equal to the DL. Reliable risk-based decisions cannot
be made unless the concentrations are greater than the LOQ. See text above regarding how non-detects
will be treated in the risk assessments.

15.4.2 Soils

Considers the lower of human health and ecological screening levels. See method- and medium-specific
#15 tables below the text.

Soil PAL (i.e., the lower of the human health and ecological screening value) falls between the LOQ and
the LOD — These chemicals may be positively identified as detected, but the quantification would be
estimated. As per CERCLA guidelines, these data would be deemed usable in the risk assessments.
Chemicals to which this applies are:

e Thallium

e cis-1,3-Dichloropropene

e trans-1,3-Dichloropropene
e 1,24 5-Tetrachlorobenzene
e 2-Methylphenol

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

Cresols, m- & p-

e Dibenzofuran

e Diethyl phthalate

e Hexachlorobenzene

e N-Nitrosodi-n-propylamine
e Pentachlorophenol

Human health-based PAL selected and the residential soil RSL is less than the LOD; cancer-based RSL is
within a factor of 10 of the LOQ and the LOD — If concentrations in the dataset are all non-detected and/or
comprised of J values, decisions whether the analyte is detected still can be made within the 1E-05 excess
lifetime cancer risk (ELCR) range, which is within EPA’s acceptable risk range. As per CERCLA guidelines,
these data would be deemed usable in the risk assessments; however, quantitative risk estimates would
not be reliable.

e 1,2-Dibromo-3-chloropropane
e 3 3’-Dichlorobenzidine

Soil PAL (i.e., the lower of the human health and ecological screening value) is less than the LOD — Reliable
risk-based decisions cannot be made unless the concentrations are greater than the LOQ. See text above
regarding how non-detects will be treated in the risk assessments.

e Mercury
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Bromomethane

2,3,4,6-Tetrachlorophenol

2-Chlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-DNP (constituent of potential concern)
2-Chloronaphthalene

2-Nitroaniline

4,6-Dinitro-2-methylphenol

Atrazine

Biphenyl

Bis(2-ethylhexyl)phthalate

Di-n-butyl phthalate

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Picric acid (constituent of potential concern)
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QAPP Worksheet #15b: PALs and Laboratory-Specific DL/QL — Tables

Project Quantitation Limit Goals, LOQs, LODs, and DLs are highlighted on the Worksheet #15 tables using
the following rules.

PQLG: Highlighted yellow if zero or greater than 1/3 of associated PAL or Screening Level. Note
that all PQLGs are highlighted yellow because they were set to % of the associated PAL.

LOQ: Highlighted yellow if zero or greater than % of associated Project Quantitation Limit Goal.
LOD: Highlighted yellow if zero or greater than % of associated LOQ.

DL: Highlighted yellow if zero or greater than associated LOD.

Contents List

Aqueous —SW8270D-SIM
Aqueous —SW6010C
Aqueous — SW6020A
Aqueous —SW7470A
Aqueous — SW8082A
Aqueous — SW8260C
Aqueous —SW8270D
Aqueous —SW8330B
Solid — SW8270D-SIM
Solid — D2216

Solid — SW6010C

Solid — SW6020A

Solid —SW7471B

Solid — SW8082A

Solid — SW8260C

Solid — SW8270D

Solid (Discrete) — SW8330A
Solid (ISM) — SW8330B
Solid — SW9060A

Solid — SW9081
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(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)
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Matrix: Aqueous
Analytical Group: GC/MS-SIM Analysis by SW8270D (Method 8270D SIM PAHs GW and SO)
Concentration Level (if applicable): Units: Mg/l
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)
1-Methylnaphthalene 1.1 2020 Nov EPA Tapwater (THQ 0.1) 0.55 0.1 0.04 0.0183
2-Methylnaphthalene 3.6 2020 Nov EPA Tapwater (THQ 0.1) 1.8 0.1 0.05 0.0214
Acenaphthene 53 2020 Nov EPA Tapwater (THQ0.1) 26.5 0.1 0.04 0.0042
Acenaphthylene 0.5 0.1 0.04 0.0051
Anthracene 180 2020 Nov EPA Tapwater (THQ0.1) 90 0.1 0.1 0.0307
Benzo(a)anthracene 0.03 2020 Nov EPA Tapwater (THQ0.1) 0.1 0.1 0.1 0.0283
Benzo(a)pyrene 0.025 2020 Nov EPA Tapwater (THQ0.1) 0.1 0.1 0.05 0.0248
Benzo(b)fluoranthene 0.25 2020 Nov EPA Tapwater (THQ0.1) 0.125 0.1 0.1 0.0396
Benzo(g,h,i)perylene 0.5 0.1 0.1 0.0372
Benzo(k)fluoranthene 2.5 2020 Nov EPA Tapwater (THQ0.1) 1.25 0.1 0.05 0.0229
Chrysene 25 2020 Nov EPA Tapwater (THQ0.1) 12.5 0.1 0.1 0.0331
Dibenz(a,h)anthracene 0.025 2020 Nov EPA Tapwater (THQ0.1) 0.1 0.1 0.1 0.0277
Fluoranthene 80 2020 Nov EPA Tapwater (THQ0.1) 40 0.1 0.1 0.0486
Fluorene 29 2020 Nov EPA Tapwater (THQ0.1) 14.5 0.1 0.04 0.0192
Indeno(1,2,3-c,d)pyrene 0.25 2020 Nov EPA Tapwater (THQ 0.1) 0.125 0.1 0.1 0.0392
Naphthalene 0.12 2020 Nov EPA Tapwater (THQ 0.1) 0.1 0.1 0.05 0.023
Phenanthrene 0.5 0.1 0.1 0.0494
Pyrene 12 2020 Nov EPA Tapwater (THQ 0.1) 6 0.1 0.1 0.0451

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If % the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.

Page 153 of 318



(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits
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Matrix: Aqueous
Analytical Group: Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry (SW6010C ICP Metals GW and
SO)
Concentration Level (if applicable): Units: Mg/l
. Project Limit of Limit of i
Project . . - e N . Detection
Analyte A L. Project Action Limit Reference Quantitation | Quantitation | Detection L.
Action Limit . Limit (DL)
Limit Goal (LoQ) (LOD)
Aluminum 2000 2020 Nov EPA Tapwater (THQ0.1) 1000 300 70 18
Barium 380 2020 Nov EPA Tapwater (THQ0.1) 190 10 2 0.82
Beryllium 2.5 2020 Nov EPA Tapwater (THQ 0.1) 1.5 1.5 0.5 0.165
Cadmium 0.92 2020 Nov EPA Tapwater (THQ0.1) 5 5 1.8 0.452
Calcium 5000 1000 160 77.8
Copper 80 2020 Nov EPA Tapwater (THQ 0.1) 40 15 10 4.2
Iron 1400 2020 Nov EPA Tapwater (THQ 0.1) 700 100 85 22
Magnesium 2500 500 60 26.4
Manganese 43 2020 Nov EPA Tapwater (THQ 0.1) 21.5 10 4 1.88
Nickel 39 2020 Nov EPA Tapwater (THQ 0.1) 40 40 8 2.56
Potassium 15000 3000 940 237
Selenium 10 2020 Nov EPA Tapwater (THQ0.1) 22 22 19 6.3
Silver 9.4 2020 Nov EPA Tapwater (THQ 0.1) 15 15 5 1.96
Sodium 20000 New York State Groundwater 703.5 10000 5000 1000 373
Vanadium 8.6 New York State Groundwater 703.5 15 15 4 1.11
Zinc 600 2020 Nov EPA Tapwater (THQ 0.1) 300 150 15 4.53

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits
(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)
(EPA 2106-G-05 Section 2.2.6)

Aqueous
Trace Metals by Inductively Coupled Plasma/Mass Spectrometry (SW6020A ICPMS Metals GW and SO)

Matrix:
Analytical Group:

Concentration Level (if applicable): Units: ug/L
. Project Limit of Limit of i
Project . . - e N . Detection
Analyte A L. Project Action Limit Reference Quantitation | Quantitation | Detection L.
Action Limit . Limit (DL)
Limit Goal (LoQ) (LOD)
Antimony 0.78 2020 Nov EPA Tapwater (THQ0.1) 6 6 1 0.4
Arsenic 0.052 2020 Nov EPA Tapwater (THQ 0.1) 5 5 1 0.33
Chromium 2200 2020 Nov EPA Tapwater (THQO0.1) - 1100 10 1.8 0.5
Chromium
Cobalt 0.6 2020 Nov EPA Tapwater (THQ 0.1) 1 0.35 0.0923
Lead 15 2020 Nov EPA Tapwater (THQ 0.1) 7.5 0.7 0.18
Thallium 0.02 2020 Nov EPA Tapwater (THQ 0.1) 1 0.2 0.089

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Aqueous
Analytical Group: Mercury in Water (Manual Cold-Vapor Technique) (SW7470A Mercury GW)
Concentration Level (if applicable): Units: Hg/L
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)
Mercury 0.063 2020 Nov EPA Tapwater (THQ0.1) 0.2 0.2 0.08 0.027

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.
Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits
(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)
(EPA 2106-G-05 Section 2.2.6)

Matrix: Aqueous

Analytical Group: Polychlorinated Biphenyls (PCB) (SW8082A PCBs SO and GW)

Concentration Level (if applicable): Units: Mg/l

Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)

PCB-1016 (Aroclor 1016) 0.14 2020 Nov EPA Tapwater (THQ 0.1) 1 1 0.4 0.124

PCB-1221 (Aroclor 1221) 0.0047 2020 Nov EPA Tapwater (THQ 0.1) 1 1 0.25 0.214

PCB-1232 (Aroclor 1232) 0.0047 2020 Nov EPA Tapwater (THQ 0.1) 1 1 0.6 0.166

PCB-1242 (Aroclor 1242) 0.0078 2020 Nov EPA Tapwater (THQ 0.1) 1 1 1 0.419

PCB-1248 (Aroclor 1248) 0.0078 2020 Nov EPA Tapwater (THQ 0.1) 1 1 0.3 0.0915

PCB-1254 (Aroclor 1254) 0.0078 2020 Nov EPA Tapwater (THQ 0.1) 1 1 0.25 0.114

PCB-1260 (Aroclor 1260) 0.0078 2020 Nov EPA Tapwater (THQ 0.1) 1 1 0.4 0.16

PCB-1262 (Aroclor 1262) 5 1 0.5 0.222

PCB-1268 (Aroclor 1268) 5 1 1 0.363

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If % the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Aqueous
Analytical Group: Volatile Organic Compounds by GC/MS (SW8260C VOCs GW and SO)
Concentration Level (if applicable): Units: Mg/l
Project ] ) o Projec.t . o Limit o.f . Limit o.f I.Det.ection
Analyte Action Limit Project Action Limit Reference  |Quantitation Limit|Quantitation  |Detection Limit (DL)
Goal (LOQ) (LOD)
1,1,1-Trichloroethane 800 2020 Nov EPA Tapwater (THQ0.1) 400 1 0.4 0.16
1,1,2,2-Tetrachloroethane 0.076 2020 Nov EPA Tapwater (THQ0.1) 1 1 0.8 0.21
1,1,2-Trichloro-1,2,2-trifluoroethane 1000 2020 Nov EPA Tapwater (THQ0.1) 500 3 0.4 0.181
1,1,2-Trichloroethane 0.041 2020 Nov EPA Tapwater (THQ0.1) 1 1 0.8 0.27
1,1-Dichloroethane 2.8 2020 Nov EPA Tapwater (THQ0.1) 1.4 1 0.8 0.22
1,1-Dichloroethene 28 2020 Nov EPA Tapwater (THQ0.1) 14 1 0.8 0.23
1,2,3-Trichlorobenzene 0.7 2020 Nov EPA Tapwater (THQ0.1) 1 0.8 0.21
1,2,4-Trichlorobenzene 0.4 2020 Nov EPA Tapwater (THQ0.1) 1 0.8 0.21
1,2-Dibromo-3-chloropropane 0.00033 2020 Nov EPA Tapwater (THQ0.1) 5 1.6 0.47
1,2-Dibromoethane (EDB) 0.0075 2020 Nov EPA Tapwater (THQ0.1) 1 0.4 0.18
1,2-Dichlorobenzene 30 2020 Nov EPA Tapwater (THQ0.1) 15 1 0.4 0.15
1,2-Dichloroethane 0.17 2020 Nov EPA Tapwater (THQ0.1) 1 1 0.4 0.13
1,2-Dichloropropane 0.82 2020 Nov EPA Tapwater (THQ0.1) 1 1 0.4 0.18
1,3-Dichlorobenzene 3 New York State Groundwater 703.5 1.5 1 0.4 0.13
1,3-Dichloropropane 37 New York State Groundwater 703.5 18.5 1 0.2 0.0903
1,4-Dichlorobenzene 0.48 2020 Nov EPA Tapwater (THQ0.1) 1 1 0.4 0.16
2-Butanone (MEK) 560 2020 Nov EPA Tapwater (THQ0.1) 280 6 4 2
2-Hexanone 3.8 2020 Nov EPA Tapwater (THQ0.1) 5 5 4 1.7
4-Methyl-2-pentanone (MIBK) 630 2020 Nov EPA Tapwater (THQ 0.1) 315 5 3.2 0.98
Acetone 1400 2020 Nov EPA Tapwater (THQ0.1) 700 10 6.4 1.9
Benzene 0.46 2020 Nov EPA Tapwater (THQ 0.1) 1 1 0.4 0.16
Bromochloromethane 8.3 2020 Nov EPA Tapwater (THQ0.1) 4.15 1 0.2 0.1
Bromodichloromethane 0.13 2020 Nov EPA Tapwater (THQ0.1) 1 1 0.4 0.17
Bromoform 3.3 2020 Nov EPA Tapwater (THQ0.1) 1.65 1 1 0.458
Bromomethane 0.75 2020 Nov EPA Tapwater (THQ0.1) 2 2 0.8 0.21
Carbon disulfide 81 2020 Nov EPA Tapwater (THQ0.1) 40.5 2 0.8 0.167
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Aqueous
Analytical Group: Volatile Organic Compounds by GC/MS (SW8260C VOCs GW and SO)
Concentration Level (if applicable): Units: Mg/l
Project ] ) o Projec.t . o Limit o.f . Limit o.f I.Det.ection
Analyte Action Limit Project Action Limit Reference  |Quantitation Limit|Quantitation  |Detection Limit (DL)
Goal (LOQ) (LOD)
Carbon tetrachloride 0.46 2020 Nov EPA Tapwater (THQ0.1) 2 2 0.4 0.19
Chlorobenzene 7.8 2020 Nov EPA Tapwater (THQ0.1) 3.9 1 0.4 0.17
Chloroethane 2100 2020 Nov EPA Tapwater (THQ0.1) 1050 2 1.6 0.41
Chloroform 0.22 2020 Nov EPA Tapwater (THQ0.1) 1 1 0.4 0.16
Chloromethane 19 2020 Nov EPA Tapwater (THQ0.1) 9.5 2 0.8 0.3
cis-1,2-Dichloroethene 3.6 2020 Nov EPA Tapwater (THQ0.1) 1.8 1 0.4 0.15
cis-1,3-Dichloropropene 5 1 0.4 0.16
Cyclohexane 1300 2020 Nov EPA Tapwater (THQ0.1) 650 2 0.8 0.28
Dibromochloromethane 0.87 2020 Nov EPA Tapwater (THQ0.1) 1 1 0.4 0.17
Dichlorodifluoromethane 20 2020 Nov EPA Tapwater (THQ0.1) 10 2 0.8 0.31
Ethylbenzene 1.5 2020 Nov EPA Tapwater (THQ0.1) 1 1 0.4 0.16
Isopropylbenzene (Cumene) 45 2020 Nov EPA Tapwater (THQ0.1) 22.5 1 0.4 0.19
m,p-Xylene 19 2020 Nov m&p Cresol and m&p Xylene (9.5 2 0.8 0.153
Methyl acetate 2000 2020 Nov EPA Tapwater (THQ0.1) 1000 5 4 1.64
Methyl tert-butyl ether (MTBE) 14 2020 Nov EPA Tapwater (THQ 0.1) 7 5 0.8 0.25
Methylcyclohexane 10 2 0.4 0.102
Methylene chloride 11 2020 Nov EPA Tapwater (THQ0.1) 5.5 5 2 0.938
o-Xylene 19 2020 Nov EPA Tapwater (THQ0.1) 9.5 1 0.4 0.19
Styrene 120 2020 Nov EPA Tapwater (THQ0.1) 60 1 0.8 0.356
Tetrachloroethene (PCE) 4.1 2020 Nov EPA Tapwater (THQ0.1) 2.05 1 0.4 0.2
Toluene 110 2020 Nov EPA Tapwater (THQ0.1) 55 1 0.4 0.17
trans-1,2-Dichloroethene 6.8 2020 Nov EPA Tapwater (THQ0.1) 3.4 1 0.4 0.15
trans-1,3-Dichloropropene 5 1 0.4 0.19
Trichlorofluoromethane 520 2020 Nov EPA Tapwater (THQ0.1) 260 2 0.8 0.29
Vinyl chloride 0.019 2020 Nov EPA Tapwater (THQ 0.1) 1.5 1.5 0.2 0.1
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits
(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)
(EPA 2106-G-05 Section 2.2.6)

Matrix: Aqueous
Analytical Group: Volatile Organic Compounds by GC/MS (SW8260C VOCs GW and SO)
Concentration Level (if applicable): Units: Hg/L
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference  [Quantitation Limit|Quantitation Detection Limit (DL)
Goal (LOQ) (LOD)

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If % the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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Matrix:
Analytical Group:

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

Aqueous
Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry (SW8270D SVOCs TCL
DNCB and DNP GW and SO)

(EPA 2106-G-05 Section 2.2.6)

QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Concentration Level (if applicable): Units: Mg/l
. Project Limit of Limit of i
Project . . - e N . Detection
Analyte A L. Project Action Limit Reference Quantitation | Quantitation | Detection L.
Action Limit . Limit (DL)
Limit Goal (LoQ) (LOD)
1,2,4,5-Tetrachlorobenzene 0.17 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.76
1,4-Dioxane (p-Dioxane) 0.46 2020 Nov EPA Tapwater (THQ0.1) 10 10 10 3.4
2,2'-Oxybis(1-chloropropane) 71 2020 Nov EPA Tapwater (THQ0.1) 35.5 10 2 0.78
2,3,4,6-Tetrachlorophenol 24 2020 Nov EPA Tapwater (THQ0.1) 12 10 2 0.72
2,4,5-Trichlorophenol 120 2020 Nov EPA Tapwater (THQ0.1) 60 10 2 1.2
2,4,6-Trichlorophenol 1.2 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.85
2,4-Dichlorophenol 4.6 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 1.1
2,4-Dimethylphenol 36 2020 Nov EPA Tapwater (THQ 0.1) 18 10 10 4
2,4-Dinitrochlorobenzene 100 20 10 4.5
2,4-Dinitrophenol 3.9 2020 Nov EPA Tapwater (THQ0.1) 50 50 20 10
2,4-Dinitrotoluene 0.24 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 1.2
2,6-Dinitrotoluene 0.049 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 1.1
2-Chloronaphthalene 75 2020 Nov EPA Tapwater (THQ0.1) 37.5 10 2 0.8
2-Chlorophenol 9.1 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.87
2-Methylphenol (o-Cresol) 93 2020 Nov EPA Tapwater (THQ0.1) 46.5 10 2 0.89
2-Nitroaniline 19 2020 Nov EPA Tapwater (THQ0.1) 50 50 2 1.3
2-Nitrophenol 50 10 2 0.76
3,3'-Dichlorobenzidine 0.13 2020 Nov EPA Tapwater (THQ0.1) 60 60 60 30
3-Nitroaniline 5 New York State Groundwater 703.5 50 50 10 5
4,6-Dinitro-2-methylphenol 0.15 2020 Nov EPA Tapwater (THQ0.1) 50 50 20 10
4-Bromophenyl phenyl ether 50 10 2 0.77
4-Chloro-3-methylphenol 140 2020 Nov EPA Tapwater (THQ0.1) 70 10 2 1
4-Chloroaniline 0.37 2020 Nov EPA Tapwater (THQ0.1) 20 20 5 2.2
4-Chlorophenyl phenyl ether 50 10 2 0.84
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

Matrix:
Analytical Group:

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

Aqueous
Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry (SW8270D SVOCs TCL

(EPA 2106-G-05 Section 2.2.6)

DNCB and DNP GW and SO)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Concentration Level (if applicable): Units: Mg/l
. Project Limit of Limit of i
Project . . - e N . Detection
Analyte A L. Project Action Limit Reference Quantitation | Quantitation | Detection L.
Action Limit . Limit (DL)
Limit Goal (LoQ) (LOD)
4-Nitroaniline 3.8 2020 Nov EPA Tapwater (THQ0.1) 50 50 10 5
4-Nitrophenol 250 50 4 1.9
Acetophenone 190 2020 Nov EPA Tapwater (THQ0.1) 95 10 2 0.57
Atrazine 0.3 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 1.2
Benzaldehyde 19 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 1.1
Benzyl butyl phthalate 16 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 1.2
Biphenyl (Diphenyl) 0.083 2020 Nov EPA Tapwater (THQ 0.1) 10 10 2 0.58
Bis(2-chloroethoxy) methane 5.9 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.94
Bis(2-chloroethyl) ether (2-Chloroethyl ether) (0.014 2020 Nov EPA Tapwater (THQ 0.1) 10 10 2 1.1
Bis(2-ethylhexyl) phthalate 5.6 2020 Nov EPA Tapwater (THQ 0.1) 10 10 2.5 1.6
Caprolactam 990 2020 Nov EPA Tapwater (THQ0.1) 495 10 2 0.79
Carbazole 50 10 2 0.71
Cresols, m- & p- 93 2020 Nov m&p Cresol and m&p Xylene [46.5 10 2 1.3
Dibenzofuran 0.79 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.79
Diethyl phthalate 1500 2020 Nov EPA Tapwater (THQ 0.1) 750 10 2 0.88
Dimethyl phthalate 50 10 2 0.99
Di-n-butyl phthalate 90 2020 Nov EPA Tapwater (THQ 0.1) 45 10 2 0.83
di-n-Octyl phthalate 20 2020 Nov EPA Tapwater (THQ 0.1) 10 10 2.5 14
Hexachlorobenzene 0.0098 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.79
Hexachlorobutadiene 0.14 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.62
Hexachlorocyclopentadiene 0.041 2020 Nov EPA Tapwater (THQ0.1) 10 10 5 2.5
Hexachloroethane 0.33 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.76
Isophorone 78 2020 Nov EPA Tapwater (THQ0.1) 39 10 2 0.9
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

Matrix:
Analytical Group:

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

Aqueous
Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry (SW8270D SVOCs TCL
DNCB and DNP GW and SO)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Concentration Level (if applicable): Units: ug/L
. Project Limit of Limit of i
Project . . - e N . Detection
Analyte A L. Project Action Limit Reference Quantitation | Quantitation | Detection L.
Action Limit . Limit (DL)
Limit Goal (LoQ) (LOD)
Nitrobenzene 0.14 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.73
N-Nitrosodi-n-propylamine 0.011 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.72
N-Nitrosodiphenylamine 12 2020 Nov EPA Tapwater (THQ0.1) 10 10 2 0.92
Pentachlorophenol 0.041 2020 Nov EPA Tapwater (THQ0.1) 50 50 4 2
Phenol 580 2020 Nov EPA Tapwater (THQ0.1) 290 10 2 0.83

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.
Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If % the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Aqueous
Analytical Group: Nitroaromatics and Nitramines by HPLC (SW8330B Explosives GW)
Concentration Level (if applicable): Units: Hg/L
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)
Picric acid 4 2020 Nov EPA Tapwater (THQ0.1) 2 0.4 0.12 0.0436

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.
Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9
Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Page 165 of 318

Matrix: Solid
Analytical Group: GC/MS-SIM Analysis by SW8270D (Method 8270D SIM PAHs GW and SO)
Concentration Level (if applicable): Units: uglkg
. Project Limit of Limit of .
Project . L - o . Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)
1-Methylnaphthalene 18000 2020 Nov EPA Resident Soil (THQ 0.1) |9000 10 2 0.52
2-Methylnaphthalene 24000 2020 Nov EPA Resident Soil (THQ 0.1) |12000 10 2 0.618
Acenaphthene 360000 2020 Nov EPA Resident Soil (THQ 0.1) |180000 10 1.07 0.32
Acenaphthylene 50 10 1.07 0.34
Anthracene 1800000 2020 Nov EPA Resident Soil (THQ 0.1) |900000 10 4.33 1.44
Benzo(a)anthracene 1100 2020 Nov EPA Resident Soil (THQ 0.1) |550 10 4.33 1.8
Benzo(a)pyrene 110 2020 Nov EPA Resident Soil (THQ 0.1) |55 10 4.33 1.48
Benzo(b)fluoranthene 1100 2020 Nov EPA Resident Soil (THQ 0.1) |550 10 6.67 2.4
Benzo(g,h,i)perylene 50 10 6.67 2.2
Benzo(k)fluoranthene 11000 2020 Nov EPA Resident Soil (THQ 0.1) |5500 10 4.33 2
Chrysene 110000 2020 Nov EPA Resident Soil (THQ 0.1) |55000 10 4.33 2
Dibenz(a,h)anthracene 110 2020 Nov EPA Resident Soil (THQ 0.1) |55 10 6.67 2.6
Fluoranthene 240000 2020 Nov EPA Resident Soil (THQ 0.1) |120000 10 4.33 2
Fluorene 240000 2020 Nov EPA Resident Soil (THQ 0.1) |120000 10 2.67 0.94
Indeno(1,2,3-c,d)pyrene 1100 2020 Nov EPA Resident Soil (THQ 0.1) |550 10 6.67 2.2
Naphthalene 2000 2020 Nov EPA Resident Soil (THQ 0.1) [1000 10 2 0.652
Phenanthrene 50 10 6.67 2.2
Pyrene 180000 2020 Nov EPA Resident Soil (THQ 0.1)  |[90000 10 6.67 2.2

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If % the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.

Note: For ecological assessment, PAHs will be totaled, which yields a PAL of 29,000 pg/kg for low molecular weight PAHs and 1,100 pg/kg for high molecular weight
PAHs. See benchmarks in Appendix A.2 and A.3.



QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Solid
Analytical Group: Percent Solids (D2216 Percent Moisture SO and SD)
Concentration Level (if applicable): Units:  Percent
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)

Solids

0.5

0.1

0.05

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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Title: UFP-QAPP New York Ordnance Works

Revision Number: 9
Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits
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Matrix: Solid
Analytical Group: Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry (SW6010C ICP Metals GW and
SO)
Concentration Level (if applicable): Units:  mgl/kg
. Project Limit of Limit of i
Project . . - e N . Detection
Analyte A L. Project Action Limit Reference Quantitation | Quantitation | Detection L.
Action Limit . Limit (DL)
Limit Goal (LoQ) (LOD)
Aluminum 7700 2020 Nov EPA Resident Soil (THQ 0.1) 3850 50 6 1.55
Barium 330 EPA Ecological Soil Screening Levels 165 2 0.9 0.296
Beryllium 16 2020 Nov EPA Resident Soil (THQ 0.1) 8 0.5 0.12 0.033
Calcium 500 100 50 14.1
Chromium 26 EPA Ecological Soil Screening Levels 13 3.5 0.4 0.123
Cobalt 2.3 2020 Nov EPA Resident Soil (THQ 0.1) 1.15 1 0.2 0.0679
Copper 28 EPA Ecological Soil Screening Levels 14 5 0.8 0.217
Iron 5500 2020 Nov EPA Resident Soil (THQ 0.1) 2750 80 20 8.27
Lead 11 EPA Ecological Soil Screening Levels 5.5 0.9 0.8 0.31
Magnesium 150 30 20 7.92
Manganese 180 2020 Nov EPA Resident Soil (THQ 0.1) 90 4.5 0.4 0.1
Nickel 38 EPA Ecological Soil Screening Levels 19 4 0.45 0.132
Potassium 1500 300 160 41
Silver 4.2 EPA Ecological Soil Screening Levels 2.1 1.5 0.6 0.16
Sodium EPA Ecological Soil Screening Levels 2500 500 100 28.8
Vanadium 7.8 EPA Ecological Soil Screening Levels 3.9 2 0.35 0.094
Zinc 46 EPA Ecological Soil Screening Levels 23 8 1.5 0.398

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If % the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.



Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits
(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)
(EPA 2106-G-05 Section 2.2.6)

Solid
Trace Metals by Inductively Coupled Plasma/Mass Spectrometry (SW6020A ICPMS Metals GW and SO)

Matrix:
Analytical Group:
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Concentration Level (if applicable): Units: mg/kg
. Project Limit of Limit of i
Project . . - e N . Detection
Analyte A L. Project Action Limit Reference Quantitation | Quantitation | Detection ..
Action Limit . Limit (DL)
Limit Goal (LoQ) (LOD)
Antimony 0.27 EPA Ecological Soil Screening Levels 0.2 0.2 0.05 0.014
Arsenic 0.68 2020 Nov EPA Resident Soil (THQ 0.1) 0.6 0.6 0.2 0.0506
Cadmium 0.36 EPA Ecological Soil Screening Levels 0.18 0.1 0.035 0.00938
Selenium 0.52 EPA Ecological Soil Screening Levels 0.5 0.5 0.4 0.133
Thallium 0.05 EPA Region 4 Soil 0.1 0.1 0.01 0.00351

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.
Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If % the PAL is less than the laboratory-achievable
LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.



QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Solid
Analytical Group: Mercury in Soil (Manual Cold-Vapor Technique) (SW7471B Mercury SO)
Concentration Level (if applicable): Units: mg/kg
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)
Mercury 0.013 EPA Region 4 Soil 0.017 0.017 0.0133 0.00553

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.
Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Solid

Analytical Group: Polychlorinated Biphenyls (PCB) (SW8082A PCBs SO and GW)

Concentration Level (if applicable): Units: Mg/kg

Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)

PCB-1016 (Aroclor 1016) 410 2020 Nov EPA Resident Soil (THQ 0.1) 205 66 30.7 10.2

PCB-1221 (Aroclor 1221) 200 2020 Nov EPA Resident Soil (THQ 0.1) 100 94 80 31.2

PCB-1232 (Aroclor 1232) 170 2020 Nov EPA Resident Soil (THQ 0.1) 85 66 30.7 10.2

PCB-1242 (Aroclor 1242) 230 2020 Nov EPA Resident Soil (THQ 0.1) 115 66 48 18.2

PCB-1248 (Aroclor 1248) 230 2020 Nov EPA Resident Soil (THQ 0.1) 115 66 15 4.78

PCB-1254 (Aroclor 1254) 120 2020 Nov EPA Resident Soil (THQ 0.1) 66 66 33.3 11

PCB-1260 (Aroclor 1260) 240 2020 Nov EPA Resident Soil (THQ 0.1) 120 66 6.67 2.33

PCB-1262 (Aroclor 1262) 330 66 16 5.47

PCB-1268 (Aroclor 1268) 330 66 6.67 2.72

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
Note: For ecological assessment, PCBs will be totaled, which yields a PAL of 41 pg/kg. See benchmarks in Appendix A.2 and A.3.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9
Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)
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Matrix: Solid
Analytical Group: Volatile Organic Compounds by GC/MS (SW8260C VOCs GW and SO)
Concentration Level (if applicable): Units: Mg/kg
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)
1,1,1-Trichloroethane 40 EPA Region 4 Soil 20 5 5 1.98
1,1,2,2-Tetrachloroethane 127 EPA Region 4 Soil 63.5 5 0.8 0.285
1,1,2-Trichloro-1,2,2-trifluoroethane 670000 2020 Nov EPA Resident Soil (THQ 0.1) 335000 20 6.4 1.66
1,1,2-Trichloroethane 150 2020 Nov EPA Resident Soil (THQ 0.1) 75 5 3.2 0.88
1,1-Dichloroethane 140 EPA Region 4 Soil 70 5 0.8 0.21
1,1-Dichloroethene 40 EPA Region 4 Soil 20 5 1.6 0.59
1,2,3-Trichlorobenzene 6300 2020 Nov EPA Resident Soil (THQ 0.1) 3150 5 3.2 0.81
1,2,4-Trichlorobenzene 270 EPA Region 4 Soil 135 5 1.6 0.73
1,2-Dibromo-3-chloropropane 53 2020 Nov EPA Resident Soil (THQ 0.1) 10 10 10 3.66
1,2-Dibromoethane (EDB) 36 2020 Nov EPA Resident Soil (THQ 0.1) 18 5 1.6 0.52
1,2-Dichlorobenzene 90 EPA Region 4 Soil 45 5 5 1.87
1,2-Dichloroethane 400 EPA Region 4 Soil 200 5 1.6 0.7
1,2-Dichloropropane 280 EPA Region 4 Soil 140 5 1.6 0.55
1,3-Dichlorobenzene 80 EPA Region 4 Soil 40 5 1.6 0.48
1,3-Dichloropropane 160000 EPA Region 4 Soil 80000 5 0.4 0.173
1,4-Dichlorobenzene 880 EPA Region 4 Soil 440 5 0.8 0.245
2-Butanone (MEK) 1000 EPA Region 4 Soil 500 20 12.8 3.89
2-Hexanone 360 EPA Region 4 Soil 180 20 12.8 4.89
4-Methyl-2-pentanone (MIBK) 443000 EPA Region 5 RCRA SO Ecological 222000 20 12.8 4.36
Screening Levels
Acetone 1200 EPA Region 4 Soil 600 72 72 35.6
Benzene 120 EPA Region 4 Soil 60 5 0.4 0.151
Bromochloromethane 15000 2020 Nov EPA Resident Soil (THQ 0.1) 7500 5 5 2.46
Bromodichloromethane 290 2020 Nov EPA Resident Soil (THQ 0.1) 145 5 5 2.13
Bromoform 70 EPA Region 4 Soil 35 5.1 5.1 2.55




QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9
Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)
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Matrix: Solid
Analytical Group: Volatile Organic Compounds by GC/MS (SW8260C VOCs GW and SO)
Concentration Level (if applicable): Units: Mg/kg
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LOQ) (LOD)
Bromomethane EPA Region 4 Soil 10 10 3.2 1.35
Carbon disulfide EPA Region 4 Soil 5 5 1.66
Carbon tetrachloride 50 EPA Region 4 Soil 25 5 2.01
Chlorobenzene 2400 EPA Region 4 Soil 1200 5 2.06
Chloroethane 1400000 2020 Nov EPA Resident Soil (THQ 0.1) 700000 10 6.4 1.99
Chloroform 50 EPA Region 4 Soil 25 10 0.8 0.29
Chloromethane 10400 EPA Region 5 RCRA SO Ecological 5200 10 1.6 0.77
Screening Levels
cis-1,2-Dichloroethene 40 EPA Region 4 Soil 20 5 0.8 0.201
cis-1,3-Dichloropropene 1 EPA Region 4 Soil 5 5 0.4 0.1
Cyclohexane 650000 2020 Nov EPA Resident Soil (THQ 0.1) 325000 5 5 1.76
Dibromochloromethane 2050 EPA Region 5 RCRA SO Ecological 1030 5 5 2.27
Screening Levels
Dichlorodifluoromethane 8700 2020 Nov EPA Resident Soil (THQ 0.1) 4350 10 6.4 2.74
Ethylbenzene 270 EPA Region 4 Soil 135 5 0.8 0.305
Isopropylbenzene (Cumene) 40 EPA Region 4 Soil 20 5 5 2.41
m,p-Xylene 100 EPA Region 4 Soil 50 3.2 3.2 1.04
Methyl acetate 7800000 2020 Nov EPA Resident Soil (THQ 0.1) 3900000 8.5 8 2.75
Methyl tert-butyl ether (MTBE) 47000 2020 Nov EPA Resident Soil (THQ 0.1) 23500 20 6.4 2.11
Methylcyclohexane 25 5 1.6 0.42
Methylene chloride 210 EPA Region 4 Soil 105 5 3.2 1.6
o-Xylene 100 EPA Region 4 Soil 50 5 0.8 0.266
Styrene 1200 EPA Region 4 Soil 600 5 0.8 0.28
Tetrachloroethene (PCE) 60 EPA Region 4 Soil 30 5 5 191
Toluene 150 EPA Region 4 Soil 75 5 0.8 0.227




QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Solid
Analytical Group: Volatile Organic Compounds by GC/MS (SW8260C VOCs GW and SO)
Concentration Level (if applicable): Units: Mg/kg
Project Project Limit of Limit of Detection
Analyte . o Project Action Limit Reference Quantitation | Quantitation | Detection .
Action Limit . Limit (DL)
Limit Goal (LOQ) (LOD)
trans-1,2-Dichloroethene 40 EPA Region 4 Soil 20 0.8 0.39
trans-1,3-Dichloropropene 1 EPA Region 4 Soil 5 0.2 0.083
Trichlorofluoromethane 16400 EPA Region 4 Soil 8200 10 10 3.2
Vinyl chloride 30 EPA Region 4 Soil 15 5 3.2 1.34

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

Matrix:
Analytical Group:

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9
Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

Solid

Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry (SW8270D SVOCs TCL
DNCB and DNP GW and SO)

(EPA 2106-G-05 Section 2.2.6)
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Concentration Level (if applicable): Units: Hg/kg
. Project Limit of Limit of i
Project . . - e N . Detection
Analyte A L. Project Action Limit Reference Quantitation | Quantitation | Detection L.
Action Limit . Limit (DL)
Limit Goal (LoQ) (LOD)
1,2,4,5-Tetrachlorobenzene 180 EPA Region 4 Soil 330 330 67 31
1,4-Dioxane (p-Dioxane) 2050 EPA Region 5 RCRA SO Ecological 1030 330 330 120
Screening Levels
2,2'-Oxybis(1-chloropropane) 19900 EPA Region 5 RCRA SO Ecological 9950 330 67 30
Screening Levels
2,3,4,6-Tetrachlorophenol 40 EPA Region 4 Soil 330 330 83 22
2,4,5-Trichlorophenol 4000 EPA Region 4 Soil 2000 330 67 35
2,4,6-Trichlorophenol 6300 2020 Nov EPA Resident Soil (THQ 0.1) 3150 330 67 29
2,4-Dichlorophenol 50 EPA Region 4 Soil 330 330 67 35
2,4-Dimethylphenol 40 EPA Region 4 Soil 330 330 67 44
2,4-Dinitrochlorobenzene 600 Derived - See Appendix A.1 - Soil 660 660 330 150
2,4-Dinitrophenol 61 EPA Region 4 Soil 1700 1700 1300 830
2,4-Dinitrotoluene 1700 2020 Nov EPA Resident Soil (THQ 0.1) 850 330 83 49
2,6-Dinitrotoluene 360 2020 Nov EPA Resident Soil (THQ 0.1) 330 330 67 42
2-Chloronaphthalene 12.2 EPA Region 5 RCRA SO Ecological 330 330 67 35
Screening Levels
2-Chlorophenol 60 EPA Region 4 Soil 330 330 67 40
2-Methylphenol (o-Cresol) 100 EPA Region 4 Soil 330 330 67 27
2-Nitroaniline 20 EPA Region 4 Soil 1700 1700 170 45
2-Nitrophenol 1600 EPA Region 5 RCRA SO Ecological 800 330 67 41
Screening Levels
3,3'-Dichlorobenzidine 30 EPA Region 4 Soil 660 660 67 28
3-Nitroaniline 8500 1700 83 46




Matrix:
Analytical Group:

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9
Revision Date: 18 December 2020

eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

Solid

Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry (SW8270D SVOCs TCL
DNCB and DNP GW and SO)

(EPA 2106-G-05 Section 2.2.6)

QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

Page 175 of 318

Concentration Level (if applicable): Units: Hg/kg
. Project Limit of Limit of i
Project . . - e N . Detection
Analyte A L. Project Action Limit Reference Quantitation | Quantitation | Detection L.
Action Limit . Limit (DL)
Limit Goal (LoQ) (LOD)

4,6-Dinitro-2-methylphenol 144 EPA Region 5 RCRA SO Ecological 1700 1700 330 170
Screening Levels

4-Bromophenyl phenyl ether 1650 330 67 36

4-Chloro-3-methylphenol 7950 EPA Region 5 RCRA SO Ecological 3980 330 67 35
Screening Levels

4-Chloroaniline 1000 EPA Region 4 Soil 660 660 83 52

4-Chlorophenyl phenyl ether 1650 330 67 44

4-Nitroaniline 21900 EPA Region 5 RCRA SO Ecological 11000 1700 83 49
Screening Levels

4-Nitrophenol 5120 EPA Region 4 Soil 2560 1700 670 330

Acetophenone 300000 EPA Region 5 RCRA SO Ecological 150000 330 67 28
Screening Levels

Atrazine 0.05 EPA Region 4 Soil 330 330 67 23

Benzaldehyde 170000 2020 Nov EPA Resident Soil (THQ 0.1) 85000 330 170 58

Benzyl butyl phthalate 590 EPA Region 4 Soil 330 330 67 26

Biphenyl (Diphenyl) 200 EPA Region 4 Soil 1700 1700 330 110

Bis(2-chloroethoxy) methane 302 EPA Region 5 RCRA SO Ecological 330 330 67 39
Screening Levels

Bis(2-chloroethyl) ether (2-Chloroethyl ether) (230 2020 Nov EPA Resident Soil (THQ 0.1) 330 330 83 45

Bis(2-ethylhexyl) phthalate 20 EPA Region 4 Soil 330 330 67 29

Caprolactam 3100000 2020 Nov EPA Resident Soil (THQ 0.1) 1550000 330 170 66

Carbazole 70 EPA Region 4 Soil 330 330 67 30

Cresols, m- & p- 80 EPA Region 4 Soil 330 330 67 43




Matrix:
Analytical Group:

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

Solid

Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry (SW8270D SVOCs TCL
DNCB and DNP GW and SO)

(EPA 2106-G-05 Section 2.2.6)

QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Concentration Level (if applicable): Units: Hg/kg
. Project Limit of Limit of i
Project . . - e N . Detection
Analyte A L. Project Action Limit Reference Quantitation | Quantitation | Detection L.
Action Limit . Limit (DL)
Limit Goal (LoQ) (LOD)

Dibenzofuran 150 EPA Region 4 Soil 330 330 67 33

Diethyl phthalate 250 EPA Region 4 Soil 330 330 67 37
Dimethyl phthalate 350 EPA Region 4 Soil 330 330 67 34
Di-n-butyl phthalate 11 EPA Region 4 Soil 330 330 67 30
di-n-Octyl phthalate 910 EPA Region 4 Soil 455 330 67 29
Hexachlorobenzene 79 EPA Region 4 Soil 330 330 67 39
Hexachlorobutadiene EPA Region 4 Soil 330 330 67 36
Hexachlorocyclopentadiene EPA Region 4 Soil 330 330 67 41
Hexachloroethane 24 EPA Region 4 Soil 330 330 67 28
Isophorone 139000 EPA Region 5 RCRA SO Ecological 69500 330 67 33

Screening Levels

Nitrobenzene 2200 EPA Region 4 Soil 1100 330 67 26
N-Nitrosodi-n-propylamine 78 2020 Nov EPA Resident Soil (THQ 0.1) 330 330 67 32
N-Nitrosodiphenylamine 545 EPA Region 4 Soil 330 330 67 33
Pentachlorophenol 1000 2020 Nov EPA Resident Soil (THQ 0.1) 1700 1700 670 330
Phenol 790 EPA Region 4 Soil 395 330 67 34

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If % the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Solid
Analytical Group: Nitroaromatics and Nitramines by High Performance Liquid Chromatography (HPLC) (SW8330A Explosives
Concentration Level (if applicable): Units: Hg/kg
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)
Picric acid 6.1 Derived - See Appendix A.1 - Soil 250 250 165 56.3

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.
Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Solid
Analytical Group: Nitroaromatics and Nitramines by HPLC (SW8330B Explosives SO ISM)
Concentration Level (if applicable): Units: Hg/kg
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)
Picric acid 6.1 Derived - See Appendix A.1 - Soil 100 100 100 56.3

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.
Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits

(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

Title: UFP-QAPP New York Ordnance Works

Revision Number: 9

Revision Date: 18 December 2020
eQAPP Version:eQAPP_USNAE-C02NY0290-01-RIFS.000000 (not approved)

Matrix: Solid
Analytical Group: Total Organic Carbon (SW9060A TOC SO Discrete)
Concentration Level (if applicable): Units: mg/kg
Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)
Total Organic Carbon 20000 4000 2000 902

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.

Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #15: Project Action Limit and Laboratory-Specific Detection/Quantitation Limits
(UFP-QAPP Manual Section 2.6.2.3 and Figure 15)
(EPA 2106-G-05 Section 2.2.6)

Solid
Cation-Exchange Capacity of Soils (Sodium Acetate) (SW9081 CEC SO)

Matrix:
Analytical Group:

Concentration Level (if applicable): Units: mEqg/100g

Project Project Limit of Limit of Detection
Analyte Action Limit Project Action Limit Reference Quantitation | Quantitation | Detection Limit (DL)
Limit Goal (LoQ) (LOD)
Cation-Exchange Capacity 0.25 0.05 0 0

A blank in the Project Action Limit (PAL) column indicates that no PAL is available.
Project Quantitation Limit Goals (PQLG) are set to % the PAL, unless % the PAL is less than the laboratory-achievable LOQ. If }; the PAL is less than the laboratory-
achievable LOQ, the LOQ is selected as the PQLG. Analytes without PALs had the PQLG set to five times the LOQ.

LOQs, LODs, DLs are derived by the laboratories, are current as of when the information was requested for the UFP-QAPP, and should be considered representative.

PQLG, LOQ, LOD, and DL are highlighted yellow if the value does not meet the PAL.
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QAPP Worksheet #17: Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)
(EPA 2106-G-05 Section 2.3.1)

17.1 INTRODUCTION

This worksheet provides information on the field program for the Former NYOW Site. It builds on
Worksheet #11 and discusses the methods required to execute the field program, including the
methodology and rationale for selecting and/or modifying actual sampling techniques, and locations and
depths based on field conditions.

Phase 1 is a judgmental sampling design intended to provide sufficient information regarding the nature
and extent of sampling efforts that will be completed in Phase 2. The physical boundaries of the Site were
described in the CSM presented in Worksheet #10. Six months is anticipated for data collection, the timing
of which is dependent on multiple factors including weather constraints, property access, laboratory
capacity, etc. Contingencies are provided for any field conditions encountered that may impact the
sampling design and/or schedule.

The field program worksheet includes:

e Site Reconnaissance (Subsection 17.2)

e Mobilization (Subsection 17.3)

e Surface Geophysical Surveys — AOC 3 and AOC 5 (Subsection 17.4)
e ISM Surface Soil Investigation (Subsection 17.5)

e Geoprobe® DPT Subsurface Investigation (Subsection 17.6)

e Water Level Measurements (Subsection 17.7)

e Sample Management (Subsection 17.8)

Decontamination Procedures (Subsection 17.9)

Management of Investigation-Derived Wastes (Subsection 17.10)
Site Restoration (Subsection 17.11)

References (Subsection 17.12)

The field activities listed above will be performed in accordance with Bluestone SOPs (see Appendix B).

Note that the DoD is not responsible for the investigation of mobilization of metals owing to the acid tanks
that were remediated by NYSDEC. Therefore, no soil or groundwater sampling is planned associated with
the three former acid tanks at AOC 1. However, DoD is responsible for the metals used during the picric
acid manufacturing process, so the rest of AOC 1 will be assessed for metals outside the footprint of the
former acid tanks and immediate groundwater.

17.2  SITE RECONNAISSANCE

Site reconnaissance activities further described below include obtaining access to private properties,
wetland delineation and vernal pool identification, resource receptor survey, sampling location
identification, overhead obstruction and subsurface utility mark-out, and vegetation removal. Initial
reconnaissance will also include further review of aerial photographs and photographic documentation.
Photographs of site conditions will be documented prior to, during, and after completion of field activities.
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17.2.1 Access to Private Property

Access to private property must be obtained in order to execute the field investigation. USACE will be
responsible for obtaining rights-of-entry for all properties. Bluestone will provide a list of property owners
to be contacted prior to the field activities. The list will include the mailing address and telephone number
of the property owners (if available). Field work will commence once USACE establishes an access
agreement with the owner(s) of each privately-owned parcel proposed for the field program. Bluestone
will contact and coordinate with property owners to schedule sampling activities. During the field
program, sampling crews will carry a hard copy of the signed access agreement for each parcel, as needed.
Per USACE direction, a minimum of one full week (seven days) advanced verbal notice will be provided to
the facility/property owners prior to mobilization.

Due to the intrusive nature of some field activities, it is possible that property owners may object to having
a DPT rig on their property or may feel that the field team is trespassing. If USACE cannot secure rights-
of-entry, Bluestone will obtain the contact information for several of the closest neighbors (if possible)
and provide the information to USACE to establish rights-of-entry to the adjacent properties.

17.2.2 Wetland Delineation and Vernal Pool Identification

A wetlands delineation will be conducted for all four AOCs (1, 3, 4, and 5) to identify jurisdictional areas
such as wetlands, streams, and vernal pools that may be impacted by site-related contamination. The
wetlands delineation will be conducted in accordance with the USACE Wetlands Delineation Manual
(1987) and the Regional Supplement to the USACE Wetland Delineation Manual: North Central and
Northeast Region, Version 2.0 (USACE, 2012). Delineation activities will also incorporate requirements of
The Freshwater Wetlands Act (6 NYCRR Part 663-665) (NYSDEC, 1997). Desktop research will be conducted
first, followed by a field assessment and determination per applicable guidelines. Assessment criteria will
include hydrology, hydric soils, and vegetation. Areas where assessment criteria are met will then be
delineated. The delineation will be conducted in the appropriate season (i.e., springtime) for identification
of vernal pools. The USACE Contracting Officer’s Representative (COR)/PM will be notified if any permits
are required.

The following paragraphs provide details of the wetlands delineation and vernal pools survey field
activities and resulting deliverables.

Wetlands Delineation: The boundaries between wetland and upland areas within the Site will be flagged
in the field. Boundary lines will be based upon the wetland indicators and criteria defined in the USACE
Wetlands Delineation Manual (1987) and the Regional Supplement to the USACE Wetland Delineation
Manual: North Central and Northeast Region, Version 2.0 (USACE, 2012).

A map of the Site illustrating the wetland boundaries and locations of wetland flags, and data collection
points will be developed upon completion of the field delineation. Accompanying report documentation
will include: USGS and National Wetland Inventory (NWI) maps showing the site location and any wetland
areas; soil survey map showing the distribution of soils within the Site including the location of hydric
soils; summary of findings and delineation rationale, including topography and drainage, soils, vegetation,
and hydrology for the Site including any accompanying data; map of GPS wetland boundary location
points, USACE site survey data forms, and photographs.
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Vernal Pools Survey: Two site visits to each vernal pool feature are tentatively scheduled in the April-May
period of 2020. Timing of the vernal pool surveys will be refined to local climatic conditions (i.e.,
temperature and precipitation) and further confirmed by observations of regional experts and updated
on the regional amphibian migrations. The first survey will be scheduled approximately two weeks
following reports of full wood frog choruses to target wood frog egg mass identification and enumeration.
The second survey will be scheduled approximately two weeks following the first survey to target
salamander egg mass identification.

A survey and documentation of each feature will be completed according to the guidelines outlined in the
Maine Association of Wetland Scientists Vernal Pool Technical Committee, Vernal Pool Survey Protocol
and guidance from ldentifying and Documenting Vernal Pools in New Hampshire, Third Edition 2016. The
highwater line of each vernal pool depression will be mapped using handheld GPS and desktop ortho
digitization. Records will include general site conditions, the identification and abundance of species
observed in each feature, with particular attention focused on the obligate species and their egg masses.

Net sweeps will be conducted in each feature to determine presence of fairy shrimp (Eubranchipus spp.),
amphibian larvae, and or invertebrates. Additionally, visual surveys will be conducted out to 50 feet from
the depressional highwater line in the adjacent critical terrestrial habitat.

17.2.3 Resource Receptor Inventory

A description of habitats potentially affected by site-related constituents as well as flora and fauna present
or reasonably expected to be present in these habitats have been identified from the following sources:

e Notes from a site visit by PDT members on 27 June 2018;

e New York Natural Heritage Database Search for the Town of Lysander — New York Nature Explorer
(NYSDEC, 2018a);

e Habitat Management Plan for the Three Rivers Wildlife Management Area 2018-2027 (NYSDEC,
2018b);

o New England Wildlife: Habitat, Natural History, and Distribution (DeGraff and Yamasaki, 2001);

e Three Rivers Bird Conservation Area (NYSDEC, 2018c); and,

e US Fish and Wildlife National Wetlands Inventory (USFWS, 2018).

Following are descriptions of Three Rivers WMA, the terrestrial habitat observed during the PDT site visit,
wetland habitats near the AOCs (which are potential groundwater discharge points) as identified in the
National Wetlands Inventory Database, and additional wildlife and habitats of concern identified in the
New York Natural Heritage Database for the town of Lysander.

A general list of flora and fauna that have been observed in and around the site or that are expected to
occur in this region or local habitat based on available species distribution data are provided below. The
species identified are meant only to represent species broadly typical of this habitat type and may not
necessarily occur within any AOC because of regional and local factors that affect species distribution.

Receptors identified as possibly present in the literature surveys will be verified by observations made
during the wetland delineation and vernal pool surveys, as well as incidental observations during other
Phase 1 field investigations and discussions with the Three Rivers Wildlife Management Area staff.
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The results from multiple lines of evidence from Phase 1 will be incorporated into the CSM and more
formal wildlife surveys will be performed during Phase 2, if appropriate.

Three Rivers WMA

The Three Rivers WMA comprises 3,597 acres of land that is actively managed for the preservation of
wildlife and natural communities. According to the Habitat Management Plan for Three Rivers WMA 2018-
2027, there are 64 acres of open water, 468 acres of natural wetland, 113 acres of impounded wetland,
and 20 miles of rivers and streams at Three Rivers WMA (NYSDEC, 2018b). AOC 4 is entirely located within
the Three Rivers WMA.

According to the Habitat Management Plan for Three Rivers WMA 2018-2027, the following avian and
mammalian wildlife, typical of central New York, is present in the Three Rivers WMA: beaver, mink,
muskrat, white-tailed deer, cottontail rabbit, bobolink (Dolichonyx oryzivorus), blue-winged warbler
(Vermivora cyanoptera), northern harrier (Circus cyaneus), bald eagle (Haliaeetus leucocephalus),
American woodcock (Scolopax minor), ruffed grouse, and wild turkey. Reptiles present on the Three Rivers
WMA include: common ribbonsnake (Thamnophis sauritus), Jefferson salamander (Ambystoma
jeffersonianum), and snapping turtle (Chelydra serpentina) (b).

The Three Rivers WMA is identified as a New York State Bird Conservation Area (NYSDEC, 2018b). There
are several known species of birds that are listed as endangered, threatened, or of special concern that
may be present at Three Rivers WMA (NYSDEC, 2018b, NYSDEC, 2018c), including:

e American bittern (Botaurus lentiginosus), special concern

e Bald eagle (Haliaeetus leucocephalus), threatened

Cerulean warbler (Dendroica cerulea), special concern

Common nighthawk (Chordeiles minor), special concern
Common tern (Sterna hirundo), threatened

e Cooper's hawk (Accipiter cooperii), special concern

e Eastern whip-poor-will (Caprimulgus vociferus), special concern
e Golden-winged warbler (Vermivora chrysoptera), special concern
e Grasshopper sparrow (Ammodramus savannarum), special concern
e Henslow's sparrow (Ammodramus henslowii), threatened

e Horned lark (Eremophila alpestris), special concern

e Least bittern (Ixobrychus exilis), threatened

e Northern goshawk (Accipiter gentilis), special concern

e Northern harrier (Circus cyaneus), threatened

e Osprey (Pandion haliaetus), special concern

e Peregrine falcon (Falco peregrinus), endangered

e Pied-billed grebe (Podilymbus podiceps), threatened

e Red-headed woodpecker (Melanerpes erythrocephalus), special concern
e Red-shouldered hawk (Buteo lineatus), special concern

e Sedge wren (Cistothorus platensis), threatened

e Sharp-skinned hawk (Accipiter striatus), special concern

e Upland sandpiper (Bartramia longicauda), threatened

e Vesper sparrow (Pooecetes gramineus), special concern
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Yellow-breasted chat (Icteria virens), special concern

Mammals of conservation concern at Three Rivers WMA include:

Indiana bat (Myotis sodalist), endangered
Northern long-eared bat (Myotis septentrionalis), threatened
small-footed bat (Myotis leibii), special concern.

Amphibians and reptiles of special concern include:

Jefferson salamander (Ambystoma jeffersonianum)
wood turtle (Clemmys insculpta).

The following discussion provides a description of terrestrial habitat observed during the PDT site visit,
wetland habitats near the AOCs as identified in the National Wetlands Inventory Database and additional
wildlife and habitats of concern identified in the New York Natural Heritage Database for the Town of
Lysander.

Terrestrial Habitat

The terrestrial habitat discussions for AOCs 1 and 4 are provided below.

AOC 1 - Ammonium Picrate Area: The majority of the Ammonium Picrate Area terrestrial habitat
is forested and is very similar to that described in the following Section for the Bunker Area. The
major difference being a much less dense understory layer. In general, vegetation composition
and expected wildlife are similar between the two areas. The Ammonium Picrate Area has
maintained trails and recreational grassy areas interspersed throughout the site.

AOC 4 — Bunker Area: The bunkers are covered with grass and at most places are periodically
managed to discourage the rooting of trees and shrubs on top of the bunkers. Across the road
from the bunkers, a heavily vegetated drainage ditch runs parallel to the road in front of each
bunker. Terrestrial habitat bordering Igloo Road and associated bunkers consists primarily of
grassy fields and northern deciduous forest. The following provides a brief description of the
primary terrestrial habitat location within the Bunker Area.

Grass Fields

e lLocated predominantly along the northern portion of the Bunker Area although smaller grass
field patches occur around each of the bunkers. The extent of grass maintenance around the
bunkers is limited.

e Dominant vegetation observed in the grass fields are the herbaceous plants including various
grass species (e.g., sweetgrass, bluestem), broomsedge (Andropogon virginicus), common
milkweed (Asclepias syriaca), goldenrod (Solidago spp.), common ragweed (Ambrosia
artemisiifolia), mullein (Verbascum spp.), asters (Aster spp.), oxeye daisy (Leucanthemum
vulgare), rudbeckia (Rudbeckia spp.), crown vetch (Securigera varia), thistles (Cirsium spp.),
and yarrow (Achillea millefolium ) among others. Saplings, shrubs and vines of various sizes
(though most appear to be early successional) include southern arrowwood (Viburnum
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dentatum), maple leaf viburnum (Viburnum acerifolium), smooth sumac (Rhus glabra), pin
cherry (Prunus pensylvanica), gray birch (Betula populifolia), red maple (Acer rubrum), and
sweetgum (Liquidambar styraciflua).

e Avian species observed or likely to occur in the grass field habitat include, among others,
American robin (Turdus migratorius), grey catbird (Dumetella carolinensis), field sparrow
(Spizella pusilla) chipping sparrow (Spizella passerina), tree swallow (Tachycineta bicolor),
common crow (Corvus brachyrhynchos), northern mockingbird (Mimus polyglottos),
mourning dove (Zenaida macroura), and American kestrel (Falco sparverius).

e Mammals expected to occur in the grass field habitat include: deer mouse (Peromyscus
maniculatus), white-footed mouse (Peromyscus leucopus), house mouse (Mus musculus),
northern short-tailed shrew (Blarina brevicauda), eastern cottontail (Sylvilagus floridanus),
woodchuck (Marmota monax), raccoon (Procyon lotor), and white-tailed deer (Odocoileus
virginianus).

Woodlands

e Eastern deciduous forest borders the Bunker area to the north and east; second growth forest
of similar composition is located between the two bunker rows except at the northern end.
The southeastern site border is a mix of maintained grassy areas and deciduous forest.

e Characteristic trees and shrubs observed included red maple, quaking aspen (Populus
tremuloides), gray birch, red oak (Quercus rubra), sweet gum, poplar (Populus spp.), sassafras
(Sassafras albidum), pin cherry, black cherry (Prunus serotina), eastern white pine (Pinus
strobus), arrowwood , New York ironweed (Vernonia noveboracensis), smooth sumac, maple
leaf viburnum, greenbrier (Smilax spp.), and oriental bittersweet (Celastrus orbiculatus).

e Avian species observed or likely to occur in the deciduous forested habitat include: northern
flicker (Colaptes auratus), downy woodpecker (Picoides pubescens), red-bellied woodpecker
(Melanerpes carolinus), wood thrush (Hylocichla mustelina), white-breasted nuthatch (Sitta
carolinensis), eastern phoebe (Sayornis phoebe), warbler spp., great horned owl (Bubo
virginianus), barred owl (Strix varia), wild turkey (Meleagris gallopavo), ruffed grouse (Bonasa
umbellus), red-tailed hawk (Buteo jamaicensis), and sharp-shinned hawk (Accipiter striatus).

e Mammals expected to occur in the grass field habitat include: deer mouse, white-footed
mouse, house mouse, northern short-tailed shrew (Blarina brevicauda), gray squirrel (Sciuris
carolinensis), eastern chipmink (Tamias striatus), red fox (Vulpes vulpes), long-tailed weasel
(Mustela frenata), raccoon, and white-tailed deer.

Wetland Habitat

According to the National Wetlands Inventory Map managed by the USFWS (2018), there are several
freshwater forested/shrub wetland and freshwater emergent wetland areas in the western portion of the
site (primarily in the undeveloped areas of Three Rivers WMA). The freshwater forested/shrub wetland
category consists of woody wetlands, forested swamp, or shrub bogs. Freshwater emergent wetlands are
described as herbaceous marsh, fen, swale, and wet meadow (USFWS, 2018). There are several small
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freshwater ponds located within the Radisson Community. A site-specific Wetland Delineation and Vernal
Pool Identification will be conducted as noted in Section 17.2.2.

New York Natural Heritage Database

The New York Nature Explorer is the New York Natural Heritage Database online tool for finding out about
the animals, plants, and habitats in areas of interest. Users may choose a county, town, or watershed, or
may specify their own location on a map, and receive a list of the animals, plants, and natural communities
that have been found there. Users may also choose a specific animal, plant, or natural community type,
and receive a list of the counties, towns, or watersheds where it has been found.

Included in Nature Explorer are the rare plants, rare animals, and significant natural communities (such
as forests, wetlands, and other habitat types) documented by the Natural Heritage database; birds
documented during the second NYS Breeding Bird Atlas from 2000 to 2005; and reptiles and amphibians
documented during the NYS Herp Atlas from 1990 to 1999.

The NYSDEC Nature Explorer also identified two endangered plants in the Lysander Area (NYSDEC, 2018a)
not listed the Three River WMA Management Plan (NYSDEC 2018b):

° Carey’s Smartweed (Persicaria careyi), endangered
° Creeping Juniper (Juniperus horizontalis), endangered.

Neither of these species in expected in the AOCs under evaluation.

17.2.4 Selection of Sampling Locations

Prior to the field activities, Bluestone will flag proposed sampling locations. The number of samples and
preliminary locations for surface soil, subsurface soil, and groundwater are discussed in Worksheet #11
and shown on Figures 11-1 through 11-5. Based on conditions encountered in the field, it may be
necessary to modify the primary sampling locations. Reasons for modifications include the following:

e Inability to secure right-of-entry from property owners (Subsection 17.2.1);

e Overhead obstruction or subsurface utilities (Subsection 17.2.6);

e Inaccessibility (Subsections 17.2.2, 17.5, 17.6, 17.7, and 17.8);

o DPT refusal before target depth could be reached to collect samples (Subsections 17.7 and 17.8);
and,

e Other unexpected field conditions (Subsections 17.2.2, 17.5, 17.6, 17.7, 17.8, and 17.9).

17.2.5 Selection of Background Sampling Locations

Areas selected for background samples are provided in Figure 11-5 in Worksheet #11. The primary
purpose of background sampling is to evaluate surface and subsurface conditions outside the area of
influence (i.e., topographically upgradient/upslope) of the historical DoD operations and any associated
environmental impacts, in order to evaluate the degree of impact to the Site and downgradient areas
caused by historical site use. Background sampling locations must be placed at a distance far enough away
from the influence of DoD operations for each AOC so as not to be impacted by Site activities, and yet
close enough to represent typical soil types and chemistry present at each AOC. In addition, the
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upgradient groundwater samples will be located so as to be representative of the quality of groundwater
flowing onto the site.

Proposed soil and groundwater sampling locations shown in Figure 11-5 are tentative. The sample
locations will be refined based on field conditions and Geoprobe® access. Following the compilation and
interpretation of groundwater elevation data, background and upgradient (or cross gradient, if necessary)
well locations will be identified, and these areas will be sampled. Other potential sources of non-DoD-
related contamination will be considered (i.e., the golf course proximal to AOC 3) when selecting final
upgradient well locations. Background soil samples will be collected at locations believed to be free of
impact from DoD activity and BTVs will be calculated. Site investigation samples will be compared to the
BTVs as applicable, to evaluate anthropogenic non-DoD contamination and site contamination.

Wherever possible, background samples for surface soil will be co-located with the subsurface soil
samples. A total of 15 surface and 30 subsurface soil samples will be collected from each of the
geologic/surficial units identified within the Radisson Community to represent background conditions in
undeveloped land. Based on nature of constituents of concern (DNCB, 2,4-DNP, and picric acid) at AOC 4
soil and groundwater, no background sampling is necessary.

Background sample analyses will include TOC and grain size distribution (including hydrometer analysis),
as these particular soil characteristics are most indicative of the degree of similarity when comparing soil
types. Following preliminary testing, background samples that are determined to be an appropriate match
to the respective AOC sample locations, will be accepted for chemical analysis, provided that laboratory
holding times have not been exceeded. Background sampling will be conducted per AOC, to determine
the presence of constituents (if any) in accordance with Worksheet #11. Any background soils that vary
too widely in composition from the respective AOC soils will not be approved for chemical analysis. In the
event of a delay due to laboratory backlog, the background samples will be submitted for chemical
analysis to meet holding times, regardless of the status of grain size analyses. Subsequently, if the
respective soil comparisons do not yield a ‘match’, the background sample will be discarded. Bluestone
will attempt to obtain 15 viable background samples; however, no more than two rounds of sampling will
be performed.

The three major surface geologic units at the Former NYOW Site are diamicton (Pd), silt and clay (Psc),
and stratified sand, silt and gravel (Ps). The depositional environments and other geologic and
hydrogeologic characteristics for these three units are detailed in Worksheet #10, Sections 10.2.3 and
10.2.4. Geologic maps presented in Worksheet #10 include Glacial Geology in Figure 10-8 (Muller and
Cadwell, 1986); Surficial Geology in Figure 10-9 (Pair, 2014); and Bedrock Geology in Figure 10-10 (Rickard
and Fisher, 1970).

Proposed background sample locations are presented in Figure 11-5; however, actual sample locations
may vary based on rights-of-entry and/or conditions encountered in the field. For example, samples to be
collected along roadways will be placed a minimum of 10 feet from paved areas, to avoid residual impacts
from the asphalt (if any).

A total of nine (9), three per applicable AOC (1, 3, and 5) upgradient groundwater samples will be
collected. Preliminary locations of these samples are shown in Worksheet #11, Figure 11-5.
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17.2.6 Overhead Obstruction and Subsurface Utility Mark-out

The FTL or designee and the DPT subcontractor will walk to each flagged soil boring location to document
potential overhead obstructions. Currently, high power transmission lines cross overhead at AOC 1. If any
proposed DPT locations are proximal to or beneath power lines, Bluestone will contact the local electric
utility to determine the voltage and adhere to the requirements of OSHA Standards 29 CFR 1926.1408 for
the minimum distance the equipment must be kept from the lines.

Prior to any intrusive activities on the Site, subsurface utility clearance will be conducted to ensure that
no buried utilities are damaged. An initial call to “Dig Safely New York” (1-800-962-7962, or locally at 811)
will be placed to identify any publicly-owned utility lines in the area (note that a request can be submitted
online at https://www.digsafelynewyork.com/). In addition, a third-party utility locator will then conduct
a series of geophysical field tests to identify any subsurface utilities located on private property (i.e.,
electrical, gas, communication, water, sewer, steam, etc.). The private utility survey will verify and mark
underground utilities located proximal to proposed sampling locations, and will outline safe zones to
advance soil borings, in case one or more boreholes must be offset during the progression of work.

Field Procedures for these activities are detailed in:

e SOP No. 06 — Field Documentation;

e SOP No. 08 — Electromagnetic Induction (EM)31 Survey;

e SOP No. 09 — Ground-Penetrating Radar (GPR) Survey; and,
e SOP No. 18 — Utility Clearance.

17.2.7 Vegetation Clearance

Any necessary vegetation and/or tree clearing will be approved in advance by USACE and the property
owner. Clearing activities will be conducted by a subcontractor under the supervision of the Bluestone
field team. If possible, disturbed areas on private or public properties will be restored to the previous
condition.

17.3 MOBILIZATION

17.3.1 Field Staging Area

A field staging area will be established in a central location approved by USACE. The staging area will be
large enough to accommodate portable sanitary facilities (and service access), a drive-on pad for the
decontamination of drilling and sampling equipment, a second drive-on pad for invasive species rinse
water, staging of DPT equipment and supplies, and vehicle parking. A Conex box or lockable trailer will be
leased for the long-term storage of equipment and supplies. In addition, a secured chain-link fenced area
will be constructed for the staging of investigation derived wastes (IDW) and trash. The decontamination
pad will be constructed with water-proof materials and cinder blocks (or similar), for the containment of
decontamination fluids. Any fluids that collect in the bottom of the pad will be pumped into 55-gallon
drums, as needed, and labeled appropriately. In addition, the secure fenced area will be used to stage
drums containing impacted drill cuttings, if applicable, pending proper waste characterization and
disposal.

At the completion of the field activities, all decontamination pad materials and DPT equipment, supplies,
and vehicles will be removed from the staging area, unless otherwise instructed by USACE. If possible, the
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staging area will be restored to its original condition. Bluestone personnel will be on Site to oversee and
document the site restoration field activities.

17.3.2 Invasive Species Mitigation

To mitigate the spread of invasive species, all vehicles that enter or exit AOC 4 will be rinsed with potable
water (no soaps or detergents) prior to entering or leaving AOC 4. The rinse water will be managed
separate from equipment decontamination IDW using a dedicated containment pad located at the staging
area. All rinse water will be managed and disposed in accordance with applicable State regulations.

Additionally, all field staff will be trained on the identification and significance of the swallow-wort as an
invasive species, and on procedures to avoid its spread.

17.3.3 Field Equipment and Supplies

Bluestone will obtain the necessary equipment and field supplies for each part of the Phase 1 field
investigation, including purchased supplies and rental items. Calibration records (as applicable) will be
maintained daily, and each piece of equipment will be calibrated at the start of each workday, and again
during work activities if needed. Equipment items requiring daily calibration include the water quality
multi-parameter meter (YSI Pro Plus, or similar) and the PID (MiniRAE® 3000, or similar). In addition,
equipment will be rotated as needed for factory calibrations and cleaning. All equipment will be inspected
prior to use.

17.3.4 Field Planning Meetings

Prior to field activities, each field team member will review the project plans (QAPP and APP/SSHP) and
participate in a field planning meeting conducted by the Field Team Leader or designee to become familiar
with the history of the Site, health and safety requirements, roles and responsibilities, field procedures,
field data collection and management procedures, sample nomenclature, communication procedures,
and related quality control (QC) requirements. At the start of each workday, the SSHO will conduct a brief
health and safety tailgate meeting for all field personnel, and again upon the arrival of new field personnel
and/or approved visitors. Supplemental meetings may be conducted as required by any changes in site
conditions, work activities, or to review field operation procedures.

Field Procedures for these activities are detailed in:

e SOP No. 02 — Equipment Calibration and Maintenance; and,
e SOP No. 06 — Field Documentation.

17.4 SURFACE GEOPHYSICAL SURVEYS — AOC 3 AND AOC5

Geophysical survey activities will be conducted at AOC 3 and AOC 5 to guide and/or confirm the proposed
soil and groundwater sampling locations. Geophysical surveys will be conducted by a qualified firm, and
will consist of electromagnetic induction methods (e.g., Geonics® EM-31 and/or EM-61) and ground-
penetrating radar (GPR). Bluestone will provide oversight during the survey and will document initial
findings. The proposed geophysical transects are based on interpretations of aerial photographs
conducted by the AGC (AGC, 2019), as presented in Worksheets #10 and #11.
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The geophysical surveys will be conducted in accordance with EM 1110-1-1802 Geophysical Exploration
for Engineering and Environmental Investigations (USACE, 1995) and ASTM Method D6429 Standard
Guide for Selecting Surface Geophysical Methods (ASTM, 2011). Location control will be
provided using differential Global Positioning System (GPS),to ensure data are compatible with
Geographic Information System mapping programs. The data will be recorded in the instrument’s
memory and transferred onto a laptop computer in the field. Data will be contoured and overlain
on site base maps.

Field Procedures for these activities are detailed in:

e SOP No. 04 — Global Positioning Survey (GPS);

e SOP No. 06 — Field Documentation;

e SOP No. 08 —-EM-31 Survey; and,

e SOP No. 09 — Ground-Penetrating Radar (GPR) Survey.

17.5 ISM SURFACE SOIL INVESTIGATION

17.5.1 Introduction and Rationale for ISM

ISM will be completed for the investigation of surface soils in AOC 4, in accordance with the Interstate
Technology and Regulatory Council (ITRC) guidance document, Incremental Sampling Methodology (2012)
and applicable updates, pending publication in Fall 2020; and USEPA’s Standard Operating Procedure for
Incremental Sampling Methodology for Soil, dated 15 December, 2015. ISM is a structured composite
sampling and processing protocol that reduces data variability and provides a reasonably unbiased
estimate of mean contaminant concentrations in a volume of soil targeted for sampling (ITRC, 2012). As
part of the ISM approach, a DU represents the smallest volume of soil for which a characterization, risk-
based, or remedial decision is made. DUs are based on project-specific needs and site-specific DQOs.

17.5.2 Sampling Approach

A total of 12 DUs will be evaluated for AOC 4, one DU at each FUDS-eligible bunker. Each DU will be
comprised of a one-half acre grid that begins at the roadway and includes the bunker, bunker aprons, and
surrounding cleared area. Each DU grid will be comprised of 30 roughly equal segments, from which one
sample increment will be collected per ISM sample. For QC purposes, ISM samples will be collected in
triplicate sample sets at each DU, for a total of 36 ISM samples. Corresponding soil increments will be
distinguished by a designated color of pin flag, and will be collected from a consistent location within each
grid segment. Each ISM sample will be comprised of 30 soil increments composited into one
representative bulk sample (90 increments per DU, 1,080 soil increments total). Sampling grids will be
horizontally located in the field using a Trimble® GPS unit.

17.5.3 Sampling Methodology

ISM surface sample increments will be collected using a dedicated volumetric sampling device (LaMotte
1055 Soil Sampler, or similar), from the 0 to 1 ft bgs interval. The triplicate sample sets will be organized
as follows:

e Primary Sample (first path of travel)
e Duplicate Sample (second path of travel); and,



Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 192 of 318

QAPP Worksheet # 17: Sampling Design and Rationale, Continued

e Triplicate Sample (third path of travel).

In order to comply with laboratory standards, each composited ISM sample should be a maximum volume
approximately 1,000 grams. As such, the sampling tool must be conducive to collecting a volume of 30 to
35 grams of soil per increment. A digital scale will be used to ensure that appropriate soil volumes are
collected. Soil increments will be weighed and transferred into the laboratory-prepared plastic bags for
homogenization by the laboratory prior to chemical analysis.

Bluestone will document general descriptions of soil, and any environmental impacts observed during
sampling. Sampling equipment will be decontaminated between sample sets, in accordance with
Bluestone’s SOP No. 05 — Decontamination of Field Equipment. ISM sampling is detailed in Bluestone’s
SOP No. 21 — Incremental Sampling Methodology.

Field Procedures for these activities are detailed in:

e SOP No. 05 — Decontamination of Field Equipment

e SOP 06 — Field Documentation

e SOP No. 13 — Sample Packing and Shipping

e SOP No. 16 — Surface Soil Sampling

e SOP No. 21 — Incremental Sampling Methodology (ISM)
e Subsection 17.9 — Decontamination Procedures

17.6 GEOPROBE® DIRECT-PUSH TECHNOLOGY (DPT) SUBSURFACE INVESTIGATION

A DPT subcontractor will be used for the collection of surface and subsurface soil samples, and also
groundwater samples. Since the objective of sampling at depth is to evaluate separate zones of potential
impacts, a Geoprobe® brand Dual Tube Sampling System will be used to collect continuous soil cores.
Based on the local geology and estimated target depths, this system is the most efficient and cost-effective
method to evaluate the quality of discrete soil and water-bearing zone(s) from ground surface to DPT
refusal. The Dual Tube System allows for geologic logging, discrete soil and groundwater sample
collection, and measurement of groundwater levels simultaneously.

The Dual Tube Sampling System allows for the collection of continuous soil cores in both the saturated
and unsaturated zones by employing two separate barrels. The large-diameter barrel functions as the
outer casing and receives the driving force of the hammer. The small-diameter barrel holds the sample
line in place as the casing is advanced and is then retracted to retrieve the filled acetate sleeve (Macro-
Cores®). In turn, the inner core may be recovered without the threat of cross-contamination. Following
the collection of soil samples, the borehole can be converted into a temporary groundwater well.

The diamicton/till material beneath portions of AOCs 1 and 5 may not be conducive to advancement of a
dual barrel. Other issues that may occur with the Dual Tube Sampling System include insufficient soil
volumes available from the narrow inner barrel for sampling, insufficient groundwater volumes, and/or
incomplete groundwater elevation data. Based on subsurface conditions observed in the field, the
approach can be modified to standard DPT soil borings (single 2 to 3-inch barrel lined with Macro-Core®
sleeves) to achieve project objectives. Groundwater elevation data and groundwater sampling details are
discussed further in Section 17.6.4.
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17.6.1 Geologic Logging of Soil Cores

Soils will be logged by an experienced glacial geologist in general accordance with the American Society
for Testing and Materials (ASTM) Standard 2488-17-E1, Standard Practice for the Description and
Identification of Soils (Visual-Manual Procedures) (ASTM, 2017a), and ASTM Method D2487-17, Standard
Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System) (ASTM,
2017b), and ASTM Method D6286-19, Standard Guide for Selection of Drilling and Direct Push Methods
for Geotechnical and Environmental Subsurface Site Characterization (ASTM, 2019). Descriptions of soil
cores will include media type (grain size), degree of sorting, color, particle shape, consistency [soft to
hard], degree of cementation/cohesion, moisture, interpreted geologic formation (i.e., till, lacustrine,
outwash, etc.), and other observations (i.e., odors, staining, visual impacts, etc.). Soil cores will be
screened every six inches for the presence of organic vapors using a PID. Any observations made by field
personnel with respect to visual impacts (i.e., elevated PID measurements, staining, odors, etc.) will be
documented in the field logbook and conveyed by field personnel to the Bluestone PM at the end of each
workday. Any major issues or findings that may alter the progression of field work will be conveyed by the
Bluestone PM to the USACE PM immediately along with proposed solutions, and Bluestone field personnel
will await direction from the Bluestone PM and USACE personnel on how to proceed.

17.6.2 Surface Soil Sampling

Surface soil samples will be collected as both discrete grab and ISM samples during the Phase 1
Investigation. Locations of surface soil samples are shown in Worksheet #11, Figures 11-1 through 11-5.
Discrete surface soil samples will be collected at AOCs 1, 3, 4, and 5; ISM surface samples will be collected
at AOC 4 only, to assess the nature and extent of potential impacts and for representative background
locations, as applicable.

Discrete grab surface soil samples will be collected from the 0 to 1 ft bgs interval in the Macro-Core®
sleeve. If an insufficient volume of soil is available for the required analyses, additional soil will be
collected from around the borehole using a disposable plastic scoop. Soils will be homogenized by hand
inside a Ziploc® bag and transferred directly to the sampling jars.

Bluestone will not collect soil samples in areas where building debris is observed at the ground surface.
Areas containing building debris will be documented in writing and photographed.

Field Procedures for these activities are detailed in:

e SOP No. 02 — Equipment Calibration and Maintenance
e SOP No. 05 — Decontamination of Field Equipment

e SOP 06 — Field Documentation

e SOP 07 — Field Screening Methodology

e SOP No. 10 — Storage and Sampling of IDW

e SOP No. 11 — Geologic Logging

e SOP No. 13 — Sample Packing and Shipping

e SOP No. 16 — Surface Soil Sampling

e Subsection 17.9 — Decontamination Procedures
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17.6.3 Subsurface Soil Sampling

Subsurface soil samples will be co-located with the surface soil samples. The subsurface soil analytical
data will be used to delineate the nature and extent of constituents at depth in each AOC, and to
determine if residual constituents may be impacting local groundwater quality. Preliminary locations for
DPT subsurface soil sampling are shown in Worksheet #11, Figures 11-1 through 11-15.

Soil borings will be advanced in 5-ft lengths until refusal or to a specified target depth is encountered and
logged continuously by an experienced glacial geologist, as described above. If shallow refusal is
encountered (i.e., less than 5 ft bgs), three attempts will be made within 10 feet of the original location
to attain the targeted depth. If all three attempts meet shallow refusal, installation of the boring will be
stopped, and the drilling methodology will be reassessed during Phase 2. The entire length of core will be
logged and photographed prior to sample collection. The depth intervals of soils samples will be selected
by the onsite glacial geologist. One subsurface sample will be collected from the 1 to 5 ft bgs interval and
one from the 5 to 10 ft bgs interval.

For VOC analysis of subsurface soils, a TerraCore® kit will be used to collect the soil from the mid-point of
the core (unless visual impacts are observed, at which point the sample will be collected from the
impacted interval). Additional discrete (grab) samples will be collected in intervals where visual impacts
are observed, if any (i.e., elevated PID measurements, staining, and/or odors)), from the 12-inch interval
centered along the observed impacts. If no visual impacts are observed, the remainder of recovered soils
from 1 to 5 ft and from 5 to 10 ft bgs will be homogenized inside a Ziploc® bag and transferred into the
sampling jars.

Depending on subsurface conditions, DPT refusal may occur at very shallow depths, owing to the
variability of glacial deposits, or the presence of anthropogenic debris beneath the surface. If refusal is
encountered within the first 5 ft bgs, the material will be recovered, and a surface soil sample will be
collected. If the remaining soil core is insufficient to collect a full sample, the soil will be discarded and the
DPT rig will be set up at a location 5 to 10 ft away from the first borehole in any direction and the process
will be repeated. If there are three unsuccessful attempts to advance the core barrel to a depth where
sufficient subsurface soil can be collected, the location will be sampled for surface soil (0 to 1 ft bgs) and
if possible, one subsurface sample between 1 ft bgs and the depth of refusal. The field geologist will
examine the DPT shoe for indications of weathered bedrock vs. debris obstruction or cobble/boulder.

Field Procedures for these activities are detailed in:

e SOP No. 02 — Equipment Calibration and Maintenance
e SOP No. 05 — Decontamination of Field Equipment

e SOP 06 — Field Documentation

e SOP 07 — Field Screening Methodology

e SOP No. 10 — Storage and Sampling of IDW

e SOP No. 13 — Sample Packing and Shipping

e SOP No. 15 — Subsurface Soil Sampling

e Subsection 17.9 — Decontamination Procedures

e Worksheet 11 — Project/Data Quality Objectives
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17.6.4 Groundwater Sampling

Groundwater samples will be collected in conjunction with the DPT soil investigation. As described in
Section 17.6, the objective is to collect discrete overburden groundwater samples at AOCs 3, 4, and 5, and
from each water-bearing zone from ground surface to DPT refusal at AOC 1. At refusal, and upon
completion of logging and soil sampling, each borehole will be converted into a temporary monitoring
well, from which a groundwater sample will be collected. In AOC 1, if any additional water-bearing zones
are identified in shallower intervals (as evident in soil cores), each additional zone will be sampled by
advancing a separate soil boring and constructing a temporary well at each target depth. The temporary
wells will be placed as a well cluster (within a 5-ft radius around the primary soil boring) and constructed
with 1-inch screened PVC casing. A sand pack will be placed in the annulus around the well, to two feet
above the screen, followed by two feet of bentonite chips or pellets, and hydrated to provide a seal. Well
casings will be cut to grade and capped/covered for the duration of use. The flush-mount finish is intended
to eliminate drawing attention (and potential tampering) and creating a safety hazard to surrounding
animal life and/or local residents.

Discrete groundwater samples will be collected using a peristaltic pump provided that hydraulic head is
within an acceptable range (typically no more than 30 to 35 ft bgs). If hydraulic head exceeds 30 to 35
feet, a submersible bladder pump will be used to collect samples. Field parameters (i.e., pH, temperature,
DO, specific conductivity, turbidity, and oxidation-reduction [ORP]) will be recorded at the time of sample
collection using properly calibrated instruments. Standard Hydrogen Electrode (SHE) corrections for ORP
field measurements will be completed at the end of the sampling event, for reporting purposes. Due to
the potential for elevated turbidity in the grab groundwater samples, aliquots for metal and inorganic
constituents will be field filtered when filling the sample bottles. Each filter will be used once and
discarded. Aliquots for VOC and SVOC analysis will be collected first but will not be field filtered. The
temporary wells will be left in place for the duration of the DPT investigation in order to obtain a synoptic
round of water levels. Once each temporary well is surveyed and monitoring activities are complete, the
wells will be properly abandoned in accordance with NYSDEC Policy CP-43 (NYSDEC 2009).

Locations of the DPT borings (and corresponding groundwater samples) are shown in Worksheet #11,
Figures 11-1 through 11-5.

Field Procedures for these activities are detailed in:

e SOP No. 02 — Equipment Calibration and Maintenance

e SOP No. 05 — Decontamination of Field Equipment

e SOP No. 06 — Field Documentation

e SOP No. 07 — Field Screening Methodology

e SOP No. 10 — Storage and Sampling of IDW

e SOP No. 12 — Low-Flow Groundwater Sampling and Sampling with Bailer
e SOP No. 13 — Sample Packing and Shipping

e Subsection 17.9 — Decontamination Procedures

e Worksheet 11 — Project/Data Quality Objectives.
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17.7 WATER LEVEL MEASUREMENTS

Since the installation of permanent groundwater monitoring wells was eliminated from Phase 1 activities,
groundwater elevation data will be obtained from the temporary monitoring wells installed in conjunction
with the advancement of soil borings. The temporary wells will be left in place for the duration of the DPT
investigation in order to obtain a synoptic round of water levels at each AOC. Depth-to-water
measurements will be collected from ground surface using a Solinst® Model 122 Interface Meter (in case
LNAPL is encountered). A licensed surveyor will locate each of the temporary wells and record respective
ground surface and measuring point elevations.

The objective for obtaining groundwater elevation data is to refine/determine the hydraulic gradient at
each AOC, and subsequently identify potential discharge areas such as wetlands or small streams, in
addition to potential constituent migration pathways. The hydraulic gradients in AOC 3 and AOC 5 are
currently unknown.

Once each temporary well is surveyed and monitoring activities are complete, the wells will be properly
abandoned in accordance with NYSDEC Policy CP-43 (NYSDEC 2009).

Field Procedures for these activities are detailed in:

e SOP No. 01 — Abandonment of Monitoring Wells and Piezometers;

e SOP No. 02 — Equipment Calibration and Maintenance;

e SOP No. 03 — Design and Installation of Monitoring Wells and Well Development;
e SOP No. 04 — GPS Survey;

e SOP No. 05 — Decontamination of Field Equipment;

e SOP 06 — Field Documentation;

e SOP 19 — Groundwater Elevation Monitoring; and,

e Subsection 17.9 — Decontamination Procedures.

17.8 SAMPLE MANAGEMENT

17.8.1 Sample Nomenclature

Each sample will be assigned a unique sample identification number that appears on all sample labels,
chains of custody (COCs), field logbooks, and all other applicable documentation forms. Worksheet 18,
Section 18.2 provides further details on sample labeling.

17.8.2 Sample Tracking

The COC serves as physical evidence of sample custody over the life of the sample batch. Field personnel
will initiate a COC at the time of sample collection. All custody transfers of the sample batch will be
recorded on the COC by the individual relinquishing and the receiver of the samples, and signed and dated,
and time stamped at the time of transfer. Each cooler is assigned a separate COC, on which only the
samples packed in that cooler are listed. After completing the COC, the original will be enclosed in a plastic
bag and taped to the inside lid of the cooler.
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Field Procedures for these activities are detailed in:

SOP No. 06 — Field Documentation; and,
SOP No. 13 — Sample Packing and Shipping.

17.9 DECONTAMINATION PROCEDURES

17.9.1 Decontamination Procedure

The required decontamination procedures for small sampling equipment are as follows, and must be
completed after every sample:

1.
2.
3.

4

Wash and scrub with low-phosphate detergent;

Rinse with tapwater;

Lightly spray with appropriate solvent (i.e., methanol for organics, nitric acid [10%] for
inorganics);

Rinse with de-ionized water;

Place small equipment on clean plastic sheeting and allow to air dry; and,

Worap in aluminum foil for transport.

The required decontamination procedures for large sampling equipment are as follows:

1.

w

Transport the DPT rig and/or rods and shoes to the decontamination pad located in the
staging area;

Steam clean the barrel and rods and shoes between soil boring locations;

Steam clean the DPT rig between AOCs; and,

Decontamination fluids will be pumped into 55-gallon drums for later characterization and
disposal.

In addition, large equipment such as the DPT rig will be decontaminated at the end of the field effort. It
should be noted that the Geoprobe® rig must be equipped with multiple barrels, rods and shoes, so that
drilling can proceed without frequent interruption.

17.9.2 Decontamination Equipment

Steam cleaner
Distilled/de-ionized water
Potable water

Solvent sprays — methanol and nitric acid (10%)
Polyethylene sheeting
Cinder blocks or similar
Portable generator
5-gallon pails

55-gallon drums

Utility knife

Brush
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e Non-phosphate detergent
Field Procedures for these activities are detailed in:

e SOP No. 05 — Decontamination of Field Equipment; and,
e SOP No. 10 — Storage and Sampling of IDW.

17.10 MANAGEMENT OF INVESTIGATION-DERIVED WASTES

IDW generated during the investigation, including soil cuttings, groundwater sampling purge water (Phase
2 only), decontamination fluids, and other sampling equipment etc. will be containerized separately and
stored on secondary containment pads in the designated field storage area. Waste management
procedures for IDW are based on the requirements specified in Title 40 of the CFR, Part262 (40 CFR 262)
Standards Applicable to Generators of Hazardous Waste, all applicable State regulations (including but
not limited to 6 NYCRR Part 360, 6 NYCRR Part 370-374 and 376), and industry best management practices.

Field Procedures for these activities are detailed in:

e SOP No. 06 — Field Documentation;
e SOP No. 10 — Storage and Sampling of IDW; and,
e SOP No. 13 —Sample Packing and Shipping.

17.11 SITE RESTORATION

Bluestone will procure a subcontractor for the removal and proper disposal of all waste media (i.e., soil
cuttings, decontamination fluids, secondary containment materials, disposable sampling supplies and
equipment). Representative soil and wastewater samples will be collected and analyzed to characterize
the IDW. General trash such as gloves, food wrappers, Macro-Core® sleeves that were not in contact with
impacted soil, etc. will be placed in trash bags and discarded with municipal wastes.

If necessary, a landscape contractor will be procured to restore to the extent possible, any areas disturbed
or damaged during site setup or sampling activities to pre-existing conditions. NYSDEC's list of approved
seeds and seeding rates will be used in restoration efforts. A photographic log will be maintained for each
AOC to document conditions before sampling and after restoration.

Field Procedures for these activities are detailed in:

e SOP No. 02 — Equipment Calibration and Maintenance;
e SOP No. 05 — Decontamination of Field Equipment;

e SOP No. 06 — Field Documentation;

e SOP No. 10 — Storage and Sampling of IDW;

e SOP No. 13 — Sample Packing and Shipping; and,

e Subsection 17.9 — Decontamination Procedures.
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(UFP-QAPP Manual Section 3.1.1 and 3.1.2)
(EPA 2106-G-05 Section 2.3.1 and 2.3.2)

18.1 SAMPLING LOCATIONS

Samples will be collected at four AOCs and three background areas. Proposed sampling locations are
shown on Worksheet 11, Figures 11-1 through 11-5. The field sampling will include:

e Upto 64 DPT groundwater samples (including 9 background samples);
e Up to 303 subsurface soil samples (including 90 background samples);
e Up to 124 surface soil samples (at 0 to 1 ft bgs, including 45 background samples); and
e Upto 36 ISM surface soil samples (12 DUs times 3 replicates collected at 0 to 1 ft bgs).

18.2 SAMPLE LABELING

Each sample container will be labeled with the project name, unique sample identification number,
analysis method number, date and time collected, preservative (if any), and will be initialed by the
sampler. All samples will be assigned a unique sample identifier (alpha-numeric code). The purpose of the
numbering system is to assist in the tracking of samples and to facilitate retrieval of analytical results. The
sampling numbers will be used on the sample labels, sample tracking forms, COC forms, field logs, and all
other applicable documentation.

For the NYOW Phase 1 field work, the field sample identifiers will follow the “Recommended Naming
Conventions for Locations, Field Samples, and Library File Nomenclature” — Appendix B of the most recent
FUDSChem Database User’s Manual in force when the Location Definition Information (LDI) tables are
uploaded and Event Planning is completed in FUDSChem. Example sample IDs based on the 30 April 2020
User’s Manual are presented below.

Sample Example Nomenclature
Surface Soil, AOC 1, DPT Location 2 (1°* depth interval, 0-1 ft bgs) NYOW-01-PH002-A
ISM Sample, AOC 4, DU/Bunker 1, Surface Soil, Replicate #1 NYOW-04-DUO01-SL-A
Subsurface Soil, AOC 3, DPT Location 7, 3™ depth interval NYOW-03-PH007-C
Groundwater from temporary well, AOC 4, well #3 (not part of a well NYOW-04-WL003
cluster)
Groundwater from temporary well, AOC 1, well #4, second well in cluster NYOW-01-WL004B
IDW, Aqueous, 3™ Sample NYOW-IDWAO003
IDW, Solid, 2"¢ Sample NYOW-IDWS002

Where:

e NYOW = New York Ordnance Works
e PH = Direct push technology

e SL = Surface location (surface soil)

o WL=Well

Discrete sample field duplicates will be collected as blind to the laboratory. For the NYOW Phase 1 field
work, the sample numbers will be in the following format: Location Type-DUP-Sequence_Date. For
example, the second field duplicate collected from a borehole on 9/30/20 would be PH-DUP-002_200930.
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QAPP Worksheet #18: Sampling Locations and Methods, Continued

The time noted on the COC will be midnight. The primary sample with which the duplicate is associated
along with the actual collection time of the duplicate sample will be noted in the field log.

Trip blanks, equipment blanks, and other blanks not tied to specific locations, will be given unique names
every event. For the NYOW Phase 1 field work, the sample numbers will be in the following format: Blank
Type-Number_YYMMDD. Where:

Blank Type is an abbreviation indicating the type of blank as follows.

e EB Equipment Rinseate Blank
e TB Trip Blank

For example, the first equipment rinseate blank collected on 9/30/20 would be EB-01_200930. The
equipment rinsed and sampling team which used the equipment will be noted in the field log so that
equipment rinseate blanks may be associated with the appropriate field samples.

A detailed map will be maintained in the field log noting the location of each sample location. The depth
bgs will be recorded in the field notes. Sample packaging, custody, and transportation are discussed in
SOP #13.
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QAPP Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times
(UFP-QAPP Manual Section 3.1.2.2)
(EPA 2106-G-05 Section 2.3.2)

Laboratory: Eurofins TestAmerica, Denver
Ship samples to:

Eurofins TestAmerica, Denver
Attn: Sample Receiving

4955 Yarrow Street

Arvada, CO 80002-4517

POC: Patrick McEntee, Patrick. McEntee@testamericainc.com, 303-736-0107

List of Required Accreditations/Certifications: DoD ELAP, version 5.3 (see Appendix C)

Sample Delivery Method: FedEx

Accreditation Container(s) Analytical | Data Package

Analyte/ Method/ Expiration (number, size, Preparation Holding Turnaround

Analyte Group Matrix! SOP? Date and type per sample)? Preservation | Holding Time Time Time

3, 40 mL VOA vials —Terra
Core DI 14 days
8260C/ Plus water/frozen (if samples are
VOCs >0 DV-MS-0010 10/31/2021 1, 40 mL unpreserved VOA or Methanol; preserved/frozen within 48 21 days
vial to be submitted for Cool<6°C hours of sampling)
moisture content
8270D-SIM/ . . 21 calendar
- <B°

PAHs SO DV-MS-0002 10/31/2021 1, 8 oz, wide-mouth jar Cool £6°C 14 days 40 days days

. . SO 83304/ 1, 8 oz, wide-mouth jar o 21 calendar
<
Picric Acid (discrete) DV-LC-0002 10/31/2021 (83304) Cool £6°C 14 days 40 days days
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Accreditation Container(s) Analytical | Data Package
Analyte/ Method/ Expiration (number, size, Preparation Holding Turnaround
Analyte Group Matrix! SOP? Date and type per sample)? Preservation | Holding Time Time Time
6010C/ . 21 calendar
< o
Metals SO DV-MT-0021 10/31/2021 1, 4 oz, glass jar Cool £6°C 180 days days
6020A/ . 21 calendar
< o
Metals SO DV-MT-0022 10/31/2021 1, 4 oz, glass jar Cool £6°C 180 days days
7471B/ . 21 calendar
< o
Mercury SO DV-MT-0016 10/31/2021 1,4 oz, glass jar Cool £6°C 28 days days
8082A/DV- . 21 calendar
< o
PCBs SO GC-0021 10/31/2021 1, 8 0z, glass jar Cool £6°C 1 year 40 days days
9060A/ . 21 calendar
< o
TOC SO DV-WC.0048 10/31/2021 1, 4oz glass jar Cool £6°C 28 days days
. . 8330A/ 1 gallon Ziploc bag o 21 calendar
<
Picric Acid ISM SO DV-LC-0002 10/31/2021 (please double-bag) Cool £6°C 14 days 40 days days
L . 83304/ 1, 8 oz, wide-mouth jar o 21 calendar
- <
Picric Acid IDW-S DV-LC-0002 10/31/2021 (83304) Cool £6°C 14 days 40 days days
8082A/DV- . 21 calendar
- < o
PCBs IDW-S GC-0021 10/31/2021 1, 8 0z, glass jar Cool £6°C 1 year 40 days days
Reactivity — 9012/ . o 21 calendar
- <
Cyanide IDW-S DV-WC-0083 10/31/2021 1, 4 oz, glass jar Cool £6°C 14 days days
Reactivity — 9034/DV- . o 21 calendar
- <
sulfide IDW-S WC-0001 10/31/2021 1, 4 oz, glass jar Cool<6°C 7 days days
Toxicity Cool 4 £ 2°C;
Characteristic Preservation
Leaching IDW-S 1311/ 10/31/2021 1, 3207 glass jar not added 180 days 21 calendar
DV-IP-0012 . days
Procedure until after

(TCLP) Metals

leaching
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Accreditation Container(s) Analytical | Data Package
Analyte/ Method/ Expiration (number, size, Preparation Holding Turnaround
Analyte Group Matrix! SOP? Date and type per sample)? Preservation | Holding Time Time Time
Cool 4 + 2°C;
Preservation
1311/ 1, 4oz jar -Teflon lined lids — 21 calendar
TCLP VOCs IDW-S DV-1P-0012 10/31/2021 no headspace not.added 14 days days
until after
leaching
Cool 4 + 2°C;
Preservation
TCLP SVOCs IDW-S 1311/ 10/31/2021 1, 3207 glass jar not added 14 days 21 calendar
DV-1P-0012 . days
until after
leaching
9045/ . 21 calendar
- <ge
pH IDW-S DV-WC-0001 10/31/2021 1, 4 oz, glass jar Cool £6°C 28 days days
Cool <6 °C;
8260C/ . ) ! 14 days - preserved 21 calendar
V W 10/31/2021 4 Lgl VOA Vial H<?2;
OCs G DV-MS-0010 0/31/20 3,40 mL glass VOA Vials adJusLEI <4 7 days - unpreserved days
8270D-SIM/ . 21 calendar
< o
PAHSs GW DV-MS-0002 10/31/2021 2, 1 liter, amber Cool £6°C 7 days 40 days days
. . 8330B/ 21 calendar
< o
Picric Acid GW DV-LC-0002 10/31/2021 2, 500 mL, amber Cool £6°C 7 days 40 days days
6010C/ 21 calendar
Metals GW DV-MT-0021 10/31/2021 1, 250 mL, HDPE HNO3, pH< 2 180 days days
6020A/ 21 calendar
Metals GW DV-MT-0022 10/31/2021 1, 250 mL, HDPE HNO3, pH< 2 180 days days
7470A/DV- 21 calendar
Mercury GW MT-0017 10/31/2021 1, 250 mL, HDPE HNO3, pH< 2 28 days days
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QAPP Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times, Continued

Accreditation Container(s) Analytical | Data Package
Analyte/ Method/ Expiration (number, size, Preparation Holding Turnaround
Analyte Group Matrix! SOP? Date and type per sample)? Preservation | Holding Time Time Time
PCBs GW 8082A/DV- |1 131/2021 | 1, 1000 mL, amber glass jar |  Cool < 6°C 1year 40days | 21calendar
GC-0021 ’ ’ glass] = ¥ ¥ days
9040/ . 21 calendar
pH IDW-AQ DV-WC-0031 10/31/2021 1, 4oz, glass or plastic jar None None days
. 1010/ . . 21 calendar
Flashpoint IDW-AQ DV-WC-0075 10/31/2021 1, 500 mL, amber Cool 0to 6°C No requirement days
. . 83308/ 21 calendar
- < o
Picric Acid IDW-AQ DV-LC-0002 10/31/2021 2, 500 mL, amber Cool £6°C 7 days 40 days days
Reactivity — 9012/ NaOH, pH > 21 calendar
Cyanide IDW-AQ DV-WC-0083 10/31/2021 1, 500 mL, HDPE 12; Cool < 6 °C 14 days days
. NaOH/Zn
Reactivity — 9034/DV- 21 calendar
sulfide IDW-AQ WC-0091 10/31/2021 1, 250 mL HDPE Aéit:lti 2I:|C>9 7 days days

Notes:

1GW = groundwater, IDW = investigative derived waste (solid[S]/aqueous[AQ]), ISM = incremental sampling methodology, and SO = soil
2All laboratory SOPs are presented in Appendix C.
3Containers may be combined for analyses of the same sample. The laboratories will coordinate containers which can be combined.
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QAPP Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times, Continued

Laboratory: Eurofins TestAmerica, Corpus Christi
Ship samples to:

Eurofins TestAmerica, Denver
Attn: Sample Receiving

4955 Yarrow Street

Arvada, CO 80002-4517

POC: Patrick McEntee, Patrick.McEntee@testamericainc.com, 303-736-0107

List of Required Accreditations/Certifications: N/A

Sample Delivery Method: FedEx
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Accreditation Container(s) Analytical | Data Package
Analyte/ Method/ Expiration (number, size, Preparation Holding Turnaround
Analyte Group Matrix* SOP? Date and type per sample)? Preservation Holding Time Time Time
9081/6010B
CEC SO l\jg-zp(‘)-;l:lc__ N/A 1, 1000 mL HDPE or glass None 6 months 21 cj;i:dar
ATM-MO005
Notes:
150 = soil.

2All laboratory SOPs are presented in Appendix D.

3Containers may be combined for analyses of the same sample. The laboratories will coordinate containers which can be combined.
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QAPP Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times, Continued

Laboratory: Eurofins TestAmerica, Savannah

Ship samples to:

Eurofins TestAmerica, Denver
Attn: Sample Receiving
4955 Yarrow Street

Arvada, CO 80002-4517

POC: Patrick McEntee, Patrick.McEntee@testamericainc.com, 303-736-0107

List of Required Accreditations/Certifications: DoD ELAP, version 5.3 (see Appendix C)

Sample Delivery Method: FedEx
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Accreditation Container(s) Analytical | Data Package
Analyte/ Method/ Expiration (number, size, Preparation Holding Turnaround
Analyte Group Matrix! SOP? Date and type per sample)? Preservation Holding Time Time Time
SVOCs
270D 21 cal
(TCL, DNCB, and 2,4- | SO 82700/ 9/22/2022 8 0z, glass jar Cool 0 to 6°C 14 days 40 days calendar
DNP) SA-SM-033 days
SVOCs
8270D/ 1 gallon Ziploc bag 21 calendar
TCL, DNCB 2,4- ISM 22/2022 I ° 14 4
(TCL, DCNI;)amd , SM SO SA-SM-033 9/22/20 (please double-bag) Cool 0 to 6°C days 0 days days
L 1030/ 21 calendar
| | IDW- 22/2022 I I ° N
gnitability S SA-GE-140 9/22/20 8 oz, glass Cool 0 to 6°C one days

Notes:

1GW = groundwater, IDW = investigative derived waste (solid[S]/aqueous[AQ]), ISM = incremental sampling methodology, and SO = soil

2All laboratory SOPs are presented in Appendix D.

3Containers may be combined for analyses of the same sample. The laboratories will coordinate containers which can be combined.
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QAPP Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times, Continued

Laboratory: Eurofins TestAmerica, Savannah
Ship samples to:

Eurofins TestAmerica Savannah
Attention Sample Control

5102 LaRoche Avenue
Savannah, GA 31404-6019
Main Phone: 912-354-7858

POC: Patrick McEntee, Patrick.McEntee@testamericainc.com, 303-736-0107

List of Required Accreditations/Certifications: DoD ELAP, version 5.3 (see Appendix C)

Sample Delivery Method: FedEx
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Accreditation Container(s) Analytical | Data Package
Analyte/ Method/ Expiration (number, size, Preparation Holding Turnaround
Analyte Group Matrix! SOP? Date and type per sample)? Preservation Holding Time Time Time
SVOCs
(TCL, DNCB, and GW 8270D/ 9/22/2022 2, 1 liter, amber, glass Cool 0to 6°C 7 days 40 days 21 calendar
SA-SM-033 days
2,4-DNP)
Notes:

1GW = groundwater, IDW = investigative derived waste (solid[S]/aqueous[AQ]), and SO = soil
2All laboratory SOPs are presented in Appendix D.

3Containers may be combined for analyses of the same sample. The laboratories will coordinate containers which can be combined.
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QAPP Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times, Continued
Laboratory: Eurofins TestAmerica, Seattle
Ship samples to:

Eurofins TestAmerica, Denver
Attn: Sample Receiving

4955 Yarrow Street

Arvada, CO 80002-4517

POC: Patrick McEntee, Patrick.McEntee@testamericainc.com, 303-736-0107

List of Required Accreditations/Certifications: DoD ELAP, version 5.1.1 (see Appendix C)

Sample Delivery Method: FedEx
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Accreditation Container(s) Analytical | Data Package
Analyte/ Method/ Expiration (number, size, Preparation Holding Turnaround
Analyte Group Matrix! SOP? Date and type per sample)? Preservation Holding Time Time Time
ASTM
Grain Size S0 TE:-‘\Z/\%- N/A 1, 160z glass jar Cool 0 to 6°C 6 months 21 cj;i:dar
0183
Notes:
10 = sail

2All laboratory SOPs are presented in Appendix D.
3Containers may be combined for analyses of the same sample. The laboratories will coordinate containers which can be combined.
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Laboratory: MicroVision Labs, Inc.
Ship samples to:

MicroVision Labs, Inc.
Attn: Sample Receiving
187 Billerica Road
Chelmsford, MA 01824

POC: John Knowles, 978-315-5768

Title: UFP-QAPP New York Ordnance Works
Revision Number: 9
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QAPP Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times, Continued

List of Required Accreditations/Certifications: ISO/IEC 17025:2017 (see Appendix C)

Sample Delivery Method: FedEx
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Accreditation Container(s) Analytical | Data Package
Analyte/ Method/ Expiration (number, size, Preparation Holding Turnaround
Analyte Group Matrix* SOP Date and type per sample) Preservation Holding Time Time Time
21 cal
Coal Ash S0 Proprietary 8/31/2021 16 0z, glass jar NA NA NA cjai';dar
Notes:

1S0= soil
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QAPP Worksheet #20: Field Quality Control Summary
(UFP-QAPP Section 3.1.1 and 3.1.2)
(EPA 2106-G-05 Section 2.3.5)
Matrix
Spike
Duplicate or Equipment
Analyte/ Field Field Matrix Matrix Rinsate Total # of
Matrix Analyte Group Samples Duplicate Spike Duplicate Blanks Trip Blank Analyses
Discrete TOC 69 7 4 4 0 0 84
Surface Soil Grain Size 69 7 0 0 0 0 76
CEC 69 7 0 0 0 0 76
Select SVOCs 1 ver dav of
(DNCB and 2,4- 54 6 3 3 SF;m o 0 66+ Blanks
DNP) pling
Se'let?t Exploswes 54 6 3 3 1 per da'ly of 0 66+ Blanks
(Picric Acid) sampling
TAL Metals 108 11 6 6 1 per day of 0 131+
sampling Blanks
Target Compound 1 per day of
1 4 2 2 Blank
List (TCL) SVOCs 3 sampling 0 39+ Blanks
PAHs 86 9 5 5 1 per day of 0 105+
sampling Blanks
PCBs 22 3 2 2 1 per day of 0 29+ Blanks
sampling
Coal Ash 10 1 0 0 0 0 0 11
Select SVOCs 1 per dav of
(DNCB and 2,4- 36 0 4 0 per gay 0 40+ Blanks
ISM Surface sampling
. DNP)
Soil Select Explosives 1 per day of
et BXp 36 0 4 0 per day 0 40+ Blanks
(Picric Acid) sampling
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QAPP Worksheet #20: Field Quality Control Summary, Continued
Matrix
Spike
Duplicate or Equipment
Analyte/ Field Field Matrix Matrix Rinsate Total # of
Matrix Analyte Group Samples Duplicate Spike Duplicate Blanks Trip Blank Analyses
Subsurface Soil TOC 130 13 7 7 0 0 157
Grain Size 130 13 0 0 0 0 143
CEC 130 13 0 0 0 0 143
Select SVOCs
(DNCB and 2,4- 161 17 9 9 1529‘; dﬁx of 0 Bllzg;
DNP) pling
Select Explosives 1 per day of 196+
(Picric Acid) 161 17 9 9 sampling 0 Blanks
TAL Metals 200 20 10 10 1 per day of 0 240+
sampling Blanks
TCL VOCs 28 3 2 2 1 perdayof | 1 per cooler 35+ Blanks
sampling of samples
TCL SVOCs 66 7 4 4 1 per day of 0 81+ Blanks
sampling
PAHs 156 16 8 8 1 per day of 0 188+
sampling Blanks
PCBs 12 3 2 2 1 per day of 0 29+ Blanks
sampling
Select SVOCs
1
Groundwater | o\ 42 40 43 5 3 3 per day of 0 54+ Blanks
(DPT samples) sampling
DNP)
Se.Iec't Exploswes 43 5 3 3 1 per da.ly of 0 54+ Blanks
(Picric Acid) sampling
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Matrix
Spike
Duplicate or Equipment
Analyte/ Field Field Matrix Matrix Rinsate Total # of
Matrix Analyte Group Samples Duplicate Spike Duplicate Blanks Trip Blank Analyses
TAL Metals~ 48 5 3 3 1 per day of 0 59+ Blanks
Dissolved sampling
TCL VOCs 10 1 1 1 1perdayof | 1 per cooler 13+ Blanks
sampling of samples
TCL SVOCs 19 2 1 1 1 per day of 0 23+ Blanks
sampling
1 per day of
PAHs 28 3 2 2 . 0 35+ Blanks
sampling
PCBs 9 1 1 1 1 per day of 0 12+ Blanks
sampling
Notes:

All solid samples to be analyzed for % moisture.
If a sample is being analyzed for VOCs only, a separate vial without water or methanol preservatives must be submitted for moisture analysis.

Equipment Blanks = 1 per day of sampling for reused equipment only.
IDW samples not included (up to seven aqueous and four solid, i.e., one per medium per AOC and background area).



QAPP Worksheet #21: Field SOPs
(UFP-QAPP Manual Section 3.1.2)
(EPA 2106-G-05 Section 2.3.2)

Field SOPs are located in Appendix B:

Title: UFP-QAPP New York Ordnance Works
Revision Number: 9

Revision Date: 18 December 2020

Page 215 of 318

SOP option or Modified
Equipment Type For
SOP # or Originating (if SOP provides Project?
Reference Title, Revision, Date, and URL (if available) Organization different options) Y/N Comments
01 Abandonment of Monitoring Wells and Piezometers Bluestone N/A N
02 Equipment Calibration and Maintenance Bluestone N/A N
03 Design and Installation of Monitoring Wells and Well Bluestone N/A N
Development
04 Global Positioning Survey (GPS) Bluestone N/A N
05 Decontamination of Field Equipment Bluestone N/A N
06 Field Documentation Bluestone N/A N
07 Field Screening Soils Using a Photo-ionization detector (PID) Bluestone PID N
08 Electromagnetic (EM) 31 Geophysical Survey Bluestone GPR N
09 Ground-Penetrating Radar (GPR) Geophysical Survey Bluestone N/A N
10 Storage and Sampling of Investigation-Derived Wastes (IDW) Bluestone N/A N
11 Geologic Logging Bluestone N
12 Low-Flow Groundwater Sampling and Sampling with a Bailer Bluestone Bailer, Bladder, N
Peristaltic Pump
13 Sample Packaging and Shipping Bluestone N/A N
15 Subsurface Soil Sampling Bluestone N/A N
16 Surface Soil Sampling Bluestone MacroCore sleeves N
or disposable
spoons
18 Utility Clearance Bluestone N/A N
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SOP option or Modified
Equipment Type For
SOP # or Originating (if SOP provides Project?
Reference Title, Revision, Date, and URL (if available) Organization different options) Y/N Comments
19 Groundwater Elevation Monitoring Bluestone Electronic Water N
Level Indicator
21 Incremental Sampling Methodology Bluestone N/A N
3.0 U.S. Environmental Protection Agency: Samplers Guide (2014) EPA N/A N
Method Standard Practice for Description and Identification of Soils ASTM N/A N Incorporated by
D2488-17el | (Visual-Manual Procedure) reference. Not
included in
Method Standard Practice for Classification of Soils for Engineering ASTM N/A N Appendix B.
D2487-17 Purposes (Unified Soil Classification System)
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Title or
Position of
Responsible Acceptance
Field Equipment Activity SOP Reference Person Frequency Criteria Corrective Action
MiniRAE® plus Classic Calibration performed at the Manufacturer FTL Calibrate am, |* 10% of the Manually zero the
(PGM-76) Toxic Gas start of each workday and specifications check pm calibrated value | meter by performing a
Monitor - 11.7 electron volt | checked at the end of each day. ‘fresh air’ calibration;
(eV) lamp Maintain as needed in field; rgcallbrate with gas
MultiRAE® plus PID Toxic factory-calibrated or replaced (isobutylene);
. . return/replace the
Gas Monitor - 11.7 eV lamp | by supplier as needed. _
meter for service as
necessary

YSI-Pro Plus digital Calibration performed at the Manufacturer FTL Calibrate am pH: £ 0.05 Recalibrate or service
sampling system with flow- |start of each workday and specifications Check pm Specific as necessary
through cell checked at the end of each Conductivity: 5

workday. micro Siemens

Meter must be factory- (1S)

calibrated and serviced prior to DO + 0.02 parts

rental delivery, and again as per million (ppm)

needed. Replacement probes )

and calibration fluids must be Temp.: £0.30¢

provided by the vendor.
Solinst® 101 P7 Water Level | None FTL Check meter Return to rental

Meter (or similar)

battery daily
before each use

company for
replacement
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QAPP Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection, Continued
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Title or
Position of
Responsible Acceptance
Field Equipment Activity SOP Reference Person Frequency Criteria Corrective Action
EOS Arrow 100 Pre-field data set-up; post field | Manufacturer FTL; Daily, before | Manufacturers Manufacturers
data differential correction specifications Environmental |each use; at all|specifications specifications
Maintenance: Charge batteries Sampler sampling points
daily before use; keep unit away for
from extreme heat or cold. Keep maintenance
unit clean. If not able to calibrate
see service manual.
Natural Gamma (Downhole | Calibrated by manufacturer Subcontractor |As needed 0-100 kilo counts|Recalibrate or service
Geophysics) personnel per second as necessary

ACTive real-time downhole
CT unit (or similar)
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QAPP Worksheet #23: Analytical SOPs
(UFP-QAPP Manual Section 3.2.1)

(EPA 2106-G-05 Section 2.3.4)

Analytical SOPs are located in Appendix D:
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Modified
for
Definitive or SOP Option or Project?
SOP # Title, Date, and URL (if available) Screening Data | Matrix/Analytical Group Equipment Type Y/N
Trace Metals Analysis by Inductively Coupled
CC-ATM-MO005 Plasma-Atomic Emission Spectrometry (ICP-AES) Definitive Solid/Metals ICP-AES N
EPA SW-846 Methods 6010B and 200.7
Cation-Exchange Capacity (CEC) of Soils SW-846 . .
CC-ATM-M020 Method 9081 and LDNR Method 29-B Definitive Solid/Metals N/A N
CC-GLO-008 Receipt, Log-in, and Storage of Environmental N/A sample Handling N/A N
Samples
CC-GLO-WI002 ';zfitcsmerlca Corpus Christi Sample Acceptance N/A sample Handling N/A N
PCBs by GC/ Electron Capture Detector (ECD) o .
DV-GC-0021 Def I W PCB ECD N
GC-00 [SW846 Methods 8082 and 8082A] efinitive Solid & Water/PCBs GC/EC
DV-HS-0003 Characterization of Waste N/A Sample Handling N/A N
DV-HS-0005 Excess Sample Material Management N/A Sample Handling N/A N
Acid Digestion of Aqueous Samples for Metals .
DV-IP-001 P W Metal N/A N
0010 Analysis by Inductively Coupled Plasma (ICP) reparation ater/Metals /
TCLP and Synthetic Precipitation Leaching . . .
DV-IP-0012 Procedure (SPLP) [SW846 1311 and 1312] Preparation Solid/Organics & Metals N/A N
Acid Digestion of Aqueous Samples for Analysis by .
DV-IP-0014 ICP-MS (SW-846 3005A, 3020A, and EPA 200.8) Preparation Water/Metals N/A N
DV-IP-0015 Acid Digestion of Solids (EPA 30508B) Preparation Solid/Metals N/A N
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Modified
for
Definitive or SOP Option or Project?
SOP # Title, Date, and URL (if available) Screening Data | Matrix/Analytical Group Equipment Type Y/N
Nitroaromatic and Nitroamine Explosive .
DV-LC-0002 Compounds by High Performance Liquid Definitive ?;l(ldlii\\llveiter HPLC N
Chromatography (HPLC) (SW846 8330A & 8330B) P
Polynuclear Aromatic Hydrocarbons by Gas
Chromatograph/Mass Spectroscopy (GC/MS) _— .
DV-MS-0002 Selected lon Monitoring (SIM) [SW 846 Method Definitive Solid & Water/PAHs GC/MS N
8270C and 8270D]
Determination of Volatile Organics by GC/MS L . .
DV-MS-0010 (SW846 8260C and EPA 624) Definitive Solid & Water/Volatiles GC/MS N
DV-MT-0016 I(\g\e/rAc:)ry in Solids by Cold Vapor Atomic Absorption Definitive Solid/Mercury CVAA N
DV-MT-0017 Mercury in Water by CVAA [SW 7470A] Definitive Water/Mercury CVAA N
DV-MT-0021 I6COP122aIyS|s for Trace Elements by SW-846 Method Definitive Solid & Water/Metals ICP N
Inductively Coupled Plasma Mass Spectrometry for L .
DV-MT-0022 Trace Element Analysis by SW-846 Method 6020A Definitive Solid & Water/Metals ICP-MS N
Extraction of Aqueous Samples by Separatory . .
DV-OP-0006 Funnel, SW-846 3510C and EPA 600 Series Preparation Water/Organics N/A N
Concentration and Clean-up of Organic Extracts
DV-OP-0007 (SW-846 3510C, 3520C, 3540C, 3546, 35508, 3550C, | Preparation Solid & Water/Organics N/A N
3620C, 3660B, 3665A, and EPA 600 series)
Multi-incremental Sub-sampling from Soils and . Solid/Organics and
DV-OP-0013 Sediments (ASTM D 6323) Preparation Metals N/A N
DV-OP-0015 ?I\’/Elsler?wave Extraction of Solid Samples [SW-846 Preparation Solid/Organics N/A N
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Modified
for
Definitive or SOP Option or Project?
SOP # Title, Date, and URL (if available) Screening Data | Matrix/Analytical Group Equipment Type Y/N
Solid Phase Extraction of Nitroaromatic and
DV-OP-0017 Nitroamine Explosive Compounds and Picric Acid Preparation Water/Explosives N/A N
from Water Samples (SW-846 3535A)
Extraction of Nitroaro