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INTRODUCTION

This Programmatic Uniform Federal Policy Quality Assurance Project Plan (UFP-QAPP) describes
the quality assurance (QA), quality control (QC), and additional technical activities that must be
implemented to ensure that data collected are of sufficient quality to support the objectives of
environmental radiation monitoring (ERM) at all sites covered under the U.S. Army Environmental
Center Nationwide Depleted Uranium (DU) Remedial Design Sampling Program and the U.S. Nuclear
Regulatory Commission (NRC) amended license (Source Material License [SML] SUC-1593) that
authorizes the U.S. Army to possess DU at sites across the United States. The UPF-QAPP also describes
field sampling procedures and laboratory protocols for ERM activities, describes the ways in which QA
and QC are applied to analytical results, and discusses data management and reporting. Leidos has
prepared this plan in accordance with the project work statement (PWS) requirements under U.S. Army
Corps of Engineers (USACE) Contract No. W912QR-16-D-0003, Delivery Order No. 002. The U.S.
Army has not determined who will execute the ERM fieldwork and laboratory analyses. Where
organization-specific details (e.g., names, telephone numbers) are required, the entries in the UFP-QAPP
Worksheets state, “to be determined” or “TBD,” and will be established prior to execution of field
sampling and laboratory analysis. In some cases, example information is provided.

Background

The Davy Crockett Weapon System was in the U.S. Department of Defense’s (DoD) inventory of
weapons between 1961 and 1971. The Davy Crockett was a battalion-level, nuclear-capable recoilless
weapon used by infantry, armored, airborne, and mechanized divisions. This system consisted of the
M28 (Light Weapon), which was deployed between 1961 and 1968, and the M29 (Heavy Weapon),
which was used until 1971. This nuclear capable weapon system fired practice projectiles that contained
high explosives during training. The M101 20mm spotting round, which was only used with the M28
Light Weapon, was used to verify the aiming point of the weapon system. The spotting rounds emitted
white smoke on impact but did not explode. Remnants of the tail assemblies remain at sites where the
U.S. Army trained on the weapons system. The M101 was a small (about 8 inches in length and 1-inch
diameter) low-speed projectile weighing about 1 pound and containing 6.7 ounces of DU. Unlike modern
munitions that use DU as penetrators to defeat enemy armor, the DU in the M101 was used to provide
weight sufficient for the spotting round to simulate the flight of the supercaliber Davy Crockett projectile.
Approximately 75,000 M101 rounds were manufactured. The U.S. Army demilitarized approximately
44,000 of these M101 spotting rounds at the original manufacturing facility (U.S. Army 2011
DCrockettInfo).

The Atomic Energy Commission, NRC’s predecessor, gave the U.S. Army a license to make, test
and distribute the spotting rounds. Under that license, the U.S. Army distributed the rounds for training.
The license expired in 1978, after the U.S. Army had stopped producing and distributing the spotting
rounds. In 2005, the U.S. Army found tail assemblies from the spotting rounds at the Schofield Barracks
on Oahu. This discovery prompted a review of all sites that trained with the system. The U.S. Army
found DU at other sites, including the Pohakuloa Training Area (TA) on the island of Hawaii. Under
NRC regulations, the U.S. Army must have a license to possess this material. The U.S. Army applied for
a possession-only license in November 2008. The USACE researched the identity of U.S. Army ranges
in the United States where the M101 may have been used. Once this records review identified a potential
range, USACE conducted site surveys or worked with the local U.S. Army office to determine whether
there is evidence that live-fire training with the M101 occurred at a range. The U.S. Army would have
conducted training with the Davy Crockett Weapon System at Department of the Army (DA) major and
subordinate installations. It was not until 2011 that the U.S. Army identified all of the sites where it used
the Davy Crockett system. At that time, NRC and the U.S. Army decided to continue with licensing the
two Hawaiian sites and to address the remaining installations through an amendment.
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SML SUC-1593 continues to cover the Schofield Barracks and Pohakuloa TA (Hawaii). It now
also applies to Forts Benning and Gordon (Georgia), Forts Campbell and Knox (Kentucky), Fort Carson
(Colorado), Fort Hood (Texas), Joint Base Lewis-McChord/Yakima Training Center (Washington), Fort
Bragg (North Carolina), Fort Polk (Louisiana), Fort Riley (Kansas), Fort Sill (Oklahoma), Fort Jackson
(South Carolina), Fort Hunter Liggett (California), Fort Wainwright (Alaska), and Joint Base McGuire-
Dix-Lakehurst (New Jersey). The NRC license allows the U.S. Army to possess up to 12,567 pounds of
DU at the sites and limits the amount of DU the U.S. Army can possess at each location. It requires the
U.S. Army to comply with NRC regulations and standards for protecting the public and the environment
from radiation and is subject to NRC inspections and periodic reviews. The license requires the
U.S. Army to have environmental monitoring as well as radiation safety and physical security plans.
These requirements are meant to ensure the DU will not pose a future health risk. The license does not
authorize the U.S. Army to use the DU or decommission the sites. Any cleanup would require additional
review and approval by NRC to ensure that public health and safety will continue to be protected. The
amended license will ensure the U.S. Army has done careful studies and developed site-specific plans for
environmental monitoring. ERM activities are being conducted at all sites associated with this license to
ensure that DU, present within the radiation control area (RCA), does not pose a threat to human health
and the environment through inadvertent or unanticipated release or migration.

Programmatic UFP-QAPP for the Environmental Radiation Monitoring Plan

The most recent requirements for ERM sampling were described in the Programmatic Approach for
Preparation of Site-Specific Environmental Radiation Monitoring Plans (PAERMP) (ML16004A369)
(U.S. Army 2015). NRC has accepted the PAERMP and incorporated it into the license by reference
(license condition 11). The Environmental Radiation Monitoring Plan (ERMP) for SML SUC-1593
includes installation-specific annexes that provide site-specific and RCA-specific plans in addition to
those in the main ERMP document. This Programmatic UFP-QAPP is applicable to all sites and
addresses field and analytical requirements that are common and applicable to all sites and RCAs.

This UFP-QAPP is designed to meet the requirements of applicable Federal regulations for SML
SUC-1593, particularly NRC regulations specified in Title 10, Code of Federal Regulations (CFR) Part
20, “Standards for Protection against Radiation.” This QAPP is designed to meet the overall ERM goals
of providing:

e A general historical and current perspective of DU activity in various media with details
provided in the Site-Specific ERMP Annexes.

e Sampling and analytical procedures to be implemeted to provide an accurate indication of the
magnitude and extent of any DU release or migration from past operations.

Environmental monitoring activities at Davy Crockett sites include the collection of samples from
suitable surveillance locations, described in Site-Specific ERMP Annexes, using appropriate sampling
methods, techniques, and analyses to address credible transport pathways.

This UFP-QAPP documents and describes details for the following topics:
e Data quality objectives (DQOs) for the ERM sampling at all sites
e Procedures for field measurements, observations, and sampling of surface water and sediment

e Requirements for the radiological analysis of environmental samples for total and isotopic
uranium (uranium-234 [U-234], uranium-235 [U-235], and wuranium-238 [U-238])
concentrations
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e Action levels and associated corrective actions for surface water and sediment sample results
e Data management activities and reporting requirements for analytical data.

This Programmatic UFP-QAPP was prepared using guidance from the UFP QAPP Optimized UFP-
QAPP Worksheets (IDQTF 2012). The UFP-QAPP Manual is a set of consensus documents prepared by
the Intergovernmental Data Quality Task Force (IDQTF) to provide instructions for preparing QAPPs for
any environmental data collection operation. The UFP was developed as a joint initiative by the
U.S. Environmental Protection Agency (USEPA), DoD, and U.S. Department of Energy (DOE) to ensure
that environmental data are of known and documented quality and suitable for their intended uses, and
environmental data collection and technology programs meet stated requirements. Other guidance
documents used during the preparation of this UFP-QAPP are the DoD Quality Systems Manual (QSM),
Version 5.0 (DoD 2013) and U.S. Nuclear Regulatory Commission Regulation (NUREG)-1757 (NRC
20006).
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QAPP Worksheets #1 and #2. Title and Approval Page

Project Identifying Information

a. Programmatic UFP-QAPP for the Environmental Radiation Monitoring Program, Annex 19 to the
“Environmental Radiation Monitoring Plan for License SUC-1593.”

b. Contract No. W912QR-16-D-0003, Delivery Order No. 002

1. Lead Organization

a. U.S. Army Installation Management Command
Dr. Robert Cherry, License Radiation Safety Officer (RSO)

Signature, Date

b. U.S. Army Environmental Command (AEC)
Joan Jackson, Project Manager

Signature, Date

c. U.S. Army Corps of Engineers (USACE) — Louisville District
Brooks Evens, Contracting Officer's Representative

Signature, Date
2. Federal Regulatory Agency

a. U.S. Nuclear Regulatory Commission (NRC) — Headquarters
Amy M. Snyder, Project Manager

Signature, Date
3. Investigative Organization

a. TBD
TBD, Project Manager

Signature, Date

b. TBD
TBD, Deputy Project Manager

Signature, Date
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C.

TBD
TBD, Quality Assurance Officer

Signature, Date

4. Regulatory Program: NRC monitoring requirements specified in Title 10, Code of Federal Regulations
(CFR), Section 20.1101 (entitled Radiation Protection Programs), 20.1301 (entitled Radiation Dose
Limits for Individual Members of the Public), 20.1302 (entitled Compliance with Dose Limits for
Individual Members of the Public), 20.1501 (under Subpart F—-Surveys and Monitoring), 20.2001
(under Subpart K-Waste Disposal), and 20.2103 (entitled Records of Surveys)

5. Approval Entity: NRC

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

a.

ARCADIS/Malcolm Pirnie. 2011. Final Quality Assurance Project Plan (QAPP), Operational
Range Assessment Program Phase Il Quantitative Assessment, U.S. Army Garrison Fort
Benning, Georgia. Prepared for U.S. Army Environmental Command. September 23.

ARCADIS/Malcolm Pirnie. 2012. Final Operational Range Assessment Program, Phase |l
Quantitative Assessment Report, U.S. Army Garrison Fort Riley, Kansas. Prepared for U.S.
Army Environmental Command and U.S. Army Corps of Engineers, Baltimore District. July.
FOR OFFICIAL USE ONLY.

Cabrera (Cabrera Services, Inc.). 2014. Final Report: Vegetation Sampling for Depleted
Uranium Schofield Barracks, Oahu, Hawaii. Prepared for U.S. Army Corps of Engineers,
U.S. Army — Engineering and Support Center, Huntsville. March.

EA (EA Engineering, Science, and Technology, Inc.). 2010. Final Quality Assurance Project
Plan, ORAP Phase Il Quantitative Assessment, U.S. Army Operational Range Assessment
Program, Quantitative Operational Range Assessments, U.S. Army Garrison Fort Hood, Texas.
Prepared for U.S. Army Environmental Command. May.

EA. 2011a. Final Site-Specific Quality Assurance Project Plan, Operational Range
Assessment Program, Phase |l Quantitative Assessment, Fort Bragg, North Carolina.
Prepared for U.S. Army Environmental Command. April.

EA. 2011b. Final Quality Assurance Project Plan, Phase Il Quantitative Assessment, Fort
Carson, Colorado. Prepared for U.S. Army Corps of Engineers, Baltimore District and
U.S. Army Environmental Command. March.

EA. 2011c. Final Quality Assurance Project Plan Addendum, Phase |l Quantitative
Assessment, Fort Carson, Colorado. Prepared for U.S. Army Corps of Engineers, Baltimore
District and U.S. Army Environmental Command. September.

EA. 2011d. Revised Final Site-Specific Quality Assurance Project Plan, Operational Range
Assessment Program, Phase Il Quantitative Assessment, U.S. Army Garrison Fort Hunter
Liggett, California. Prepared for U.S. Army Environmental Command. January.

EA. 2012a. Final Site-Specific Quality Assurance Project Plan, Operational Range
Assessment Program, Phase Il Quantitative Assessment, Donnelly Training Area, Alaska.
Prepared for U.S. Army Environmental Command. May.

EA. 2012b. Final Operational Range Assessment Program (ORAP) Phase Il Quantitative
Assessment Report, U.S. Army Garrison Fort Benning, Georgia. Prepared for U.S. Army
Environmental Command and U.S. Army Corps of Engineers — Baltimore District. September.

EA. 2012c. Final Operational Range Assessment Program, Phase Il Quantitative Assessment
Report, Fort Carson, Colorado. Prepared for U.S. Army Corps of Engineers, Baltimore District
and U.S. Army Environmental Command. August.
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EA. 2012d. Final Operational Range Assessment Program, Phase Il Quantitative Assessment
Report, U.S. Army Garrison Fort Hood, Killeen, Texas. Prepared for U.S. Army Corps of
Engineers, Baltimore District and U.S. Army Environmental Command. September.

m. EA. 2012e. Final Site-Specific Quality Assurance Project Plan, Operational Range
Assessment Program, Phase Il Quantitative Assessment, Fort Knox, Kentucky. Prepared for
U.S. Army Environmental Command. September.

n. EA. 2012f. Final Quality Assurance Project Plan, Operational Range Assessment Program,
Phase Il Quantitative Assessment, Fort Polk and Peason Ridge, Louisiana. Prepared for
U.S. Army Environmental Command. August.

0. EA. 2012g. Final Operational Range Assessment, Phase Il Quantitative Assessment, Joint
Base Mcguire-Dix-Lakehurst, New Jersey. Version 1.0. Prepared for HQ AFCEE/TDN,
Lackland Air Force Base. April.

p. EA. 2012h. Final Quality Assurance Project Plan, Operational Range Assessment Program,
Phase Il Quantitative Assessment, Schofield Barracks Military Reservation, Oahu, Hawaii.
Prepared for U.S. Army Environmental Command. July.

q. EA. 2012i. Final Quality Assurance Project Plan, Operational Range Assessment Program,
Phase Il Quantitative Assessment, Yakima Training Center, Washington. Prepared for
U.S. Army Environmental Command. March.

r. EA. 2013a. Final Site-Specific Quality Assurance Project Plan, Operational Range
Assessment Program, Phase Il Quantitative Assessment, Fort Campbell, Kentucky. Prepared
for U.S. Army Environmental Command. November.

s. EA. 2013b. Final Operational Range Assessment Program, Phase Il Quantitative Assessment
Report, Fort Polk, Louisiana. Prepared for U.S. Army Corps of Engineers, Baltimore District
and U.S. Army Environmental Command. September.

t. EA. 2013c. Final Operational Range Assessment Program, Phase | Qualitative Assessment
Report Addendum, Pohakuloa Training Area, Hawaii. Prepared for U.S. Army Environmental
Command and U.S. Army Corps of Engineers, Baltimore District. December.

u. EA. 2013d. Final Operational Range Assessment Program, Phase Il Quantitative Assessment
Report, Yakima Training Center, Yakima, Washington. Prepared for U.S. Army Corps of
Engineers, Baltimore District and U.S. Army Environmental Command. November.

V. EA. 2014a. Final ORAP Phase Il Quantitative Assessment Report, Donnelly Training Area,
Alaska, U.S. Army Operational Range Assessment Program, Quantitative Operational Range
Assessments. Prepared for U.S. Army Environmental Command. January 24.

w. EA. 2014b. Final Operational Range Assessment Program Phase Il Quantitative Assessment
Report, Fort Bragg, North Carolina. Prepared for U.S. Army Corps of Engineers, Baltimore
District and U.S. Army Environmental Command. March.

X. EA. 2014c. Final Operational Range Assessment Program Phase Il Quantitative Assessment
Report, U.S. Army Garrison, Fort Campbell, Kentucky. Prepared for U.S. Army Corps of
Engineers, Baltimore District and U.S. Army Environmental Command. September.

y. EA. 2014d. Revised Final Operational Range Assessment Program, Phase Il Quantitative
Assessment Report, U.S. Army Garrison Fort Hunter Liggett, Jolon, California. Prepared for
U.S. Army Corps of Engineers, Baltimore District and U.S. Army Environmental Command.
January. FOR OFFICIAL USE ONLY.

Z. EA. 2014e. Final Operational Range Assessment Program, Phase Il Quantitative Assessment
Report, Fort Knox, Kentucky. Prepared for U.S. Army Corps of Engineers, Baltimore District
and U.S. Army Environmental Command. September.
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aa.

bb.

CcC.

dd.

ee.

9g.

hh.

ii-

kk.

mm.

nn.

00.

EA. 2014f. Final Quality Assurance Project Plan, ORAP Phase Il Quantitative Assessment,
U.S. Army Operational Range Assessment Program, Quantitative Operational Range
Assessments, Fort Sill, Lawton, Oklahoma. Prepared for U.S. Army Environmental Command.
May.

EA. 2014g. Final Operational Range Assessment Program, Phase Il Quantitative Assessment
Report, Fort Sill, Oklahoma. Prepared for U.S. Army Corps of Engineers, Baltimore District and
U.S. Army Environmental Command. December.

EA. 2014h. Final Operational Range Assessment Program, Phase | Qualitative Assessment
Report Addendum, Joint Base Lewis-McChord, Tacoma, Washington. Prepared for U.S. Army
Environmental Command and U.S. Army Corps of Engineers, Baltimore District. March.

EA. 2015. Final Operational Range Assessment Program, Phase Il Quantitative Assessment
Report, Schofield Barracks Military Reservation, Oahu, Hawaii. Prepared for U.S. Army Corps
of Engineers, Baltimore District and U.S. Army Environmental Command. August.

Malcolm Pirnie (Malcolm Pirnie, Inc.). 2009. Final Work Plan Operational Range Assessment
Program, Phase Il Quantitative Assessment, U.S. Army Garrison Fort Jackson and McCrady
Training Center, South Carolina. Prepared for U.S. Army Environmental Command. March.

Malcolm Pirnie. 2010. Final Quality Assurance Project Plan, Operational Range Assessment
Program, Phase Il Quantitative Assessment, U.S. Army Garrison Fort Riley, Kansas. Prepared
for U.S. Army Environmental Command. April.

NRC (U.S. Nuclear Regulatory Commission). 2016. Source Materials License Number
SUC-1593, Docket No. 040-09083, Reference No. Amendment No. 1. (ML13259A062).

PIKA-PIRNIE (PIKA-PIRNIE JV, LLC.). 2012. Final Addendum to the UFP QAPP ORAP
Phase Il Quantitative Assessment, U.S. Army Garrison Fort Jackson and McCrady Training
Center, March 2009, Operational Range Assessment Program, Phase Il Quantitative
Assessment, U.S. Army Garrison Fort Jackson and McCrady Training Center, South Carolina.
Prepared for U.S. Army Corps of Engineers, Baltimore District. February.

PIKA-PIRNIE. 2014. Final Report Operational Range Phase Il Assessment, U.S. Army
Garrison Fort Jackson and McCrady Training Center, South Carolina. Prepared for U.S. Army
Corps of Engineers, Baltimore District, Army National Guard (ARNG) Directorate, and U.S.
Army Environmental Command. January.

U.S. Army. 2015a. Programmatic “Radiation Safety Plan for IMCOM Ranges Affected by
M101 Davy Crockett Spotting Round Depleted Uranium.” NRC ADAMS Accession Number
ML16004A369. December 31.

U.S. Army. 2015b. Programmatic “Physical Security Plan for U.S. Army Installation
Management Command Ranges Affected by Depleted Uranium in M101 Davy Crockett
Spotting Rounds.” NRC ADAMS Accession Number ML16004A369. December 31.

U.S. Army. 2015c. “Programmatic Approach for Preparation of Installation-specific
Environmental Radiation Monitoring Plans.” NRC ADAMS Accession Number ML16004A369.
December 31.

USACHPPM (U.S. Army Center for Health Promotion and Preventive Medicine). 2008.
Operational Range Assessment Program, Phase Il Assessment Report, Fort Gordon, Georgia,
No. 38-EH-053B-08. Prepared for U.S. Army Environmental Command. September 8.

USACE (U.S. Army Corps of Engineers). 2007. Annex 00, Archives Search Report on the Use
of Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28, Schofield Barracks
and Associated Training Areas, Islands of Oahu and Hawaii. U.S. Army Corps of Engineers,
St. Louis District. May.

USACE. 2008a. Project Archive Search Report on the Use of Cartridge, 20MM Spotting M101
for Davy Crockett Light Weapon M28. U.S. Army Corps of Engineers, St. Louis District.
January. Draft.
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pp. USACE. 2008b. Annex 1, Final Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Hood, Texas.
Revised, January.

qq. USACE. 2008c. Annex 2, Final Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Benning,
Georgia. Revised, March.

rr. USACE. 2008d. Annex 3, Final Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Carson,
Colorado. Revised, April.

ss. USACE. 2008e. Annex 4, Final Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Bragg, North
Carolina. Revised, May.

t. USACE. 2008f. Annex 6, Final Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Knox, Kentucky.
Revised, June.

uu. USACE. 2008g. Annex 7, Final Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Riley, Kansas.
Revised, August.

vv. USACE. 2008h. Annex 8, Final Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Lewis and
Yakima Training Center, Washington. Revised, July.

ww. USACE. 2008i. Annex 11, Final Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Polk, Louisiana.
Revised, November.

xx. USACE. 2008j. Annex 13, Final Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Greely, Alaska.
Revised, October.

yy. USACE. 2009a. Annex 11, Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Dix, New Jersey.
April. Revised Final.

zz. USACE. 2009b. Annex 38, Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Hunter Liggett,
California. July. Revised Final.

aaa. USACE. 2009c. Annex 50, Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Jackson, South
Carolina. June. Revised Final.

bbb. USACE. 2009d. Final Annex 51, Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Gordon, Georgia.
Revised, July.

ccc. USACE. 2009e. Final Annex 53, Installation Specific Archives Search Report on the Use of
Cartridge, 20MM Spotting M101 for Davy Crockett Light Weapon M28 at Fort Sill, Oklahoma.
Revised July.

Final Programmatic UFP-QAPP 8 September 2016

Nationwide DU ERMP



Joyepiep eleg
Is1waya33along
suel3luyIBLPIid

uoddng |eauypa) [PuciyppY

aaL
1dH

gaL
1aBeuew plR14

aaL

aaL

RI0JEIOqET

129340 VO

gaL
1a8euepy aloag Ayndag

9TZE L5 605 'UOSUIGoY By ((31eulayje TGM) 123ua] Buluied) ewnjes
/OTT'9G50' 808 '232] plouwy :H ‘ealy Suiures) eojmjeyod fsyieiieg plRyoyds
STPT 696 208 13|23y Wil Y "easy Bululel] eojnyjeyod
TPO+ 795 600 ‘siaya] swaolsp ((aBuey) (N "1sInyayET-XIQ-30ND3A 9f
506754609 'dvSN 'ssjeglaydoisuygoley (aseg) (N “IsinyayeT-xiQg-24nDoW ar
STE9'996 £5T ARSiUaY i Ty 1aua) Buluel) ewnjea fpioylop-sinaa ar
80TT Zr08S ‘UoIUE|g "H SIU3[D IHO ‘|| Hod
LTSO'BET SEL |1IH 43312 16) A3y o4
EEPE TES LEE I00W [2ayd|ey 1y Yjod Ho4
SOEE PTO TOS UBYINID ARy TAY Mouy HoH
TPST TS €08 ‘puRsiam Hagoy 105 ‘uosyier po4
SOTZ'9BE TER 'UOSUSAS |32YDIA 1D "NA8E1 J33uny Ho4
SPES /BT PST 'UIpog M UMBYS X1 ‘pOOH Hod
PP TR 904 '[RULRIL Y 337 IYD ‘UoploD Hod
850E°9Z5° 6T 'UOSUIYIINY 'S UG 10D ‘uosie) Ho
9/B0Y9GE 0LT ‘diysuayue|g e Ay ‘jReqdwe) poq
SETH 806 0TH 'U3300M 10321 DN “BSeug 104
PPBE SES 004 I0|HYAN SBWEl IyD Buluuag 1o4
S80/ ESE /06 13UUE] 1300y Y "WSumuIep 104 ‘Baly Suuel) Ajpuuog
S5y UOSIIED

agaL
iadeuey aloag

CEEQ'STEZ0S
anlejuasaday [ealuyaal 5 433140 Suipaeiuo] ‘suang syooug
PusIq A[asino] — (33vsn) siaaumdul jo sdiod Away 5

TTLT99¢°0TE
13Feuey 108lo.d 'uosyder usor —
PUBLLILLIOY [BjuaWUoAu] Awy s M

ZZBO'STH'TOE
Japhug Awg
N

S9E0'99%0TZ
133140 Ajajes uonEIpey 3suadn “Allayd Hagoy ig
PUBLLILLIOY JUSWIFeUR UOIJE|EISU)
ROy 51N

uonnquIsig ddvO Pue uoneziuebiQ 30afoid "G# PUe £# S}9AYSHIOM ddVO

September 2016

Final Programmatic UFP-QAPP

Nationwide DU ERMP



[elapa4 Jo 8po) 6z suonesodQ d)sep)\ SnopiezeH Uim 80Ueploode Ul paulel) 8q ISnW SUONE|eISU] NG SpIMUOlEN 8y} Jo Aue je yiompal Joj pajnpayos |auuosiad pial |V

Aoljod [esepag wiopun = d4n
pauluiseg g ol = adl
ueld jo8foid aoueinssy Ajend = ddvd

aouelnssy Ajlenp = vo

19010 Ajojes pue yiesH = OSH

wniueln payeideq = NA

suolne|nfbay [eJopa4 Jo 8pod = ¥4D

"ushluM se ddvO-ddN Siu Juswisjdwi 0} saibe pue pess Aey |suuosied sjedlpul seinjeudls
‘sainpaosold asuodsas Aouabiawsa pue ‘yuawdinba aAnosjold jeuosiad Jo asn ‘HJom 8)IS 8)Sem snoplezey ul aousladxa
aAeY jsnw [suuosiad Iy “(3)0Z1 0161 UOHOSS HHD 62 JO syuswalinbal sy} sjeaw jey) weibold 8oUE||IsAINS [EdIPaW B Ul P3||0IUS PUB G9'9Z6) H4D 6Z ‘0210161 (H440) suoneinbay

e

J8beuep\ VO

adgl

Jabeuel 108loid

adgl

agl :AiojeroqeT

JojeplleA
ejeq/siway) 109loid agal
OSH adl
19210 YO agl

Jebeuepy poi4
Jabeuel 109loigd AindaQg agl
Jabeuel 108loid aglr

Buijioday pue uoindax3 p|di4 :10j}oeIU0D dwLid/Awry

Joreasainjeubis

|

suonesyiay/Buiulel] pazijeroads _ aousaliadx3/uoneosnpy _ ajoy/a1 309loud _

aweN

193YS J0-ubIS pue SUOHEIYIIEND [SULOSIS] "8# PUE ‘L# ‘V# S}I9BUSHIOM ddVO

September 2016

10

Final Programmatic UFP-QAPP

Nationwide DU ERMP



‘llews Jo/pue suoydsje) Aq 1siway)

108014 pue 18210 YO O} SUOI}IPUOD plal} Uo paseq
salnpadold Buluaalos 1o Buldwes pjal 0} sabueyd
pajsanbal Jo/pue 44y 0} sebueyo ||e sjwsuel |

aat

adgl

Jabeuel 108loid

sainpadold buldwes
pIal4 ddVD 0} sebuey

‘[lews Jo/pue auoydajay Aq Jabeuely

109[01d pue Jabeuely a|dwes ayj 0} uoiNdSXd
109(04d Bunnp Ajjenb ejep uo paseq dd4vo
ay} 0} sebueyod Alessaoau Aue sajedlunwwo))

aat

adgal

1siway j08foid
1800 YO

uoinoax3 j0afoid
Bunng ddvo o1 sebueyn

‘[lews Jo/pue auoyds|ay Aq Jabeuel 108loid ay)
0} yJompial 0} Joud Ajjenb eyep uo paseq ddvoO
ay} 0} sebueyod Alessaoau Aue sajedlunwwo))

aat

adgal

Isiway j08foid
180140 VYO

suomplal
0} Jolld ddvO 0} sebueyd

‘[lews Jo/pue auoydalay Aq Awly 'S N 0} suonoe
9AI}021109 suodal ‘sanssi Jo Ajllanas uo Buipuadap
‘oym Jabeuey 108loid ayy 03 synsal |eanAleue

10 Buibbeyjy 1o suoljoe dA1}08.1109 J0) pasu suoday

aat

adgl

1siway) 108loid
1390 VO

sanss| Ajljenp eyeq buiuoday

‘llewsa Jojpue jlew Aq DN pue
Awuy "s°n 01 108loud 1o} sjuswnoop ||Be sanquisig
"8|qedl|dde yi “*4100 FOVSN pue ‘1ebeuey josfoid

O3V ‘OSY 8susdl] weiboid NQ SPMUOIEN/OSSY
INODIAII O} S8Nss| $8)1edIUNWIWOY)

aat

adgl

Jabeuel 108loid

soseyd 109loid ||e abeuep

‘llewd Jojpue auoyds|a} Aq s|eiolyo uoljejjelsul

yum suoneoo| Buidwes o) sseooe pue juswdojansp
ue|d ylom Joj mainal pue indul Ay 'S N
$9)BUIPJO0D ‘PaJOBIUOD S| UOIINIaXa 108f0id §|

aat

adgal

d10D 30vsN

aoepaju| Aousby Jayl0

‘louuosiad D¥N J8ylo o) 8subisep
Jo AWy "S'N 8y} Aq paniwgns sjuswnoop
sejnqLysip pue smalral Alojejnbal spesT

¢Z89'GLY’L0E

JaphAug Awy

OuN

aoepalu| Aouaby Aiojenbay

‘pajsanbal se ‘OYN YlIIM SUOIIBOIUNWIWOD
ul OSY asuaol] welbold Ng apmuoneN suoddng

LLAL99Y 0L¢e

uosyoer ueor ‘sy

Jabeueyy 108foid DIV

aoepau| Aouaby Aiojenbay

‘DN yum ‘sessaosouid

uoljeuiwia) Buipnjoul ‘suoloe asuaol| buipiebal
SUOIBDIUNWIWIOD |BQJBA PUB USHLIM |[B SpEeaT
‘Auy *S’'N ay) woly Buneuibluo ssuspuodsallod
uapum ‘pasinbai-asuall| ||e spuss pue subig

89€0°991°01¢

Ausyd Heqoy "ia

0SY 8susoi welbold
NAd spMuoineN/0SSd INODII

aoepau] Aouaby Aiojeinbay

(-938 ‘Aemyjed ‘Buiwiy) ainpasolid

JaquinN auoyd

aweN

fuz sjqisuodsay

SI9ALI(Q UoEIIUNWWOo?)

sAemyjed uonesiunwiwo? “g# }8aYsyIop ddVO

September 2016

11

Final Programmatic UFP-QAPP

Nationwide DU ERMP



"palIIUdPI 8Je SAaNSS| 8y}
Ja)e 9|qissod se uoos sk |lews Jo/pue auoyds|s}
Aq 1ebeuely 108(0id 8y} 0} SUOIOB BAI}081I00

Isiway j08foid

suoloy

Mmalral ejep Alessaoau Aue sajeolunwiwon) agl agl 19210 YO BAI}081100) MBIASY Ble(
‘pauiIuapI ale sanssi ay} Jaye a|qissod se uoos
se [lews Jo/pue suoyds|a} Aq Jabeueyy j08(oid SpoYIaN J0 sainpadoid
8y} 0] spoyjaw Jo sainpadoid yum aouelduiodouou 1slway) 19foid | yum aoueydwosuop Buipnjou)
Buipnjoul SaNss| UOIIEPIIEA BIED ||B SB}EJIUNWIWOD adl adgl 19910 YO SaNss| uoneplieA eleq
‘pauuspl ale sanssi ay} Jaye ajqissod
SE U0O0S Se |lews Jo/pue auoydsjsy Aq isiwayd
108(01d J0 J221O VO 0} splodal a)e|dwooul spJooay aye|dwoou| Buipnjou)
Buipnjoul sanss| uoedlIIBA Blep |[e spoday adl adgl Jabeuey 10sloid Aiojeloge ‘SONSS| UoNEJIBA Bleq
‘paUSp!
aJe sanss| ay) Jaye 9|qIssod Se Uoos Se [lewd
Jo/pue auoydajal Aq 1siway) 109fold 40 18210
VO 0} SUOIIOB 8A1}08.100 |edllAjeue ||e spoday agl agl Jabeue|y j08loid Alojeloge]|  SuonOY 8AI08II0D [BoNAjeuy
"PalIIUBPI 8Je sanss| 8y} Ja)e d|qissod se uoos
se |lewsa Jo/pue auoydsja) Aq 1siway) joslold Jo
19210 YO 0} seduelen D Alojeloge] [je spoday adl adgl Jabeuey 10sloid Aiojeloge saouele) DO Alojeloge]
‘payiuspl ale
sanss| ay} Ja)e a|qissod se Uoos Se |lewa Jo/pue
auoydas|a} Aq isiway) 108loid 40 18210 YO 01 sanss| Ajljlenp ejeq/sanss|
sanssi Ajjenb ejep pue jdigoal sjdwes |je sjoday agl aglL Jabeuey 10sloid Alojeioge] 1d1909y sjdwesg bBuioday
‘Buiniesqo
Jo Buiwiopad ale Aay) syse) 40} sawi [|e suonipuo) pjdi4 pajoadxaun
1e Ajloyine yJom dols aAey Jels play |V “YIomp|aly J9beuepy 10 sanss| Ajajes pue
10} dSVH panoidde moj|o} Jjels plaly ||e 8insu3 agal agl S%9H aug/ebeuey paid | yiesH oy ang Yo Buiddolg
‘llews
Jo/pue auoydajay Aq 1siway) 109(0id pue Jaoio
VO 0} pIgl 8y} Ul 8]Iym paluspl SUOKOE 8AJOBII0D
Jo/pue swajqoid paje|al-pidl) S8IEDIUNWWOD adl agl Jabeuey 109loid SUONOY BAI}981I0D) pPlal4
‘|lewsa Jo/pue suoyda|al Aq paiinbal
se salousbe Aiojeinbal pue Jualjo 0} UOIINDBXd
yiompjal Buunp spew ssalbolid sejediunwwo) ag.L aglL Jabeuely 108loid suoday ssalbold p|aid

(939 ‘Aemyjed ‘Bujwiy) ainpasoid

JaquinN auoyd

sweN

fyuz sjqisuodsay

SI9ALIQ UOHEIIUNWWO)

(panunuon) shemyjed uonesunwwio?) 9# }99YSYIoOM ddVD

September 2016

12

Final Programmatic UFP-QAPP

Nationwide DU ERMP



sJieaulbug jo sdio) Auly "S'N = IOVSN
pauluisieg g o0l = adl

1900 A1ojeS 8)IS Uolepey = OSSY
Jeoy o Alejes uonelpey = OSY

[o53u0) Ajjend = 00

ue|d joafoid aoueinssy Ajend = ddvd
aouelnssy Ajlenp = vo

uoissiwwo) Alojenbey JesonN 'S’ N = D8N
puewiwo) wswabeuely uone|elsu| = NODNI

Kjejes pue yjesH = S’H

ueld A19Jes pue yjeeH = dSVH

wniueln paeideq = NA

aAljelUSsaIday [Bojuyds ]| SJ9010 Buoenuo) = Y109
puewwo) [eluswuolAug AUy "S'N = D3IV

(panunuon) shemyjed uonesunwwio?) 9# }99YsSYIop ddVD

September 2016

13

Final Programmatic UFP-QAPP

Nationwide DU ERMP



(nemen) eauy Buiulel] eojnyeyod pue syoelieg p[aloyos

(uoibuiysepn) Joyed

Bululel] eweA 8y} pue simaT 1o pJoyDoN-SIMa] aseg uior
(Aaslor maN) 1sinyayeT-Xig-a4in99\ aseg uior

(exsely) Jybumurepp Jo4
(ewoyep|O) IIIS Ho4
(sesuey)) As|iy Ho4

sloaulbug jo sdiog Awly "'S'N = JOVSN
paulwisidQg 8g 01 = gl

Jeo0 Ajejes uonelpey = OSY

ue|d 108loid @oueInssy Ajend = ddvo

(eueisinoT) yjjod o4
(eluojie) yabbi Jeyuny Ho4

(sexa]) pooH Ho4

(eurjosed yinog) uosyoer o4
(opetojo)) uosie) Ho4

(Ayonusyy) xouy pue |jeqdwe) suo
(eurjoten yuopN) bb6eig 104
(e1B10995)) uopio9 pue Buluuag suo-4

:SUOI}E20T pue SaweN 9IS

puewwo) wawabeuely uone|elsu] = NODNI

aAleluasalday [eoluyos] sJoolO Bunoenuod = Y109

puewwo) [eluswuoAug AUy ‘SN = DIV

1s101sAyd yjesH Joiuas Jabeuey 199loids1o1sAyd
/labeuel yse] |eoibojoipey woo sople|@bissed s |oeyoiw 920€°02L VL€ sopla] yjlesH Jolusg Bissed ana)g
Jabeuepy JOSSassy
¥se] BulojUO [ejuswuoIAUT woo'sopis|@weneq £€6€/.'9€2°L06 sopiaT] ysiy |e0160j0o3 Jolueg eyeg AN
Jasulbu3 108loid woo'soplgj@uosuyol-1-aiwel 9%//°925°1/S sopio| Jabeuep joaloid Aindag uosuyor aiwer
Jabeuey j09(o.d sopioT woo'sopia|@Isulqs €61/°9¢S°L 1S sopiaT] Jabeuely 108oid DISUIgS aor
Isiwsyd 30VsSn lw-Aw.e soesn)ojesuelg [ pireq ¥6¥9'GLEC0S 30VsSn Isiway) joefoid ojeduelg piaed
Jabeueyy 108loid 3DVSN jlw-Awue aoesn@ymeH T BION 8689°G1£°20S 30VSN Jabeuey 109loid YMEH BION
d.109/pes7 [edluydos] 30VsSN lwAw.e e0ESN@SUSAT g Malpuy GEEI'GLECOS | BllASINOT/ZDVSN d100 SUBAZ s)oo.g
0OSY 3suadIT/0Sd INODWNI (I [rew@Ato°Alieyo upagol 89€0'99%'0L¢C NODNI 0OSY 8suadi Ausyd qog
slleyy dllqnd 23v IW" lBW@AID"ZABIND' S BUNSIY 6591°99%°0L¢C o3av Slleyy dlignd Aaung eupsiiy
Jlabeuepy
Jabeuepy 108loid Aindag D3V W IeW@AID 18]|IW U asiuap 0021°99%°0L2 o =\"4 Hoddng |ejuswiuodiAug JBIIN 8siuaq
Jabeuey 109lold D3V [lw jlrew@AIo uosyoel') ueol LL2L99v' 012 03y Jabeuey 108loig uosyoer ueop
8oepaju] WOINI lw’lew@Ai0 e [|lepuel ¢l91'99%'01¢ o3v 10393.IQ |ed1uyd9 | Jeta) Apuey
9]0y j03foid SSalppy |lew3 Jaquinp auoyd uoneziuebiQ ANl aweN

"ddVO SIUl pue saxauue ol10ads-a}is Jo juswdolaaap 1o} a|npayds joaloid pue sa|qelanlap
pasodoud jJo uoissnosip ‘suonejoadxs pue sjuswadinbal 10sfoid Jo mainal ‘sjuedioiled 108foid Aoy oy} Jo uoidNpoJU| :uoissSnIsig uoissag Buidoog
90USI9JU0D9|8] :UOISSAG JO UOIJe20T

910z dunr g :uoissag jo ajeq

MOJ2( 1SI| 88S — SNOLIE/ :UOl3ed0 9SS
MoJaq 1SI| 89S — suole||elsul 1eyo01) Areq (g1) snolep :aweN a)iS

SuaAg syooug :1ebeuepy [e21UY23] JIVSN
ad. :Buidweg jo (s)ajeq pajoafoid
welbold Buuojiuojy uoneipey |ejuswuolIAug :dweN joafoad

Alewwing uoissag Buiuue|d j09loid "6# }199YSHIOM ddVO

September 2016

14

Final Programmatic UFP-QAPP

Nationwide DU ERMP


mailto:robert.n.cherry.civ@mail.mil
mailto:David.J.Brancato@usace.army.mil
mailto:skibinskij@leidos.com
mailto:JAMIE.R.JOHNSON@leidos.com

QAPP Worksheet #10. Conceptual Site Model

Introduction

This QAPP addresses the QA, QC, and additional technical activities that must be implemented to ensure that data
collected during ERM activities at the Davy Crockett installations are of sufficient quality to support the NRC
requirements. The principal objective of ERM activities at all Davy Crockett installations and RCAs is to provide an
evaluation of uranium activity in various media, and a timely indication of the magnitude and extent of any DU
release or migration offsite from past operations.

NRC issued the U.S. Army’s SML SUC-1593 (originally issued in October 2013 for two sites in Hawaii) to possess
DU at sites across the country. The March 2016 amendment added 16 installations; the license continues to cover
the Schofield Barracks and Pohakuloa TA (Hawaii). It now also applies to Forts Benning and Gordon (Georgia); Fort
Bragg (North Carolina); Forts Campbell and Knox (Kentucky); Fort Carson (Colorado); Fort Hood (Texas); Joint
Base Lewis-McChord: Fort Hunter Liggett (California); Fort Jackson (South Carolina); Fort Polk (Louisiana); Fort
Riley (Kansas); Fort Sill (Oklahoma); Fort Wainwright (Alaska); Fort Lewis and the Yakima Training Center
(Washington); and Joint Base McGuire-Dix-Lakehurst (New Jersey). The U.S. Army will apply the same programs
for environmental monitoring, radiation safety, and physical security to all sites covered by NRC SML SUC-1593 as
issued to CG IMCOM.

The physical security and radiation safety programs are similar to those in the original license. However, the
U.S. Army showed, and NRC agreed, that less environmental monitoring is needed because the exposures would
be well below the NRC limits even during ground disturbing activities. Separate environmental monitoring plans are
required for each of the installations, which generally require limited monitoring of potential routes for transport of
contamination out of the impact areas. These plans also include criteria for periodic review to address any changes
that may affect risk, tailored to the conditions at each installation. These site-specific plans (see Annexes 1-18)
provide detailed information and CSM for each of the sites covered under the license and amendment.

Background Information and Sources of Known or Suspected Hazardous Waste

The license is needed for DU from spotting rounds that were part of the 1960s-era Davy Crockett weapons system.
Used for targeting accuracy, the spotting rounds emitted white smoke on impact but did not explode. The spotting
round was a low speed projectile weighing about 1 pound and containing 6.7 ounces of DU. Remnants of the tail
assemblies may remain at a number of sites where the U.S. Army trained on the weapons system. Under NRC
regulations, the U.S. Army must have a license to possess this material. The U.S. Army applied for a possession-
only license in November 2008. It was not until 2011 that the U.S. Army identified all of the sites where it used the
Davy Crockett system. At that time, NRC and the U.S. Army decided to continue with licensing the two Hawaiian
sites and to address the remaining installations through an amendment. A U.S. Army information booklet states that
the DU is mostly in large fragments. It is on operational ranges not accessible to the public.

Natural uranium is made up of three isotopes: U-234, U-235 and U-238. “Depleted” uranium has a lower percentage
of U-234 and U-235 than natural uranium. DU is about twice as dense as lead, making it useful in commercial and
military applications. Uranium in a form that dissolves easily can be toxic to the kidneys if ingested in large amounts,
such as by inhaling dust or drinking contaminated water. The DU at the U.S. Army sites is not believed to be in this
soluble form. The high density and large fragment size mean the DU cannot easily become airborne or move off
site. There is no immediate or imminent health risk to people who work at U.S. Army posts or live in communities
adjacent to these military facilities from DU residues from the M101 present in the impact areas. The U.S. Army
believes that health effects are unlikely for several reasons:

e Any DU residues from the M101 training operations are limited to impact areas well within the perimeter of
operational ranges. Because explosive hazards (i.e., UXO) are normally present on operational range impact
areas, public access is generally prohibited and authorized access is strictly controlled. Authorized access is
strictly limited to personnel fully trained to recognize the potential hazards associated with military munitions.

e Numerous studies conducted by non-military agencies, including the World Health Organization and the U.S.
Department of Health and Human Services, have not found credible evidence linking DU in the environment to
radiation-induced ilinesses.

e The migration of DU off a military installation by natural processes is highly unlikely. Studies have shown that
DU transport is limited and that it is unlikely to move from a range under most conditions. Studies also have
shown that the DU fragment size and the environmental conditions on U.S. Army ranges serve to prevent
migration, including by air. Nevertheless, the U.S. Army will monitor ranges where there are DU residues from
M101 use present, when required to ensure the protection of human health and the environment.

e The U.S. Army conducted an extensive survey at Schofield Barracks covering over 425 acres, which resulted in
the collection of over 1,400 air, vegetation, and soil samples that were sent to independent laboratories for
testing and analysis. These data were used to perform a risk assessment released in 2008 that concluded that
“no adverse human health impacts are likely to occur as a result of exposure to the uranium present in soil.”
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QAPP Worksheet #10. Conceptual Site Model (Continued)

The U.S. Army is using this comprehensive analysis along with information concerning the presence of DU at
each range and other installation and range-related factors (e.g., land access, adjacent communities) to assess
potential health risks posed

Known/Suspected Contaminants and Class

NRC'’s criterion is that a U-238/U-234 concentration or activity ratio less than 3.0 is assumed representative of
natural uranium, whereas higher ratios are potentially indicative of the presence of DU. All samples with
U-238/U-234 activity ratios greater than 3.0 by alpha spectrometry will be reanalyzed using ICP-MS for their U-234,
U-235, and U-238 masses in an effort to identify samples with DU content by confirming both the total mass of
uranium present in the sample and the mass percent of U-235. These supplemental data are used to augment
U-238/U-234 activity information. Given that natural uranium is commonly present in samples with DU and that low
activity samples exhibit significant total propagated uncertainty, confirmation that a given sample exhibits DU is often
problematic and confirmation by a secondary analytical method often is needed to determine if DU is present. The
U-238 to U-234 activity ratio and the weight percent U-235 are used to determine whether a given sample is
indicative of natural uranium or DU. The laboratory will use alpha spectrometry to analyze samples for U-234 and
U-238 activities in order to comply with license condition #17 in NRC SML SUC-1593. All samples with U-238/U-234
activity ratios exceeding 3.0 will be reanalyzed using ICP-MS for their U-234, U-235, and U-238 masses to identify
samples with DU content (NRC 2016). The ICP-MS results for U-234, U-235, and U-238 are summed to calculate a
total mass of uranium present (i.e., total uranium), which will be used to calculate the U-235 weight percentage
specified in 10 CFR § 110.2 (Definitions) and then to determine if the sample results are indicative of totally natural
uranium (at or about 0.711 weight percent U-235) or DU mixed with natural uranium (obviously less than 0.711
weight percent U-235).

Primary Release Mechanism

The original source of DU contamination is M101 spotting rounds fired into an impact area. Upon impact, these
rounds remained intact or mostly intact on or near the surface of the RCA. SDADs from AR 385-63 were used to
delineate 1,000m x 1,000m target zones/impact areas for M101 spotting rounds. Where the status of individual
ranges identified M101 training during the target timeframe (1958 to 1968), the U.S. Army established one or more
RCAs for the range, where appropriate. It is not known for any RCA, except for part of the RCA at Schofield
Barracks (Cabrera 2013), whether a cleanup or retrieval of these rounds ever occurred, so the assumption is that
most, if not all, the DU in rounds fired into an RCA remain in the RCA in some form.

The purpose of the Site-Specific ERMPs prepared as annexes to the PAERMP is to describe the site-specific
environmental radiation sampling program to detect M101 spotting round DU leaving the RCA. The plan explains,
for a specific RCA, which environmental pathways require evaluation, which samples will be collected for those
evaluations, where these samples will be collected, how often these samples will be collected, and how these
samples will be analyzed for DU.

Secondary Contaminant Migration

Each Site-Specific ERMP annex will evaluate the potential pathways for DU migration. Per the PAERMP, sampling
is not required from within the RCA. Only the sampling of sediment and surface waters is planned at the 18 Davy
Crockett sites and potential migration will be discussed in the Site-Specific ERMP Annexes.

Fate and Transport Considerations

The type of release affects the magnitude and extent of DU transported through the environment and the potential
for exposure of humans and wildlife. The Site-Specific ERMP Annexes will address sediment transport
characteristics, erosion transport characteristics and aeolian transport characteristics.

Key Physical Aspects of the Site

Site descriptions can be found in the individual Site-Specific ERMP Annexes, which include information such as
climatic conditions, geologic conditions, hydrologic conditions, soil type, sediment transport characteristics, erosion
transport characteristics, aeolian transport characteristics, and land use.

Potential Receptors and Exposure Pathways

The transport of DU can be potentially completed along identified pathways to human and/or ecological receptors.
Specific details regarding the potential receptors will be discussed in the Site-Specific ERMP Annexes.

Land Use Considerations
Specific details regarding land use considerations will be discussed in the Site-Specific ERMP Annexes.
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QAPP Worksheet #10. Conceptual Site Model (Continued)

Nature and Extent of Contamination

Discussion of nature and extent of suspected DU present within the RCAs can be found in Section 4 of the individual
site-specific ERMP Annexes.

Data Gaps and Uncertainties

The primary data gap/uncertainty associated with each Davy Crockett site/installation is the concentration of
uranium isotopes in surrounding environmental media over time.

AR = Army Regulation QA = Quality Assurance

CFR = Code of Federal Regulations QAPP = Quality Assurance Project Plan
CG = Command General QC = Quality Control

CSM = Conceptual Site Model RCA = Radiation Control Area

DU = Depleted Uranium SDAD = Safety Danger Area Diagram
ERM = Environmental Radiation Monitoring SML = Source Material License
ERMP = Environmental Radiation Monitoring Plan TA = Training Area

ICP-MS = Inductively Coupled Plasma/Mass Spectrometry U-234 = Uranium-234

IMCOM = Installation Management Command U-235 = Uranium-235

NRC = Nuclear Regulatory Commission U-238 = Uranium-238

PAERMP = Programmatic Approach for Preparation of Site- UXO = Unexploded Ordnance

Specific Environmental Radiation Monitoring Plans
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QAPP Worksheet #11. Project/Data Quality Objectives

This worksheet documents the seven steps of the USEPA DQO process (USEPA 2006) for the
collection and analysis of the ERM samples (sediment and surface water) and subsequent reporting, with
specifics regarding sample locations and rationale provided in the Site-Specific ERMP Annexes.

Step 1: State the Problem:

NRC requires the U.S. Army to determine whether DU is migrating from RCAs. The License RSO is to determine the
ratio of U-238 activity to U-234 activity in environmental samples from radiochemistry laboratory analyses reports
and, if DU is suspected, the weight-percentage of U-235 present in the samples.

Step 2: Identify the Goals of the Study:

Determine if detectable amounts of DU from M101 spotting rounds are migrating out from RCAs and impacting
human health and the environment?

The term, “detectable amounts” is related to the term “minimum detectable concentrations” (MDCs, as defined in
MARSSIM). The License RSO has identified a radiochemistry laboratory with MDLs and RLs shown in Worksheets
#15b and #15c for surface water and sediment, respectively, to determine if the project action levels listed in
Worksheet #15a have been exceeded or not..

If radiochemical laboratory analyses results from the primary analytical method (alpha spectrometry) indicate and

secondary analytical method (ICP-MS) confirm that detectable amounts of DU from M101 spotting rounds is
migrating out of an RCA, the Army will:

Report results to NRC

Perform confirmatory sampling and analyses for that RCA

Obey any subsequent NRC orders

Continue implementation of the ERMP for that RCA until NRC ends the requirement.

Step 3: Identify Information Inputs:

The information that is required to resolve the decision statement, establish release criteria, and confirm the
appropriate analytical methods in order to provide adequate data to make the decisions are identified below.

Information Required to Resolve the Decision Statement:

Environmental variables or other information are needed to resolve the decision statement. Per the PAERMP, this
includes:

Presence of detectable amounts of DU in surface water flowing from the RCA

Presence of detectable amounts of DU in groundwater potentially affected by DU in the RCA

Presence of detectable amounts of DU in soil eroded from the RCA

Presence of detectable amounts of DU in sediment that surface water flowing from the RCA carried from the
RCA.

Identify and list the sources for the required information. Per the PAERMP:

e If surface water routinely flows from the RCA, then sampling of this surface water will occur. If flow occurs
throughout the year, then sampling will occur every 3 months. If flow is intermittent, then sampling will occur
during that flow, but no less than 3 months apart.

e The U.S. Army will make available for NRC review upon request the results of all U.S. Army measurements of
uranium concentration in groundwater samples that were collected with the purpose of meeting SDWA
requirements.

e If existing wells potentially influenced by DU in the RCA are available, then whenever anyone samples these
wells for any purpose, he or she will also require analyses for isotopes of uranium and report the results to the
Installation RSO. Otherwise, no conditions require groundwater sampling.

e Semiannual soil sampling is required if the general erosion rate for the RCA is greater than 2 tons per acre per
year or if the localized erosion rate in an area of 25 m? exceeds a volume of 3.75 m* per year.

e Surface water and sediment sampling will occur at the same time and near the same place. If surface water is
not present, sediment sample(s) will be collected as planned (per site-specific annexes).

Information Required to Establish Action Levels:

NRC has provided the action level in license condition #17 (“analytical sampling results from locations outside of the
RCA indicate that the U-238/U-234 activity ratio exceeds 3”).

Final Programmatic UFP-QAPP 18 September 2016
Nationwide DU ERMP




QAPP Worksheet #11. Project/Data Quality Objectives (Continued)

Information Required to Confirm that Appropriate Measurement Methods Exist to Provide the Necessary
Data:

Appropriate measurement methods exist to provide the necessary data.
e Surface water sampling (only for water flowing out of the RCA)

e  Groundwater sampling (none performed for license purposes; sampling for other purposes will include uranium
as an analyte)

e  Soil sampling (only for eroded soil)
e Sediment sampling (only at same locations as surface water sampling, if any)
e Radiochemistry and chemistry analyses.

Laboratory analytical methods have been chosen for sample analysis to provide detection limits for isotopic and total
uranium that are sufficiently low for ERM.

The U.S. Army has selected the use of alpha spectrometry (e.g., DOE HASL method 300) to measure total and
isotopic uranium (U-234, U-235, and U-238) activities with an overall project isotopic MDC goal of 0.1 pCi/L for water
samples and 0.1 pCi/g for soil/sediment samples. For samples with U-238/U-234 ratios exceeding 3.0, the U.S. Army
will re-analyze samples using ICP-MS (e.g., Solid Waste Method 6020A) with reporting limit goals of 0.05 pg/L for
water and 5 pg/kg for soil/sediment samples. Analysis by ICP-MS for U-234, U-235, and U-238 mass concentrations
will identify samples with DU content (NRC 2016). The ICP-MS results for U-234, U-235, and U-238 are summed to
calculate a total mass of uranium present (i.e., total uranium), which will be used to calculate the weight percent U-
235 to determine if the sample results are indicative of totally natural uranium (at or about 0.711 weight percent U-
235) or DU mixed with natural uranium (obviously less than 0.711 weight percent U-235), as specified in 10 CFR §
110.2 (Definitions).

Step 4: Define the Boundaries of the Study:

Specify characteristics that define the true but unknown value of the parameter of interest. NRC has provided
the parameter of interest in license condition #17 (“analytical sampling results from locations outside of the RCA
indicate that the U-238/U-234 activity ratio exceeds 3”). The chemical boundaries for surface water, and sediment
sampling during the ERM are limited to total/isotopic uranium activities and concentrations based on analysis results
from alpha spectrometric and ICP-MS methods (e.g., HASL 300and SW846 6020A).

Define the geographic area within which all decisions must apply: See Site-Specific ERMP Annexes developed
for each “M101 Impact Area,” which NRC has incorporated into the license by reference. They show the specific
locations and the surrounding area of each RCA. Each RCA defines the local area for ERM purposes based on the
1,000m x 1,000m target zones/impact areas delineated for historical training with M101 spotting rounds.

Determine the timeframe to which the decision applies: The timeframe is the duration of the license. Additional
temporal considerations for the ERM include the estimated time it may require DU to reach groundwater, the time it
may take a potential DU groundwater plume to reach a surface water body, the seasonal fluctuations of groundwater
levels, migration directions, the seasonal effects of surface water runoff, and flood events. Practical constraints, such
as the seasonal variability in the presence or absence of surface water, physical boundaries, and requirements in the
U.S. Army’s license also are considered.

Determine when to collect data: See STEP 3.

Define the scale of decision making: The PAERMP and the environmental setting provide guidance for sampling
strategies included in the Site-Specific ERMP Annexes. These strategies are based on the collection of media that
could be impacted by DU from M101 spotting rounds from historical training operations and transported outside
RCAs to impact human health and the environment. The Site-Specific ERMP Annexes do not address other potential
hazards that may be present within and outside RCAs such as explosive safety hazards and potential risks
associated with other munitions constituents.

Identify practical constraints on data collection: Possible constraints include inaccessible areas due to:

Bad weather (safety) — Wait for improved conditions

Ongoing training (land use) — Wait for completion of training

Rough terrain (safety) — Apply risk management principles (DA PAM 385-30)
UXO (safety) — No sampling.

Additional constraints or obstacles that may interfere with full implementation of data collection include seasonal
conditions when sampling is not possible (e.g., flooding, lack of surface water) or during controlled burns when
accessing the site is dangerous. Sampling surface water and sediment is more practical and safer during low-flow
events in late summer and fall. However, limiting surface water and sediment sampling to low-flow seasons has
drawbacks related to potential runoff during storm events. Actual temporal and physical constraints to sampling are
discussed in the Site-Specific ERMP Annexes.
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QAPP Worksheet #11. Project/Data Quality Objectives (Continued)

Step 5: Develop the Analytic Approach:

The PAERMP provides decision rules about whether, where, and when environmental samples will be collected. .
License condition #17 provides information to develop the decision rule about whether a sample reliably contains DU.
The following action levels are based on criteria specified in the PAERMP and NRC regulations (10 CFR § 110.2 for
Definitions):

e 30 pg/L or more for surface water based on the SDWA MCL

e U-238/U-234 ratio of 3.0 or greater

e  Weight percent U-235 less than 0.711.

The surface water decision rules for the designing of Site-Specific ERMP Annexes are provided below. Principal
decision-makers regarding these rules and potential further action are the Army and the regulatory agencies:

e |F detections are below the action level (30 pg/L) within all surface water samples, THEN no action is required.

e |F detections are greater than the action level (30 pg/L) within one or more surface water samples, THEN the
locations will be resampled in order to verify the results.

e |F the results (detections > action level) are verified, THEN the NRC will be notified and the results will be further
assessed. The findings and recommended corrective actions will be documented by the U.S. Army’s License
RSO. The License RSO will provide recommendations to the SUC-1593 Responsible License Authority based
on his evaluation.

The decision rules for assessing the presence of DU in any environmental media sampled during the Site-Specific
ERMP Annexes are provided below. Principal decisions regarding these rules and potential further action are the
Army and the regulatory agencies:

e |F the U-238/U-234 ratio by alpha spectrometry is less than 3.0 for any sampled media, THEN no action is
necessary.

e |F the U-238/U-234 ratio by alpha spectrometry is greater than 3.0 for any sampled media, THEN the sample will
be analyzed by ICP-MS.

e |F the percentage of U-235 present in the sample is less than 0.7 percent (by mass), THEN the Army will report
results to NRC, perform confirmatory sampling and analyses for that RCA, obey any subsequent NRC orders,
and continue implementation of the ERMP for that RCA until NRC ends the requirement.

Step 6: Specify Performance or Acceptance Criteria:

Decisions with respect to the DU activity concentration (for samples analyzed by alpha spectrometry) or mass
concentration (for samples analyzed by ICP-MS) must fully consider each source of uncertainty such that the result
includes the total propagated uncertainty. Decision errors can occur at various stages during the sample collection
and analysis. This uncertainty includes a variety of factors such as the variability inherent in radioactive decay;
uncertainty introduced in determining the sample volume or mass; detector/instrument background; detector
calibration; and sample characteristics, such as solubility and homogeneity.

Worksheet #12 provides the performance criteria to be used for acceptance of analytical data as well as the
sensitivity of the analytical methods/instrumentation used to perform the chemistry analyses as presented on
Worksheet #15. The usability of the analytical data will be based on adherence of the analysis of the QC
requirements summarized on Worksheet #28 and on overall precision, accuracy, representativeness, comparability,
and completeness as described in Worksheet #37.

Step 7: Describe the Plan for Obtaining Data:

The Site-Specific ERMP Annexes present the sampling plan and field tasks for each site. In general, the collection of
surface water and sediment samples are proposed as detailed in these plans to collect the necessary data to satisfy
the decision statement for the ERMP:

The analytical samples will be supplemented by the appropriate number of QC samples (e.g., field duplicate,
MS/MSD) as described on Worksheet #28. All samples will be containerized, labeled, and tracked in accordance
with the established SOPs listed on Worksheet #21. Worksheet #14/16 provides the proposed schedule of activities
for the Site-Specific ERMP Annexes. Worksheet #17 presents the sampling design, rationale, and figures for the
Site-Specific ERMP Annexes.
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QAPP Worksheet #11. Project/Data Quality Objectives (Continued)

CFR = Code of Federal Regulations

DA = Department of the Army

DOE = U.S. Department of Energy

DQO = Data Quality Objective

DU = Depleted Uranium

ERM = Environmental Radiation Monitoring

ERMP = Environmental Radiation Monitoring Plan
GC = Garrison Commander

HASL = Health and Safety Laboratory

ICP-MS = Inductively Coupled Plasma-Mass Spectrometry
MARSSIM = Multi-Agency Radiation Survey and Site
Investigation

MCL = Maximum Contaminant Level

MDC = Minimum Detectable Concentration

MDL = Method Detection Limit

M? = Square Meters

MS = Matrix Spike

MSD = Matrix Spike Duplicate

NRC = Nuclear Regulatory Commission

PAERMP = Programmatic Approach for Preparation of Site-
Specific Environmental Radiation Monitoring Plans
PAM = Pamphlet

pCi/g = Picocuries per Gram

pCi/L = Picocuries per Liter

QAPP = Quality Assurance Project Plan

QC = Quality Control

RCA = Radiation Control Area

RL = Reporting Limit

RSO = Radiation Safety Officer

SDWA = Safe Drinking Water Act

SOP = Standard Operating Procedure

U-234 = Uranium-234

U-235 = Uranium-235

U-238 = Uranium-238

USEPA = U.S. Environmental Protection Agency
ug/kg = Micrograms per Kilogram

ug/L = Micrograms per Liter

UXO = Unexploded Ordnance
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QAPP Worksheet #17. Sampling Design and Rationale

ERM Sampling of Sediment and Surface Water Samples (see Worksheet #18 for sample IDs)

Physical boundaries: See Site-Specific ERMP Annexes for the proposed sampling locations outside the RCA
boundaries during the ERM at all sites.

Time period: Sampling to be conducted quarterly beginning within 6 months after receiving NRC approval over
several months per the schedule presented on Worksheet #14/16.

Description of sampling areas: The Site-Specific ERMP Annexes contain the specific design for each RCA. The
PAERMP constrains decisions about the design for obtaining data. The ERMP was developed to provide direct
surveillance of the most probable migration routes through periodic sampling and analysis of radioactive
constituents.

Basis for number and placement of samples: The Site-Specific ERMP Annexes contain the details regarding the
number and location of samples.

Sampling methodology: Site-specific information affecting the collection of surface water and sediment samples
can be found in the Site-Specific ERMP Annexes. All sediment and surface water sampling for the ERM will follow
the SOPs listed on Worksheet #21. All sediment and surface water samples will be analyzed for total and isotopic
uranium by an analytical laboratory.

How sample positions will be located and determined in the field: The locations of the sediment and surface
water are presented in the Site-Specific ERMP Annexes. The sample locations will be located in the field using site
maps generated by the project GIS analyst. In addition, these locations will be preloaded into a handheld DGPS,
which will then be used by field personnel to locate the sample locations.

Plan for changed location: The proposed ERM sampling locations are pre-established and, where possible, have
been historically sampled during previous sampling activities. If insufficient surface water is observed at the
predetermined locations, the potential need for relocation of any sampling while in the field will be determined by
consultation between the Project Manager and License RSO (or designee).

Contingencies for field condition effects: The ERM sampling approach at each site is pre-established and will be
implemented by following the field SOPs with minimal impact from field conditions. Any required changes will be
approved through completion of Field Change Orders.

DGPS = Differential Global Positioning System PAERMP = Programmatic Approach for Preparation of
ERM = Environmental Radiation Monitoring Site-Specific Environmental Radiation Monitoring Plans
ERMP = Environmental Radiation Monitoring Plan RCA = Radiation Control Area

GIS = Geographic Information System RSO = Radiation Safety Officer

ID = Identifier SOP = Standard Operating Procedure

NRC = Nuclear Regulatory Commission

Preliminary Final Programmatic UFP-QAPP 31 September 2016
Davy Crockett ERMP
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QAPP Worksheet #34. Data Verification and Validation Inputs

Validation
(conformance to
Verification specifications in the
Item Description (completeness) QAPP)
Analytical Data Package
1 Cover sheet (laboratory identifying information) X X
2 Case narrative and definition of qualifiers X X
3 Sample receipt records X X
4 Sample results (Form Is) X X
5 Blanks summaries X X
6 MS/MSD summaries X X
7 LCS summaries X X
8 Trace recoveries X X
10 Initial and continuing calibration summaries X X
11 Post digestion spike X X
12 Serial dilution X X
13 Analytical raw data for all data (i.e., calibrations, QC, and X X
samples)
14 Required laboratory signatures X X
15 NCRs/CARs (if applicable) X X
CAR = Corrective Action Report
LCS = Laboratory Control Sample
MS = Matrix Spike
MSD = Matrix Spike Duplicate
NCR = Nonconformance Report
QAPP = Quality Assurance Project Plan
QC = Quality Control
Preliminary Final Programmatic UFP-QAPP 47 September 2016

Nationwide DU ERMP



QAPP Worksheet #35. Data Verification Procedures

Records Requirement Responsible Person,
Reviewed Documents Process Description Organization
Field QAPP Verify that records are present and Project and Field Manager —
Logbook complete for each day of field activities. Daily
Verify that all planned samples, including
field QC samples, were collected and that | Project QA Officer
sample collection locations are
documented. Verify that meteorological
data were provided for each day of field
activities. Verify that changes/exceptions
are documented and were reported in
accordance with requirements. Verify
that any required field monitoring was
performed and results are documented.
Sample QAPP, Laboratory The condition of shipping coolers and Documentation of sample
Receipt and SOPs enclosed sample containers will be receipt and generation of
CoC documented upon receipt at the sample receipt checklist —
analytical laboratory. This documentation | Laboratory Project Manager
will be accomplished using a cooler
receipt checklist. A Sample Receipt Review of Sample Receipt
Confirmation Report will be transmitted to | Confirmation Report to ensure
the Project Chemist within 48 hours of samples were logged in
sample receipt. The original completed correctly — Project Chemist
checklist will be transmitted with the final
data package.
Laboratory QAPP, Laboratory Verify data package for completeness, as | Before release from
Data SOPs defined in the QAPP, for the following: laboratory — Laboratory
Package o Cover sheet with identifying Project Manager or QA Officer
information
e Case narrative Upon receipt —Project
o Sample receipt information and CoC Chemist
e Sample results
e Blanks summaries
e MS/MSD summaries
e LCS summaries
e Tracer recovery summaries
e |[Ss
e Initial and continuing calibration
summaries
e Analytical raw data
e Required laboratory signatures.
NCRs/CARs QAPP Verify that corrective action was QA Officer

(if applicable)

implemented according to plan.

CAR = Corrective Action Report
CoC = Chain-of-Custody

IS = Internal Standard

LCS = Laboratory Control Sample

MS = Matrix Spike

MSD = Matrix Spike Duplicate

NCR = Nonconformance Report

QA = Quality Assurance

QAPP = Quality Assurance Project Plan

QC = Quality Control

SOP = Standard Operating Procedure

Preliminary Final Programmatic UFP-QAPP 48
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