I
FINAL

FUSRAP FIVE-YEAR REVIEW
REPORT FOR OPERABLE UNIT 1
(OU-1) AND OPERABLE UNIT 8 (OU-8)
|IOWA ARMY AMMUNITION PLANT

MIDDLETOWN, IOWA

MARCH 25, 2019

U.S. Army Corpsof Engineers
St. LouisDistrict Office
Formerly Utilized Sites Remedial Action Program







FINAL

FUSRAP FIVE-YEAR REVIEW
REPORT FOR OPERABLE UNIT 1
(OU-1) AND OPERABLE UNIT 8 (OU-8)
|OWA ARMY AMMUNITION PLANT

MIDDLETOWN, IOWA

MARCH 25, 2019

prepared by
U.S. Army Corps of Engineers, St. Louis Didtrict Office
Formerly Utilized Sites Remedial Action Program

with assistance from
Leidos, Inc.
under Contract No. W912P9-17-D-0014, Delivery Order 0002






FUSRAP Five-Y ear Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

TABLE OF CONTENTS

SECTION PAGE
LIST OF TABLES. ...ttt bbbttt bbb nne s i
LIST OF FIGURES. . .....c oottt sttt ettt st snennenns iv
LIST OF APPENDICES .......oo oottt sttt sttt bbb iv
ACRONYMSAND ABBREVIATIONS......ooiiecect ettt st v
UNIT ABBREVIATIONS ...ttt sttt st sne e e e enensennnnrens X
EXECUTIVE SUMMARY .ottt st st sae st ES1
FIVE-YEAR REVIEW SUMMARY FORM ...coooiieii et ES6
1.0 INTRODUCTION. . ciiiiiisisiesesesesee ettt ee s stesaesbesbessessenseensessessessessessensens 1-1
1.1 REGULATORY BACKGROUND ......cccsiiiiminieienie et 1-1

12  SITEBACKGROUND.......ccctititieieiese et sae e resnesre s 1-2

1.2.1 Physical CharaCteriStiCS......coviiiiiierieiieceese et 1-2

1.2.2 Land and RESOUICE USE ......c.ooeiiiieieeieie e 1-3

1.2.3 History of Contamination ..........c.cceceeeereeneesesieseeseeee e e esee e seenees 1-4

1.3 ORGANIZATION OF THISFIVE-YEAR REVIEW REPORT .......c.ccocvrurnene 1-4

20 OPERABLEUNIT 1-LINEL1AND WBPS ..ot 2-1
21 INTRODUCTION ...coiiiiiiiieiieieiesiesie e se s sesseeeessessessessessessesseessessessessessessenses 2-1

2.2 SITE CHRONOLOGY ...cctiiiieieiesiesiesiesiesiesessee s sse s s sse s see s s ens 2-1

2.3  BACKGROUND .....occiiiiiiiieieieie ettt sse st ste e essensessessessesnennes 2-3

2.3.1 Physical CharaCteriStiCS........cocuiirieiieereee e 2-3

2.3.2 Land and RESOUICE USE .......coueiiieiiiiienieeie ettt 2-3

2.3.3 History of Contaminalion ..........cccceceereeinsiieseeseeee e e esee e e see e ses 2-3

234 INitial RESPONSE.....c..eiieieiieie ettt eas 2-4

2.3.5 Basisfor Taking ACHON .......ccceiieieceese e 2-4

24  REMEDIAL ACTIONS.. ..ottt sttt st sneanis 2-5

24.1 Remedy SElECHION .....ccccccieecece e 2-5

2.4.2 Remedy Implementation..........ccooiieeierienieesene e 2-9

2.4.3 System Operations/Operation and Maintenance...........ccccevveeeereeseennns 2-19

25 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW ......coooeiiiieiiiiieine 2-19

26  FIVE-YEARREVIEW PROCESS.........ccoiitiiieiese e 2-19

2.6.1 Administrative Components of the Five-Y ear Review Process............. 2-19

2.6.2 Community Notification and Involvement............ccecvveevieecevieeseennns 2-19

2.6.3 DOCUMENE REVIEW......cueiiieiieie ettt 2-20

2.6.4 DataReview and EValUation...........c.cccocveieeieiieneeiesseeseese e seeseenens 2-20

2.7  SITEINSPECTION....ccciiiiieieieiesiese ettt naesae st snessennens 2-22

2.8  INTERVIEWS. ... .ttt 2-22

2.9  TECHNICAL ASSESSMENT ...cooooieiiirieitisiesiesteeee e sie e ssesnesnens 2-24

i FINAL



FUSRAP Five-Y ear Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

TABLE OF CONTENTS (Continued)

SECTION PAGE
2.9.1 QUESTION A: Istheremedy functioning as intended by the
deCiSION AOCUMENTS?......cuiieiisiereeee e 2-24
2.9.2 QUESTION B: Are the exposure assumptions, toxicity data,
cleanup levels and remedial action objectives used at the time of
the remedy selection still valid?..........cooveiiiiiinie 2-27
2.9.3 QUESTION C: Has any other information come to light that could
call into question the protectiveness of the remedy?..........cccccvveieeenns 2-33
2.9.4 Technical ASSESSMENT SUMMAY ....cceevveeiieeierieerieeiieseeseesee e seeseeeeens 2-33
200 ISSUES ...ttt ettt be e reeneene e 2-34
211 RECOMMENDATIONS AND FOLLOW-UPACTIONS........ccccceierirrirniirens 2-34
2.12 PROTECTIVENESS STATEMENT ....cooiii et 2-35
213 NEXT FIVE-YEARREVIEW ..o 2-35
3.0 OPERABLE UNIT 8.ttt sttt 31
31 INTRODUCTION ...cciiiiiiiisiisieiesie ettt st e e see s b s sns 31
3.2  SITE CHRONOLOGY ..occeiiiieieiesiesiesiesiesseeesseeseessessessessessessesssesssssessessessessenses 3-1
3.3 BACKGROUND .....ociiiciiieeiceeteste ettt enaenaesaesnesresneans 3-2
3.3.1 Physical CharaCteriStiCS........coceviiiieiieiice e 3-2
3.3.2 Land and RESOUICE USE .......ccueeiiieiiiienieeie ettt 3-3
3.3.3 History of Contamination ..........cccccecveeieeieeiieseese e 3-4
334 INitial RESPONSE.......coiiiiieiti ittt 3-6
3.3.5 Basisfor Taking ACHON........ccccoiiieiiere e 37
3.4 REMEDIAL ACTIONS...... oottt e e st e et e et e e e s s 3-7
34.1 Remedy SElECHION .....ccecieeeceee e s 3-8
3.4.2 Remedy Implementation...........ccoceeirieieienese e 39
3.4.3 System Operations/Operation and Maintenance.............ccccveevereerreennens 3-14
35 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW ..o, 314
36  FIVE-YEARREVIEW PROCESS.........ccositiirienenie s 3-14
3.6.1 Administrative Components of the Five-Y ear Review Process............ 3-14
3.6.2 Community Notification and Involvement ............ccocevievecceceeieennnn, 3-14
3.6.3 DOCUMENE REVIEW......ccueieieiecie ettt ne s 3-15
3.6.4 DataReview and EValULiON..........cccoveveiininineseeeeee e 3-15
3.7 SITEINSPECTION. ... oottt e e e e e e e nne e e 3-21
38  INTERVIEWS ... .t st 3-21
3.9 TECHNICAL ASSESSMENT ...t 3-22
3.9.1 QUESTION A: Isthe remedy functioning as intended by the
0ECiSION AOCUMENTS?.....coieeieeiieie ettt e e e 3-22

3.9.2 QUESTION B: Are the exposure assumptions, toxicity data,
cleanup levels and remedial action objectives used at the time of
the remedy selection still valid?...........ccooeevieiiccece e, 3-23

ii FINAL



FUSRAP Five-Y ear Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

TABLE OF CONTENTS (Continued)

SECTION PAGE
3.9.3 QUESTION C: Has any other information come to light that could
call into question the protectiveness of the remedy?..........cccccovceveenens 3-29
3.9.4 Technical ASSESSMENT SUMMEY ....cc.eovveriiiiiesieeieeie e 3-29
L0 ISSUES ... ettt bbb 3-29
3.11 RECOMMENDATIONSAND FOLLOW-UPACTIONS.........cccceviveeviieene 3-29
312 OTHER FINDINGS.......ccci ittt 3-29
3.13 PROTECTIVENESS STATEMENT ..o 3-30
314 NEXTFIVE-YEARREVIEW .....oooiiiiie et 3-30
40 REFERENCES.......io oottt ettt ettt 4-1
LIST OF TABLES
NUMBER PAGE
Table 2-1. Chronology of Eventsfor FUSRAP Areasin OU-1.........ccccoceevvneeneeieseeseenens 2-1
Table 2-2. Soil Remediation Goals and Ecological Critical Concentrations for Line 1
and West Burn Pads Area South of the Road ..o 2-6
Table 2-3. Major Components of the Remedy for OU-1 (Line 1 and WBPS)..................... 2-9
Table 2-4. Inaccessible Soil and PAH-Continuing Sources Areasat Linel..........co........ 2-11
Table 2-5. Disposition of Excavated Soil from Line 1 and the WBPS by Contaminant
Type and by Disposal FaCIlity .......cccccoveveiieiieieseese e 2-15
Table 2-6. Summary of Planned and/or Implemented ICs..........coccoveiiiniinenincenereeens 2-18
Table 2-7. Identification of Five-Year Review Team Members..........ccoovvevvenenenencnene 2-19
Table 2-8. Concentrations of Contaminants of Concern in Pre- and Post-Excavation
(Verification) Soil Samples Collected at Line 1.......ccccecveevveevencieseeseeie e 2-20
Table 2-9. Concentrations of Contaminants of Concern in Pre- and Post-Excavation
(Verification) Soil Samples Collected at West Burn Pads Area South of
LE LS 0= o SRR 2-21
Table 3-1. Chronology of EVENtSTOr OU-8 ..o 3-1
Table 3-2. Remediation Goals for Soil and Structures at OU-8............ccevvveenenenenenennenn 39
Table 3-3. Comparison of Estimated Volume of Excavated Soil Exceeding the
Depleted Uranium RG (150 pCi/g) to Calendar Y ear End 2017 Actual
Volumes and Projected Volume at End of Remedial Action ..........ccccceecveeeeeee. 311
Table 3-4. Summary of Planned and/or Implemented LUCsfor OU-8..........ccccccevvevienee 3-14
Table 3-5. Identification of Five-Year Review Team Members........cccocevveeveenesenseeene. 3-14
Table 3-6. OU-8 Air Particulate MONItOriNg.......cccccueieereeieeseeiesee e e seese e see s eneas 3-17
Table 3-7. OU-8 Airborne Radioactive Particulate Emission Rates Based on
Excavation Perimeter Air SAMPIES.........coovvieiieie e 3-17
Table 3-8. OU-8 CAP88-PC ResUItS fOr RECEPLONS.......cccevviieriirierieeieie e 3-18
Table 3-9. OU-8 Radiological Results for Surface-Water Monitoring..........ccceeeveeveeeennen. 3-18
Table3-10. OU-8 Radiological Results for Sediment MonIitoring ........ccooeeeeveenerenenenennn 3-19
Table3-11. OU-8 Radiological Resultsfor CY 2016 Storm-Water Monitoring.................. 3-21

i FINAL



FUSRAP Five-Year Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

LIST OF FIGURES

NUMBER

Figure 1. Location of IAAAP

Figure 2. FUSRAP Areasin Operable Unit 1 and Operable Unit 8 at the IAAAP
Figure 3. Layout and Topography of Line 1

Figure 4. Layout of the West Burn Pads Area South of the Road

Figure 5. Exposure Units and Excavation Areasat Line 1

Figure 6. Excavation Areas at the West Burn Pads Area South of the Road
Figure7. Layout and Topography of the Firing Sites Area

Figure 8. Layout and Topography of Yard C

Figure 9. Layout and Topography of Yard G

Figure 10. Layout and Topography of Yard L

Figure 11. Layout and Topography of Warehouse 3-01

Figure 12. Surface-Water and Sediment Monitoring Locations for OU-8

LIST OF APPENDICES

Appendix A* Detailed Responses to Technica Assessment Question B for Operable Units 1
and 8

Appendix B*  Operable Unit 1 Post-Remedia Characterization and Verification Data versus
Comparison Values

Appendix C* EPC Calculationsfor Line 1

Appendix D* Adult Lead Methodology Calculations for Line 1 Excavation Area 3A

Appendix E*  Calculation Checks of Operable Unit 8 Remediation Goals for Depleted Uranium
Based on Current Models and Data

Appendix F  Five-Year Review Site Inspections

Appendix G* Community Interviews

Appendix H  lowa Army Ammunition Plant Operable Units

BACK COVER

*CD-ROM  AppendicesA,B,C,D,E,and G

iv FINAL



FUSRAP Five-Year Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

2003 OU-1
ROD ESD

2006 OU-1
IROD ESD

2008 OU-1
IROD ESD

2009 OU-1
ROD ESD

2011
Exposure
Factors
Handbook

2011 OU-1
ROD ESD

2018 OU-1
ROD ESD

Ac
ACM
AEC
ALM
AMEC
amd
ANL
AO
ARAR
At
ATSDR
AUF
BAF
BERA

bgs

Bi

BRA
CaEPA
CAMU
CAS

ACRONYMSAND ABBREVIATIONS

Explanation of Sgnificant Differences for the Final Record of Decision (ROD) for
the Soils Operable Unit (OU-1), lowa Army Ammunition Plant (I1AAP),
Middletown, lowa

Explanation of Sgnificant Differences Deletion of Radiological Contaminants
from the Interim Record of Decision (IROD) Soils Operable Unit (OU-1) for lowa
Army Ammunition Plant, Middletown, |A

Explanation of Sgnificant Differences for the Interim Action Record of Decision
(IROD) Soils Operable Unit (OU-1) Addition of Environmental Protectivenessto
the Remedy and Transfer of Stes from OU-4 to OU-1 for lowa Army Ammunition
Plant, Middletown, IA

Explanation of Sgnificant Differences for the Final Record of Decision (ROD)
Soils Operable Unit 1 (OU-1) Change of Primary Treatment Technology From
Biological to Alkaline Hydrolysis Chemical Treatment for lowa Army Ammunition
Plant, Middletown, lowa

Exposure Factors Handbook: 2011 Edition

Explanation of Sgnificant Differences for the Final Record of Decision (ROD)
Soils Operable Unit (OU-1) Addition of Soil Volume, Ste-Specific Remedial Goal
for Barium, and Offsite Disposal of Contaminated Soil for lowa Army Ammunition
Plant, Middletown, lowa

Explanation of Sgnificant Differences for the Records of Decision Soils Operable
Unit (OU-1) Addition of Land Use Controls, Off-site Disposal of Contaminated
Soil, and the Fire Training Pit for lowa Army Ammunition Plant, Middletown,
lowa

actinium

Asbestos Containing Material

U.S. Atomic Energy Commission

Adult Lead Methodology

AMEC Environment & Infrastructure

above mean sea level

Argonne National Laboratory

American Ordnance, LLC

applicable or relevant and appropriate requirement

astatine

Agency for Toxic Substances and Disease Registry

area use factor

bioaccumulation factor

Baseline Ecological Risk Assessment (BERA), lowa Army Ammunition Plant,
Middletown, lowa

below ground surface

Bismuth

baseline risk assessment

Cdlifornia Environmental Protection Agency

Corrective Action Management Unit

Chemical Abstracts Service

\ FINAL



FUSRAP Five-Year Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

ACRONYMSAND ABBREVIATIONS (Continued)

CC critical concentration

CEA Cap Extension Area

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

CFR Code of Federal Regulations

COC contaminant of concern

COPC contaminant of potential concern

CSF cancer slope factor

CSFo oral cancer slope factor

CY calendar year

DCF dose conversion factor

DCGL derived concentration guideline level

DEF excavation areas D, E, and F

DL detection limit

DNB Dinitrobenzene

DNT dinitrotoluene

DOD U.S. Department of Defense

DOE U.S. Department of Energy

DSR dose-to-source ratio

DU depleted uranium

Eco CC ecological critical concentration

ECR excess cancer risk

EDA Explosive Disposal Area

EDE effective dose equivalent

EMDAR Environmental Monitoring and Data Analysis Report

EPC exposure point concentration

EQ Environmental Quality Company

ESD explanation of significant differences

EU exposure unit

FFA Federal Facility Agreement

FGR-11 Federal Guidance Report Number 11

FGR-12 Federal Guidance Report Number 12

FGR-13 Federal Guidance Report Number 13

Fr francium

FS firing site

FSA Firing Sites Area

FSS final status survey

FUSRAP Formerly Utilized Sites Remedial Action Program

FUSRAPFS  FUSRAP Feashility Sudy Report for the lowa Army Ammunition Plant

FUSRAP Remedial Design/Remedial Action Work Plan, lowa Army Ammunition Plant,
Ou-8 Operable Unit 8, Depleted Uranium Contaminated Soil and Structure
RD/RAWP  Remediation

FUSRAP lowa Army Ammunition Plant Line 1 and West Burn Pads Area South of the Road
RD/RAWD  FUSRAP Remedial Design/Remedial Action Work Description

FUSRAP lowa Army Ammunition Plant Line 1 And West Burn Pads Area South of the Road,

RD/RAWD  FUSRAP Remedial Design/Remedial Action Work Description Line 1 Waste Line
Addendum  Addendum

Vi FINAL



FUSRAP Five-Year Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

FUSRAPRI

FUSRAP
RI WP
FUSRAP
ROD
GRRWA
GWS
HAL
HEAST
Hg
HI
HMX
HQ
HVAC
IAAAP
IAAAP FFA

IAC

IC
ICRP
IDA
IDNR
IEQA
IRIS
IRP

K

Kd
LAP
LDR
Leidos
LTTD
LUC
MARSSIM
MCL
MDC
MEC
MED
MELT
MOU
MRS
NCP
NHANES
NJDEP
NPDES
NPL
NRC

ACRONYMSAND ABBREVIATIONS (Continued)

lowa Army Ammunition Plant FUSRAP Remedial Investigation Report for Firing
StesArea, YardsC, E, F, G, and L, Warehouse 3-01 and Area West of Line 5B
Remedial Investigation Work Plan for Line 1, Firing Stes Area, YardsC, G, and L,
Warehouse 3-01, and the West Burn Pads Area South of the Road

FUSRAP Record of Decision for the lowa Army Ammunition Plant

Great River Regional Waste Authority

gamma walkover survey

health advisory limit

Health Effects Assessment Summary Tables
mercury

hazard index

high melting explosive

hazard quotient

heating, ventilation, and air conditioning

lowa Army Ammunition Plant

lowa Army Ammunition Plant Federal Facility Agreement Under CERCLA
Section 120

lowa Administrative Code

institutional control

International Commission on Radiation Protection
Inert Disposal Area

lowa Department of Natural Resources

lowa Environmental Quality Act

Integrated Risk Information System

Installation Restoration Program

potassium

soil-to-water distribution coefficient

load, assemble, and pack

land disposal restriction

Leidos, Inc.

low temperature thermal desorption

land use control

Multi-Agency Radiation Survey and Ste Investigation Manual
maximum contaminant |level

minimum detectable concentration

munitions and explosives of concern

Manhattan Engineer District

mechanically enhanced lime treatment
Memorandum of Understanding

Munitions Response Site

National Oil and Hazardous Substances Pollution Contingency Plan
National Health and Nutrition Examination Survey
New Jersey Department of Environmental Protection
National Pollutant Discharge Elimination System
National Priorities List

U.S. Nuclear Regulatory Commission

Vii FINAL



FUSRAP Five-Year Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

NTP

Oo&M
ORNL
OSWER
Ou
OU-11ROD

OU-1Find
ROD
OU-3 ROD

OU-5R0OD
OU-6 FS

OU-7FS
OU-7 SRI

OU-9FS
OU-9 ROD

Pa
PA

PAH

Pb

PbB

PCB

PDI

Po

PPE
PPRTV
PRG

QC

Ra

RAB

RACR
RAGS Part E

RAGS Part F

RAO
RAWD
RCRA
RD

ACRONYMSAND ABBREVIATIONS (Continued)

National Toxicology Program

operation and maintenance

Oak Ridge National Laboratory

Office of Solid Waste and Emergency Response

operable unit

Interim Action Record of Decision, Soils Operable Unit, lowa Army Ammunition
Plant, Middletown, lowa

Record of Decision, Soils Operable Unit #1, lowa Army Ammunition Plant,
Middletown, lowa

Off-site Groundwater Record of Decision, lowa Army Ammunition Plant,
Middletown, lowa

Record of Decision Operable Unit 5, Military Munitions Response Program, lowa
Army Ammunition Plant, Middletown, lowa

Feasibility Sudy for Operable Unit 6 (OU-6) Stewide Groundwater for lowa
Army Ammunition Plant, Middletown, lowa

Feasibility Sudy, Operable Unit 7 for lowa Army Ammunition Plant, Middletown, 1A
Qupplemental Remedial Investigation, Operable Unit 7 for lowa Army Ammunition
Plant, Middletown, |A

Focused Feasibility Sudy Report for Construction Debris Stes CC-1AAP-001 and
CC-1AAP-002, lowa Army Ammunition Plant, Middletown, lowa

Record of Decision Construction Debris Stes CC-1AAP-001 and CCIAAP-002
Operable Unit Nine lowa Army Ammunition Plant Middleton, 1A

protactinium

preliminary assessment

polycyclic aromatic hydrocarbon

lead

blood lead

polychlorinated biphenyl

pre-design investigation

polonium

personal protective equipment

provisional peer-reviewed toxicity value

preliminary remediation goal

quality control

radium

Restoration Advisory Board

remedial action closeout report

Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment)

Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment)
remedial action objective

remedial action work description

Resource Conservation and Recovery Act

remedial design

viii FINAL



FUSRAP Five-Year Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

RDX
RESRAD
RfD
RfDo
RG

RI
RI/RA Report
Rn
ROD
RPF
RSL
RSR
S/S
SARA
SEC

Sl

SL

SRI
SSL
SvVOC
TCE
TCLP
TECR
TEDE
Th
THQ
T
TN&A
TNB
TNT
TRW
U

USC
UCLgs
URICL
USACE
USEPA
UUUE
UXO
VQ
WBPA
WBPS
WDI
WP

ACRONYMSAND ABBREVIATIONS (Continued)

cyclotrimethylenetrinitramine, also known as royal demolition explosive
RESidual RADioactivity (computer model)
reference dose

oral reference dose

remediation goal

remedial investigation

Remedial Investigation/Risk Assessment, lowa Army Ammunition Plant
radon

record of decision

relative potency factor

regional screening level

risk-to-source ratio
solidification/stabilization

Superfund Amendments and Reauthorization Act
Safety and Ecology Corporation (asubsidiary of PermaFix)
siteinvestigation

screening level

supplemental remedial investigation

soil screening level

semi-volatile organic compound
trichloroethylene

Toxicity Characteristic Leaching Procedure
target excess cancer risk

total effective dose equivalent

thorium

target hazard quotient

thallium

TN & Associates, Inc.

trinitrobenzene

trinitrotoluene

Technical Review Workgroup

uranium

U.S Code

95 percent upper confidence limit

Upper Rock Island County Landfill

U.S. Army Corps of Engineers

U.S. Environmental Protection Agency
unlimited use and unrestricted exposure
unexploded ordnance

validation qualifier

West Burn Pads Area

West Burn Pads Area South of the Road
Wayne Disposal Inc.

work plan

iX FINAL



FUSRAP Five-Year Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

UNIT ABBREVIATIONS

Both English and metric units are used in this report. The units used in a specific Situation are based
on common unit usage or regulatory language (e.g., depths are given in feet, and areas are given in
sguare meters). Unitsincluded in the following list are not defined at first usein this report.

oF
pCi/mL
po/dL
Ha/kg
Mg/l
Ci

cm?
dpm

ft

g

kg
L/kg
m

m2

m3

mg
mg/kg
mg/kg/day
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mSv
pCi
pCi/g
pCi/L
pCi/m?
ppb
yd®

degrees Fahrenheit
microcurie(s) per milliliter
microgram(s) per deciliter
microgram(s) per kilogram
microgram(s) per liter
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square centimeter(s)
disintegration(s) per minute
foot/feet

gram(s)

kilogram(s)

liter(s) per kilogram
meter(s)
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cubic meter(s)
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millirem

millisievert(s)

picocurie(s)

picocurie(s) per gram
picocurie(s) per liter
picocurie(s) per square meter(s)
part(s) per billion

cubic yard(s)
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EXECUTIVE SUMMARY

This five-year review was performed by the U.S. Army Corps of Engineers (USACE), St. Louis
District to evaluate the implementation, performance, and protectiveness of the response actions
conducted at the following areas of the lowa Army Ammunition Plant (IAAAP) that are within
the scope of the Formerly Utilized Sites Remedial Action Program (FUSRAP):

e Operable unit (OU)-1: Soil at Line 1 and the West Burn Pads Area South of the Road
(WBPS), and

e OU-8: Line 1 (structures only), Warehouse 3-01 (building interiors), the Firing Sites Area
(FSA) (soil and structures), Yard C (soil and structures), Yard G (soil and structures), and
Yard L (soil in areas surrounding Warehouses L-37-1, L-37-2, and L-37-3). The FSA
contains five subareas named for the buildings located within them: Firing Site (FS)-1 and
FS-2 Areg; FS-3, FS-4, and FS-5 Area; FS-6 Area (FS-6, FS-7, FS-8, and FS-15); FS-12
Area (FS9, FS-10, FS-11, and FS-12); and FS-14 Area.

The IAAAP is an active, government-owned, contractor-operated installation located
approximately 10 miles west of Burlington, lowa, and the Mississippi River (Figure 1). From
1947 to 1975, portions of the IAAAP were under the control of the U.S. Atomic Energy
Commission (AEC) for nuclear weapon and non-nuclear weapon-assembly operations. The
FUSRAP OU-1 and OU-8 areas addressed by this five-year review are within the IAAAP
installation boundaries as shown on Figure 2. Remedial activities at the IAAAP are being
conducted under eight OUs: OU-1 (soils), OU-3 (off-site ground water), OU-4 (Inert Disposal
Area [IDA]), OU-5 (Military Munitions Response Program), OU-6 (on-post ground water),
OU-7 (miscellaneous sites), OU-8 (FUSRAP), and OU-9 (construction debris).

In July 2002, the U.S. Congress designated seven areas at the IAAAP to be investigated under
the FUSRAP. A Federa Facility Agreement (FFA) between the USACE St. Louis District, the
U.S. Environmental Protection Agency (USEPA) Region 7, the U.S. Department of Energy (DOE),
and the State of lowato address the FUSRAP investigatory and cleanup work at the IAAAP was
finalized on August 16, 2006 (USEPA et al. 2006). Because the 2006 IAAAP FFA and the lead
agency (i.e., USACE) for responding to FUSRAP areas are separate from the FFA and lead
agency (i.e., U.S. Army Joint Munitions Command) for Installation Restoration Program (IRP)
sites, the five-year reviews addressing the FUSRAP areas are conducted separately from the
IRP five-year reviews.

OPERABLE UNIT 1: LINE 1 AND WBPS

The portions of OU-1 designated as FUSRAP areas include the surface and subsurface soil at
Line 1 and the WBPS. Line 1 is located on a 971,246 m? (240 acres) area in the northeastern
portion of the IAAAP (Figure 3). The WBPS is located across the road south of the West Burn
Pads Area (WBPA) in the northeast corner of the IAAAP.

The primary chemical contaminants a Line 1 and the WBPS include explosives
2,4,6-(trinitrotoluene [TNT] and cyclotrimethylenetrinitramine, aso known as royal demolition
explosive [RDX]), polycyclic aromatic hydrocarbons (PAHS), and metals. Based on the results of
aremedia investigation (RI), it was concluded that no radiological contamination is present in soil
at Line 1 or the WBPS (USACE 20083).

The chemically contaminated soil from Line 1 and the WBPS is being addressed by the USACE
consistent with the remedies described in two IAAAP records of decision (RODs): the Interim
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Action Record of Decision, Soils Operable Unit, lowa Army Ammunition Plant, Middletown,
lowa (OU-1 IROD) (U.S. Army Environmental Center 1998) and the Record of Decision, Soils
Operable Unit #1, lowa Army Ammunition Plant, Middletown, lowa (OU-1 Fina ROD)
(USACE 1998a). These decision documents, as well as severa associated Explanation of
Significant Differences (ESD) documents for OU-1, identify the following components of the
remedy for OU-1:

o Excavation of soil with contaminant of concern (COC) concentrations exceeding
remediation goals (RGS)

o Evauation of excavated soil areas to ecological critical concentrations (Eco CCs) to
ensure protectiveness for ecological receptors

e Segregation of contaminated soil according to contaminant type and excess cancer risk
(ECR) level

e Temporary storage of highly contaminated soil with ECR levels above 1E-05, or that fall
land disposal redtriction (LDR) criteria in the designated Corrective Action Management
Unit (CAMU) (i.e, Trench 7), plus treatment of explosives-only contaminated soil by
alkaline hydrolysis, and treatment of contaminated soil containing metals exceeding LDR
criteria by solidification/stabilization (S5/S)

e Permanent disposa of explosives-contaminated and/or metals-contaminated soil
excavated and treated (if required) prior to August of 2010 in the on-site Soil Repository
(Trench 6) and after August of 2010 at an off-site disposal facility

e Permanent treatment and disposal of polychlorinated biphenyl (PCB)-contaminated soil
and semi-volatile organic compound (SVOC)-contaminated soil at an off-site disposal
facility

o Siterestoration

o Implementation and maintenance of institutional controls (ICs)

Excavation activities at the two FUSRAP areas included in OU-1, followed by site restoration
activities, were conducted between October 2008 and October 2013 (SEC 2014). The
contaminated soil was transported to both on-site and off-site disposal facilities for disposal
and/or treatment, and the treatment has been completed. USACE has disposed of more than
25,445 tons of contaminated soil from Line 1 and approximately 25,336 tons of contaminated
soil from the WBPS. FUSRAP remedia action for OU-1 is ongoing. At Line 1, 20 locations
remain that exceed the ROD RGs as a result of continuing sources of PAH contamination and/or
soil that was defined as inaccessible due to the presence of structures (Table 2-4). At the time
when the continuing source is removed or soil becomes accessible (due to the renovation or
demolition of the structure), soil samples will be collected, as necessary, to determine the
horizontal and vertical extent of soil with COC concentrations exceeding the RGs. After the
extent is determined, contaminated soil will be excavated and disposed of at an approved off-site
disposal facility.

Since the issuance of the OU-1 Final ROD and ESD documents, the USEPA has implemented
updates to exposure assumptions, toxicity criteria, and USEPA’s risk assessment
guidance/methodologies. Based on the updates, some RGs no longer meet the remedial action
objective (RAO) to “prevent ingestion and direct contact to contaminated soils at levels
exceeding a 10-6 carcinogenic risk or a non-carcinogenic hazard index of one based on the
reasonable maximum exposure determined in the BLRA” (USACE 1998b). However, the
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findings of the hedth protectiveness evaluation performed for the technical assessment
demonstrate that the remedy at OU-1 is still protective of human health and protective of ground
water. Additionally, the Eco CCs established for both Line 1 and the WBPS ensure health
protection of the Indiana bat (afederally endangered species that roosts at the IAAAP).

Based on the technical evaluation, no natural or manmade changes to the physical or biological
characteristics of the OU-1 areas that would impact protectiveness of the remedy have occurred.
The lAAAP is currently an industrialized military installation with installation security measures
and perimeter fencing in place to limit public access to the facility and to individual plant
production areas. No information is known that could call into question the human health or
environmental protectiveness of the remedies applied to Line 1 and the WBPS.

The remedy at OU-1 currently protects human health and the environment because a majority of
the soil contamination has been addressed. In order for the remedy to be protective in the long-
term, 1Cs need to be implemented and a strategy for addressing areas of soil contamination
resulting from continuing sources needs to be developed, documented, and implemented.

OPERABLE UNIT 8

OU-8 includes the following areas. Line 1 structures, the FSA (consisting of five subareas);
Yard C; Yard G; Yard L; and Warehouse 3-01.

The Line 1 production facility is located in the northeast portion of the IAAAP as shown on
Figure 3. Portions of Line 1 are currently used for munitions production. From 1941 until
August 1945, production at Line 1 included many types of ammunition, including fixed artillery
rounds and bombs. The AEC took over operations at Line 1 for weapons assembly from 1947 to
1975. AEC operations at Line 1 included machining of depleted uranium (DU) (USEPA et d. 2006).

The FSA is an operational range currently being used by the U.S. Army to test military
munitions. The FSA is located in the western portion of the IAAAP and encompasses
1,821,085 m? (450 acres). The FSA was used by the AEC between 1948 and 1974 to support test
firing of munitions. The AEC no longer tests munitions at the FSA, and munitions containing
DU are no longer tested at the FSA. The five subareas that comprise the FSA are named for the
buildings located within them and include the following individual FSs, grouped by proximity
(as shown on Figure 7):

e FS-1and FS-2 arelocated at the entrance of the FSA ;
e FS-3, FS-4, and FS-5 are located on the east side of the FSA;

e FS6,FS7, FS-8, and FS-15 are clustered in the central portion of the FSA and identified
asthe FS-6 Areg;

e FS9 FS10, FS11, and FS-12 are clustered in the northern portion of the FSA and
identified asthe FS-12 Area; and

e FS-14islocated directly north of the entrance area.

Storage Yards C, G, and L were historically used by the AEC for storage of various materials
and components. Their locations are shown on Figure 2.

e Yard Cislocated in the eastern portion of the IAAAP and is approximately 1,218,290 m?
(301 acres) in size. It consists primarily of an open field with 43 storage igloos and
several other support buildings.
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e Yard G islocated in the southern portion of the IAAAP in a heavily forested valley of
Long Creek. It is approximately 1,048,000 m? (259 acres) in size,

e Yard L islocated approximately 1,000 ft south of the northern boundary of the IAAAP.
The area of Yard L identified as being used by the AEC is approximately 48,270 m?
(12 acres) in size. Yard L consists of long buildings oriented east-to-west with railroad
tracks that service the buildings.

Warehouse 3-01 is located in the central portion of the IAAAP in the north-central area of Line 3
(Figure 2). Warehouse 3-01 consists of a large, brick building and a surrounding land area of
approximately 2,610 m?.

Based on the results of investigations conducted at OU-8, the only identified radiological COC
was DU (including the isotopes uranium [U]-234, U-235, and U-238). The DU was found as
fragments and particles in soil at the FSA and as particles embedded in and/or adhered to
structural surfaces at Line 1 (i.e., the steel floor grate at Building 1-11 and air filters at
Building 1-63-6). The only chemica COCs identified in soil were 2,4,6-TNT, RDX, and
chromium. No DU or chemica contamination was found at Yards C, G, or L, or at
Warehouse 3-01 in concentrations exceeding the Rl screening levels (SLs).

In accordance with the 2006 Dispute Resolution Agreement, the FUSRAP response at the FSA
was limited to the removal of DU fragments and DU-contaminated soil. As defined by the
FUSRAP Record of Decison for the lowa Army Ammunition Plant (FUSRAP ROD)
(USACE 20114), the main components of the remedy for soil includes the following:

o Excavation of DU-contaminated soil to meet the industrial RG at the FS-1 and FS-2
Area FS-3, FS-4, and FS-5 Area; FS-6 Area; and FS-12 Area;

e Physica treatment of DU-contaminated soil excavated from the FS-1 and FS-2 Area;
FS-3, FS-4, and FS-5 Area; FS-6 Area; and FS-12 Areavia soil sorting;

o Materials exceeding the DU RG would be disposed at a properly permitted off-site
facility. Materials meeting the DU RG may be used as backfill, as appropriate;

o Siterestoration, including backfilling, grading and re-vegetation;
e No excavation would be conducted at Yards C, G, or L, or FS-14; and

e Continued industrial land use supported by use restrictions and outgrants administered by
the U.S. Army as part of its land management responsibilities.

The main components of the remedy for structures include:

e Decontamination of structural surfaces and/or replacement of structural components
(e.g., Building 1-11 floor grate and Building 1-63-6 air filters) to achieve the industrial
RG for structures,

o Disposal of DU-contaminated materials at a properly permitted off-site facility; and

o Continued industrial land use supported by use restrictions and outgrants administered by
the U.S. Army as part of itsland management responsibilities.

A pilot test for physical treatment (soil sorting using ScanSort™ system) was conducted between
May 13 and July 19, 2013. After completion of the pilot test, remediation activities for OU-8
(excavation and soil sorting) were initiated at the FS-12 Area. Excavation activities at the FS-1
and FS-2 Area; FS-3, FS4, and FS-5 Area; and the FS-6 Area were conducted prior to 2016.
Noremediation was required at FS-14. Remediation of structures at Line 1 (involving
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replacement of one section of the Building 1-11 floor grate, decontamination of the remaining
contaminated portions of the grate, and replacement of the Building 1-63-6 air filters) was
initiated in April 2014 and completed in July 2015. Construction is complete and the remedy is
operational at all OU-8 areas with the exception of the FS-6 Area and the FS-12 Area.
Construction is ongoing at the FS-12 Area. Excavation has been conducted at the FS-6 Area, but
verification sampling has not yet been completed.

The results of the technical assessment indicate that since the signing of the FUSRAP ROD
(USACE 2011a) in 2011, there have been no significant changes or updates in exposure
assumptions or in the USEPA'’s risk assessment guidance/methodologies that would impact the
risk and dose assessment methods used to calculate the RGs for the remedial action at OU-8. In
addition, no natural or manmade changes to the physical or biologica characteristics of the OU-8
areas that would impact the protectiveness of the remedy have occurred. The OU-8 RGs are
protective under industrial/commercial use. Industrial land use restrictions are already effectively in
place through the current property function as an Army ammunition plant with its associated
security and property access restrictions.

The remedy at OU-8 is expected to be protective of human health and the environment upon
completion. In the interim, remedia activities completed to date have adequately addressed all
exposure pathways that could result in unacceptabl e risks in these areas.
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FIVE-YEAR REVIEW SUMMARY FORM

SITE IDENTIFICATION

Site Name: Formerly Utilized Sites Remedial Action Program (FUSRAP) — lowa Army
Ammunition Plant (IAAAP) Operable Unit (OU)-1 areas (Line 1 and the West Burn Pads Area
South of the Road [WBPS]) and Operable Unit (OU)-8 areas

EPA ID: |A7213820445

Region: 7 State: I1A City/County: Middletown/Des Moines Co

NPL Status: Fina

Multiple OUs? Has the site achieved construction completion?
Yes No

Lead agency: Other Federal Agency
If “Other Federal Agency” was selected above, enter Agency name: U.S. Army Corps of
Engineers (USACE)

Author name (Federal or State Project Manager): Michael L. Kessler

Author affiliation: FUSRAPIAAAP PM, USACE St. Louis District

Review period: November 2017 - December 2018

Date of site inspection: April 2018

Type of review: Statutory
Review number: 1 (FUSRAP OUs)

Triggering action date: 04/14/2014

Due date (five years after triggering action date): 04/14/2019
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FIVE-YEAR REVIEW SUMMARY FORM (Continued)

Issues/Recommendations

OU(s) without Issues/Recommendations Identified in the Five-Year Review:

None

Issues and Recommendations ldentified in the Five-Year Review:

OU(s): 1

Issue Category: Institutional Controls (ICs)

Issue: Land use controls (LUCs), including ICs, have yet to be formally
documented and implemented.

Recommendation: A process for formally documenting LUCs,
including ICs, needs to be established in a Land Use Controls
Implementation Plan.

Affect Current | Affect Future Implementing | Oversight Milestone

Protectiveness | Protectiveness | Party Party Date

No Yes U.S. Army USEPA/State Caendar Year
(CY) 2019

OU(s): 1

Issue Category: Remedy Performance

Issue: No current strategy exists for addressing contaminated soil at
inaccessible and continuing source areas at Line 1.

Recommendation: A strategy for addressing areas of soil
contamination at inaccessible and continuing source areas needs to be
developed, documented, and implemented.

Affect Current | Affect Future Implementing | Oversight Milestone
Protectiveness | Protectiveness | Party Party Date
No Yes USACE USEPA/State CY 2019

OU(s): 8

Issue Category: Ingtitutional Controls (ICs)

Issue: Anevaluation is required to determine the need for ICs.

Recommendation: An evaluation of long-term protectiveness needs to
be conducted through either (1) a post-construction risk assessment or
(2) a review of remedy protectiveness following the closure of the
operational range.
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FIVE-YEAR REVIEW SUMMARY FORM (Continued)

Affect Current | Affect Future Implementing | Oversight Milestone

Protectiveness | Protectiveness | Party Party Date

No Yes USACE USEPA/State CY 2022
Protectiveness Statement(s)

Operable Unit: Protectiveness Determination: Addendum Due Date

1 Will be Protective (if applicable):

Protectiveness Statement:

The remedy at OU-1 currently protects human health and the environment because a mgjority
of the soil contamination has been addressed. In order for the remedy to be protective in the
long-term, ICs need to be implemented and a strategy for addressing areas of soil
contamination resulting from continuing sources needs to be developed, documented, and
implemented.

Operable Unit: Protectiveness Determination: Addendum Due Date
8 Will be Protective (if applicable):

Protectiveness Statement:

The remedy at OU-8 is expected to be protective of human health and the environment upon
completion. In the interim, remedial activities completed to date have adequately addressed all
exposure pathways that could result in unacceptable risks in these areas.
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STATEMENT OF PROTECTIVENESS

Protectiveness Statement (Operable Unit 1)

The remedy at Formerly Utilized Sites Remedial Action Program (FUSRAP) operable unit (OU)-1
areas (Line 1 and the West Burn Pads Area South of the Road [WBPS]) currently protects human
health and the environment because a majority of soil contamination has been addressed. In order
for the remedy to be protective in the long-term, ICs need to be implemented and a strategy for
addressing areas of soil contamination resulting from continuing sources needs to be developed,

documented, and implemented.

Protectiveness Statement (Operable Unit 8)

The remedy at OU-8 is expected to be protective of human health and the environment upon
completion. In the interim, remedial activities completed to date have adequately addressed all
exposure pathways that could result in unacceptable risks in these areas.

For the U.S. Army

Lo e e

oNAR 249

Sighature —

Bryan K. Sizemore
Colonel, U.S. Army
District Commander

For the U. S Environmental Protection Agency (USEPA)

Date

Signature

Mary P. Peterson
Director, Superfund Division
USEPA Region 7

For th te of Igpwa
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3/35]1014

Date
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Sig‘iﬁture \{/
Angela Leek

Bureau Chief, Bureau of Radiological Health
Iowa Department of Public Health

Date
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1.0 INTRODUCTION

The purpose of this five-year review is to evaluate the implementation and performance of a
remedy for the Formerly Utilized Sites Remedial Action Program (FUSRAP) areas at the lowa
Army Ammunition Plant (IAAAP) in order to determine if the remedy is or will be protective of
human health and the environment. The methods, findings, and conclusions of reviews are
documented in Five-Y ear Review Reports. In addition, Five-Y ear Review Reports identify issues
found during the review, if any, and recommendations to address them. This five-year review is
required because hazardous substances, pollutants, or contaminants remain at the FUSRAP areas
above levels that meet the criteriafor unlimited use and unrestricted exposure (UUUE).

This review was conducted pursuant to Section 121 of the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA), as amended by the Superfund Amendments
and Reauthorization Act (SARA) of 1986, and to the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP).

In September 1990, the IAAAP was placed on the U.S. Environmental Protection Agency’s
(USEPA’s) Nationa Priorities List (NPL), pursuant to Section 105 of CERCLA. The NCP, at
40 Code of Federal Regulations (CFR) 8300.430(f)(4)(ii), states the following:

If aremedia action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than
every five years after the initiation of the selected remedial action.

The U.S. Army Corps of Engineers (USACE) St. Louis District conducted a five-year review of
the remedy for the FUSRAP areas at the IAAAP in accordance with the USEPA’s
Comprehensive Five-Year Review Guidance (USEPA 2001). The review was conducted from
November 7, 2017, to December 31, 2018. The results of the CERCLA five-year review are
documented in this report: Section 2 presents the five-year review results for the contaminated soil
at the FUSRAP areas remediated consistent with the Operable Unit (OU)-1 records of decision
(RODs) (i.e., FUSRAP OU-1 areas) and Section 3 presents the five-year review results for OU-8.

This is the first five-year review conducted by USACE at the IAAAP. Chemically contaminated
soil at Line 1 and the WBPS were partially addressed as part of OU-1 under two of the three
prior non-FUSRAP five-year reviews (Tetra Tech 2006a, 2011a), the triggering action for this
review is not the date remedia actions were initiated at OU-1 but is instead the date full-scale
remediation activities at OU-8 were initiated under the FUSRAP Record of Decision for the lowa
Army Ammunition Plant (FUSRAP ROD) (USACE 2011a), which was April 14, 2014.

11 REGULATORY BACKGROUND

The FUSRAP was initiated by the U.S. Atomic Energy Commission (AEC) in 1974 to identify,
remediate, or otherwise control sites at which residual radioactivity remained from operations
conducted for the Manhattan Engineer District (MED). The FUSRAP continued under the
successor agencies to the AEC until 1997, when the U.S. Congress transferred responsibility for
management of the FUSRAP from the U.S. Department of Energy (DOE) to USACE.

In July 2002, Line 1, the Firing Sites Area (FSA), the West Burn Pads Area South of the Road
(WBPS), Warehouse 3-01, Yard C, Yard G, and Yard L (areas surrounding Warehouses L-37-1,
L-37-2, and L-37-3) were designated by the U.S. Congress as part of the FUSRAP. A
Federal Facility Agreement (FFA) between the USACE St. Louis District, the USEPA Region 7,
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the DOE, and the State of lowa to address the FUSRAP investigatory and cleanup work at the
IAAAP was finalized on August 16, 2006, as documented in the 2006 lowa Army Ammunition
Plant Federal Facility Agreement Under CERCLA Section 120 (IAAAP FFA) (USEPA et a. 2006).
According to the 2006 IAAAP FFA, the USACE shall respond to al releases and threats of
releases of hazardous substances, pollutants, or contaminants, except for ground-water and
surface-water contamination, at the seven areas associated with previous AEC activity at the
IAAAP (USEPA et a. 2006). Ground-water and surface-water contamination existing on or
migrating from the IAAAP, including such contamination associated with the FUSRAP areas,
are considered outside the scope of FUSRAP and will be addressed pursuant to the U.S. Army’s
1990 IAAAP FFA (U.S. Army and USEPA 1990). According to the 2006 FFA (USEPA et d. 2006),
other areas beyond those identified may be added to the list of FUSRAP areasiif it is determined
that they contain contamination resulting from AEC activities. Three additional areas, consisting
of portions of Yard E, Yard F, and the Area West of Line 5B, were investigated during the RI for
the FUSRAP and found to be radiologically non-impacted. As a result, these areas require
no further FUSRAP action, and the responsibility remains with the IRP. (USACE 20114a)

The results of the lowa Army Ammunition Plant FUSRAP Remedial Investigation Report for
Firing Stes Area, Yards C, E, F, G, and L, Warehouse 3-01 and Area West of Line 5B
(FUSRAPRI) (USACE 2008a) indicated that remediation was required at the FSA for depleted
uranium (DU)-contaminated soil, and physical decontamination of DU-contaminated structural
surfaces and/or replacement of structural components at Line 1 (i.e.,, a grate over a sump in
Building 1-11 and the air filtersin an air handling unit in Building 1-63-6). The YardsC, G, and L
soil and structures and Warehouse 3-01 building interior had not been impacted by DU, and
no chemical COPCs were evaluated in soil and therefore, no remediation was required in these
areas. The selected remedy for remediation of DU-contaminated soil and structures at the
FUSRAP areas was described in the FUSRAP ROD (USACE 20114).

The FUSRAP remedia action at the FSA was limited to the removal of DU fragments and
DU-contaminated soil in accordance with the 2006 Dispute Resolution Agreement
(U.S. Army 2006). Potential chemical contaminants (e.g., explosives and metals) resulting from
site practices are not being addressed under the FUSRAP because the FSA is an operational test
range currently being used to test military munitions. Additional response actions will be
addressed when the FSA ceases to be operational, unless releases from the FSA require an
immediate response to protect human health or the environment. If such a condition is
determined to exist, response actions will be implemented consistent with the provisions of the
2006 IAAAP FFA.

The FUSRAP RI aso concluded that the soil at Line 1 and the WBPS was not radiologically
(i.e, DU) contaminated. The bulk of the soil volume at Line 1 and the WBPS was contaminated by
explosives and metals and, therefore, would be remediated by USACE consistent with the
two existing RODs for chemicaly contaminated soil at IAAAP, the Interim Action Record of
Decision, Soils Operable Unit, lowa Army Ammunition Plant, Middlietown, lowa (OU-1 IROD)
(U.S. Army Environmental Center 1998) and the Record of Decision, Soils Operable Unit #1, lowa
Army Ammunition Plant, Middletown, lowa (OU-1 Final ROD) (USACE 1998a).

1.2 SITE BACKGROUND

121 Physical Characteristics

The IAAAP is an active, government-owned, contractor-operated installation under the command
of the U.S. Army Joint Munitions Command, Rock Idand, Illinois. It occupies approximately
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76,890,000 m? (19,000 acres) in Des Moines County near Middletown, lowa. It is approximately
10 miles west of Burlington, lowa, and approximately 9 miles northwest of the confluence of the
Skunk and Mississippi Rivers (Figure 1). The installation’s primary mission since 1941, and
current mission, has been to load, assemble, and pack (LAP) ammunition items, including
projectiles, mortar rounds, warheads, demolition charges, and munitions components (e.g., fuses,
primers, and boosters) for the Department of Defense (DOD). The FUSRAP OU-1 and OU-8 areas
addressed by this five-year review are within the IAAAP installation boundaries as shown on
Figure 2. The OU-1 FUSRAP areas include soil at Line 1 and the WBPS. The OU-8 areas include
Line 1 (structures only), Warehouse 3-01 (building interiors), the FSA (soil and structures), Yard C
(soil and structures), Yard G (soil and structures), and Yard L (soil in areas surrounding
Warehouses L-37-1, L-37-2, and L-37-3).

The northern area of the IAAAP consists of gently undulating terrain; the centra portion is
characterized by rolling terrain dissected by a shallow drainage system; and the southern area of
the installation contains drainage ways with steep slopes down to the creek beds. Elevations within
the IAAAP range from 730 ft above mean sea level (amd) in the northern portion of the
installation to 530 ft amd in the southern portion.

The IAAAP contains portions of five watersheds. The Skunk River watershed comprises the
southwest corner of the IAAAP; Skunk River borders the installation’s perimeter on the
southwest corner and provides year-round recreational use. The Long Creek watershed
comprises the western portion of the IAAAP; Long Creek exits the IAAAP at the southwestern
boundary and joins the Skunk River just south of the facility. Long Creek has been dammed near
the center of the installation to create the 343,980-m? (85 acres) George H. Mathes Lake, which
was used as a water source for the installation until January 1977. The Brush Creek watershed
comprises the central portion of the installation; Brush Creek exits the IAAAP at the
southeastern boundary and flows in a southeasterly direction into the Skunk River, which then
flows into the Mississippi River. The Spring Creek watershed drains the eastern portion of the
installation; Spring Creek exits the IAAAP at the southeastern corner and flows directly into the
Mississippi River. The Little Flint Creek watershed comprises a small area in the northern
portion of the installation.

122 Land and Resource Use

The IAAAP was established in July 1941 as the lowa Ordnance Plant. It produced munitions for
World War Il from September 1941 until August 1945, and munitions for military activitiesin
Southeast Asia in the 1960s and early 1970s. Activities at the IAAAP continued at a reduced
level during peacetime. The plant was operated by Day & Zimmerman Corporation from 1941 to
1946 and by the U.S. Government from 1946 to 1951. Since 1951, the plant has been a
Government-Owned/Contractor-Operated installation. The plant was operated by the
Mason & Hanger Corporation from 1951 to 1998, and is currently an active U.S. Army Joint
Munitions Command installation operated by the civilian contractor American Ordnance, LLC (AO).
Because the installation is an active production plant, inactive lines are maintained on standby
status or leased to contractors. Lines that will no longer be used by the U.S. Army have been
placed in modified caretaker status. From 1947 to 1975, portions of the IAAAP were under the
control of the AEC for nuclear weapon and non-nuclear weapon-assembly operations.

The IAAAP is currently an industrialized military installation with land use controls (LUCS) in
place to limit access to the property as a whole and to individual plant production areas.
Approximately 32,374,850 m® (8,000 acres) of the IAAAP are leased for agricultura use,
30,351,420 m* (7,500 acres) are forested, and the remaining areas are developed and occupied by
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active or former production or storage facilities. The property includes several LAP operation
lines, ammunition storage yards, former surface impoundments, landfills and disposal areas, burn
pads, demolition areas, and fire training areas. Hunting and fishing are regulated at the IAAAP
through the use of permits. Public access to the installation is restricted by perimeter fencing and
the IAAAP security staff. Existing LUCs include use restrictions and outgrants administered by
the U.S. Army to limit the IAAAP to industrial (military) land use. The expected future use of
the property isa DOD military installation with industrial land use.

Des Moines County is comprised of approximately 60 percent cropland, 22 percent woodland or
idle land, 10 percent urban land, and 8 percent pastureland. The land surrounding the IAAAP is
characterized as rural and expected to remain rural. The largest population centers are the towns of
Burlington (population: 25,500), West Burlington (3,300), Middletown (500), and Danville (900)
(USCB 2010). Therural area south (downgradient) of the IAAAP is sparsely populated.

1.2.3 History of Contamination

Contamination at the IAAAP is primarily attributable to past industrial and laboratory operating
practices involving various explosives-laden dudge, wastewater, and solids; |ead-contaminated
dudge; ashes from incineration and open burning of explosives, and waste solvents. Additional
sources of contamination included open burning of explosive materials and munitions and landfilling
of waste material (Tetra Tech 2009). DU contamination at the FUSRAP areas are associated with
historical AEC weapon-assembly operations conducted from 1947 to 1975 (USACE 20114).

1.3 ORGANIZATION OF THISFIVE-YEAR REVIEW REPORT

The Five-Year Review Report is organized into Sections 1.0 through 4.0 and Appendices A
through H.

Section 1.0  Contains a brief overview of and regulatory background for the FUSRAP and this
five-year review, aswell as abrief history of the physical characteristics, land and
resource use, and contamination of the IAAAP.

Section 2.0  Contains the methods, findings, and conclusions of the CERCLA five-year review
for contaminated soil at the FUSRAP OU-1 areas (i.e., Line 1 and the WBPS), as
well asissues found during the review and recommendations to address them.

Section 3.0  Contains the methods, findings, and conclusions of the CERCLA five-year review
for OU-8 (i.e., the structures at Line 1 and Warehouse 3-01; soil and sediment at
the FSA; and Yards C, G, and L), as well as issues found during the review and
recommendations to address them.

Section4.0 Lists the references and resource materials used in the development and
preparation of this Five-Y ear Review Report for OU-1 and OU-8.

Figures Contains the figures referenced in Sections 1.0 through 3.0. These figures depict
the location of the IAAAP, the FUSRAP areas in OU-1 and OU-8, and the
specifics (e.g., layout and topography, excavation areas, and monitoring locations)
of those areas.

Appendix A Contains detailed responses to Technical Assessment Question B for OU-1 and
OU-8 in the form of changes to be considered (i.e., in standards, exposure
pathways, exposure assumptions, and risk assessment methods,; and toxicity or
contaminant characteristics) and the health protectiveness of the remedy.
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Appendix B

Appendix C
Appendix D
Appendix E

Appendix F
Appendix G

Appendix H

Contains the OU-1 post-remedial characterization and verification data versus
comparison values.

Contains the exposure point concentration (EPC) calculationsfor Line 1.
Contains the adult lead methodology calculations for Line 1 Excavation Area 3A.

Contains calculation checks of OU-8 remediation goals (RGs) for DU based on
current models and data.

Contains details of site inspections performed to determine the effectiveness of
the remedy at OU-1 and OU-8 as part of this five-year review.

Contains a list of individuals (name and affiliation) interviewed for this five-year
review and a detailed record of each interview.

Contains a brief summary of the other OUs at the IAAAP.
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2.0 OPERABLE UNIT 1-LINE 1 AND WBPS

21 INTRODUCTION

The methods, findings, and conclusions of the CERCLA five-year review for contaminated soil
at the FUSRAP OU-1 areas (Line 1 and the WBPS) are documented in this section of the report.
In addition, this section identifies issues found during the review and recommendations to
address them.

2.2 SITE CHRONOLOGY

A summary of the chronology of events for the FUSRAP OU-1 areas (Line 1 and the WBPS) is

presented in Table 2-1.

Table 2-1. Chronology of Eventsfor FUSRAP Areasin OU-1

Installation-Wide Events Date
IAAAP in use for munitions production. 1941 to present
Portions of IAAAP installation placed under control of AEC to fabricate explosive 1947 to 1975
components for nuclear weapons.
FUSRAP created. March 1974
IAAAP placed on NPL (CERCLISID # |A7213820445). August 1990
1990 IAAAP FFA (U.S. Army and USEPA 1990) between the U.S. Army and the USEPA September 1990
for CERCLA response actions at the IAAAP.
Installation-wide preliminary assessment (PA)/site investigation (SI) completed covering 1992
43 areas of known or suspected contamination at the IAAAP, including Line 1 and the WBPS
(JAYCOR 1994).
Final installation-wide Revised Draft Final Remedial Investigation/Risk Assessment, lowa May 1996
Army Ammunition Plant (RI/RA Report) (JAY COR 1996) issued.
The U.S. Congress transferred responsibility for administration and execution of cleanup at October 1997
eligible FUSRAP areas from the DOE to the USACE.
Memorandum of Understanding (MOU) between the DOE and the USACE regarding March 1999
administration and execution of FUSRAP.
The U.S. Congress designated several areas of the IAAAP that were previously used by the July 2002
AEC as FUSRAP areas.
An aerid radiological survey of the IAAAP and a portion of the surrounding community was | October 2002
conducted to identify any remaining areas that should be addressed by the FUSRAP.
First five-year review for the IAAAP (non-FUSRAP areas) signed (Tetra Tech 2006a). March 2006
Second five-year review for the IAAAP (non-FUSRAP areas) was signed April 2011
(TetraTech 2011a).
Third five-year review for the IAAAP (non-FUSRAP areas) was signed (USACE 20163). March 2016
Line 1l and WBPS Events Date
Construction of Line 1 was completed and operations at Line 1 were initiated by the September 1941
U.S. Army.
The AEC operated at Line 1. 1947 to mid-1975
The WBPS was used concurrently by the AEC and the U.S. Army for metals flashing. 1949 to 1975
As part of aremoval action, 11 sumps and associated contaminated soil were removed at 1995
Linel.
Draft Final Soils Focused Feasibility Sudy, Vol. 1 of 1, lowa Army Ammunition Plant May 8, 1997
Middletown, lowa (Engineered Efficiency 1997) was issued. Report includes devel opment of
soil preliminary remediation goals (PRGs) for OU-1.
OU-1IROD (U.S. Army Environmental Center 1998) was signed. March 4,1998
USACE Omaha District issued Final Soils Feasibility Study Report Operable Unit No. 1, June 19, 1998
lowa Army Ammunition Plant (IAAAP), Middletown, lowa (USACE 1998b).
OU-1 Final ROD (USACE 1998a) was signed. September 29, 1998
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Table 2-1. Chronology of Eventsfor FUSRAP Areasin OU-1 (Continued)

Line 1 and WBPS Events (Continued) Date
Excavation of 600 yd® of soil from Line 1 North Sump Area. May 2000
Excavation activities were completed under the Installation Restoration Program (IRP) for 2000
the West Burn Pads Area (WBPA). The U.S. Army discovered an area of potentially
contaminated soil (the WBPS) after compl etion of this removal action.
As part of afocused feasibility study, the USACE Omaha District conducted soil sampling to September to
assess explosives and metals contamination in soil in a portion of the WBPS. November 2001
Final FUSRAP PA (USACE 2001) was issued. December 2001
The U.S Army conducted a supplemental remedial investigation (SRI) for soil at Line 1 2001 to 2002
(TN&A 2002).
Explanation of Sgnificant Differences for the Final Record of Decision (ROD) for the Soils April 2003
Operable Unit (OU-1), lowa Army Ammunition Plant (IAAP), Middletown, lowa (2003 OU-1
ROD ESD) (USEPA 2003a), which documented changing the primary remedy for
explosives-contaminated soil from low temperature thermal desorption (LTTD) to
bioremediation, was signed.
Explanation of Sgnificant Differences Deletion of Radiological Contaminants from the June 2006

Interim Record of Decision (IROD) Soils Operable Unit (OU-1) for lowa Army Ammunition
Plant, Middletown, lowa (2006 OU-1 IROD ESD) (Tetra Tech 2006b), which removed the
soil RGsfor sdlect radiological contaminants.

2006 IAAAP FFA (USEPA et al. 2006) between the USACE St. Louis District, USEPA
Region 7, lowa Department of Natural Resources (IDNR), and the DOE for investigation and
cleanup of seven FUSRAP areas at the IAAAP was signed.

August 16, 2006

The USACE issued the Remedial Investigation Work Plan for Line 1, Firing Sites Area,
Yards C, G, and L, Warehouse 3-01, and the West Burn Pads Area South of the Road
(FUSRAP RI WP) (USACE 2007).

June 2007

Explanation of Sgnificant Differences for the Interim Action Record of Decision (IROD)
Soils Operable Unit (OU-1) Addition of Environmental Protectiveness to the Remedy and
Transfer of Stesfrom OU-4 to OU-1 for lowa Army Ammunition Plant, Middletown, lowa
(2008 OU-1 IROD ESD) (Tetra Tech 2008) was issued.

June 2008

FUSRAP RI (USACE 20084) was issued for the FSA, YardsC, E, F, G, and L,
Warehouse 3-01, and Area West of Line 5B. Report does not include the WBPS or Line 1.

July 2008

The USACE issued the Draft Final lowa Army Ammunition Plant Line 1 and West Burn Pads
Area South of the Road FUSRAP Remedial Design/Remedial Action Work Description
(FUSRAP RD/RAWD) (USACE 2008h).

August 2008

Remedial action was initiated (i.e., site mohilization) at Line 1 and the WBPS.

October 3, 2008

Explanation of Sgnificant Differences for the Final Record of Decision (ROD) Soils
Operable Unit 1 (OU-1) Change of Primary Treatment Technology From Biological to
Alkaline Hydrolysis Chemical Treatment for lowa Army Ammunition Plant, Middletown,
lowa (2009 OU-1 ROD ESD) (Tetra Tech 2009) was issued to change the primary remedy
from bioremediation to alkaline hydrolysis.

September 2009

OU-8 was established for FUSRAP areas as aresult of the restructuring of OUs at the
IAAAP.

2009

Excavation activities at the WBPS were completed.

September 2010

Explanation of Sgnificant Differences for the Final Record of Decisions (ROD) Soils
Operable Unit (OU-1) Addition of Soil Volume, Site-Specific Remedial Goal for Barium, and
Offsite Disposal of Contaminated Soil for lowa Army Ammunition Plant, Middletown, lowa
(2011 OU-1 ROD ESD) (Tetra Tech 2011b) was issued to add an RG for barium and allow
offsite disposal.

March 2011

The lowa Army Ammunition Plant Line 1 And West Burn Pads Area South of the Road,
FUSRAP Remedial Design/Remedial Action Work Description Line 1 Waste Line Addendum
(FUSRAP RD/RAWD Addendum) (USACE 2011b) was issued to address seven additional
areas reguiring excavation of explosives-contaminated soil at Line 1.

July 2011

Additional soil samples were collected around clarifiers, sumps, and water troughs at Line 1.

2012

Final inspections were conducted at 40 areas at Line 1 and at the WBPS.

October 15, 2012

Backfill of the excavated areas at Line 1 was completed.

October 2013
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Table 2-1. Chronology of Eventsfor FUSRAP Areasin OU-1 (Continued)

Line 1 and WBPS Events (Continued) Date
Final inspections were completed for three remaining areas at Line 1. April 14, 2014
Construction was completed at WBPS. May 2014
Construction was suspended at FUSRAP Line 1 areas pending inaccessible soil area May 2014
remediation.
Explanation of Sgnificant Differences for the Records of Decision Soils Operable Unit October 2018

(OU-1) Addition of Land Use Controls, Off-site Disposal of Contaminated Soil, and the Fire
Training Pit for lowa Army Ammunition Plant, Middletown, lowa (2018 OU-1 ROD ESD)
(Leidos 2018) was issued to establish LUCs as the long-term component necessary to provide
long-term protectiveness and to allow off-site treatment and disposal for any remaining
contaminated soil that may require removal at OU-1 areas.

2.3 BACKGROUND

231 Physical Characteristics

The two FUSRAP OU-1 areas (Line 1 and the WBPS) are located in the northeastern corner of
the IAAAP (Figure 2). Their physical characteristics are described in the following subsections.

2311 Linel

The Line 1 area is located in the northeastern portion of the IAAAP. It is located on a
971,246-m? (240-acre) area and encompasses more than 250 buildings and related facilities. The
ground surface at the Line 1 area consists primarily of relatively flat-lying terrain with the
exception of several sloped areas and drainage ditches that convey surface-water runoff to
Brush Creek (Figure 3).

2.3.1.2 West Burn Pads Area South of the Road

The WBPS is located south of the West Burn Pads Area (WBPA), one of several subareas
comprising the Explosive Disposal Area (EDA), located in the northeast corner of the IAAAP.
The WBPS is bound to the north by the east-west EDA road leading to the East Burn Pads Area,
to the east by Spring Creek, to the south by the WBPA bunker access road, and to the west by the
north-south EDA road (Figure 4). Based on the topography of the area, surface-water runoff
from the WBPS drains to Spring Creek, which flows north to south between the WBPA and the
East Burn Pads Area.

232 Land and Resour ce Use

Portions of OU-1, including Line 1, are currently in use by the U.S. Army as part of their
operational facilities at the IAAAP. Information concerning land and resource use a the IAAAP
is presented in Section 1.2.2.

233 History of Contamination

Brief summaries of the history of contamination at Line 1 and the WBPS are provided in the
following subsections. The historical information presented in this section is taken primarily from
the Remedial Investigation Work Plan for Line 1, Firing Stes Area, Yards C, G, and L,
Warehouse 3-01 and the West Burn Pads Area South of the Road (FUSRAP Rl WP) (USACE 2007).
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2.3.3.1 Linel

From 1941 until August 1945, production at Line 1 included many types of ammunition,
including fixed artillery rounds and bombs. Shells produced at Line 1 during this time contained
a mixture of trinitrotoluene (TNT) and ammonium nitrate explosives. In 1945, Line 1 was
cleaned and placed in extended storage status. In 1947, operations at Line 1 resumed under the
authority of the AEC. Existing Line 1 buildings were modified, and new facilities were
constructed to support the additional weapons production operations.

The AEC operated Line 1 for the assembly of weapons from 1947 to 1975. During this
period, a number of buildings were used in the production of baratol (a 75:25 mixture of
barium nitrate and TNT), boracitol (boric acid and TNT), TNT, Composition B (TNT and
cyclotrimethylenetrinitramine, also known as royal demolition explosive [RDX]), and cyclotol
(RDX and TNT) (USEPA et a. 2006). In January 1950, ortho- and paranitrotoluene were
introduced during the melting process to prevent outer component cracks (TN&A 2002). In 1953,
anthracene was introduced as an anti-cracking agent in Composition B. In addition, severa Line 1
buildings were used for shipping and receiving raw materias used in assembling ordnance. In 1975,
the AEC turned operations of Line 1 back over to the U.S. Army, which began the production of
artillery ammunition (TN&A 2002).

2.3.3.2 West Burn Pads Area South of the Road

The WBPS was used by the U.S. Army from 1949 to 1982 for the flashing of metals contaminated
with explosives until the Explosive Waste Incinerator was built. Approximately 46,000 yd® of soil
from the area were excavated to depths exceeding 4 ft by the U.S. Army in 2000. After completion
of thisremoval action, an area of potentially contaminated soil located across the road that served as
the WBPA'’s southern boundary was discovered. The newly discovered portion of the WBPA
(i.e., the WBPS) was designated as a FUSRAP area when it was determined that the area had been
used by both the U.S. Army and the AEC (U.S. Army 2013).

234 Initial Response

Two response actions were conducted at Line 1 prior to the transfer of Line 1 to the FUSRAP by
agreement in the 2006 IAAAP FFA. In 1995, 11 sumps and associated contaminated soil were
removed. In May 2000, 600 yd® of material were removed from the Line 1 North Sump Area,
located at Building 1-05-2. All of this material was placed in the Trench 6 Soil Repository for
final disposal (Environmental Chemical Corporation 2001).

No response actions were conducted within the WBPS prior to the remedia actions initiated
under the OU-1 Final ROD.

235 Basisfor Taking Action

The basis for the remedial action at OU-1 is stated in the OU-1 Final ROD (USACE 1998a) as
follows:

Actua or threatened releases of hazardous substances from this site, if not
addressed by implementing the response action selected in this Record of
Decision, may present an imminent and substantial endangerment to the public
health, welfare, or the environment.

Hazardous substances were detected at concentrations above health-based screening values in surface
and subsurface soil at Line 1 and at the WBPS. The constituents found at concentrations that exhibit

2-4 FINAL



FUSRAP Five-Y ear Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

an unacceptable leve (i.e,, an excess cancer risk [ECR] or noncancer hazard index [HI]) were
identified as contaminants of concern (COCs). The COCs defined for OU-1 include the following:

e Explosives (primarily RDX and 2,4,6-TNT),
e Metals (predominately lead),

e Semi-volatile organic compounds (SVOCs) (primarily polycyclic aromatic hydrocarbons
[PAHS]), and

« Polychlorinated biphenyls (PCBS).

The 1996 baseline risk assessment (BRA) (i.e., Remedial Investigation/Risk Assessment, lowa
Army Ammunition Plant [RI/RA Report] [JAYCOR 1996]) identified the on-site worker and
off-site resident as potential receptors with an unacceptable ECR and noncancer HI based on
possible incidental ingestion and dermal contact with contaminated soil under the current and
future industrial land use scenarios (JAY COR 1996). The BRA also identified unacceptable ECR
and noncancer HI associated with potential consumption of contaminated ground water on site.
Contaminated soil was determined to be acting as a source of ground-water contamination at
unacceptable levels (JAY COR 1996). The 2004 Baseline Ecological Risk Assessment (BERA),
lowa Army Ammunition Plant, Middletown, lowa (BERA) (USACE 2004) concluded that
potential ecological risks occur in some areas of the IAAAP and that soil remediation to address
human health would also address areas where ecological risks could exist.

24 REMEDIAL ACTIONS

24.1 Remedy Selection

Theremedia actions at Line 1 and the WBPS were implemented by the USACE in accordance with
the OU-1 IROD (U.S. Army Environmental Center 1998), the OU-1 Fina ROD (USACE 1998a),
and severa Explanation of Significant Differences (ESD) documents (USEPA 2003a; Tetra Tech
2006b, 2008, 2009, 2011b; Leidos 2018). No immediate threats to human health or the environment
were identified for Line 1 or the WBPS; therefore, no interim removal actions, non-time critical or
time critical, were conducted.

2411 Remedial Action Objectives

Remedial action objectives (RAOs) for a selected remedy are defined based on the COCs, the
potential receptors and exposure scenarios, human health and ecological risks, and the federal
and state regulations defined as applicable or relevant and appropriate requirements (ARARS).
The planned future industrial (military) land use also factors into the development of the RAOs.

The OU-1 Fina ROD does not clearly define the RAOs for the remedy. It includes a general
statement that the RGs were developed to “satisfy the remedial action objectives for the protection of
human health and the protection of groundwater” (USACE 1998a). The RAOs for OU-1 are defined
as follows in the Explanation of Sgnificant Differences for the Final Record of Decision (ROD)
Soils Operable Unit 1 (OU-1) Change of Primary Treatment Technology From Biological to
Alkaline Hydrolysis Chemical Treatment for lowa Army Ammunition Plant, Middletown, lowa
(2009 OU-1 ROD ESD):

« the prevention of onsite workers and visitors from ingestion of site-specific COCs present
in the soil medium, and

« the protection of onsite workers from ingesting ground water that contains COCs that
have migrated from the soil medium to the shallow aquifers (Tetra Tech 2009).
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As noted in the 2009 OU-1 ROD ESD, athough the OU-1 Final ROD did not explicitly address
ecological risks, the environmental protectiveness was addressed in the Explanation of Sgnificant
Differences for the Interim Action Record of Decison (IROD) Soils Operable Unit (OU-1)
Addition of Environmental Protectiveness to the Remedy and Transfer of Stes from OU-4 to OU-1
for lowa Army Ammunition Plant, Middletown, 1A (2008 OU-1 IROD ESD) (Tetra Tech 2008).

In order to meet the RAOs, soil RGs were defined for the COCs to reduce ECRs to human
health, for ground-water protection, and for protection of ecological receptors. The OU-1 RGs
are the maximum allowable concentrations of the COCs that may remain in surface and
subsurface soil at the OU-1 areas to ensure protection of human health and the environment. The
soil RGs were used to delineate the excavation areas at Line 1 and the WBPS and to verify
residual soil concentrations at excavated areas prior to backfilling.

The RGs for OU-1 are presented in Table 2-2. Soil RGs were defined for the following COCs:
explosives, metals, PAHs, and total PCBs. The RGs were calculated for COCs associated with
cancer effects based on a target excess cancer risk (TECR) level of 1E-06 (which represents the
lower limit of the USEPA’s TECR range of 1E-06 to 1E-04) for possible incidenta ingestion
exposures under an industrial land use scenario. Similarly, RGs were calculated for COCs
associated with noncancer effects based on a target HI of 1 for possible incidental ingestion
exposures under an industrial land use scenario.

In addition to risk-based soil RGs for the protection of human health from cancer and noncancer
effects, the potential impact to ground water from residual RDX and 2,4,6-TNT contamination in
soil was also evaluated. The Summers model was used to estimate the RDX and 2,4,6-TNT
concentrations in soil that could produce a ground-water concentration of 2 ppb for ether
explosive. These site-specific “leaching” RGs or ground-water protection RGs are 1.3 mg/kg for
RDX and 47.6 mg/kg for 2,4,6-TNT.

Table 2-2. Soil Remediation Goals and Ecological Critical Concentrationsfor Line 1 and
West Burn Pads Area South of the Road

EcoCC®
Contaminant Type coc OU'%rE;I%)RGSa __ (mg/kg)
Linel WPBS
Metals Antimony 816 1,161 8,557
Arsenic 30 156 1,150
Barium 4,100° 2,520 18,567
Beryllium 5 --- ---
Cadmium 1,000 77.4 570
Chromium VI 10,000
Cobalt 743 5,476
Copper 244473 | 2,444.73
Lead 1,000° 11,706 86,253
Manganese - 21,987 | 162,010
Mercury - 1.86 13.7
Nickel 3,097 22,818
Selenium - 1.61 11.9
Silver - 91.7 676
Thallium 143 19.1 67.5
Vanadium 1,774 13,069
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Table 2-2. Soil Remediation Goals and Ecological Critical Concentrationsfor Line 1 and
West Burn Pads Area South of the Road (Continued)

EcoCC®
Contaminant Type coc OU'%rEgO/I%)RGSa ' (mg/kg)
Linel WPBS
PAHs Benzo(a)anthracene 8.1 --
Benzo(a)pyrene 0.81 -
Benzo(b)fluoranthene 8.1 -
Dibenz(a,h)anthracene 0.81 -
PCBs Total PCBs 10
Aroclor-1254 - 1.14 8.39
Aroclor-1260 - 1.14 8.37
Dieldrin - 0.035 0.25
Explosives 1,3-Dinitrobenzene (DNB) 0.31 2.29
1,3,5-Trinitrobenzene (TNB) 102
2,4-Dinitrotoluene (DNT) 8.7 -
2,4,6-TNT 47.6° 3.55 26.2
RDX 1.3° 25.6 189
High Mélting Explosive (HMX) 51,000 15.2 112

& Risk-based human health RGs were established based on a TECR of 1E-06 or atarget HI of 1 based on ingestion exposures under an industrial
scenario (U.S. Army Environmental Center 1998).

® Ecological critical concentrations (Eco CCs) were defined in the FUSRAP RD/RAWD (USACE 2008b).
¢ RG for barium at the WBPS only (Tetra Tech 2011b).

4 Based on the “PRG Screen Model” rather than a risk-based calculation (U.S. Army Environmental Center 1998) because lead is not definitively
considered to be a potential carcinogen or noncarcinogen.

RGs for 2,4,6-TNT and RDX are the site-specific “leaching” concentrations (Summers model) for ground-water protection based on the
lifetime health advisory limit (HAL) of 2 ppb for each explosive as compared to the risk-based human health RGs of 196 and 53 mg/kg,
respectively, for ingestion (USACE 1998a).

Note:
--- Indicates that a RG was not established for that parameter.

During remedia actions at the WBPS, barium was found in excavated soil at concentrations that
exceeded the land disposal restriction (LDR). USACE devel oped a site-specific RG for barium-only
contaminated soil at the WBPS based on ground-water protection because it was the more stringent
value than the human health direct contact-based risk or ecological risk-based vaues (Table 2-2).
The technical approach for the development of the barium RG is described in the Explanation of
Sgnificant Differences for the Final Record of Decisons (ROD) Soils Operable Unit (OU-1)
Addition of Soil Volume, Ste-Specific Remedial Goal for Barium, and Offsite Disposal of
Contaminated Soil for lowa Army Ammunition Plant, Middletown, lowa (2011 OU-1 ROD ESD)
(TetraTech 2011b).

The 2008 OU-1 IROD ESD (Tetra Tech 2008) added the requirement to assess the potential
ecological risks from contaminated soil at the IAAAP and to excavate additional soil, as
necessary, to protect ecological receptors. The ecological critical concentrations (Eco CCs) were
estimated for the Indiana bat (afederaly endangered species that roosts at the IAAAP) in
Section 3.2 of the lowa Army Ammunition Plant Line 1 and West Burn Pads Area South of the
Road FUSRAP Remedial Design/Remedial Action Work Description (FUSRAP RD/RAWD)
(USACE 2008b). The Eco CCs are also presented in Table 2-2. The Eco CCs were used in
addition to the human health and ground-water protection RGs during remedial design (RD) to
determine soil excavation boundaries at Line 1 and the WBPS.
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24.1.2 Remedy Components

Remedia actions at OU-1 (Line 1 and the WBPS) were implemented pursuant to the
OU-11ROD (U.S. Army Environmental Center 1998), the OU-1 Final ROD (USACE 1998a),
and the subsequent ESD documents (USEPA 2003a; Tetra Tech 2006b, 2008, 2009, 2011b).

The OU-1 IROD (U.S. Army Environmental Center 1998) required excavating and temporarily
stockpiling the most highly contaminated soil (explosives-contaminated soil with a cumulative
ECR greater than 1E-05) on-site a Trench 7 of the Inert Disposal Area (IDA) for future treatment
and disposal. The OU-1 IROD also included solidification/stabilization (S/S) of contaminated
soil containing metals exceeding LDR criteria. The permanent on-site disposal facilities
identified in the OU-1 IROD included the Soil Repository (Trench 6) or Inert Landfill at the
IDA. In 2006, the Explanation of Sgnificant Differences Deletion of Radiological Contaminants
from the Interim Record of Decison (IROD) Soils Operable Unit (OU-1) for lowa Army
Ammunition Plant, Middletown, 1A (2006 OU-1 IROD ESD) (Tetra Tech 2006b) required remova
of the soil RGs for radionuclides actinium (Ac)-228, bismuth (Bi)-214, and potassium (K)-40. The
soil RGs for these three radionuclides were removed because levels identified in soil at the
proposed remediation areas were consistent with the background concentrations and no release
of these radiological constituents had been established.

The OU-1 Final ROD (USACE 1998a) defined the treatment methods (prior to disposal) for the most
highly contaminated soil that was temporarily being stored in Trench 7 at the IDA as a result of the
OU-1IROD. Thetreatment processesfor excavated soil, as defined by the OU-1 Fina ROD, follow:

o Explosives-contaminated soil with ECR levels above 1E-05, or that fail LDR criteria,
would be treated on-site using low temperature therma desorption (LTTD) with
biological treatment selected as the contingency treatment;

e Explosives-contaminated plus metal-contaminated soil exceeding the LDRs would be
treated with /S with activated carbon prior to disposal at the on-site soil repository; and

e SVOC-contaminated soil would be shipped for off-site disposal as non-hazardous waste
at a USEPA-approved, permitted commercial waste facility.

Between 2003 and 2011, several ESD documents to the OU-1 Fina ROD were prepared in
accordance with USEPA guidance (USEPA 1999a). These ESD documents identified severa
post-ROD modifications. In 2003, the Explanation of Sgnificant Differences for the Final
Record of Decision (ROD) for the Soils Operable Unit (OU-1) (2003 OU-1 ROD ESD)
(USEPA 2003a) included the following modifications to the ROD:

e Biological treatment of explosives-only contaminated soil became the preferred remedy
due to safety and performance considerations resulting from the LTTD treatment process;

e Treatment of metals-only contaminated soil by S/S became necessary based on the
volume of barium-contaminated soil found at the WBPA; and

e The revised remedy for soil contaminated with explosives-plus-metals incorporated a
two-step process of biological treatment of explosives and S/S treatment of metals.

The 2009 OU-1 ROD ESD (Tetra Tech 2009) required the following:

e changing the treatment of explosives-contaminated soil to alkaline hydrolysis as it
provides a more effective treatment, and

e changing the treatment of explosives- and metals-contaminated soil to alkaline hydrolysis
followed by S/S.
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The 2011 OU-1 ROD ESD (Tetra Tech 2011b) required the following:

e A site-gpecific RG for barium at the WBPS as a result of a significant volume of barium-
contaminated soil encountered during remedial activities; and

o Off-site treatment and disposal of all remaining Line 1 and WBPS soil to address the fact
that the on-site facilities were approaching capacity and no longer available.

The 2018 OU-1 ROD ESD (L eidos 2018) documented the following.

e LUCs were established as the long-term component necessary to provide overall
protectiveness of human health and the environmental for soil at OU-1 areas.

o Off-site treatment and disposal of any remaining contaminated soil that may require
removal at OU-1 areasis allowed.

e The addition of the Fire Training Pit Area of the IAAAP to OU-1.

The mgjor components of the remedy for OU-1 (Line 1 and the WBPS), as defined in the OU-1
Final ROD (USACE 1998a) and in the subsequent ESD documents, are summarized in Table 2-3.

Table 2-3. Major Components of the Remedy for OU-1 (Line 1 and WBPS)

Excavation of soil with COC concentrations exceeding RGs
Evaluation of excavated soil areasto Eco CCsto ensure protectiveness for ecological receptors
Segregation of contaminated soil according to contaminant type and risk level
Temporary storage of highly contaminated soil with risk levels above 1E-05, or that fail LDR criteria, in the
designated Corrective Action Management Unit (CAMU) (Trench 7), plus
e Treatment of explosives-only contaminated soil by alkaline hydrolysis, and
e Treatment of contaminated soil containing metals exceeding LDR criteriaby S/S
Permanent disposal of explosives-contaminated and/or metals-contaminated soil excavated and treated
(if required) prior to August of 2010 in the on-site Soil Repository (Trench 6) and after August of 2010 at an
off-site disposal facility
Transport of PCB- and SV OC-contaminated soil to an off-site treatment and disposal facility
Siterestoration
Implementation and maintenance of land use controls (LUCs).

24.2 Remedy Implementation

The remedial activities conducted at Line 1 and the WBPS are described in the FUSRAP
RD/RAWD (USACE 2008b). A Draft Final FUSRAP RD/RAWD (USACE 2008b) was issued
on August 1, 2008. The FUSRAP RD/RAWD was amended with the lowa Army Ammunition
Plant Line 1 and West Burn Pads Area South of the Road, FUSRAP Remedial Design/Remedial
Action Work Description Line 1 Waste Line Addendum (FUSRAP RD/RAWD Addendum)
(USACE 2011b) on July 29, 2011, and with the Line 1 Design Investigation of Potential
Contaminated Sources and Pathways Summary and Findings (USACE 2012) on August 1, 2012.

In order to facilitate the design and management of remedial activities at Line 1 and the WBPS,
identifiers were used for each excavation area. Exposure Units (EUs) for Line 1 and the WBPS
were delineated in the Remedial Investigation Work Plan for Line 1, Firing Stes Area, Yards C, G,
and L, Warehouse 3-01, and the West Burn Pads Area South of the Road (FUSRAP RI WP)
(USACE 2007). An EU is defined as a geographic area in which a future receptor is assumed to
work and where a receptor may be exposed to COCs. Line 1 was segregated into 12 separate EUS,
identified as EU1 through EU12 (Figure 5). Of the 12 distinct EUs delineated in Line 1, 9 EUs
were contiguous areas generally encompassing a complex of buildings used for similar activities.
The 3 scattered EUs represented storage magazines and bunkers; electrical transformers and
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substations; and fuel storage and vehicle maintenance areas. Most EUs were then further
subdivided into excavation areas and designated with a letter identifier (e.g., EU3-A, EU3-B). The
WBPS was defined as one EU in the FUSRAP RI WP, and six separate excavation areas identified
as A through F (Figure 6) were defined in the FUSRAP RD/RAWD (USACE 2008b). During
excavation at the WBPS, the three separate areas identified as excavation areas D, E, and F were
merged together into one large excavation area then designated as the DEF. The locations of each
excavation area at Line 1 and the WBPS are shown on Figures 5 and 6, respectively.

Soil with COC concentrations exceeding the site-specific RGs were excavated based on the
delineation of contaminated materia as presented in the FUSRAP RD/RAWD (USACE 2008b).
Soil with COC concentrations exceeding the RGs was detected in 8 of the 12 EUs at Line 1. COCs
included explosives, metals, PCBs, and PAHs. The primary contaminants were RDX, 2,4,6-TNT,
and lead. EU2, EU10, EU11, and EU12 and their respective subareas did not require remediation
(Figure 5). Once the areas to be excavated were determined based on the application of soil RGs,
an evaluation based on a comparison with the Eco CCs was performed to determine areas within
Line 1 and the WBPS that may require additiona soil removal for protection of ecological
receptors. No new areas for additional soil removal based on the Eco CCs were identified.

In general, contaminated soil a Line 1 and the WBPS was excavated and subsequently
transported to the on-site IDA or to a USEPA-approved, off-site, permitted, commercial waste
treatment and disposal facility. After the excavation was advanced to the design limits, soil
samples for verification were collected from the excavation sidewalls and floor. If the soil
samples showed contamination remained at concentrations exceeding the RGs, additional soil
was removed and verification sampling was repeated along the new excavated surface.

Beginning in 2009, a water treatment system dedicated for use at Line 1 and the WBPS was
established. Storm water or infiltrated ground water that entered contaminated excavations was
treated prior to discharge using the water treatment system. A total of 1,287,472 gallons of water
were treated with the temporary water treatment system and discharged into the storm-water system.
Each batch of water treated met the IAAAP s discharge criteria (RDX less than 2 ppb) (SEC 2014).

The following subsections summarize the primary remediation activities conducted for Line 1
and the WBPS, including excavation; on- and off-site treatment, transport, and disposal of
wastes; and site restoration.

2421 Excavation at Line 1

Excavations at Line 1 began in October 2008 and backfill was completed by October 2013.
Figure 5 identifies the EU boundaries and excavation areas at Line 1. A total of 37 areas within
8 EUs were proposed for remediation in the FUSRAP RD/RAWD. Overal, the final boundaries
of the excavation areas were as defined in the FUSRAP RD/RAWD and the supplemental design
documents, with a few exceptions. The majority of the excavations were conducted to eliminate
the health risks associated with the presence of explosives-contaminated soil.

During the implementation of remedial actions at Line 1, numerous sections of the aboveground
contaminated waste water lines historically used to convey explosive wastes were discovered to
have been cut or left open, potentially allowing material that contained explosives to contaminate
the soil below. In 2010 and 2011, additional soil samples were collected along the waste line at
regularly spaced intervals as well as at biased locations at the cuts/open areas (USACE 2010).
Sample results indicated that explosives-contaminated soil in excess of RGs was present. The
FUSRAP RD/RAWD Addendum (USACE 2011b) was prepared in 2011 to document the
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excavation boundaries for the 7 additional areas (EU4-F, EU6-B, EU6-C, EU6-D, EU7-E,
EU7-F, and EU9-B-D) that were excavated at Line 1 (USACE 2011b).

In 2011, additiona information was received regarding trough lines, clarifiers, sumps, and other
process equipment previously used to route wastewater at Line 1. After a historical review of
drawings and prior sampling activities associated with the waste lines, additional soil samples were
collected in 2012 around clarifiers, sumps, and water troughs. The sampling results indicated the
presence of explosivesin concentrations exceeding the RGs at five new areas at Line 1. These areas
were designated as EU5-N, EU5-O, EU5-P, EU5-Q, and EU9-B-E (USACE 2012) and were aso
excavated at Line 1 during remedial actions.

An ad hoc field investigation was performed in July 2012 to determine the potential presence of
RDX in a drainage swale that conveyed surface water. Based on the results of the field
investigation, an additional excavation, EU5-Q North, was identified for remediation as part of the
RAsat Line 1 (SEC 2014).

Soil was excavated from 8 EUs and 50 separate excavation areas at Line 1. In generd, the
excavations at Line 1 progressed dowly because of severa logistical chalenges (e.g., muddy
conditions, the presence of utilities at Line 1 that required hand digging, and the need to access
excavations beneath building walkways). Some of the excavations were not accessible to large
equipment and trucks, so excavated soil and backfill material had to be hauled to open areas by
Bobcat or conveyor. On some occasions, the remedia action contractor had limited accessto Line 1
because of production work being performed at the site by the civilian contractor AQO.

Overall, the verification results at Line 1 indicate that soil concentrations for the COCs were
significantly reduced as a result of remedial action. Table 2-4 summarizes the maximum
concentrations detected in verification samples in the inaccessible soil areas at Line 1. For
explosives COCs, the residua soil concentrations at all Line 1 excavations met the risk-based
RGs and the ground-water protection RGs except for RDX at six excavation areas. The RGs for
RDX were not achieved because the soil was inaccessible due to the presence of buildings or
other structures. Of the six areas, only one (EU7-E) exceeded the RDX RG for human health
risks associated with ingestion.

Table 2-4. I naccessible Soil and PAH-Continuing Sources Areasat Line 1l

Soil Maximum
Excavation | Contaminant RG/Eco | Concentration .
EU Area Type coc CcC from Verification Structurein Place
(mg/kg)® (mg/kg)
1 A PCBs Aroclor-1260 1.14 2.2 Transformer Pad
3 C PAHs Benzo(a)pyrene 0.81 12 East of Building 1-04;
Northeast Wall
3 D PAHs Benzo(a)pyrene 0.81 29 Active Transformer Pad
east of Building 1-04
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Table 2-4. Inaccessible Soil and PAH-Continuing Sources Areasat Line 1 (Continued)

Soil Maximum
EU Exc:vation Contaminant coc RG/Eco Concent'r_atiqn Structurein Place
rea Type cC from Verification
(mg/kg)® (mg/kg)
4 A PAHs Benzo(a)anthracene 8.1 62 Southwest of
Benzo(a)pyrene 0.81 43 Building 1-61; Southwest
Benzo(b)fluoranthene 8.1 46 of building with coal tar
roof, adjacent to
roadway, Floor of
excavation
B PAHs Benzo(a)pyrene 0.81 21 Southeast of
Building 1-61; Northeast
of building with coal tar
roof. Along concrete slab
for building ventilation
system
5 A PAHs Benzo(a)pyrene 0.81 14 Along Activerail line
north of 1-05-2; West
Wall of excavation
5 | E(south) Explosives |RDX 13 1.7 West of 1-04-02; Floor of
excavation was bel ow
ground-water level
5 F PAHs Benzo(a)pyrene 0.81 b East of Building 1-207-2
Dibenzo(a,h)anthracene |  0.81 b 1-05-1E tunnel roof
northwest area with roof
material below ground
surface
5 H PAHs Benzo(a)pyrene 0.81 4.3 West of Building 1-60
Activerail line
5 I PAHs Benzo(a) anthracene 8.1 46 West of Building 1-82-16
Benzo(a)pyrene 0.81 63 and activerail line
Benzo(b)fluoranthene 8.1 75
5 P Explosives |RDX 13 19 Northwest of
Building 1-155-1
6 A Explosives |RDX 13 2.2 Blast Berm North of
Building 1-10
7 D Explosives |RDX 13 7.3 West of Building 1-75;
Pier Foundation for
Active Steam Line along
West Wall
7 E Explosives |RDX 13 200 West of Building 1-12;
near walkway
Building 1-82-3
foundation
8 A PAHs Benzo(a)pyrene 0.81 12 North of
Building 1-13; Along
building foundation
Building 1-82-7
8 B PAHs Benzo(a)pyrene 0.81 45° East of Building 1-13;
Dibenzo(a,h)anthracene | 0.81 3.7 Blast Shield (wood
ties)
8 C PAHs Benzo(a)pyrene 0.81 4.8 West of Building 1-13;
Activerail line
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Table 2-4. Inaccessible Soil and PAH-Continuing Sources Areasat Line 1 (Continued)

Soil Maximum
Excavation | Contaminant RG/Eco | Concentration .
EU Area Type coc cC from Verification Structurein Place
(mg/kg)® (mg/kg)
9B A PAHs Benzo(a)anthracene 8.1 11 Northwest corner of
Benzo(a)pyrene 0.81 11 Building 1-71
Benzo(b)fluoranthene 8.1 11
B Explosives |RDX 1.3 93 Filter bed at
2,4,6-TNT 3.55 7 Building 1-70
9C A PAHs Benzo(a)anthracene 8.1 30 Building 1-82-51B;
Benzo(a)pyrene 0.81 27 east side
Benzo(b)fluoranthene 8.1 28
B PAHs Benzo(a)pyrene 0.81 11 Building 1-52-B and
1-82-51A

The comparison values presented in the Soil RG/Eco CC column represent the lowest of the of the human health RG, ground-water protection
RG, and the Eco CC available for each COC, as previously presented in Table 2-2.

Verification samples not collected due to underground tar roof at the floor of the excavation.

PAH-contaminated soil was not excavated due to the presence of continuing PAH sources; value represents concentrations from
characterization.

At six excavations, the RG for RDX was not achieved because the presence of existing structures
(e.g., building foundations, roads, railroads, etc.) limited the extent of excavation. These areas
located at EU5-E South, EU5-P, EU6-A, EU7-D, EU7-E, and EU9B-B were defined as
inaccessible soil areas. Inaccessible areas were demarcated with geotextile fabric and excavation
was backfilled (SEC 2014). At one additional area (EU1-A), the residual soil concentrations of
Aroclor-1260 did not meet the Eco CC. Additional excavation was impeded by the presence of
concrete foundations for the transformer substation. Inaccessible soil is discussed in
Section 2.4.2.5.

At 14 Line 1 excavation areas (EU3-C, EU3-D, EU4-A, EU4-B, EU5-A, EU5-F, EU5-H, EU5-I,
EU8-A, EU8-B, EU8-C, EU9B-A, EU9C-A, and EU9C-B), the risk-based RGs could not be met
for the PAH-contaminated soil. These areas were excavated to the limits specified in the FUSRAP
RD/RAWD, except at EU8-B where no excavation was conducted (USACE 2008b). Excavation
was terminated or not initiated at these areas because continuing sources of PAH contamination
(coal tar building roofs, pre-1980 treated wood [cross ties|, and asphalt/pitch and oil roads and
parking lots) were identified at each area. At some locations, the presence of existing structures
limited the extent of excavation.

At EU8-B in Line 1, where excavation was planned to remove PAH-contaminated soil, the
excavation was not initiated because it was adjacent to a blast berm. It was determined that
pre-1980 treated wood (cross ties) used as part of the blast berm were a continuing source of
PAHSs. Excavation to remove RDX-contaminated soil at two of the Line 1 areas, EU4-D and
EU5-L, was proposed in the FUSRAP RD/RAWD (USACE 2008b) but not conducted. The
FUSRAP RI data results from these areas were reported as non-detects but with areporting limit
of 2 mg/kg versus the RG of 1.3 mg/kg for RDX. Subsequent soil sampling and analysis at lower
detection limits (DLs) indicated that the soil concentration was below the RG for RDX.

The total volume of soil excavated from Line 1 and transported to on-site and off-site disposal
facilities was 25,337 tons, consisting of 92 percent explosives-contaminated soil, 7 percent
PAH-contaminated soil, and only afractional volume of metals- or PCB-contaminated soil.
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2.4.2.2 Excavation at the West Burn Pads Area South of the Road

Excavation activities a the WBPS began in October of 2008 and were completed in
September 2010. Excavation was conducted at four areas of the WBPS, primarily to reduce risk
associated with explosives-contaminated soil. Additional small areas of lead contamination also
required removal. A total of approximately 25,336 tons of soil was removed from the WBPS and
disposed of at both on-site and off-site disposal facilities. The majority of the soil excavated at
the WBPS was barium-contaminated soil (52 percent) or explosives-contaminated soil
(47 percent). Only a small area required remediation due to lead contamination. A small volume
of explosive-contaminated soil excavated from WBPS-D1 and WBPS-E1 required treatment at
Trench 7. No inaccessible soil areas remain at the WBPS.

The RD estimated removal of 3,256 in-situ yd® of contaminated soil from the WBPS.
Excavations were not expected to exceed a depth of 8 ft below ground surface (bgs)
(USACE 2008b). However, the excavated soil from the DEF area exceeded the LDR for barium
and/or met the definition of hazardous waste, resulting in an increased volume of soil
(approximately 15,800 in-situ yd®) that required excavation, treatment as necessary, and disposal.
Excavation at the DEF extended to the depth of bedrock (approximately 11.5 ft bgs).

Initidly, the excavation process was dow because of required unexploded ordnance (UXO)
oversight. Explosive soil (soil greater than 20 percent by weight of explosives) was anticipated at the
WBPS. During the remediation activities at the WBPS, the excavations at WBPS-B and WBPS-C
were conducted in one phase and no building structures were encountered. During remediation of
WBPS-A, aformer building foundation and a concrete dab were encountered.

24.2.3 On- and Off-Ste Treatment, Transport, and Disposal

Excavated soil was directly loaded into trucks staged within the exclusion zone for shipment, or,
when necessary, transported to an auxiliary exclusion zone at a truck staging area or stockpile.
Contaminated soil hauled to an auxiliary excluson zone was conveyed in a covered container, and
equipment buckets containing contaminated soil were covered with plastic sheeting while traveling
between exclusion zones. Truck staging areas and stockpiles were underlain with plastic sheeting to
prevent the spread of contamination. Stockpiles were covered with plastic sheeting during inactive
periods.

All excavated soil was segregated according to contaminant type and concentration in order to
address treatment and disposal requirements. The SVOC-contaminated (i.e., PAHS) soil and the
PCB-contaminated soil were to be treated, as required, and disposed of at an off-site disposal
facility. Explosive-contaminated and/or metals-contaminated soil a concentrations with a
cumulative ECR greater than 1E-05 or that exceeds the LDRs were required to be treated prior to
on-gte disposdl.

The on-site Soil Repository (Trench 6) at the IDA was designated for disposition of explosives-
and meta s-contaminated soil with a cumulative ECR between 1E-05 and 1E-06 and for disposal of
treated soil from Trench 7 of the IDA.

Approximately 15,972 tons of explosives- and metals-contaminated soil from the FUSRAP Line 1
and WBPS excavations were placed in Trench 6, and approximately 390 tons of explosive-
contaminated soil exceeding the ECR level of 1E-05 were sent to Trench 7 for trestment prior to
on-site disposal (Table 2-5). The FUSRAP RD/RAWD eva uation indicated that no soil exceeded the
1E-05 ECR level for metals and therefore no metals-contaminated soil required treatment at
Trench 7. The mgjority of the soil (69 percent) disposed of at Trench 6 was explosives-contaminated
soil from the WBPS.
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Explosives-contaminated soil from Line 1 and the WBPS was treated using chemical treatment by
alkaline hydrolysisin accordance with the 2009 OU-1 ROD ESD (Tetra Tech 2009). The explosive-
contaminated soil treated by akaline hydrolysis included 54.62 tons from Line 1 excavation areas
EU7-A/B-N and EU7-D and 335.19 tons from WBPS areas D1 and E (Table 2-5). Only excavation
area EU5-D at Line 1 had both explosives- and metals-contaminated soil. No treatment of the soil
was required. Approximately 46 tons of explosives- and metals-contaminated soil from excavation
area EU5-D was disposed of at Trench 6 (Table 2-5).

Table 2-5. Disposition of Excavated Soil from Line 1 and the WBPS by Contaminant Type
and by Disposal Facility

Contaminant Type Disposal Facility and L ocation Line 1(T0|nS)WBPS
Onsite Disposal
Explosives Onsite IDA — Trench 6 1,972.36 | 11,281.65
Metals Onsite IDA —Trench 6 38.67 2,633.54
Explosives + Metals Onsite IDA — Trench 6 46.07 0
Explosives greater than 1E-05 ginssp;; DA —Trench 7 for Treatment; Trench 6 5462 33519

Total Onsiteby Area| 2,112 14,250
Total Volume of Soil Onsite Disposal (tons) 16,362
Off-Site Disposal

Explosives less than 500 mg/kg or | Upper Rock Island County Landfill (URICL), East
Barium (no Treatment Required) Moaline, Illinois 21,19397 | 9,879.39
Explosives greater than 500 mg/kg® | Environmental Quality Company (EQ)/Wayne 148.01 0
PCB Disposal, Inc. (WDI), Belleville, Michigan 217.08 0
Barium Treatment and Disposa 0 1,206.45
SVOC (PAHS) Great River Regional Waste Authority (GRRWA), b
: 1,775.11 0
Fort Madison, lowa
Total Off-Siteby Area| 23,334 11,086
Total Volume of Soil Off-Site Disposal (tons) 34,420
Total Volume Excavated and Disposed by Area (tons)| 25446 | 25336
Total Volume of Soil Disposed (tons) 50,782

&  Treated at EQ s WDI, EQ Detroit, Inc., or TSDF Inc. prior to disposal.

® A total of 1,666.67 tons of PAH-contaminated soil was excavated from Line 1 areas and stored at Trench 7N of the IDA until off-site
disposal at the GRRWA. While in interim storage at Trench 7N, light-colored sand was placed as demarcation barrier around the soil. The
final load-out of this waste stream, including the contact sand and possibly some additional moisture content, totaled 1,775.11 tons in 2009.
The difference between what was tracked as remediated soil and the actual billed disposal weight is 108.44 tons.

Soil with explosive concentrations exceeding 10 percent by weight was found at EU7-A/B North
near Building 1-12. A munitions and explosives of concern (MEC) response action was implemented
to treat the soil using alkaline hydrolysis to reduce the explosive concentrations to less than 5 percent
by weight (USACE, SEC, and URS Group 2014). The MEC soil was delineated using visua
evidence (i.e, soil gaining). In-situ remediation using the mechanically enhanced lime treatment
(MELT) process and removal of treated soil was used to manage the relatively small area and
volume of MEC soil. Details of the MELT process at EU7A/B North are provided in the
Ste-Soecific Final Report MEC Response Action at Line 1 (USACE, SEC, and URS 2014).
Following treatment, characterization samples were collected from the treated soil to ensure
explosive concentrations were less than 10 percent by weight. Additionally, a target
concentration of less than 5 percent by weight was required for the soil to be disposed at the
off-site RCRA Subtitle C landfill. The analytical results for the treated soil samples ranged from a
maximum of 2.2 percent to 0.04 percent (USACE, SEC, and URS 2014).

Following the MELT process, approximately 20 bank yd® of treated soil was removed and stockpiled
prior to transport and disposal. Confirmation samples were collected from the walls and floors of the
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excavated area after treated soil was removed and analyzed for total explosive concentrations, with
the analytical results ranging from 1.5 to 0.004 percent (USACE, SEC, and URS 2014). Remedia
actions at EU7A/B North continued and after all soil was excavated, verification samples were
collected from the walls and floor of the excavation.

From the start of excavation a Line 1 and the WBPS until June 2009, explosives-contaminated
and/or metals-contaminated soil was treated, as required, and disposed of a Trench 6. In
June 2009; however, the IDA began approaching its maximum capacity and was essentialy
no longer available as a disposal site for any soil excavated from the WBPS or Line 1 under the
FUSRAP. Trench 7 was aso no longer available for treatment of contaminated soil because the
U.S. Army planned to excavate Trench 7 as part of the IDA closure plans (Tetra Tech 2008). The
discovery of barium-contaminated soil at WBPS in 2008 aso increased the expected volume of
soil requiring excavation and disposal. These combined conditions resulted in the decision to
transport al remaining soil excavated at Line 1 and the WBPS after August of 2010 to off-site
facilities for treatment (as required) and permanent disposal in accordance with the 2011 OU-1
ROD ESD (Tetra Tech 2011b).

Three off-site disposal facilities were used for treatment and disposal of approximately
34,420 tons of excavated soil from Line 1 and the WBPS. In accordance with the FUSRAP
RD/RAWD, al SVOC-contaminated and PCB-contaminated soil was disposed off-site.
Approximately 217 tons of PCB-contaminated soil from Line 1 were classified as Class 9
Environmentally Contaminated Waste and were submitted for direct disposal at the
Environmental Quality Company (EQ)/Wayne Disposal, Inc. (WDI) Subtitle C landfill in
Belleville, Michigan.

Approximately 1,775 tons of PAH-impacted waste were transferred to Great River Regional
Waste Authority (GRRWA) in Fort Madison, lowa. The SVOC-contaminated soil met the
criteriafor use as aternative cover at GRRWA. This volume included approximately 1,667 tons
of excavated soil from Line 1 and 108 tons of sand used as demarcation of the
PAH-contaminated soil that were temporarily stored at Trench 7N prior to shipment of soil to an
off-site disposal facility. No SVOC or PCB-contaminated soil was excavated from the WBPS.

Approximately 90 percent of the contaminated soil (29,142 tons) shipped off-site from Line 1
and the WBPS was explosives-contaminated soil with RDX concentrations less than 500 mg/kg.
It met the LDRs and did not require treatment at the disposa facility to meet the waste
acceptance criteria. This soil was disposed of at Upper Rock Island County Landfill (URICL) in
East Moline, Illinois. The remaining volume (approximately 148 tons) of explosives
contaminated soil from Line 1 with RDX concentrations greater than 500 mg/kg was transported
to EQ/WDI, a Subtitle C landfill, for treatment prior to disposal. Approximately 14 tons of this
volume was explosives-contaminated soil from MEC actions at Line 1 EU7A/B North. Barium-
contaminated soil from the WBPS was classified as Class 9 Environmentally Contaminated
Waste and was also submitted for treatment with subsequent final disposal at the EQ/WDI
Subtitle C landfill facility.

Waste was transported along established haul roads approved by the USACE and the IAAAP. In
instances in which public roads were utilized as part of the haul route, the USACE applied for
required over-the-road permitting.

2424 SteRestoration

Backfilling of the open excavations was conducted using clean soil obtained from four borrow
areas located on the IAAAP; the East Burn Pads Area, Building BG-1991 Area, Road | Borrow
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Area, and the Line 1 Berm Blast Borrow Area. Each soil borrow area was sampled and verified
as a clean soil source prior to use as backfill. Borrow soil sample results for each area were
averaged and then compared to the acceptance criteria defined in the FUSRAP RD/RAWD
(USACE 2008b).

Following backfilling of an excavation, the areas were restored to pre-remediation conditions or
addressed according to agreements between the USACE and the IAAAP. Fina grading was
completed to blend backfill areas into existing topography.

All constructed access or haul roads were removed following remedia activities or, if existing,
restored to their origina condition. Other features were restored where removed (i.e., fencing,
decks) and comparable surfaces (i.e., asphalt, gravel, and grass seeding with fertilizing) were
installed. Temporary fences and barricades were removed after the excavations were backfilled
and reused when possible at other areas.

At the WBPS, after backfill, riprap was installed along the bank of the DEF to prevent soil
erosion to Spring Creek (Figure 4). During remedial activities, four monitoring wells at the DEF
were decommissioned in accordance with lowa Department of Natural Resources (IDNR)
requirements. In concurrence with AO and USACE, four replacement monitoring wells were
instaled in the vicinity of the previously removed wells to acceptable depths after the area had
been cleared and completely restored (SEC 2014).

24.25 Satus of Remedy Implementation

Excavation activities followed by site restoration activities were conducted between October 2008
and October 2013 (SEC 2014). At the completion of these activities, a 1-year period of operation
and maintenance (O&M) was conducted, followed by pre-find and fina inspections. The
inspections were conducted by project team members (i.e., USACE and subcontractors) to verify
that the completed work conformed to contract requirements. Final inspections were performed at
40 areas a Line 1 and the WBPS on October 15, 2012, by the remedial action contractor, USACE,
U.S. Army, and IAAAP. All 40 areas were certified as completed in accordance with project
specifications, work plans (WPs), work instructions, and contract delivery requirements.
No corrective actions were necessary and therefore these areas were defined as “construction
complete” Final inspections for 3 additional areas at Line 1 were completed on April 14, 2014.
These areas were certified complete pending establishment of a vegetative cover. In May 2014,
grass covers were established and the 3 areas were certified as complete (SEC 2014). The fina
inspections were documented and are part of the project files.

In the areas where the soil is inaccessible due to the presence of structures, the soil will remain in
place until the soil becomes accessible. Table 2-4 identifies where inaccessible soil areas remain.
At the time when soil becomes accessible (due to the renovation or demoalition of the structure),
soil samples will be collected, as needed, to determine the horizontal and vertical extent of soil
with COC concentrations exceeding the RGs. After the extent is determined, contaminated soil
will be excavated and disposed of at an approved off-site disposal facility. In the areas where the
potential source of contamination (e.g., railroad ties, asphalt, tar roofing material, etc.) is still
present, remediation is deferred until after the potential source material is removed. After the
source material is removed, the soil will be excavated and disposed of at an approved off-site
disposal facility. The completion of the remedial actions for Line 1 and the WBPS will be
documented in a Remedial Action Completion Report (RACR).
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In order for the remedy to be protective in the long term, LUCs are required to maintain
protectiveness under a commercia/industrial land use scenario. Table 2-6 summarizes the

planned and existing I Cs that are relevant to Line 1 and the WBPS.

Table 2-6. Summary of Planned and/or Implemented ICs

ICsCalled
. ICs for in Impacted I Titleof I1C Instrument and Date
Media Needed Decision Par cel IC Objective Implemented (or Planned)
Documents
Soil Yes Access Entire Restrict access to Current: IAAAP perimeter security
Controls Installation | Line 1 and the WBPS. | fence and site security.
Linel Prevent or restrict Planned: Formal documentation
accessto inaccessble | placing access restrictions and
soil or continuing implementation of engineering controls
sources of (fences and signs as necessary) and a
contamination at strategy for addressing areas of
Linel. inaccessible and continuing sources will
be developed.
Yes Land Use Entire Restrict land use to Current: Industrial land useis currently
Restrictions | Installation | industrial /commercia | maintained by the presence of the
landuseat Lineland | IAAAP.
the WBPS. Planned: Formal documentation
placing restrictions on future land use at
the IAAAP will be developed.
Lineland | Prevent or restrict Current: IAAAP procedures (work
WBPS intrusive activities permits, safety procedures, etc.).
(excavat!on, utility Planned: Formal documentation
work, drilling, lacing restricti trUS
construction) in areas placing resirictions on intrusive
with inaccessible soil activities at OU-1 will be devel oped.
or continuing sources
of contamination at
Line 1.

Industrial land use is currently maintained through the IAAAP's function as an Army
ammunition plant, with its associated security and property access restrictions. Therefore, land
use at Line 1 and the WBPS will remain industrial while the IAAAP continues to be under
federal control. IAAAP procedures that are currently in place provide the necessary controls to
protect plant workers, contractors, and other site visitors from residual contamination at OU-1.
The ICs at Line 1 and the WBPS will be maintained subject to the U.S. Army’s Base Master
Plan, a contractual arrangement between the U.S. Army and the IAAAP operating contractor, or
some other comparable control mechanism (Tetra Tech 2008).

Land use restrictions have not been made permanent. Therefore, long-term LUCs are required to
restrict the future land use at the OU-1 areas to commercial/industrial in the event the IAAAP is
transferred out of DOD ownership in the future. Appropriate use restrictions will be included in the
deed to insure future land use is restricted to commercial/industrial at the OU-1 remediated areas.

In addition to the installation-wide LUCs, area-specific use restrictions will be enacted and
documented as part of a future LUC implementation plan. ICs to be implemented at Line 1 and
the WBPS will include access restrictions, signs, construction/excavation restrictions, and
ground-water usage restrictions. Currently, coordination of digging permits, utility repairs,
maintenance, or other site work is accomplished through internal coordination between AO and
the IAAAP staff to ensure that workers are aware of and protected from potential environmental
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hazards (Tetra Tech 2006a). The ICs will be formally documented in order to prohibit
unauthorized intrusive activity within the inaccessible areas and continuing source areas at
Line 1 and to ban the use of the ground water as a potable water supply. Signage will aso be
posted to warn site workers and visitors about the presence of residual contamination at Line 1.

24.3 System Operations/Oper ation and M aintenance

O&M was conducted at each excavation area for a minimum of 12 months following remedial
activities at each area. O& M consisted of maintaining adequate ground cover and repair of any
erosional areas at the OU-1 areas. An O&M Plan was prepared for inspection and maintenance
activities associated with the areas where removal actions occurred. Routine weekly inspections
were conducted but decreased in occurrence based on site conditions. Sensitive locations (steep
slopes; areas adjacent to drainages) were inspected following large storm events and repaired as
necessary. The O&M period for the completed areas ended in May 2014.

25 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

This is the first five-year review by the USACE for the FUSRAP areas. Three five-year reviews
have been performed for Line 1 and the WBPS as part of Operable Unit (OU)-1 (Tetra Tech 2006a,
2011b; USACE 2016a). As part of the protectiveness evaluations in these five-year reviews, site
inspections were conducted at OU-1, including the FUSRAP areas, and brief summaries of the
status of the investigations and remediation activities conducted at the FUSRAP OU-1 areas
were also included. Although full five-year review evaluations were not conducted for the Line 1
and WBPS during the prior three five-year reviews for OU-1, the short-term protectiveness of
the remedy at the FUSRAP areasin OU-1 was indirectly demonstrated based on the results of the
inspections and the similarity in contaminants of concern (COCs), RGs, remedy components,
and remedy implementation.

2.6 FIVE-YEAR REVIEW PROCESS

26.1 Administrative Components of the Five-Y ear Review Process

The five-year review process included notifying regulatory agencies, the community, and other
interested parties of the start of the five-year review; establishing the five-year review team in
consultation with the USEPA, IDNR, and IAAAP (Table 2-7); reviewing relevant documents
and data pertaining to the remedial actions conducted over the past 5 years; conducting site
inspections; conducting site interviews; and developing/reviewing this Five-Y ear Review Report.
Each of these elementsis discussed in the following sections.

Table 2-7. Identification of Five-Year Review Team Members

Name Agency, Office Title
Michael L. Kessler USACE St LouisDistrict | FUSRAP IAAAP Project Manager
Lt. Col. Stephen T. Koehler IAAAP IAAAP Commander
Danny O’ Connor USEPA Region 7 Remedia Project Manager
Daniel Cook IDNR Environmental Specialist
Jen Busard IAAAP Environmental Program Restoration Manager
2.6.2 Community Notification and I nvolvement

Community notification that a five-year review is being conducted was accomplished by
publishing a public notice in Burlington's The Hawk Eye newspaper on April 9, 2018. A public
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notice was also posted on the Mississippi Valey USACE website; posted on the Facebook page on
March 1, 2018; and displayed at the Burlington Public Library from March 3 through May 3, 2018.
Additionally, the review was also identified during the FUSRAP update presentation at the
January 2018 Restoration Advisory Board (RAB) meeting held in Burlington, lowa.

The final Five-Year Review Report will be available in the administrative repositories at the
following locations:

« |AAAP Visitor Reception Areain the IAAAP Administrative Building 100-101, 17571
DMC Highway 79, Middletown, | A 52638-5000;

e Burlington Public Library, 501 North Fourth Street, Burlington, 1A 52601; and the
o FUSRAP Project Office, 8945 Latty Avenue, Berkeley, MO 63134-1024.

2.6.3 Document Review

The documents used in this report are listed in Section 4. For this review, site-related documents
were retrieved from the following websites:

o the publicly accessble RAB/administrative record website (http://www.iaaaprestoration.
com) and/or

o the FUSRAP administrative record website (http://www.mvs.usace.army.mil/Missions/
Centers-of-Expertise/Formerly-Utilized- Sites-Remedial-A ction-Program/l owa-FUSRA P-
Administrative-Record/).

264 Data Review and Evaluation

Soil with COC concentrations exceeding the site-specific RGs were excavated based on the
delineation of contaminated materia as presented in the FUSRAP RD documents (USACE 2008b,
2011d, 2012). Verification sampling was conducted at the completion of excavation activities at
each area to certify whether soil cleanup levels were achieved. The spatial boundaries of the
excavation area(s) were used to sample each wall and the floor of the excavation area(s) to
determine residual soil concentrations for those COCs that exceeded the site-specific RGs at
design. A point-by-point data comparison to RGs was used to demonstrate remedial action
completion for each excavation area based on attainment of the RGs. Following comparisons to
human heath RGs for each excavation area, further verifications were performed through
comparisons with Eco CCs. Summaries of the soil verification results as compared to the
pre-design investigation (PDI) concentrations for Line 1 and the WBPS are presented in
Tables 2-8 and 2-9, respectively.

Table 2-8. Concentrations of Contaminants of Concern in Pre- and Post-Excavation
(Verification) Soil Samples Collected at Line 1

. Soil RG/Eco Maximum Concentration Maximum
Contaminant CcoC cc? Exceedmg RGsin Pre- Concent_ratlon Post-
Type Excavation Samples’ Excavation Samples’
(mg/kg)

Metals Arsenic 30 38 18.6

Lead 1,000 2,900 128

PCBs Aroclor-1260 1.14 5.3 2.2

Total PCBs 10 28.1° 2.5

Explosives RDX 1.3 62,000 200

2,4,6-TNT 3.55 13,000 7.0
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Table 2-8. Concentrations of Contaminants of Concern in Pre- and Post-Excavation
(Verification) Soil Samples Collected at Line 1 (Continued)

_ Soil RG/Eco Maximu_m Conceptration Maximum

Contaminant coc Exceedm_g RGsin Pre- Concent_ratlon Post-

Type Excavation Samples’ Excavation Samples’
(mg/kg)

PAHs Benzo(a)anthracene 190 62
Benzo(a)pyrene 160 63
Benzo(b)fluoranthene 110 75
Dibenzo(a,h)anthracene 39.5 7.7

and the Eco CC available for each COC, as previously presented in Table 2-2.

P Aspresented in RD documents (USACE 2008b, 2011d, 2012).
Valuesin bold are the maximum concentrations for samples that exceeded the lesser of the corresponding RGs or Eco CCs.

4 Concentration is reported for Total PCBsin comparison to the risk-based RG of 10 mg/kg.

The comparison values presented in the Soil RG/Eco CC column represent the lowest of the human health RG, ground-water protection RG,

Table 2-9. Concentrations of Contaminants of Concern in Pre- and Post-Excavation
(Verification) Soil Samples Collected at West Burn Pads Area South of the Road

M aximum Concentration Range of Soil
coc Soil RG/Eco CC? Repi?]rltoerdehEEi(;?\?;ngGs Concentrationsin Post-
Samples’ Excavation Samples
(mg/kg)
Barium 4100 ¢ 158 — 3560
Lead 1,000 1300 12.7-98.7
RDX 13 310 0.13-1.1
2,4,6-TNT 3.55 750,000 0.018-0.51

# The comparison values presented in the Soil RG/Eco CC column represent the lowest of the human health RG, ground-water protection RG,
and the Eco CC available for each COC, as previously presented in Table 2-2.

® Aspresented in FUSRAP RD/RAWD (USACE 2008b).

¢ RGsfor barium were aresult of 2011 OU-1 ROD ESD (Tetra Tech 2011b) and were not identified at design.
Note:

Valuesin italics were reported at the analytical DL.

The data that were reviewed are post-excavation verification soil sampling data. If resulting
concentrations of the samples were lower than the RGs for the applicable COCs, then the
excavation activities were defined as complete. If the RGs were exceeded at any single location,
the boundaries of the excavation were expanded by removing additional soil for those sidewalls
or floors that failed. At some areas at Line 1, additional samples were collected outside the
excavation boundary near walls that exceeded the RGs to delineate horizontal extent and to
generate a revised excavation design. After additional excavations were complete, verification
samples were again collected and used to confirm achievement of RGs. Summaries of the soil
verification results as compared to the PDI concentrations for Line 1 and the WBPS are
presented in Tables 2-8 and 2-9, respectively.

2641 Linel

Overdll, a Line 1 the verification results indicate that soil concentrations for the COCs were
significantly reduced as a result of remedia action. The risk-based RGs and Eco CCs were met for
the metals a al Line 1 areas. For explosives COCs, the residual soil concentrations at all Line 1
excavations met the risk-based RGs and the ground-water protection RGs except for RDX at
six excavation areas. The RGs for RDX were not achieved because the soil was inaccessible due to
the presence of buildings or other structures. Of the six inaccessible areas, only one (EU7-E)
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exceeded the RDX soil RG for human health ECRs associated with ingestion. Table 2-4 summarizes
the maximum concentrations detected in verification samplesin the inaccessible soil areasat Line 1.

PCBswere defined as a COC at only one excavation area, EU1-A. Verification samples showed that
the human hedth RG for Total PCBs was met, but the Eco CC for Aroclor-1260 was not met. A
further evaluation of the Aroclor-1260 exceedances was conducted to calculate an adjusted Eco CC
using the area use factor (AUF) approach, consistent with the BERA, Appendix M, Attachment F
(USACE 2004). Because al Aroclor-1260 concentrations for this area are well below the adjusted
Eco CC (2,850 mg/kg), the residua concentrations are protective of the Indiana bat.

For PAH COC:s, the risk-based RGs were not met at 14 areas at Line 1 because the soil was defined
as inaccessible due to the presence of in-use buildings or other structures and the soil was located in
areas where the potential sources of PAH contamination were still present (Table 2-4). Remediation
of this soil is deferred until after the potential source material is removed or the structures are
removed to allow for inaccessible soil removal. At the PAH-contaminated soil areas, clean backfill
soil (that met the RGs) provides an adequate barrier to prevent human health exposure from dermal
contact or inhalation for the on-site worker. Additional LUCs will be implemented to prevent
unauthorized digging or access to the inaccessible and continuing source aress.

2.6.4.2 \West Burn Pads Area South of the Road

Verification sampling was conducted at four excavation areas at the WBPS. Verification samples
were collected from the walls and floors of the excavations except at the DEF, where no floor
samples were collected because the depth of excavation extended to bedrock. The verification
resultsindicated that RGs for all COCs were met at all excavation areas.

2.7 SITE INSPECTION

A site inspection was conducted at IAAAP on April 18, 2018. The purpose of the inspection was
to visually assess the implementation and effectiveness of the initiated remedies assigned to the
FUSRAP at Line 1 and the WBPS. Those offices participating in the inspection included
USACE St. Louis District, USEPA, IDNR, and Leidos, Inc. (Leidos) (USACE verification
contractor). The inspection consisted of a driving and walking tour of the individual areas, with
the personnel leaving the vehicles to walk the areas for several minutes or more. The weather
was overcast and the temperature was 39 °F. No issues with visibility or access to the areas were
observed.

The OU-1 areas inspected were Line 1, specifically the area around Building 1-70, and the
WBPS. For the OU-1 areas, the primary feature to inspect was the condition of the excavation
areas, which had been backfilled and revegetated at least 5 to 10 years earlier. No potential land
use changes that would lessen the effectiveness of the selected remedies for the sites have
occurred or are planned to occur.

No significant issues were identified as part of the site inspection. The general site conditions
were good, and the areas are well maintained. Site access appeared to be sufficiently restricted
where necessary.

A detailed summary of the inspection resultsis provided in Appendix F.
2.8 INTERVIEWS

Interviews were conducted between May 9 and June 6, 2018. Interview candidates were
identified from a variety of organizations and groups familiar with the remediation being
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conducted under the FUSRAP OU-1 at Line 1 and the WBPS. Not all of those invited to
participate chose to do so. Respondents included key site and contractor personnel involved in
remediation projects at the IAAAP; several members of the RAB; and local, state, and federal
government agency representatives. Interviews were conducted by either Michael L. Kesdler,
FUSRAP Project Manager for the IAAAP, USACE St. Louis District, or by Andrea Wales,
FUSRAP Public Affairs, USACE St. Louis District.

A set of interview questions was transmitted to interview candidates by e-mail or by phone, and
responses were recorded on individual interview record forms. Four different questionnaires
were developed to conduct the interviews, based on the respondent’s role (community member,
contractor, government representative, etc.) and their extent of involvement in the remediation
activities. All respondents were asked about their overall impression of the site remediation and
if they had any comments, suggestions, or recommendations regarding site management or
operations. Additional questions addressed how well informed they felt regarding the project;
their concerns (and the concerns expressed by the surrounding community) about the effects of
site operations on the surrounding community; and if they knew of any incidents that may have
occurred at the OU-1 areas (e.g., vandalism, trespassing, or emergency responses from local
authorities). A complete list of interview questions and the responses are provided on the
individual review forms included in Appendix G, along with a list of the individuals who were
interviewed. A summary of the interview results follows.

In genera, the interviewees expressed a positive overal impression of the project. While
acknowledging remediation at OU-1 has been a lengthy process, most interviewees stated they
believe considerable progress has been made in recent years. Respondents indicated they felt the
measures taken have been appropriate and have been conducted safely. Respondents were not
aware of any vandalism incidents or of any negative effects of the site operations on the
surrounding community. Two respondents noted they were aware of one emergency response
that had occurred at the IAAAP, but this event (i.e., a grass fire caused when small melts at
Line 3 overheated) was unrelated to FUSRAP activities at OU-1 areas.

In general, respondents had no concerns and were unaware of any public concerns about the
effects of site operations on the surrounding community. One exception was a respondent who
expressed awareness of public concern over potential impacts to the surrounding community as a
result of the transport of excavated materials through the community. The respondent suggested
more community outreach outside the RAB be conducted to educate the public about these
activities.

The majority of the respondents assessed the level of communication as very good. Respondents
noted good communication between members of the environmental restoration team and
indicated the information provided by the RAB meetings has kept them well informed of the site
activities and progress. However, one respondent, a representative of the USEPA, expressed that
the sharing of information was inadequate. He suggested the USACE should provide more
frequent updates, in the form of quarterly reports and photographs of ongoing work, and that the
USACE should provide more information concerning plans for future work to assist the USEPA
with out-year planning and budgeting.
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29 TECHNICAL ASSESSMENT

29.1 QUESTION A: Istheremedy functioning asintended by the decision
documents?

Yes.

The remedy at Line 1 and the WBPS is functioning as intended by the RAQOs established in the
OU-1 Final ROD (USACE 1998a) (RAOs #1 and #2) and ESD documents. Excavation and
disposal, along with alkaline hydrolysis treatment, of soil with COC concentrations exceeding
the risk-based and ground-water protection-based RGs has resulted in reductions in the
availability for potential human health and environmental exposures, along with reductionsin the
toxicity, mobility, and volume of contaminated soil. In areas where contamination remains
(i.e,in inaccessible soil areas and areas associated with continuing contaminant sources),
excavations were backfilled. LUCs will be implemented and maintained until structures and/or
source areas are removed to prevent exposures and contaminant migration to ground water.

29.11 Remedial Action Performance

2.9.1.1.1 Excavation and Disposal

The excavation and disposal of soil with COC concentrations exceeding the RGs and Eco CCs at
Line 1 and the WBPS were performed as prescribed in the OU-1 IROD, OU-1 Final ROD, and
associated ESD documents. The remedia actions at Line 1 resulted in a total volume of
approximately 50,782 tons of contaminated soil being excavated, treated as required, and
permanently disposed of at a permitted facility. To achieve the RGs and Eco CCs, the volume of
material excavated was greater than the volumes estimated in the OU-1 IROD (U.S. Army
Environmental Center 1998) and in the FUSRAP RD/RAWD (USACE 2008b) for the following
reasons. extensive barium contamination at the WBPS and the identification of cut and open
waste lines that required remediation for explosives. This change in the overall volume of waste
did not affect the protectiveness of the response action.

Completed activities have reduced the COC concentrations to levels below the applicable RGs,
with the exception of several inaccessible areas at Line 1. The RG for RDX was not achieved at
6 excavations, because the presence of existing structures (e.g., building foundations, roads,
railroads, etc.) limited the extent of excavation. At 14 Line 1 excavation areas, soil was
excavated to the limits specified in the FUSRAP RD/RAWD (except at EU8-B); however, the
risk-based RGs could not be met for the PAH-contaminated soil. Excavations were terminated or
not initiated at these areas because continuing sources of PAH contamination (coal tar building
roofs, pre-1980 treated wood [cross ties], and asphalt/pitch and oil roads and parking lots) were
identified at each area. Of these continuous source areas, two areas (EU5-F and EU8-B) are
considered to be accessible areas of soil. However, based on data available for the two areas, a
cumulative ECR of 1E-05 was calculated for each area, based on maximum concentrations,
relative to USEPA’s current risk-based industrial soil Regional Screening Levels (RSLSs)
(USEPA 2018a). Similarly, maximum noncancer His of 0.089 and 0.057 were calculated for
EU5-F and EU8-B, respectively. Therefore, the ECRs and noncancer Hlis calculated for these
two areas are within the USEPA’s TECR range and less than the target HI of 1, respectively. At
some locations, the presence of existing structures (building foundations, railroads, etc.) also
limited the extent of excavation of PAH-contaminated soil. At 2 locations at Line 1, the Eco CCs
were not met for 2,4,6-TNT and PCBs due to inaccessible soil; however, the depth at which
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inaccessible soil remains is below the 1.0-ft extent for ecological exposure. Therefore, exposure
to contaminated soil is unlikely. No inaccessible soil areas remain at the WBPS.

In the areas where RDX-contaminated soil remains in place, the excavation areas were lined and
backfilled to reduce potential vertical migration of RDX to ground water. Backfilling of the open
excavations was conducted using clean soil obtained from borrow areas located on the IAAAP.
Additional LUCs (i.e., digging restrictions) will be maintained until removal of the structure (as
part of any facilities management process) alows access to contaminated soil to be remediated or
until the concentrations of hazardous substances in the soil are at such levelsto alow for UUUE.

These remedial actions have reduced the COC concentrations to levels below the applicable
human health risk-based RGs and Eco CCs, thereby preventing further exposures. In areas where
remedia actions were implemented, the USACE concludes that potential unacceptable human
health or environmental risks have been eliminated. Therefore, the remedy has been achieved
except for those areas defined as inaccessible and continuing source areas. When LUCs are
implemented, the conditions set forth by RAO #1 will be achieved at all areas, except at those
areas defined as inaccessible/continuing sources areas. LUCSs have not yet been implemented for
OU-1. The LUCs are required to restrict OU-1 areas at IAAAP to commercial/industrial land use
in the future. Area-specific LUCs will also be implemented to address the remaining health risks
at inaccessible and continuing source areas to ensure that residual COC concentrations that
exceed the RGs do not pose an unacceptable human health or ecological risk. Additionally, a
strategy for addressing contaminated soil in inaccessible and continuing source areas will be
developed, documented, and implemented.

The USACE concludes that the potential migration of explosivesin contaminated soil that would
result in on-site ground-water contamination in excess of health advisory limits (HALS) has been
significantly reduced at Line 1. The USACE also concludes that the potential migration of
barium in contaminated soil that would result in on-site ground-water contamination in excess of
the USEPA’s maximum contaminant level (MCL) has been eliminated at the WBPS. However,
the LUCs required as part of this remedia action have not yet been implemented. LUCs will be
implemented to prevent unauthorized intrusive activity within the six remaining inaccessible
areas at Line 1 and to prohibit the use of ground water as a potable water supply. If contaminated
inaccessible soil is exposed in the future during building demolition or renovation, the
contaminated soil will be remediated as needed to meet the OU-1 RGs. Therefore, upon
implementation of the LUCs, the remedy will achieve RAO #2, which was established to prevent
exposures to contaminated ground water.

29.1.1.2 Treatment

In accordance with the OU-1 IROD, OU-1 Fina ROD, and associated ESD documents,
approximately 390 tons of explosives-contaminated soil was treated by alkaline hydrolysis at
Trench 7 at the IDA to reduce cumulative soil ECR to less than 1E-06 and to comply with LDRs
prior to on-site disposal. An additional 148 tons of explosives-contaminated soil was also treated
a an off-site disposal facility. Approximately 14 tons of this volume was explosives-
contaminated soil from MEC actions at Line 1 EU7A/B North. Prior to off-site disposal, in-situ
remediation using the MELT process was conducted to reduce the reactivity of the soil so that
further excavation to RGs and disposal could occur.

29.1.2 Systems Operations/Operations and Maintenance

The O&M period ended in May of 2014. Because no further treatment or excavation/disposal
operations are being conducted at Line 1 or the WBPS at the present time, no O&M s required.
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In the areas where the RDX-contaminated soil or PAH-contaminated soil remainsin place, O&M
activities post-excavation would include inspections to ensure that site restoration (backfill and
revegetation) are complete.

2.9.1.3 Opportunities for Optimization

No further treatment and excavation/disposal activities are being conducted at Line 1 or the
WBPS at the present time. Therefore, no opportunities currently exist for optimization of the
remedy.

29.1.4 Implementation of Institutional Controls and Other Measures

The 2018 OU-1 ROD ESD identified LUCs as a component of the selected remedy to ensure the
long-term protection of human health and the environment (Leidos 2018). Land use at Line 1 and
the WBPS will remain non-residential and industrial because the installation will remain under
federal control. During the period when the IAAAP is owned by the DOD, ICs at Line 1 and the
WBPS will be maintained subject to the U.S. Army’s Base Master Plan, a contractual
arrangement between the U.S. Army and the IAAAP operating contractor, or other comparable
control mechanism (Tetra Tech 2008). In the event the IAAAP is transferred out of DOD
ownership, the USACE will include appropriate environmental restrictions in the deed to ensure
the integrity of the remedy at Line 1 and the WBPS.

LUCs will be formally developed and documented in a future implementation plan. Until that
documentation is complete, industrial land use is already effectively made nearly permanent by
the presence of the IAAAP. In the interim, IAAAP procedures are in place for maintaining site
controls at the IAAAP to protect plant workers, contractors, and other site visitors from site
contaminants.

The use of ICs will also address the remaining health risks at areas where residual COC
concentrations exceed the RGs that may pose an unacceptable human health or ecological risk
(Table 2-4). Within OU-1, these areas include the 6 RDX areas and 14 PAHs areas where
inaccessible and/or continuing sources of PAH contamination remain (Table 2-4). Of the
6 RDX areas, 2 areas (EU7-E and EU9B-B) exceeded the direct contact/ingestion RG (53 mg/kg)
for RDX. The remaining areas exceeded the ground-water protection RG for RDX. The highest
concentration remaining at the inaccessible soil/continuing source areas exceeds the applicable
cleanup goa by less than one order of magnitude. Although COCs remained in these areas above
the applicable cleanup levels, further excavation was not possible and the extent of soil removal
had been satisfied. Excavation areas were backfilled with clean soil, which further reduces the
potential exposure and vertical migration of contaminants. 1Cs will be maintained in areas where
the inaccessible soil is present until soil becomes accessible (e.g., following removal of structures)
or the continuing source of PAH contamination (e.g., railroad ties, asphalt, tar roofing materia, etc.)
is removed, at which time soil will be reevaluated and excavated in accordance with the
OU-1 RODs, or until the hazardous substancesin the soil are at such levelsto alow for UUUE.

The ICs to be implemented at Line 1 and the WBPS will include access restrictions, signs,
construction restrictions, and ground-water usage restrictions. Access to the IAAAP is currently
restricted by the nature of the Army’s security and safety measures, which will remain in place
for the long-term. Area-specific restrictions will be enacted to prohibit unauthorized intrusive
activity within inaccessible areas at Line 1 and to ban the use of ground water as a potable water
supply. Currently, coordination of digging permits, utility repairs, maintenance, or other site
work is accomplished through internal coordination between AO and the IAAAP Army staff to
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ensure that workers are aware of and protected from potential environmental hazards. Signage
will also be posted to alert users of Line 1 about the presence of residual contamination.

The USACE St. Louis District will be responsible for implementing, maintaining, monitoring,
enforcing, and reporting on the effectiveness of 1Cs for a 2-year period following approval of the
RACR. After the 2-year period, long-term management of Line 1 and the WBPS will be
transferred to the DOE in accordance with the 2006 IAAAP FFA (USEPA et a. 2006).

29.2 QUESTION B: Arethe exposur e assumptions, toxicity data, cleanup levels and
remedial action objectives used at the time of the remedy selection still valid?

Yes.

No changesin land use or physical characteristics of Line 1 and the WBPS that would lead to a
change in exposure assumptions or RAOs have occurred; however, USEPA updates to risk
assessment guidance, as well as changes to some toxicity values, have been made. Despite these
updates, all human health soil RGs, ground-water protection RGs, and Eco CCs that were
established in the OU-1 Final ROD, or in accordance with the OU-1 Final ROD and subsequent
ESD methodologies, remain valid. In summary, the exposure assumptions, toxicity data, cleanup
levels and RAOs used at the time of the remedy selection are still valid and the health
protectiveness of the remedies implemented at Line 1 and the WBPS have not been impacted as
aresult of USEPA updates to risk assessment methods and toxicity values.

The information presented in the subsections that follow summarizes the rationale and evaluations
that form the basis to this response. Appendix A, Attachment A-1, of this Five-Y ear Review Report
presents the detailed response, as supported by Appendices B (Operable Unit 1 Post-Remedial
Characterization and Verification Data versus Comparison Vaues), C (EPC Caculations for
Line 1), and D (Adult Lead Methodology Calculations for Line 1 Excavation Area 3A).

29.21 Changesin Sandards and To Be Considered

During remedia actions at Line 1 and the WBPS, location-specific, chemical-specific, and
action-specific ARARs have been met. Although remedial work has been completed at the
WBPS, the remedy at Line 1 is still considered to be under construction due to the presence of
inaccessible soil areas and continuing sources of PAHS, as previously discussed in
Section 2.9.1.1.1. Attachment A-1 in Appendix A presents lists and analyses of |ocation-specific,
chemical-specific, and action-specific ARARs for OU-1 in Tables A-1-1, A-1-2, and A-1-3,
respectively, relative to the current remedy that isongoing at Line 1.

Based on the analyses of the ARARS presented in Tables A-1-1 through A-1-3, there have been
no changes or updates to those standards from the OU-1 Final ROD that were evaluated. Most of
the evaluated standards identified to be ARARs in the OU-1 Fina ROD are still ARARs, with
the exception of two chemical-specific and four action-specific standards that are no longer
ARARSs, as indicated in Tables A-1-2 and A-1-3, respectively. This is because of the change in
the remedy (i.e.,, from on-site to off-site treatment and disposal) that has occurred since the
signing of the OU-1 Final ROD,,.

2.9.2.2  Changesin Exposure Pathways, Exposure Assumptions and Risk Assessment Methods

Risk-based, chemical-specific RGs protective of an industrial worker from incidental soil ingestion
exposures resulting in an ECR of 1E-06 and a noncancer HI of 1, as well as ground-water
protection RGs for RDX and 2,4,6-TNT, were derived for al human health COCs during creation
of the OU-1 Final ROD. Additionally, a ground-water protection RG for barium in soil at the
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WBPS and soil Eco CCs were established for Line 1 and the WBPS in subsequent ESD
documents. Since the OU-1 Fina ROD was signed in 1998, the USEPA has published guidance
documents on human health risk assessment for the derma (USEPA 2004) and inhalation
(USEPA 2009) exposure pathways, as well as additional guidance documents that cover
recommended updates for all other general exposure assumptions (i.e., USEPA 2011 and 20144)
that are typicaly applied during calculations of ECR and noncancer His in a human health risk
assessment. The recommended values or ranges of values provided within these guidance
resources (USEPA 2011, 2014a) are not legally binding on any USEPA program, but rather are
suggested inputs for exposure, ECR, and noncancer HI calculations that can be modified as
needed. The exposure assumptions for industrial worker soil ingestion applied in the derivation
of the OU-1 Final ROD (USACE 1998a) RGs are similar to the latest standard default values
published by the USEPA.

Although the OU-1 Final ROD RGs do not account for soil exposures to industrial workers via
dermal contact and dust inhalation, the ingestion pathway often accounts for most of the ECRs
and noncancer Hls, as discussed and presented in Attachment A-1 and Table A-1-4. Therefore,
the OU-1 risk-based RGs that were derived based only on the ingestion pathway and
consequently, the remedy that applies those RGs, are likely to remain health protective. Overall
health protectiveness of the OU-1 RGs and the remedy are discussed in Section 2.9.2.4 as part of
this response to Question B.

Not included in the 1996 risk assessment or the OU-1 Final ROD RGs are exposure assumptions
and evaluations regarding construction workers. As a military installation with industrial land
use, demolitions, renovations, and construction work are activities that occur at the IAAAP.
However, according to the Five-Year Review Report for lowa Army Ammunition Plant,
Middletown, lowa, Defense Environmental Restoration Program (USACE 2016a) prepared by
the USACE Baltimore District, a baseline human health risk assessment was conducted as part of
the OU-7 supplemental remedia investigation (SRI), which evaluated both industrial and
construction worker scenarios. Generally, OU-7 is an installation-wide OU that includes areas
that are located across the installation and that have contaminants of potential concern (COPCs)
and exposure pathways similar to the OU-1 areas. During that risk assessment, no ECRs or
noncancer HIls were calculated that exceeded USEPA’s target limits of 1E-06 and 1,
respectively.

An ECR of 1E-06 means that there is a probability of the occurrence of one additional case of
cancer in a population of one million people due to exposures at a site, above the baseline cancer
rate (i.e., that normally occurs from cigarette smoking, sun exposures, etc.). The USEPA has
established acceptable ECRs as being within the range of the lower target limit of 1E-06 (onein
one million) to the upper target limit of 1E-04 (one in ten thousand). For noncancer effects, the
USEPA has established that a hazard quotient (HQ) of less than a value of 1 is acceptable for
single contaminants, or that an HI of less than 1 is acceptable over multiple contaminants
associated with similar target organg/critical effects.

Therefore, due to similarities between the OU-7 and OU-1 areas, and because the OU-7 risk
assessment results indicate no ECRs or noncancer His were calculated that exceeded USEPA’s
target limits of 1E-06 and 1, respectively, it is concluded that the construction worker should be
adequately protected from direct contact exposures to soil under the post-remedy conditions that
currently exist at both Line 1 and the WBPS.
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29.23 Changesin Toxicity or Contaminant Characteristics

No changes have occurred in the known chemical/physical characteristics of the COCs identified
for Line 1 and the WBPS. However, since publication of the OU-1 Final ROD, oral cancer and
noncancer toxicity values that were used to derive human health risk-based RGs for the
protection of industrial workers from soil ingestion exposures have been updated. Table A-1-5
shows the toxicity value updates (i.e., in the gray-shaded cells of the table), aong with
corresponding reference sources for the values.

Because of the updates implemented by the USEPA, some of the more recent toxicity values
(i.e., “Current” vaues) published since the signing of the OU-1 Fina ROD are more health
conservative and afford an increased level of health protection than did the previous toxicity
values (i.e., “ROD” values) used to calculate the RGs in the OU-1 Fina ROD. In Table A-1-5,
the updated (current) toxicity values that are more health conservative are those that are
presented in bold font.

Of the carcinogenic COCs, the only updated toxicity value that results in greater health
protection over the value used previously in RG derivations is the recently published value for
hexavalent chromium (i.e., chromium V1). Although the actual COC for OU-1 istotal chromium
(i.e., not hexavalent chromium), no toxicity criteria existed at the time of the OU-1 Fina ROD
for assessing ECRs or noncancer HQs associated with total chromium. Currently, such toxicity
data are still unavailable. Therefore, the assumption of chromium being in the most toxic valence
state for thismetal (i.e., the hexavalent state) was applied to represent a worst-case scenario. This
assumption is consistent with all past and present evaluations of chromium at the lIAAAP, and is
applied in order to ensure health protectiveness. This is because all samples collected for
chromium analysis from the IAAAP were analyzed for total chromium, without speciation of the
two common valence states in which chromium exists in the environment (i.e., chromium |11
[trivalent chromium] and chromium V).

Table A-1-5 aso shows that of the noncarcinogenic COCs, the only updated toxicity values that
result in greater health protection over the corresponding values used previoudly in RG derivations
are the recently published values for benzo(a)pyrene, beryllium, hexavalent chromium, thallium
(assumed to be in the form of thallic oxide), Aroclor-1254, and 1,3,5-trinitrobenzene (TNB).

The overall protectiveness of the remedy as a result of updates to cancer and noncancer toxicity
values used to derive the OU-1 Final ROD RGs, is discussed in Section 2.9.2.4.

2.9.2.4  Health Protectiveness of the Remedy

Based on the information previously presented in Sections 2.9.2.2 and 2.9.2.3 regarding changes
in exposure pathway/assumptions, risk assessment methods, and toxicity values that have
occurred since publication of the OU-1 Final ROD and subsequent ESD documents, the health
protectiveness of the remedy implemented at Line 1 and the WBPS must be evaluated.
Therefore, the health and environmental protectiveness status of the remedies applied to Line 1
and the WBPS are evaluated in this section relative to the following: (1) human health risk-based
RGs for COCs in soil, which were derived based on cancer and noncancer effects following
ingestion exposures to a site worker, targeting an ECR of 1E-06 and a noncancer HQ of 1,
(2) the ground-water protection RGs for RDX and 2,4,6-TNT in soil; (3) USEPA’s latest RSLs
for industrial soil protective of the USEPA’s TECR range of 1E-06 to 1E-04 and the target HQ
of 1 for carcinogens and noncarcinogens, respectively (USEPA 2018a); and (4) Eco CCs (derived
for protection of the Indiana bat). Data comparisons with these criteria that support the health
protectiveness evaluations are presented in Appendix B, Attachments B-1 through B-3 for Line1l,
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and in Attachments B-4 and B-5 for the WBPS. Appendix B presents all of the existing
post-remedy data available for Line 1 and the WBPS. Post-remedy data include pre-design
characterization data for samples that were not remediated, along with post-remedia verification
data. In addition to evaluating data against the aforementioned comparison values, the health
protectiveness of the remedy was further demonstrated and confirmed for areas in which the
remedy had been applied each at Line 1 and the WBPS through calculations of cumulative ECRs
and noncancer HIs.

The following subsections discuss remedy protectiveness evaluations for the COCs identified at
Line 1 and the WBPS, based on the aforementioned data comparisons, for the following: human
health (worker) protection from exposures to carcinogenic and noncarcinogenic COCs and lead,
protections of ecological receptors (i.e., Indiana bat) from exposures to ecological COCs, and
protection of ground water from RDX, 2,4,6-TNT, and barium concentrations in soil.

2.9.2.4.1 Human Health Protectiveness Evaluations for Carcinogenic COCs

Table A-1-4 shows that most of the OU-1 Final ROD RGs for the carcinogenic chemicals
(i.e., arsenic, benzo[alanthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenz[ah]anthracene,
total PCBs, 2,4-dinitrotoluene [DNT], 2,4,6-TNT, and RDX) are either less than or within the
range of RSLs representing the USEPA’s TECR range. Therefore, the RGs for these chemicals
are still health protective relative to the USEPA’ s TECR range.

However, when considering existing post-remedy data for carcinogenic COCs at Line 1 and the
WBPS, comparisons were made between post-remedy soil concentrations versus the OU-1 Fina
ROD RGs and other health-based criteria, as previoudy described. These comparisons are presented
in Appendix B, with Attachments B-1 through B-3 specific to Line 1 and Attachments B-4 and B-5
gpecific to the WBPS. None of the post-remedy data for carcinogenic COCs at the WBPS exceed
the corresponding OU-1 Find ROD RGs or other hedth-based criteria; therefore, the remedy
applied in this arearelative to the carcinogenic COCsis still protective.

Regarding comparisons between Line 1 post-remedy soil data versus the OU-1 Fina ROD RGs,
some individual exceedances of RGs by carcinogenic COCs have been observed, primarily for
RDX, carcinogenic PAHs (benzo[a]anthracene, benzo[a]lpyrene, benzo[b]fluoranthene, and
dibenz[a,h]anthracene), and hexavalent chromium. However, based on the evaluations that are
described in detail in Attachment A-1, it has been determined that both the existing OU-1 Final ROD
RGs for soil and the implemented remedy continue to remain health protective at both Line 1 and
the WBPS for al noncarcinogenic COCs.

In addition to evaluating data against the aforementioned health-based comparison values, the
health protectiveness of the remedy was further demonstrated and confirmed for areas in which
the remedy had been applied through calculations of cumulative ECRs for Line 1 and the WBPS.
These calculations were performed based on the USEPA’s RSLs for industrial soil as being
derived to target an ECR of 1E-06, and assuming the maximum post-excavation concentrations
presented previously in Tables 2-8 and 2-9 to be EPCs for Line 1 and the WBPS, respectively.
Applying this approach, the maximum cumulative area-wide residual ECRs calculated for Line 1
and the WBPS are 9E-05 and 4E-08, respectively. Since both of these excess cumulative CRs are
less than and within the USEPA’s TECR range of 1E-06 and 1E-04, the health protectiveness of
the remedy (i.e., relative to potential cancer effects that may occur following exposures under an
industrial land use scenario) has been confirmed for areas at Line 1 and the WBPS in which the
remedy has been applied in order to meet the OU-1 ROD RGs. The EPC calculations for Line 1
are contained in Appendix C.
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2.9.2.4.2 Human Health Protectiveness Evaluations for Noncarcinogenic COCs

Table A-1-4 shows that the risk-based OU-1 Fina ROD RGs for noncarcinogenic COCs are
compared to USEPA’s RSLs derived for industrial soil based on systemic effects and targeting a
HQ of 1. These include 1,3,5-TNB, high melting explosive (HMX), antimony, beryllium,
cadmium, and thallium. Similar to the carcinogenic COCs, comparisons were made between the
RGs for noncarcinogenic COCs and the USEPA RSL s representing the USEPA’ s target HI of 1,
as well as comparisons between individual soil sample concentrations versus the OU-1 Final
ROD RGs and other health-based criteria. It should be noted though that none of the post-remedy
data for noncarcinogenic COCs at the WBPS (see Attachments B-4 and B-5) exceed the
corresponding OU-1 RGs or RSLs. Based on these evaluations, which are described in greater
detail in Attachment A-1, both the existing OU-1 Final ROD RGs for soil and the implemented
remedy continue to remain health protective at both Line 1 and the WBPS for all
noncarcinogenic COCs.

In addition to evaluating data against the aforementioned health-based comparison values, the
health protectiveness of the remedy was further demonstrated and confirmed for areas in which
the remedy had been applied through calculations of cumulative noncancer His for Line 1 and
the WBPS. These calculations were performed based on the USEPA’s RSLs for industrial soil as
being derived to target an HI of 1, and assuming the maximum post-excavation concentrations
presented previously in Tables 2-8 and 2-9 to be EPCs for Line 1 and the WBPS, respectively.
Applying this approach, the maximum cumulative area-wide residual Hls calculated for Line 1
and the WBPS are 0.14 and 0.17, respectively. Since both of these noncancer His are less than
the USEPA’s target limit of 1, the health protectiveness of the remedy (i.e., relative to potential
noncancer effects that may occur following exposures under an industrial land use scenario) has
been confirmed for areas at Line 1 and WBPS in which the remedy has been applied in order to
meet the OU-1 ROD RGs.

2.9.2.4.3 Human Health Protectiveness Evaluation for Lead

The OU-1 Find ROD RG for lead (1,000 mg/kg) exceeds the USEPA’s RSL for lead
(800 mg/kg). Table B-1-6 shows that the only existing post-remedy concentration of lead
(1,450 mg/kg) that exceeds the RG, as well as the RSL, was collected from sample location
IAAP96976. This sample represents one sample aliquot that was part of a three-sample
composite collected from EU3 at Line 1, in the vicinity of excavation area EU3-A. This sample
result appears to be an outlier result when considering data from other nearby sample locations.

In order to assess potential impacts, if any, to the health-protectiveness of the remedy as a result of
the one elevated sample concentration, USEPA’s Adult Lead Methodology (ALM), which was
developed by USEPA’s Technical Review Workgroup (TRW), was used to calculate health risksto a
fetus associated with pregnant site (industrial) worker and construction worker exposures to lead in
soil a Linel, within and around EU3-A. Appendix D, Attachment D-1, contains mean
concentrations calculated as EPCs for |ead that incorporated data from the elevated sample, plus data
from eight other locations in the immediate proximity (henceforth referred to as the EU3-A area).
These concentrations were input into the models, as presented in Attachment D-2. The results of the
ALM cdculations for the EU3-A area show no elevated hedlth risks due to ether site worker or
construction worker exposuresto lead in soil. Therefore, both the existing OU-1 Fina ROD RG and
the implemented remedy continue to remain hedlth protective at OU-1 for lead, even with the
outlier result of 1,450 mg/kg included in the calculations.
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2.9.2.4.4 Ground-Water Protectiveness Evaluations for RDX and 2,4,6-TNT in OU-1

In addition to risk-based soil RGs for the protection of human health, the potential impact to
ground water from residual RDX and 2,4,6-TNT contamination in soil was also evaluated. The
Summers model was used to estimate the RDX and 2,4,6-TNT soil RGs (1.3 mg/kg and
47.6 mg/kg, respectively) at established as ground-water protection RGsin the OU-1 Final ROD.
Generally, the Summers model estimates leaching of a chemical from soil directly to the
underlying ground water, while applying ssimple, yet site-specific inputs for vertical volumetric
water flow through the soil column, along with the horizontal volumetric flow rate of ground
water in the subject aquifer. According to the OU-1 Final ROD (USACE 1998a), the derivation
of the RGs for RDX and 2,4,6-TNT ensures that downward migration of RDX and 2,4,6-TNT
into the underlying ground water would not result in ground-water concentration exceedances of
the USEPA lifetime health advisory level of 2 ug/L for either explosive. The most recent
USEPA publication of Drinking Water Standards and Health Advisories (USEPA 2012) shows
that this lifetime health advisory level has not been changed for either compound since the
publication of the OU-1 Final ROD and ESD documents. These site-specific “leaching” RGs or
ground-water protection RGs are 1.3 mg/kg for RDX and 47.6 mg/kg for 2,4,6-TNT.

Based on the detalled evaluations described in Attachment A-1, the remedy has been
demonstrated to be protective of ground water relative to 2,4,6-TNT. However, for RDX at
Linel, 23RDX sample results out of a total of 1,404 results (i.e., a frequency of less than
2 percent) exceed the RG of 1.3 mg/kg. The sample exceedances are consistent with RDX
ground-water plumes that have been identified at Line 1, based on the 2 pg/L lifetime health
advisory, under an ongoing investigation that is being conducted under the U.S. Army’s
Installation Restoration Program (IRP). Contributing to the RDX exceedance of the ground-
water protection RG is soil found to be inaccessible due to the presence of buildings or other
structures. Therefore, demonstration of ground-water protection of the remedy is inconclusive as
additional investigations are being conducted that will eventually yield more data and
consideration of possible further actions at Line 1, as appropriate. However, it is important to
note that (1) both the 2,4,6-TNT and RDX RGs are protective of human health from direct soil
contact exposures, and (2) the IAAAP is a military installation with industrial land use where
ground water is not being used as a potable source by any workers, nor is it expected to be used
for such purposes in the foreseeable future. Potentia direct contact with soil is the more plausible
exposure scenario for aworker.

2.9.2.45 Ground-Water Protectiveness Evaluations for Barium at the WBPS

During remedial actions at the WBPS, barium was found in excavated soil at concentrations that
exceeded the LDR. USACE developed a site-specific RG for barium-only contaminated soil at
the WBPS based on ground-water protection since it was the more stringent value than the
human health risk-based or ecological risk-based values. Summers Model calculations were used
to develop a site-specific ground-water protection RG for barium for the WBPS, for the
2011 OU-1 ROD ESD (Tetra Tech 2011b). Calculation of the barium RG was designed to ensure
protection of the USEPA’s MCL (2,000 pg/L) in the underlying aquifer. Based on site-specific
leachability data applied to the Summers model calculations, the total barium measured in soil at
concentrations of less than 4,100 mg/kg is considered as not only being protective of the MCL in
ground water, but as having met USEPA’s Toxicity Characteristic Leaching Procedure (TCLP)
criterion.
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The detailed evaluations described in Attachment A-1 indicate that both the RG and the
implemented remedy are not only protective of the WBPS ground water, but also protective of
human health under the existing industrial land use conditions.

2.9.2.4.6 Ecologica Protectiveness Evaluations

Environmental protection was assessed by the development of the Eco CCs for soil at Line 1 and
the WBPS for protection of the Indiana bat, an endangered species observed around the IAAAP,
during development of the FUSRAP RD/RAWD (USACE 2008b). The Eco CCs were derived in
accordance with the methods established in the BERA (Appendix M, Attachments F and G)
(USACE 2004), as well asin the 2008 OU-1 ROD ESD (Tetra Tech 2008). During preparation of
the BERA (USACE 2004) Eco CCs were initially derived for the following terrestrial receptors.
the white-footed mouse, short-tailed shrew, and the Indiana bat. However, based on the 2008
OU-1 IROD ESD (Tetra Tech 2008), as well as the BERA (Appendix M, Attachments F and G),
the Indiana bat has become the only terrestrial receptor for which Eco CCs need to be devel oped.

The Eco CCs were established for the COCs identified in soil at both Line 1 and the WBPS.
These values are presented in Appendix A, Attachment A-1, Table A-1-6. The results of the
evaluation presented in Table A-1-6 indicate that both the existing Eco CCs and the remedy
continue to remain protective of the environment at Line 1 and the WBPS.

293 QUESTION C: Has any other information cometo light that could call into
guestion the protectiveness of the remedy?

No.

No natural or manmade changes to the physical or biological characteristics of Line 1 and the
WBPS have been made that would impact current and expected land use patterns, or that would
change human or ecological exposure conditions. Therefore, no new information has come to
light that could call into question the protectiveness of the remedy at Line 1 or the WBPS.

294 Technical Assessment Summary

Since the issuance of the OU-1 Final ROD and ESD documents, the USEPA has implemented
updates to exposure assumptions, toxicity criteria, and USEPA’s risk assessment
guidance/methodologies. Because of these updates, human health risk-based RG comparisons
with USEPA’s most recent RSLs and pathway-specific screening levels (SLs) (USEPA 2018a)
indicate that some RGs do not meet the RAO to “prevent ingestion and direct contact to
contaminated soils at levels exceeding a 10-6 carcinogenic risk or a non-carcinogenic hazard
index of one based on the reasonable maximum exposure determined in the BLRA”
(USACE 1998b). However, the previousy described heath-protectiveness evaluations
demonstrate that post-remedy health protection is still achieved for those RGs not meeting this
RAOQ, relative to USEPA'’s target excess cancer risk (TECR) range and the noncancer HI of 1.
Additionally, the Eco CCs established for both Line 1 and the WBPS continue to ensure health
protection of the Indiana bat.

Exceedances of the ground-water protection RG for RDX at Line 1 indicate further study may be
considered. The sample exceedances are consistent with RDX ground-water plumes that have
been identified at Line 1, based on the 2 pg/L lifetime health advisory, under an ongoing
investigation that is being conducted under the U.S. Army’s IRP. Contributing to the RDX
exceedance of the ground-water protection RG is soil found to be inaccessible due to the
presence of buildings or other structures. The IAAAP is a military installation with industrial
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land use where ground water is not being used as a potable source by any workers. The ground
water beneath the IAAAP is not expected to be used for such purposes in the foreseeable future.
Potential direct contact with soil is the more plausible exposure scenario for aworker.

Based on the evaluations presented, no natural or manmade changes to the physical or biological
characteristics of the OU-1 FUSRAP areas have occurred that would impact protectiveness of
the remedy. The land use at both OU-1 areas remains industrial. No other information is known
that could call into question the human health or environmental protectiveness of the remedies
applied to Line 1 and the WBPS.

2.10 ISSUES

Two issues that could potentially affect long-term protectiveness have been identified for OU-1.
The first issue is that LUCs, including ICs, have yet to be formally documented and
implemented. The industrial land use on which the RGs were based has not yet been made
permanent by administrative or legal means. The remedy at OU-1 currently protects human
health and the environment because a majority of the soil contamination has been addressed. For
the remedy to be protective in the long-term, LUCs will need to be developed and documented
by the FUSRAP to be implemented at the FUSRAP OU-1 areas by the U.S. Army. The remedy
is expected to be protective of human health and the environment in the long-term upon
completion of the required LUCs. In the interim, IAAAP procedures are in place for maintaining
access controls at OU-1 to protect plant workers, contractors, and other site visitors from site
contaminants.

The second issue is that no current strategy for addressing soil contamination at inaccessible and
continuing sources areas at Line 1 exists. The presence of inaccessible soil exceeding RGs at
Line 1 does not currently affect the protectiveness of the remedy but could potentially affect the
protectiveness in the future if not addressed. At Linel, 20 FUSRAP areas remain with
contamination exceeding ROD RGs as a result of continuing sources of PAH contamination
and/or soil defined as inaccessible due to the presence of structures currently in use. Remediation
of this soil has been deferred until after the potential source material is removed or the structures
are removed to allow for inaccessible soil removal. A strategy for addressing areas of soil
contamination resulting from inaccessible and continuing source areas will need to be developed
and documented by the FUSRAP to be implemented at the FUSRAP OU-1 areas by the USACE.
Area-specific restrictions will be enacted to prohibit unauthorized intrusive activity within
inaccessible areas and continuing source areas at Line 1, and to prohibit the use of the ground
water as a potable water supply. In the interim, IAAAP procedures and access controls are in
place to prevent unacceptabl e exposures to contamination in these areas.

211 RECOMMENDATIONSAND FOLLOW-UP ACTIONS

Recommendations for addressing the two issues identified in Section 2.10 follow.

e To address the lack of documentation of LUCSs, area-specific LUCs for the FUSRAP
areas of OU-1(Line 1 and the WBPS) need to be documented in a Land Use Controls
Implementation Plan.

e To address areas of soil contamination at inaccessible and continuing source areas, a
strategy needs to be developed, documented, and implemented.
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212 PROTECTIVENESS STATEMENT

The remedy at OU-1 currently protects human health and the environment because a majority of
the soil contamination has been addressed. In order for the remedy to be protective in the long-
term, I1Cs need to be implemented and a strategy for addressing areas of soil contamination
resulting from continuing sources needs to be developed, documented, and implemented.

213 NEXT FIVE-YEAR REVIEW

The next five-year review is scheduled for completion no later than 5 years from the signature
date of this report (anticipated to be April 17, 2024).
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3.0 OPERABLE UNIT 8
31 INTRODUCTION

The methods, findings, and conclusions of the CERCLA five-year review for OU-8 are
documented in this section of the report. OU-8 consists of the structures at Line 1 and
Warehouse 3-01; soil and sediment at the FSA; and Yards C, G, and L. In addition, this section
identifies issues found during the review and recommendations to address them.

32 SITE CHRONOLOGY

Table 3-1. Chronology of Eventsfor OU-8

Installation-Wide Events Date
IAAAP used for munitions production. 1941 to present
Portions of the IAAAP installation were placed under control of AEC to fabricate 1947 to 1975
explosive components for nuclear weapons.
FUSRAP was created. 1974
IAAAP placed on NPL (CERCLIS ID # 1A7213820445). August 1990
Installation-wide PA/SI completed covering 43 areas of known or suspected 1992
contamination at IAAAP, including Line 1 and WBPS (JAY COR 1994).
Installation-wide RI/RA Report issued (JAY COR 1996). May 1996
U.S. Congress transferred the responsibility for administration and execution October 1997

of cleanup at eligible FUSRAP areas from DOE to the USACE.

MOU between DOE and USACE regarding administration and execution of FUSRAP March 1999
was signed.

U.S. Congress designates several areas of the IAAAP that were previously used by AEC | July 2002
as FUSRAP aress.

An aerid radiological survey of IAAAP and a portion of the surrounding community October 2002
was conducted to identify any remaining areas that should be addressed by FUSRAP.

OU-8 Events Date

AEC operated at Line 1. 1947 to mid-1975

Yards C, G, and L came under the control of the AEC. 1947

The DOE’s Oak Ridge National Laboratory (ORNL) conducted an indoor radiological 2000
survey at selected structures at Line 1 and Yard C (ORNL 2001).

USACE performed a scoping survey, consisting of radiological surveys and sampling, 2001
at the FS-6 Areaand FS-12 Area

The USACE completed an SRI for the FSA and Line 1 to further delineate the extent of | 2002
contamination.

The USACE conducted a site reconnaissance survey at three Yard L warehouses February 2003
(L-37-1, L-37-2, and L-37-3) to assess the radiological status of the interior and exterior
building surfaces.

The USACE performed radiological surveys and soil sampling for DU a YardsC, G, andL. | 2005

2006 IAAAP FFA (USEPA et d. 2006) between the USACE St. Louis District, USEPA August 16, 2006
Region 7, IDNR, and the DOE for investigation and cleanup of seven FUSRAP areas at

IAAAP was signed.

The USACE conducted an RI at the FSA, Warehouse 3-01, and Yards C, Gand L, 2006 to 2007
along with portions of Yards E and F, and the areawest of Line 5B (USACE 20083).

Draft Final FUSRAP Rl and BRA issued (USACE 20083). July 2008

The USACE conducted a supplemental investigation to fill data gaps remaining for the | 2009
FSA, Yard C, Yard G, and the Line 1 structures (USACE 2011c¢).

Final FUSRAP Feasibility Sudy Report for the lowa Army Ammunition Plant, April 2011
Middletown, lowa (FUSRAP FS) (USACE 2011c) issued.
FUSRAP Proposed Plan for the lowa Army Ammunition Plant (FUSRAP PP) May 17, 2011

(USACE 2011d) public meeting.
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Table 3-1. Chronology of Eventsfor OU-8 (Continued)

OU-8 Events (Continued) Date

Final FUSRAP ROD signature date (USACE 2011a). September 2, 2011

The USACE issued the Final Remedial Design/Remedial Action Work Plan, lowa Army | February 2013
Ammunition Plant, Operable Unit 8, Depleted Uranium Contaminated Soil and
Sructure Remediation (FUSRAP OU-8 RD/RAWP) (USACE 2013) for
DU-contaminated soil and structure remediation.

Removal of DU at the FS-1 and FS-2 Area June 2011

Mobilization for Soil Sorting Pilot Test at the FS-12 Area (ScanSort™ system). May 13, 2013

Soil Sorting Pilot Test was conducted (USACE 20144). June 26 to July 19, 2013
Remedia action conducted at the FS-3, FS-4, and FS-5 Area. August 2013

Remedial action conducted at the FS-6 Area. August 2013

Remedia action (excavation and soil sorting) conducted at the FS-12 Area. August 2013 to present
Decontamination of Line 1 Buildings 1-11 and 1-63-6 was performed. April 2014 to July 2015

Performed set-up of M-Yard and improvement of haul road between M-Yard and the | July 17 to 20, 2015
FS-12 Area.

3.3 BACKGROUND

331 Physical Characteristics

The six OU-8 areas (Line 1 Structures, the FSA, Yard C, Yard G, Yard L, and Warehouse 3-01)
are located within the IAAAP boundaries and are distributed throughout the installation as
shown on Figure 2. Their physical characteristics are described in the following subsections.

3.3.1.1 Linel Sructures

The Line 1 area is located in the northeast portion of the IAAAP. It is located on a 971,246-m?
(240-acre) area and encompasses more than 250 buildings and related facilities. The ground
surface at the Line 1 area consists primarily of relatively flat-lying terrain with the exception of
severa doped areas and drainage ditches that convey surface-water runoff to Brush Creek
(Figure 3).

3.3.1.2 Firing StesArea

The FSA is a fenced area located in the western portion of the IAAAP. It encompasses
1,821,085 m? (450 acres) and is located approximately 1.0 mile from the nearest IAAAP
boundary (Figure 7). The FSA consists of five subareas named for the buildings located within
them: FS-1 and FS-2 Areg; FS-3, FS-4, and FS-5 Area; FS-6 Area (FS-6, FS-7, FS-8, and FS-15);
FS-12 Area (FS-9, FS-10, FS-11, and FS-12); and FS-14 Area.

The FSA lies within the Long Creek Watershed. The west and north branches of Long Creek
converge within the FSA prior to flowing into Mathes Lake. In general, surface-water runoff
from the FSA flows east toward Long Creek or its two branches. Long Creek drains into
Mathes Lake approximately 1,000 ft from the northeast perimeter of the FSA. The maority of
the FSA is heavily vegetated.

3313 YadC

Yard C islocated in the eastern portion of the IAAAP within the Brush Creek Watershed and the
Spring Creek Watershed. It is approximately 1,218,104 m? (301 acres) in size and is bounded by
the Ammunition Box Chipper Disposal Pit and the Explosive Waste Incinerator to the north,
Line 2 to the west, and Yard D to the south (Figure 8). It consists primarily of an open field with
43 igloos and severa other support buildings surrounded by a security fence. The igloos and
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associated loading docks can be accessed from an adjacent rail line or access road. In general, the
ground surface at Yard C slopes toward the two creeks. Surface water runoff from the eastern
part of Yard C ultimately drains into the Spring Creek Watershed. Surface-water runoff from the
far western portion of Yard C drains into Brush Creek. The rail lines located adjacent to each
row of bunkers are ditched for water drainage. Much of Yard C is open field that is used for hay
production under the IAAAP leasing program.

3314 YadG

Yard G is a storage yard located in the southern portion of the IAAAP and is approximately
1,048,136 m* (259 acres) in size. It is located in a heavily forested valley of Long Creek and is
bounded by the Construction Debris Landfill to the north, Yard K to the west, and Y ard E to the
east (Figure 9). The main access road of Yard G runs in a horseshoe-like shape along the Long
Creek valley wall. Each igloo, loading dock, and associated driveway is situated on small and
relatively flat areas adjacent to the access road. Surface runoff from Yard G flows into
Long Creek, which flows through the center of the yard. Within Yard G, the land rises rapidly
behind each igloo and drops steeply from the edge of the access road toward Long Creek. A
drainage ditch is present on the uphill side of the access road that runsin front of the igloos.

3315 YardL

Yard L is located approximately 1,000 ft south of the northern boundary of the IAAAP and is
bordered by administrative buildings to the west, Lines 5A and 5B to the south, and the
Roundhouse Transformer Storage Area to the east (Figure 10). It contains severa long,
rectangular buildings located in an east-to-west orientation with railroad tracks located along the
buildings for access. Concrete loading docks are located adjacent to the south side of each
warehouse.

The ground surface at Yard L consists of relatively flat terrain, with the southeastern portion of
the yard (the portion identified as having been used by AEC) sloping dlightly to the southeast.
Overland surface-water flow in the southeastern part of Yard L drains south into northern
tributaries at the headwaters of Brush Creek. The western portion of the yard lies within the
Long Creek Watershed and the extreme northern portion of the yard discharges into the
Little Flint Creek Watershed.

3.3.16 Warehouse 3-01

Warehouse 3-01 islocated in the central portion of the IAAAP in the north-central area of Line 3
(Figure 11). Warehouse 3-01 consists of a large brick building and a surrounding land area of
approximately 2,608 m?. Warehouse 3-01 is currently used by the U.S. Army. Warehouse 3-01 is
located in the Brush Creek Watershed.

3.3.2 Land and Resour ce Use

All six OU-8 areas are currently used by the U.S. Army as part of their operational facilities at
the IAAAP. Information concerning land and resource use at the IAAAP is presented in
Section 1.2.2.
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333 History of Contamination

Brief summaries of the history of contamination (i.e., operational histories) for each of the OU-8
areas are provided in the following subsections. The information presented in this section is
taken primarily from the FUSRAP Rl WP (USACE 2007) and the Draft Final Line 1 and Firing
Ste Supplemental Remedial Investigation Report, lowa Army Ammunition Plant, Middletown,
lowa (TN&A 2002).

3.3.3.1 Linel Sructures

Construction of Line 1 was completed in September 1941 and loading operations began
immediately thereafter (TN&A 2002). Materials for ammunition production were shipped to
Line 1 by train and stored in on-site storage buildings. These materials were then conveyed from
the storage buildings to the melt buildings. From 1941 until August 1945, production at Line 1
included many types of ammunition, including fixed artillery rounds and bombs, in support of
World War I1. Shells produced at Line 1 during this time contained a mixture of 2,4,6-TNT and
ammonium nitrate explosives.

In 1945, Line 1 was cleaned and placed in extended storage status. In 1947, operations at Line 1
resumed under the authority of the AEC. Existing Line 1 buildings were modified, and new
facilities were constructed to support nuclear weapons production. The AEC operated Line 1 for
the assembly of weapons from 1947 to 1975. During this period, a number of buildings were
used in the production of baratols (consisting of a mixture of barium nitrate and TNT) and
cyclotol (varying mixtures of RDX and TNT) (USEPA et a. 2006). In January 1950, ortho- and
para-nitrotoluene were introduced during the melting process to prevent outer component cracks
(TN&A 2002).

In 1951, construction of new processing facilities began in order to accommodate production of a
variety of different nuclear weapon models. Building 1-100 was built to perform X-rays and to
complete the machining operations required prior to X-ray. Contaminated water from machining
operations flowed through aluminum-lined gutters to the Filter Building 1-70 clarifier for solids
removal prior to discharge into Brush Creek (TN&A 2002).

In 1953, anthracene was introduced as an anti-cracking agent in Composition B. In addition,
several Line 1 buildings were used for shipping and receiving raw materials used in assembling
ordnance. Also, at thistime, fly ash was added to the effluent discharged to Brush Creek for TNT
removal. In 1954, Vythene C (1,1,1-trichloroethane) was used as a solvent for cleaning instead of
trichloroethylene (TCE) and acetone. Use of this product was primarily in Building 1-01
(TN&A 2002).

Building 1-11 was constructed by the AEC in 1957 for the purpose of shipping and receiving raw
materials used in ordnance assembly. Materials included DU, tritium bottles, and beryllium-
containing components. Building 1-11 was also used to store DU metal pieces that were
collected during the AEC cleanup of the FS-12 Area. Building 1-63-6 was built in 1957 on the
northeastern side of Line 1 and used as an AEC assembly building.

Published historical information of activities at the installation from 1954 to 1975 is limited due
to the nature of the operations being performed at that time. It is known that AEC continued
production of explosive casts for nuclear weapons until molds began to be used for the pressing
of plastic explosives. In 1975, the AEC turned operations of Line 1 back over to the U.S. Army,
which began the production of artillery ammunition (TN&A 2002). In 1977, Line1l began
production of grenades and additional types of warheads.
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3332

Firing Stes Area

The FSA was developed by the AEC to support test firing of munitions for the IAAAP and was
used by the AEC between 1948 and 1974. Fourteen (14) individual firing sites (FSs) are located
within the FSA and are grouped by proximity into five FSs (Figure 7):

The FS-1 and FS-2 Areais located at the southern end of the FSA and includes FS-1 and
FS-2. The areais comprised of two buildings, the surrounding land, and the entrance road
to both buildings located at the access point to the FSA. FS-1 was constructed in 1952,
used as an administrative facility, and contained an X-ray film-processing machine to
develop film of test shots. FS-2 was constructed in 1948 and was used as an inert storage
facility. FS-1 and FS-2 are used on an as-needed basis in support of the U.S. Army
mission.

The FS-3, FS-4, and FS-5 Areais located northeast of FS-1 and FS-2, near Long Creek.
Between 1948 and 1952, FS-3, FS-4, and FS-5 were constructed and used as generd
purpose storage magazines (TN&A 2002). FS-3 and FS-4 were used for storage of
munitions and radiological materials. FS-5 was a genera -purpose storage magazine, but
components for hydro-shots also were assembled at FS-5 during AEC operations between
1965 and 1973. Hydro-shots consisted of conventional munitions surrounded by a large
ring of DU that was broken, partialy dissipated, and scattered upon detonation. The DU
rings used for the tests were stored at FS-5. No actual ordnance testing was done at any of
these facilities. FS-3, FS4, and FS5 are currently used as storage magazines
(USACE 2001; TN&A 2002).

The FS-6 Areais centrally located and includes FS-6, FS-7, FS-8, and FS-15 (Figure 7).
FS-6 is believed to have been the primary testing area for the IAAAP until FS-14 was
built in 1972. Historical drawings indicate the presence of a concrete observation bunker
and test fire pad at FS-6. FS-7 and FS-8 were used as observation bunkers based on
engineering drawings. Prior to the construction of FS-14, FS-6 was used for detonation
tests of “plane wave’ shots. The explosives used in these shots were a mix of
Composition B and barium nitrate. Some other tests conducted at FS-6 involved
explosive components that contained a thin sheet of DU. The DU was expected to be
pulverized and dispersed by the wind during these tests. The quantity of these tests
conducted at FS-6 is unknown. Little information is available on FS-15 (USACE 2001).
The FS-6 Areais currently used for test firing of munitions for the IAAAP.

The FS-12 Area includes FS-9, FS-10, FS-11, and FS-12, which are located in the
northernmost portion of the FSA. At FS9, an abandoned concrete underground
observation bunker is present, and historical drawings indicate the bunker was used in
support of testing at an FS-10 test fire pad. FS-11 contained an underground high-
explosive supply magazine, and remnants of an underground bunker were also found.
The FS-12 Area was used as an ordnance testing area for munitions and contains a
concrete observation bunker and concrete firing pad. Between 1965 and 1973, a series of
specialized tests called hydro-shots were conducted exclusively at the FS-12 Area. A
hydro-shot was a diagnostic operation that used DU as a surrogate for weapons grade
material and was a quality control (QC) technique for measuring the performance of
plastic-bonded explosives produced at the IAAAP. Approximately 4 tons of DU were
associated with 701 hydro-shots used at the FS-12 Area (ATSDR 2003). Currently, the
FS-12 Areaisfenced off and is not used by the U.S. Army because of the presence of DU
fragments found at the area (Tetra Tech 2006a).
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e FS-14islocated in the southern portion of the FSA, north of FS-1 and FS-2. It was built in
1972 and was used as a test firing range. Little information is available as to what was
tested at FS-14 or when testing occurred, although some information obtained indicates that
tile shot testing was performed (USACE 2001). Tile shots conducted during AEC
operations consisted of arelatively small amount of conventional explosives and boosters.

3333 YadC

Yard C was constructed in 1941 and 1942 to serve as a storage yard and consists primarily of an
open field with 43 storage igloos and several other support buildings. From 1947 until 1975,
Yard C was under the control of AEC and was used for the storage of raw explosive materials
and sealed radiological components that were placed into the warheads. These raw materials
were transported to Yard C by rail in cardboard boxes with plastic liners. At an unknown date,
probably prior to 1954, the necessary security was added to Yard C so that it became the only
storage facility for both raw materials and finished products. These raw materials were
transported to Building 1-50 at Line 1. Yard C is currently used by the U.S. Army.

3.3.34 YadG

Yard G has been used for the storage of raw and finished products. Yard G was constructed in
1942, and in 1947 it came under the control of the AEC. The AEC used this secured, fenced
facility from 1948 until 1954 as a storage area for the finished castings of classified shapes, with
seven igloos having been used for this purpose (Mason and Hanger — Silas Mason Co., Inc. 1959).
No historical records were discovered that could identify which igloos were used for storage of
AEC materials. No radioactive components were reportedly stored at Yard G. Yard G was
returned to U.S. Army control in 1975, and is not currently used by the U.S. Army.

3.3.35 YardL

Yard L consists of long buildings oriented east-to-west with railroad tracks that service the
buildings. Three warehouses in the southeastern portion of Yard L (L-37-1, L-37-2, and L-37-3)
were used by the AEC to provide storage space for classified component parts for inert storage
starting in 1960. This portion of Yard L has double security fencing. No evidence indicates raw
explosive materials were stored in these warehouses, or that the components were worked,
machined, fabricated, or joined in Yard L. The area of Yard L that isidentified as being used by
AEC is approximately 48,268 m* (12 acres) in size. Yard L is currently used by the U.S. Army.

3.3.3.6 Warehouse 3-01

Warehouse 3-01 consists of alarge, brick building and a surrounding land area of approximately
2,608 m?. Little written historical documentation concerning the operational history of
Warehouse 3-01 is available. Information obtained from the project history of Line 1 indicates
that Warehouse 3-01 was used as part of AEC operations (Ahlstrand 1956). Site documentation
indicated that Warehouse 3-01 was reactivated for temporary warehousing of overflow items
from Building 1-11 (Mason and Hanger — Silas Mason Co. Inc., 1959). Warehouse 3-01 is
currently used by the U.S. Army.

3.34 Initial Response

Previous response actions conducted at the FSA include a remova action performed in the 1970s.
Before turning control of the FSA over to the U.S. Army, the AEC contracted for soil excavation
to remove radiologically contaminated soil from around the firing point at the FS-12 Area
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Soil was reportedly excavated to a depth of 15 ft at the firing point and a depth of 1to 2 inches
from the surrounding area. The volume of soil and debris removed was reported as 112 yd®. The
drummed material was shipped offsite for disposal as radioactive waste (Tetra Tech 2006c¢).

No response actions were conducted for Line 1 structures; Yards C, G, and L; or Warehouse 3-01
prior to the remedial actionsinitiated under the FUSRAP ROD.

3.35 Basisfor Taking Action
The ROD for OU-8, the FUSRAP ROD (USACE 2011a), states the following basis of the action:

The response actions selected in the ROD are necessary to protect public health or
welfare or the environment from actua or threatened releases of DU into the
environment at the FSA and Line 1 at the IAAAP.

No principal threat wastes are present at OU-8 because no source materials are considered to be
highly toxic or highly mobile. Principal threat wastes do not exist at OU-8, because no drummed
wastes, non-aqueous-phase liquids, or highly toxic or highly mobile contaminants are present.

The principal COC for OU-8 is DU (including the isotopes uranium [U]-234, U-235, and
U-238). DU contamination was observed in soil samples collected at the FSA. The extent of DU
soil contamination was generally limited to soil directly beneath DU fragments that were
observed in the field to be oxidizing to an approximate depth of 2 ft. DU fragments were found
across the FS-12 Area in all directions from the firing pad (ground zero), and were concentrated
primarily within a 100-m radius of ground zero. DU fragments were found beyond the 100-m
radius, but the quantity of identified fragments decreased with distance from ground zero. DU
fragments were also found in small localized areas at the FS-1 and FS-2 Area, the FS-3, FS-4,
and FS-5 Area, and at the FS-6 Area, with contamination limited to approximately 1.0 m?
surrounding the fragments. In accordance with the 2006 Dispute Resolution Agreement, the
FUSRAP response at the FSA was limited to the removal of DU fragments and
DU-contaminated soil. Potential chemical contaminants resulting from site practices, such as
explosives and metals, are not being addressed because the FSA is an operational test range
currently being used to test military munitions.

Radiological surveys indicated that small interior surfaces of some structural components at
two buildings (Buildings 1-11 and 1-63-6) at Line 1 exhibited discrete areas of radiation that
exceeded the structural DU RG.

Chemica contaminants, including explosives and metals, were evaluated a Yards C, G, and L.
However, based on the evauated human health and ecological exposure scenarios that assumed
current and reasonable/foreseeable future industrial land use, no potential ECRs or noncancer His
exceeding USEPA target criteria were determined for chemical contamination a Yards C, G, or L.
No DU or chemica contamination was found at Yards C, G, or L in concentrations exceeding
the Rl SLs.

34 REMEDIAL ACTIONS

Under the FUSRAP ROD, soil remediation was required at the FSA to achieve the DU RGs for
industrial land use (USACE 2011a). In addition, the ROD required physical decontamination of
DU-contaminated structural surfaces and/or replacement of structural components at Line 1
(i.e, a grate over a sump in Building 1-11 and the air filters in an air handling unit in
Building 1-63-6). The Yards C, G, and L soil and structures and Warehouse 3-01 had not been
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impacted by DU, and no chemical COPCs were evaluated in soil. Therefore, no remediation was
required in these areas under the FUSRAP ROD to achieve industrial land use.

In accordance with the 2006 Dispute Resolution Agreement, the FUSRAP response at the FSA
was limited to the removal of DU fragments and DU-contaminated soil (U.S. Army 2006).
Potential chemical contaminants resulting from site practices, such as explosives and metals, are
not being addressed because the FSA is an operational test range currently being used to test
military munitions. Additional response actions will be addressed when the FSA ceases to be
operational, unless releases from the FSA require an immediate response to protect human health
or the environment.

34.1 Remedy Selection

The remedia actions at OU-8 were implemented by the USACE in accordance with the
FUSRAP ROD (USACE 2011a). No immediate threats to human health or the environment were
identified for the OU-8 areas. Therefore, no interim removal actions, non-time critical or time
critical, were conducted.

34.1.1 Remedial Action Objectives

The FUSRAP ROD identified the following RAQOs, based on current and expected future
industrial (military) land use of the IAAAP, in conjunction with human health doses and ECRs
estimated for the IAAAP current and future site worker and future construction worker at the
FUSRAP areas:

e Prevent ingestion, dust inhalation, and external gamma radiation exposures to isotopes of
DU in the FSA soil that could otherwise result in cumulative CRs exceeding 1.0E-04 and
radiological doses exceeding 25 mrem per year for receptors under the current (industrial)
and expected future (industrial) land use scenarios.

e Prevent radiation exposures from DU particles embedded in and/or adhered to structural
surfaces or components of the Line 1 buildings that could otherwise result in cumulative
CRs in exceedance of 1.0E-04 and a total effective dose equivalent (TEDE) exceeding
25 mrem per year.

Achievement of the soil and structural RAOs will reduce potential doses and ECRs to the
IAAAP current and future site worker and future construction worker to levels below target
criteria (25 mrem per year and 1.0E-04, respectively).

At OU-8, RGs are soil or structura surface concentrations for DU that, if alowed to remain in
place, would not result in adverse human health or environmental impacts under the exposure
scenarios evaluated in the BRA. Based on the results of the BRA, RGs were developed for
protection of human health under an industrial land use scenario (i.e., “industrial RGs”), based on
potential industrial site worker exposuresto DU in soil at the FSA and DU in OU-8 area structures.

Table 3-2 presents a summary of the soil and structural RGs derived for OU-8. These industrial
RGs comply with ARARs, are protective of human health and environment, and are consistent
with the NCP. All industrial RGs proposed are risk-, or ARAR-based concentrations. Soil and
structural industrial RGs for DU were derived for the FUSRAP Feasibility Sudy Report for the
lowa Army Ammunition Plant, Middletown, lowa (FUSRAP FS) (USACE 2011c) using the
RESidual RADioactivity (RESRAD) computer model Version 6.4 and RESRAD-BUILD model
Version 3.4, respectively, and selected as the lower of risk-based and dose-based values. Both
the risk- and dose-based values were derived based on the known activity percentages of the
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uranium isotopes in DU. Industrial RGs were derived for DU-contaminated soil at the FSA and
OU-8area structures.

Table 3-2. Remediation Goalsfor Soil and Structuresat OU-8

cocC Soil RG StructuresRG
(pCilg) (dpm/100 cm?)
DU 150 23,000

34.1.2 Remedy Components

The final remedy for OU-8 addresses soil and structures that are radiologically contaminated as a
result of the AEC operations previously conducted at the IAAAP. The principal COC is DU.

The main components of the remedy for soil include the following:

e Excavation of DU-contaminated soil to meet the industrial RG at the FS-1 and FS-2
Area; FS-3, FS-4, and FS-5 Area; FS-6 Area; and FS-12 Area;

¢ No excavation would be conducted at Yards C, G, or L, or FS-14;

e Physical treatment of DU-contaminated soil excavated from the FS-1 and FS-2 Area;
FS-3, FS-4, and FS-5 Area; FS-6 Area; and FS-12 Area via soil sorting;

o Materias exceeding the DU RG would be disposed at a properly permitted off-site
facility. Materials meeting the DU RG may be used as backfill, as appropriate;

o Siterestoration, including backfilling, grading and re-vegetation; and

o Continued industrial land use supported by use restrictions and outgrants administered by
the U.S. Army as part of itsland management responsibilities.

The main components of the remedy for structures include the following:

e Decontamination of structural surfaces and/or replacement of structural components
(e.g., Building 1-11 floor grate and Building 1-63-6 air filters) to achieve the industrial
RG for structures,

o Disposal of DU-contaminated materials at a properly permitted off-site facility; and

e Continued industrial land use supported by use restrictions and outgrants administered by
the U.S. Army as part of itsland management responsibilities.

34.2 Remedy I mplementation

The remedial activities conducted at OU-8 are described in the Remedial Design/Remedial
Action Work Plan, lowa Army Ammunition Plant, Operable Unit 8, Depleted Uranium
Contaminated Soil and Structure Remediation (FUSRAP OU-8 RD/RAWP) (USACE 2013).
The FUSRAP OU-8 RD/RAWD was issued in February 2013.

Remedia actions for OU-8 are being conducted to remediate DU-contaminated soil and
structures at the FSA and to decontaminate or replace DU-contaminated components located in
two structures at Line 1. Soil with DU present at levels exceeding the site-specific RG of
150 pCi/g is excavated based on the delineation of DU-contaminated material as presented in the
FUSRAP OU-8 RD/RAWP (USACE 2013). The remedial action aso includes decontamination
of structural surfaces or replacement of structural components to achieve the DU RG of
23,000 dpm/100 cm? for structures.

39 FINAL



FUSRAP Five-Year Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

To facilitate the stockpiling and transport of contaminated soil from the FS-12 Area to the
M-Yard stockpile area, the M-Yard was surveyed, mowed, and roto-tilled in July 2015. A
retaining wall was built on the southern end of the stockpile area for storm-water retention and
elevated access for loading railcars. A polyethylene liner was installed in the stockpile area. In
addition, the M-Yard and the haul road between the FS-12 Area and the M-Yard were
radiologically surveyed and any necessary improvements were made to the haul road.

The following subsections summarize the primary activities conducted during the remediation of
OU-8, including pilot testing; decontamination/replacement of structures/structural components;
excavation; treatment, transport, and disposal of wastes; and site restoration.

3421 Pilot Test

Prior to the initiation of remedia action activities at OU-8, a pilot study was implemented to
determine the feasibility and cost-effectiveness of using afull-scale radiological soil sorting system
to detect and screen out DU fragments from surrounding soil with sufficient sengitivity to achieve
the soil RG (150 pCi/g). The scope of work for the pilot study was to deliver, assemble, configure,
calibrate, test, operate, and evauate AMEC Environment & Infrastructure’'s (AMEC’s) Orion
ScanSort™ (a conveyor-assisted, automated soil surveying and sorting system).

The remedial action contractor mobilized on May 13, 2013, at the FS-12 Area for site
preparation activities associated with the pilot test. Beginning on June 26, 2013,
DU-contaminated soil at the FS-12 Area was excavated, stockpiled, and then processed through
the ScanSort™ soil screening and sorting system. Soil was excavated from several different areas
across the FS-12 Area and at varying depths to represent the different types of soil and varying
levels of DU contamination found at the FS-12 Area. The soil was processed through the
ScanSort™ system in a variety of configurations along with discrete DU sources of known
radioactivity and mass, in order to optimize the operational characteristics of the system. The pilot
test was completed on July 19, 2013, and the remedial action commenced on August 6, 2013.

Results of the pilot study indicated that the ScanSort™ system was able to consistently detect and
isolate DU fragments. Based on the full-scale demonstrations conducted using FS-12 Area soil, it
was estimated that it would to be able to produce a contaminated soil volume reduction of greater
than 90 percent during full-scale soil remediation activities at the FS-12 Area. The detailed
results of the pilot test are documented in the Final Soil Sorting Pilot Study Test Report lowa
Army Ammunition Plant Operable Unit 8, Depleted Uranium Contaminated Soil and Structure
Remediation (USACE 2014a).

3.4.2.2 Decontamination/Replacement of Structures/Structural Components

Severa structures at OU-8 areas were found to have isolated DU surface contamination or were not
surveyed during the RI. To support the remediation of structures, additional radiological surveys are
being conducted following remediation of adjacent soil as needed to determine if any additional areas
with radiological contamination are present. Remedia activities for OU-8 aso included
decontamination of structural surfaces and/or replacement of structura components (e.g., Line 1
Building 1-11 floor grate and Line 1 Building 1-63-6 air filters).

For Building 1-11, the remediation involved decontamination or replacement of sections of the stedl
floor grate as necessary to meet the structure RG. On April 17, 2014, the contaminated floor grate at
Building 1-11 was removed, and after decontamination/replacement was completed, the floor grate
was re-ingtaled on July 13, 2015. At Building 1-63-6, the remediation involved replacing the
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heating, ventilation, and air conditioning (HVAC) system air filter that exceeded the structure RG in
order to meet the industrial RG for structures. This activity was conducted on April 17, 2014.

3.4.2.3 Excavation

The FUSRAP ROD required the removal of an estimated 22,023 ex-situ yd® of contaminated soil
from the FSA. The estimated volumes requiring excavation from each FS are provided in
Table 3-3 (USACE 2011a).

Table 3-3. Comparison of Estimated Volume of Excavated Soil Exceeding the Depleted
Uranium RG (150 pCi/g) to Calendar Year End 2017 Actual Volumesand Projected
Volume at End of Remedial Action

FUSRAP ROD Estimated Projected Final

Area Soil Volumes?® Excavated Volume

(m) (yd®) (m%) (yd®

FS-1 and FS-2 Ares’ 0.8 1.0 <0.8 <10

FS-3, FS-4, and FS-5 Ares’ 0.8 1.0 <0.8 <10

FS-6 Ared’ 0.8 1.0 <0.8 <1.0
FS-12 Area 16,835 22,020 51,255 67,000
Total Volume 16,838 22,023 51,227 67,003

# From the FUSRAP ROD (USACE 20114).
P Current projected volumes for the FS-12 Areato end of remedial action.
¢ Only hasisolated DU fragments.

The extent of contamination at the FS-1 and FS-2 Area was limited to an approximate 1-m? area
adjacent to the driveway leading from the FSA access road into the FS-1 and FS-2 area and
limited in depth to approximately 0.5 ft bgs. In June 2011, a small soil area with elevated gamma
count rates was investigated by USACE to support a driveway expansion project at the FS-1 and
FS-2 Area (USACE 2013). A small volume of soil (less than 1.0 yd®) was removed and placed in
adrum at the FS-12 Areato be disposed during the remedial action being conducted at the FS-12
Area. Verification sampling was conducted at locations spread across the FS-1 and FS-2 Area,
and results indicated that no remaining soil samples exceeded the RG of 150 pCi/g. Additional
gamma walkover surveys (GWSs) performed on the excavated surface indicated background
count rates. Therefore, no additional remediation is planned for the FS-1 and FS-2 Area
(USACE 2013). The results of the remediation and the verification activities will be presented in
the OU-8 RACR at the completion of OU-8 remedial activities.

During August 2013, a remedia action was performed a the FS-3, FS-4, and FS5 Area
(USACE 2014b). The extent of the contamination at the FS-3, FS-4, and FS-5 Area was limited
to a small area associated with a single DU fragment located adjacent to the FS-5 loading dock
and limited in depth to approximately 0.5 ft bgs. Oxidized uranium leached from the object into
the underlying soil; however, the area affected by the DU object was limited to approximately
2m? A small volume of soil (approximately 1.0 yd®) was removed and taken to the FS-12 Area
for sorting and eventua off-site disposal as part of the remedial action at the FS-12 Area
Verification sampling was conducted in 2013 and 2014. No soil samples had results that
exceeded the DU RG of 150 pCi/g. Additional GWS performed on the excavated surfaces
indicated background count rates. The results of the remediation and the verification activities
will be presented in the OU-8 RACR at the completion of OU-8 remedial activities.

The extent of contamination at FS-6 was limited to a small area associated with a single DU
fragment located near the northeast corner of the intersection of the main firing sites roadway
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and the access road that connects FS-6 with the FS-12 Area (USACE 2013). In August 2013, the
DU fragment was removed, and a small volume of contaminated soil (less than 1.0 yd®) was
excavated from the FS-6 Area. The soil was then taken to the FS-12 Area to be processed,
packaged, and disposed of with the FS-12 Area soil. A second area of DU-contaminated soil was
identified during a previous investigation of the FS-6 Area that occurred in the year 2000. That
area was further investigated during the 2006 to 2007 RI field activities; however, the area with
the elevated gamma count rate associated with that contaminated soil could not be located. Based
on the inability to relocate that area, no additional remedial actions will be taken at FS-6 in
regard to the previous detection (USACE 2013).

Remediation of DU-contaminated soil at the FS-12 Area is the major portion of the remedial
action at OU-8. The FUSRAP ROD requires the excavation of approximately 8,094 m? of DU
and DU-contaminated soil to meet the industrial RG at the FS-12 Area (USACE 20114a). In
addition, wastes from the other OU-8 areas are transported to the on-site processing area at the
FS-12 Area, where the soil and debris are segregated and processed using the ScanSort™ system,
in preparation for DU-contaminated material disposal.

Excavation activities at the FS-12 Area began August 6, 2013. Large-scale excavation activities
were initiated at the FS-12 Area on April 14, 2014, and are ongoing. Excavation activities are
seasonal, subject to weather and access limitations.

In order to facilitate the design and management of remedia activities, the FS-12 Area was
divided into excavation areas, with the targeted areas |ocated and marked with stakes. In general,
an excavator removes the soil in nominal lifts of 8 to 10 inches and transports the material to the
stockpile area. Upon completion of excavation activities, afinal status survey (FSS) is conducted
(including collection of post-excavation soil samples and performance of a GWS) following
Multi-Agency Radiation Survey and Ste Investigation Manual (MARSS M) guidance (DOD 2000).

3.4.2.4 Treatment, Transport, and Disposal

The ScanSort™ system was calibrated during startup of operations each day and at the end of
each day of operations using soil with a known activity. After calibration, excavated stockpiled
soil from the FSA was loaded onto the motorized mechanical-screening unit to break up the soil
clumps and remove any large debris for reprocessing. The soil was then loaded into the feed
hopper and processed through the radiation detector system. The processed soil was
subsequently either diverted to the above-RG stockpile or to the clean soil stockpile. A total of
35,549 yd® of soil from the FS-1 and FS-2 Area, the FS-3, FS-4, and FS-5 Area, the FS-6 Area,
and the FS-12 Area were processed through the ScanSort™ system from calendar year (CY)
2013 through CY 2017. The sorting process was able to produce a contaminated soil (i.e., soil
with COC concentrations in excess of RGs) volume reduction of 87.5 percent, resulting in
4,401 yd° of contaminated soil for the CY 2013 through CY 2017 period.

The contaminated soil was transported by trucks to the stockpile staging area in the M-Yard.
Additiona waste materids, including contaminated non-soil materids, personal protective
equipment (PPE), asbestos containing tiles, and a portion of the grate from Building 1-11, were
hauled to the M-Yard for disposa with the soil. The waste materials were loaded into rail cars for
transportation to Energy Solutions in Clive, Utah, for disposa. Waste materials were stored and
transported in accordance with the FUSRAP OU-8 RD/RAWP (USACE 2013).
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3.4.25 SteRestoration

Site restoration activities are being conducted at OU-8 in incremental phases as remediation of
the different areas is completed. Restoration activities include grading and soil backfill; seeding;
incremental removal of staging areas, stockpile areas, temporary haul roads, and process pads;
incremental removal of remedial action access control features; installation of any engineering
controls (fences, signs) that might be deemed necessary; and removal of any remaining project
offices or other site utilities (USACE 2013).

Site restoration activities have been conducted in the remediated areas of OU-8 (Line 1
structures; the FS-1 and FS-2 Area; and the FS-3, FS-4, and FS-5 Area). Remediation and/or
verification activities at the FS-6 Area and FS-12 Area are ongoing. Site restoration will be
conducted at the FS-6 Area and FS-12 Area as different phases of the operational phase of the
remedy are completed.

34.2.6 Satusof Remedy Implementation

Remediation activities began at OU-8 in May 2013 and continue to the present day. The
remediation activities at the following OU-8 areas have been completed: Line 1 Structures; the
FS-1 and FS-2 Area; and the FS-3, FS-4, and FS-5 Area. Remediation activities are anticipated to
be complete at the FS6 Area, but verification sampling must be performed to verify
no contamination in excess of the DU RG remains onsite. Excavation activities at the FS-12 Area
are ongoing.

At the completion of remedial activities aa OU-8, pre-final and final inspections will be
conducted. A RACR will be submitted after completion of the inspections.

ICs are required under the selected remedy. Existing instalation-wide ICs include continued
industrial land use supported by use restrictions and outgrants administered by the U.S. Army as
part of its land management responsibilities as documented in the FUSRAP ROD (USACE 2011a).
IAAAP procedures that are currently in place provide the necessary site controls to protect plant
workers, contractors, and other site visitors from residual contamination at OU-8. Currently,
coordination of digging permits, utility repairs, maintenance, or other site work is accomplished
through internal coordination between AO and the IAAAP staff to ensure workers are aware of
and protected from potential environmental hazards (Tetra Tech 2006a). Table 3-4 summarizes
the existing ICs that are relevant to OU-8.

The land use restrictions at OU-8 are maintained subject to the U.S. Army’s Base Master Plan, a
contractua arrangement between the U.S. Army and the IAAAP operating contractor, or some other
comparable control mechanism. The land use restrictions will be formally documented, including
provisons for appropriate use redtrictions, if the property is ever transferred to non-federa
ownership.

Engineering controls are in place at the FSA, including security fences and signs. No additional
site-specific engineering controls were implemented as part of this remedial action.
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Table 3-4. Summary of Planned and/or Implemented LUCsfor OU-8

LUCs
. ICs Called for Impacted I Titleof IC Instrument and
Media Needed | in Decision Par cel IC Objective Date Implemented (or Planned)
Documents
Soil Yes Access Entire Restrict access to Current: IAAAP perimeter
Controls Installation FUSRAP areasin OU-8 | security fence and site security.
FSA Prevent or restrict Current: Access controls at the
access to the FSA FS-12 Arearestrict access to
excavation areas and processing
areas. These access controls
consist of fencing, gates, and
signage.
Yes Land Use Entire Restrict land use to Current: Industria land useis
Restrictions | Installation industrial/commercial currently maintained by the
land use at OU-8 IAAAP.
FSA Prevent or restrict Current: IAAAP procedures
intrusive activities (work permits, safety
(excavation, utility procedures, etc.).
work, drilling,
construction) at OU-8
34.3 System Operationg/Operation and M aintenance
To date, no O&M has been conducted at the OU-8 areas.
3.5 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

Thisisthefirst five-year review by USACE for the FUSRAP areas.
3.6 FIVE-YEAR REVIEW PROCESS

36.1 Administrative Components of the Five-Year Review Process

The five-year review process included notifying regulatory agencies, the community, and other
interested parties of the start of thefive-year review; establishing the five-year review team in
consultation with the USEPA, IDNR, and IAAAP (Table 3-5); reviewing relevant documents
and data pertaining to the remedial actions conducted over the past 5 years; conducting site
inspections; conducting site interviews; and developing/reviewing this Five-Y ear Review Report.
Each of these elementsis discussed in the following sections.

Table 3-5. Identification of Five-Year Review Team Members

Name Agency, Office Title

Michael L. Kessler USACE St. Louis District FUSRAP IAAAP Project Manager

Lt. Col. Stephen T. Koehler IAAAP IAAAP Commander

Danny O’ Connor USEPA Region 7 Remedia Project Manager

Daniel Cook IDNR Environmental Specialist

Jen Busard IAAAP Environmental Program Restoration Manager

3.6.2 Community Notification and I nvolvement

Community notification that a five-year review is being conducted was accomplished by publishing
apublic notice in Burlington’s The Hawk Eye on April 9, 2018. A public notice was aso posted on
the Mississippi Valley USACE website; posted on the Facebook page on March 1, 2018; and
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displayed at the Burlington Public Library from March 3 through May 3, 2018. Additionally, the
review was also identified during the FUSRAP update presentation at the January 2018 RAB
meeting held in Burlington, lowa.

The final Five-Year Review Report will be available in the administrative repositories at the
following locations:

e |AAAP Vidtor Reception Area in the IAAAP Administrative Building 100-101,
17571 DMC Highway 79, Middletown, |A 52638-5000;

e Burlington Public Library, 501 North Fourth Street, Burlington, 1A 52601; and the
e« FUSRAP Project Office, 8945 Latty Avenue, Berkeley, MO 63134-1024.

3.6.3 Document Review

The documents used in this report are listed in Section 4. For this review, site-related documents
were retrieved from the following websites:

o the publicly accessble RAB/adminigtrative record website (http://www. iaaaprestoration.com)
and/or

o the FUSRAP administrative record website (http://www.mvs.usace.army.mil/Missions/
Centersof Expertise/FormerlyUtilizedSitesRemedial A ctionProgram/
lowaFUSRA PA dministrativeRecord.aspx).

3.64 Data Review and Evaluation

The data review component of this five-year review consisted of examining environmental
monitoring data collected as part of remedial action conducted at OU-8. The environmental
monitoring program for OU-8 includes the preparation of an annua Environmental Monitoring
and Data Analysis Report (EMDAR) that consolidates and evaluates the environmental
monitoring data over a single CY. This review is based on data presented in the CY 2013,
CY 2014, CY 2015, and CY 2016 EMDARs (USACE 2014b, 2016b, 2016c, 2017). The
CY 2017 EMDAR was not available at the time of this review. The EMDARS for OU-8 assess
compliance with ARARs and form the basis for assessing the status of residual contaminants and
the potential for contaminant migration.

Only summaries of the EMDAR data evaluations are presented here. For a compl ete presentation
and evaluation of the data reviewed, please refer to the annual EMDARs for each CY .

The following types of data were reviewed from the OU-8 monitoring program:
« Radiological air data (airborne radioactive particul ate monitoring);

o Surface-water and sediment data (from samples collected in Long Creek and its tributary
downstream of the FS-12 Area); and

e Storm-water data.
Verification data generated by remedial actions that are not complete (i.e., the remedial action at
the FSA) were not reviewed. These data will be reviewed for the next Five-Y ear Review Report.
3.64.1 Radiological Air Monitoring

General area air samples were collected around active excavation perimeters and in areas where
soil sorting activities and loadout activities were being conducted, with the results used to
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determine the Site emissions. Particulate air samples were collected from several locations around
the perimeter of the FS-12 Area excavation, soil sorting area, soil stockpile areas, and the
M-Y ard loadout area. The sampling was conducted using an air pump and a Ludlum Model 2929
Radiation Monitor. In-situ emissions from inactive areas of IAAAP OU-8 were not calculated,
because the surface soil a the IAAAP is generally covered with vegetation that limits the potential
for materia to become airborne.

Radiological air data collected at OU-8 through airborne radioactive particulate monitoring were
evaluated by comparison to the appropriate ARAR-based criteria identified in the FUSRAP ROD
(USACE 20114). In addition, the radiological air data were also used as inputs to calculate the
TEDE to the hypothetical maximally exposed individual at OU-8.

The results of the air monitoring are used to evaluate compliance with two ARARs. 10 CFR
20.1403(b), and 10 CFR 20.1101(d):

e 10 CFR 20.1101(d): requires that emissions of radioactive materia to the environment,
excluding radium (Ra)-222 and its daughters, are maintained so the highest individual
dose to the public will not exceed 10 mrem per year. The evaluation for compliance with
the 10 CFR20.1101(d) ARAR is accomplished using the USEPA computer code
CAP88-PC to determine dose from radioactive airborne emissions to members of the
public located at specific distances and directions from the site.

e 10 CFR 20.1403(b): requires that the TEDE from residual radioactivity distinguishable
from background to the average member of the critical group will not exceed 25 mrem
per year. The evauation for compliance with the 10 CFR 20.1403(b) ARAR is
accomplished by calculating the total dose from contaminant exposures, resulting from
soil excavation, sorting, and loadout activities at the FS-12 Area, to the closest onsite
worker at the FS-1 and FS-2 area, via the most significant migration pathway, which is
airborne emissions. Consequently, both ARARs were evaluated against only the total
dose from airborne emissions and all of the radiological exposure routes (i.e., ingestion,
inhalation, air immersion, ground surface, internal and external radiation) associated with
airborne emissions.

Compliance with 10 CFR 20.1101(d) automatically ensures compliance with 10 CFR 20.1403(b),
because both are dose-based limits of 10 and 25 mrem per year, respectively, to the average
member of the critical group.

The average member of the critical group (i.e., “Potential Human Receptor”) for the site is the
current and future site worker and the future construction worker. For the purposes of this
evaluation, the current and future site worker is an IAAAP employee working at the FS-1 and
FS-2 Area, located approximately 1,285 m south of the FS-12 Area.

The evauation for compliance with the 10 CFR 20.1101(d) ARAR is accomplished using the
USEPA computer code CAP88-PC to determine dose from radioactive airborne emissions to
members of the public located at specific distances and directions from the site. The evaluation for
compliance with the 10 CFR 20.1403(b) ARAR istypically accomplished by calculating dose from
all pathways, including radioactive airborne emissions (inhalation), ingestion, dermal contact,
externa gamma radiation, and radon; however, based on the location of the current and future site
worker at the FS-1 and FS-2 Area, the FUSRAP ROD considers exposure from all pathways
except airborne emissions to be insignificant. Therefore, both ARARS were evauated using only
the dose from airborne emissons. Additionally, and as previoudy stated, compliance with
10 CFR 20.1101(d) will automatically ensure compliance with 10 CFR 20.1403(b), because both
are dose-based limits of 10 mrem per year and 25 mrem per year, respectively, to the same receptor.
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Exposures to potential trespassers and recreational users (e.g., hunters) are considered infrequent
and insignificant, because of access restrictions to the IAAAP property as well as the physical
characteristics of each areatherein.

Although not required, 40 CFR 61.103 (the USEPA’s equivalent regulation to 10 CFR 20.1101(d)),
Appendix E, provides a procedure to determine compliance with radioactive airborne emissions.
This procedure was followed to calculate dose to the potential receptors (e.g., residential, farm,
business, and school receptors), as described in the subsequent paragraphs.

The average annual gross alpha concentrations for areas where remediation and soil sorting
activities were being conducted (the FS-12 Area), and areas where stockpiling and loadout
activities were being conducted (M-Yard) for CY 2013 through CY 2016 are presented in
Table 3-6.

Table 3-6. OU-8 Air Particulate Monitoring

cy Average Annual Gross Alpha Concentration (uCi/mL)
Sampled at FS-12 Area® Sampled at M-Yard®

2013 4.24E-14 NA

2014 3.50E-14 NA

2015 4.68E-14 3.18E-14

2016 1.86E-14 2.09E-15

#  Includes the emission rates from the remedial action, soil sorting, and soil stockpiles

®  Includes the emission rates from soil stockpiles and loadout activities.

Note:

NA —not applicable: stockpiling and loadout activities for the OU-8 remedial action wereinitiated at the M-Yard in CY 2015.

The average gross apha air particulate concentrations from Table 3-6 were used adong with the
uranium activity fractions and unit conversion equations to calculate the emission rates for each area
(Table 3-7). The uranium activity fractions listed in Section 2.5.7 of the FUSRAP ROD were used:
90.14 percent U-238; 1.45 percent U-235, and 8.40 percent U-234 (USACE 20114). More details
concerning the derivation of the resultsin Table 3-7 are provided in the EMDARS.

Table 3-7. OU-8 Airborne Radioactive Particulate Emission Rates Based on Excavation
Perimeter Air Samples

) ) Emission Rate (Cilyear)?
CcYy Radionuclide FS12 Area M-Yard
U-238 1.1E-02 NA
2013 U-235 1.8E-04 NA
U-234 1.0E-03 NA
U-238 4.2E-02 NA
2014 U-235 6.8E-04 NA
U-234 4.0E-03 NA
U-238 1.2E-02 1.3E-04
2015 U-235 2.0E-04 2.0E-06
U-234 1.2E-03 1.2E-05
U-238 1.5E-02 7.8E-05
2016 U-235 24E-04 1.3E-06
U-234 1.4E-03 7.3E-06

& Emission rate based on 365-day period at a respective flow rate as determined from the average annua wind speed and the
effective site area. The specific values and formulas used to calculate the flow rates are presented in each EMDAR.

Note:
NA —not applicable: stockpiling and loadout activities for the OU-8 remedial action wereinitiated at the M-Yard in CY 2015.
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The emission rates shown in Table 3-7 were used to calculate the annual dose rates to residential,
school, business, and farm receptors using the CAP88-PC modd. As shown in Table 3-8, the
CAP88-PC resultsfor CY 2013 through CY 2016 demonstrate that all OU-8 receptors, including the
hypothetical maximally exposed individua at OU-8 (i.e., the business receptor, an IAAAP employee
a the FS-1 and FS-2 Area, who is an average member of the critical group), receive less than the
dose standards prescribed in 10 CFR 20.1101(d) (10 mrem per year) and 10 CFR 20.1403(b)
(25 mrem per year). The annua dose rates calculated for al IAAAP OU-8 receptors, including the
hypothetical maximally exposed individual at OU-8, were less than 0.1 mrem per year.

Table 3-8. OU-8 CAP88-PC Resultsfor Receptors

Annual Dose Rate®
CY Source (mrem/year)
Resident? School® Businesss | Farm?
2013 FS-12 Area <0.1 <0.1 <0.1 <0.1
2014 FS-12 Area <0.1 <0.1 <0.1 <0.1
2015 FS-12 Areaand M-Y ard® <0.1 <0.1 <0.1 <0.1
2016 FS-12 Areaand M-Y ard® <0.1 <0.1 <0.1 <0.1

100 percent occupancy factor.

Corrected for the 23 percent occupancy factor (40 hours per week for 50 weeks per year).

The business receptor, an IAAAP employee at the FS-1 and FS-2 Area, is an average member of the critical group.
Theindividual dose results for the FS-12 Area and the M-Y ard were summed.

a o T ®

3.6.42 Surface-Water and Sediment Sampling

Surface-water and sediment samples were collected as a best management practice to ensure that
erosion controls are effective during remedial actions at the FSA. Surface water and sediment are
collected at 10 sampling locations along Long Creek and its tributary (Figure 12) and analyzed
for the radiological constituents associated with DU (i.e,, U-234, U-235, and U-238). The
radiological results for CY 2014 through CY 2016 surface-water sampling events are presented in
Table 3-9. The results of the sampling were used to evaluate the radiological conditions of
Long Creek and its tributary downstream of the FS-12 Area and running to the east and south of
the FS-12 Area to determine if runoff from the FS-12 Area is causing any increases in the
uranium concentrations in surface water and sediment in Long Creek and its tributary. Surface-
water and sediment data collected from Long Creek and its tributary are evaluated relative to
historical sample results obtained at each station. Based on a comparison with pre-remediation
sampling data (i.e., the 2007 sampling results from eight of these surface-water stations), there is
no increasing trend in the uranium concentrations in surface water resulting from remediation
activities. The mgjority of the uranium results are below or only dlightly above their detection
limits. The results of the surface-water sampling demonstrate no adverse effects to Long Creek
or itstributary from the remedial activities at OU-8.

Table 3-9. OU-8 Radiological Resultsfor Surface-Water Monitoring

CY 2014 CY 2015 CY 2016
Monitoring Station Analyte December | August | December | April | November
pCi/L
U-234 0.59 0.92 0.51% 0.64 1.28
IAAP100153 U-235 0.16% 0.18% 0.63* 0.63% 0.20°
U-238 0.67 0.89 0.65 0.30 0.91
U-234 0.63 0.56 0.52 0.48% 0.83
IAAP100154 U-235 0.20% 0.22% 0.44% 0.22° 0.23*
U-238 0.64 0.33 0.38 0.52 1.07
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Table 3-9. OU-8 Radiological Resultsfor Surface-Water Monitoring (Continued)

CY 2014 CY 2015 CY 2016
Monitoring Station Analyte December | August | December | April | November
pCi/L
U-234 0.95 0.54° 0.70 0.712 0.62
IAAP100155 U-235 0.14% 0.22° 0.47° 0.23° 0.242
U-238 0.34 0.75 0.54% 0.422 0.442
U-234 112 0.72 0.31° 0.37 b
IAAP100164 U-235 0.16* 0.58% 0.47% 0.19° b
U-238 1.44 0.64 0.13* 0.45 b
U-234 0.68 0.16% 0.45 0.612 0.74
IAAP100165 U-235 0.16% 0.59% 0.172 0.48° 0.25%
U-238 0.58 0.16% 0.36 0.68 0.20%
U-234 0.39 0.36 0.67 0.60 0.42%
IAAP100178 U-235 0.15% 0.39° 0.42% 0.222 0.52%
U-238 0.37% 0.132 0.41 0.49 0.80
U-234 0.77 0.36 0.42 0.62 0.35%
IAAP100180 U-235 0.16% 0.20° 0.15% 0.242 0.20%
U-238 0.43 0.38° 0.40 0.58 0.35%
U-234 1.07 0.52 0.34° 0.43 0.39
IAAP100187 U-235 0.20% 0.55% 0.52% 0.212 0.712
U-238 0.48° 0.33 0.42 0.43 0.29
U-234 0.90 1.79 0.48 0.43° 1.06
IAAP177509 U-235 0.172 0.217 0.19% 0.24% 0.20%
U-238 0.43 1.17 0.29 0.19° 0.72
U-234 0.71 0.542 0.63 0.47 0.93
IAAP177517 U-235 0.16% 0.222 0.172 0.65% 0.57%
U-238 0.52 0.43% 0.51 0.68 0.50

@ Reported result isless than the minimum detectable concentration (MDC) and is therefore set equal to the MDC.
® No surface water was present at the sample location due to seasonal weather conditions. No surface-water sample was collected.

Sediment samples were collected in depositional environments near each of the 10 surface-water
locations (Figure 12) and analyzed for U-234, U-235, and U-238. The radiologica results for
CY 2014 through CY 2016 sediment sampling events are presented in Table 3-10. In addition, the
radiological results for the sediment sampling conducted at 8 sampling locations as part of the
FUSRAP RI (USACE 2008a) are included to provide pre-remediation results for comparison
purposes.

The FUSRAP ROD (USACE 20114) established a soil RG of 150 pCi/g for DU which uses U-238
as asurrogate. Based on a comparison of the sediment sampling results for U-238 with the DU RG,
all sediment monitoring results for U-238 were less than the RG established in the FUSRAP ROD.
The results of the sediment sampling demonstrate no adverse impacts to Long Creek or its
tributary from the remedial activities at OU-8.

Table 3-10. OU-8 Radiological Resultsfor Sediment Monitoring

April December | August |December | April |November
Station Radionuclide | 2007 2014 2015 2015 2016 2016
pCilg
U-234 a 0.56 0.51 0.43 0.99 0.42
IAAP100153 U-235 0.11° 0.05 0.58" 0.13" 0.17° 0.21°
U-238 0.50 0.43 1.00 0.20° 0.85 0.31°
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Table 3-10. OU-8 Radiological Resultsfor Sediment M onitoring (Continued)

April December | August |December| April |[November
Station Radionuclide 2007 2014 2015 2015 2016 2016
pCil/g

U-234 a 0.37 0.53° 0.46 0.82 0.36"

IAAP100154 U-235 0.17° 0.13° 0.55° 0.28" 0.36" 0.44"
U-238 0.49 0.50 0.44° 0.45 1.08 0.75

U-234 a 0.19 0.61° 0.61 0.76 0.40

IAAP100155 U-235 0.17° 0.12° 0.61° 0.24° 0.18" 0.20°
U-238 0.37 0.24 0.49 0.83 0.86 0.30°

U-234 a 0.79 0.52° 0.94 0.74 0.52

IAAP100164 U-235 0.22° 0.12° 0.57° 0.33" 0.14° 0.40°
U-238 0.87 0.84 0.59 1.01 0.47 0.84

U-234 3 0.17 0.20° 0.59 0.38 0.26

IAAP100165 U-235 0.13" 0.05 0.24 0.37° 0.26 0.33°
U-238 0.29 0.14 0.43 1.07 0.41 0.35

U-234 3 0.33 0.53 0.30° 0.62 0.39

IAAP100178 U-235 0.11° 0.13° 0.49° 0.17° 0.15° 0.19°
U-238 0.23" 0.37 0.33 0.30° 0.18 0.29

U-234 a 0.26 0.23" 0.39 0.31° 0.40

IAAP100180 U-235 0.16" 0.13" 0.52" 0.27° 0.21° 0.28"
U-238 0.41 0.19 0.23" 0.59 0.49 0.39

U-234 a 0.34 0.39 0.34 0.29° 0.58

IAAP100187 U-235 0.14° 0.16 0.36" 0.27° 0.27° 0.15°
U-238 0.30 0.37 0.29° 0.64 0.25 0.31

U-234 d 0.17 0.14 0.62 0.32° 0.39

IAAP177509° U-235 d 0.04 0.33" 0.15° 0.21° 0.17°
U-238 d 0.27 0.32° 0.68 0.81 0.25

U-234 d 0.27 0.41 0.40 0.32 0.47

IAAP177517° U-235 d 0.04° 0.23° 0.17° 0.16"° 0.16"
U-238 d 0.18 0.41 0.54 0.28 0.28"

&  Sample was not analyzed for U-234.

®  Reported result isless than the MDC and is therefore set equal to the MDC.

¢ StationsIAAP177509 and IAAP177517 were established and initially sampled in December 2014.
4 Sample not collected in 2007.

3.643 Sorm-Water Monitoring

In CY 2016, storm-water monitoring was performed to determine if the loadout pile in the
bermed loadout area at the M-Yard was having an effect on uranium concentrations in storm
water. In CY 2015 and CY 2016, storm water would pond inside the bermed staging area |located
at the M-Y ard, coming in contact with the loadout pile. The location of the staging area is shown
on Figure 12.

Storm water that accumulated in the bermed loadout area at the M-Yard in CY 2015 was pumped
from the staging area into a frac tank, sampled for uranium isotopes, and stored until CY 2016
(USACE 2016c). Storm-water monitoring analysis included unfiltered water samples for
radionuclides associated with DU (i.e.,, U-234, U-235, and U-238). The radiological monitoring
results for the storm-water sampling event are summarized in Table 3-11. All results are less than
the SL of 300 pCi/L (i.e., the uranium effluent limit specified in Table 2 of 10 CFR 20,
Appendix B), indicating elevated levels of uranium were not present in the storm-water samples.
The results of the sampling demonstrate no adverse impacts to storm water resulting from the
loadout pile at the M-Y ard.
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Table 3-11. OU-8 Radiological Resultsfor CY 2016 Storm-Water Monitoring

M onitoring Collection M onitoring Parameters (pCi/L)
Station Date U-234 U-235 U-238
M-Yard 11/20/15% 131 0.54 5.66

&  Sample collected in 2015 but released on 08/17/16.

All storm water (i.e., the storm water from CY 2015 that had been stored in the frac tank and the
storm water that accumulated in the bermed loadout area in CY 2016) was discharged to an
adjacent field in CY 2016. At the end of CY 2016, a drainage pipe was installed in the northwest
corner of the staging area as a more permanent solution to the storm water that collects and
ponds in the staging area.

3.7 SITE INSPECTION

A site inspection was conducted at the IAAAP on April 18, 2018. The purpose of the inspection
was to visually assess the implementation and effectiveness of the initiated remedies assigned to
the FUSRAP OU-8 areas. Those offices participating in the inspection included the USACE
St. Louis District, USEPA, IDNR, and Leidos (USACE verification contractor). The inspection
consisted of a driving and walking tour of the individual areas, with the personnel leaving the
vehicles to wak the areas for several minutes or more. The weather was overcast and the
temperature was 39 °F. No issues with visibility or access to the areas were observed.

The OU-8 sites inspected were the FSA, specifically the FS-12 Area and the M-Y ard. The OU-8
areas designated for industrial land use (i.e., Yard C, Yard G, Yard L, and Warehouse 3-01) were
not visited. No potential land use changes that would lessen the effectiveness of the selected
remedies for the sites have occurred or are planned to occur.

No significant issues were identified as part of the site inspections. The general site conditions
were good, and the sites are well maintained. Site access appeared to be sufficiently restricted
where necessary.

A detailed summary of the inspection resultsis provided in Appendix F.
3.8 INTERVIEWS

Interviews were conducted between May 9 and June 6, 2018. Interview candidates were
identified from a variety of organizations and groups familiar with the remediation being
conducted under the FUSRAP at OU-8. Not all of those invited to participate chose to do so.
Respondents included key site and contractor personnel involved in remediation projects at the
IAAAP; several members of the RAB; and local, state, and federal government agency
representatives. Interviews were conducted by either Michael L. Kessler, FUSRAP Project
Manager for the IAAAP, USACE St. Louis District, or by Andrea Wales, FUSRAP Public Affairs,
USACE St. Louis District.

A set of interview questions was transmitted to interview candidates by e-mail or by phone, and
responses were recorded on individual interview record forms. Four different questionnaires
were developed to conduct the interviews, based on the respondent’s role (i.e.,, community
member, contractor, government representative, etc.) and their extent of involvement in the
remediation activities. All respondents were asked about their overall impression of the site
remediation and if they had any comments, suggestions, or recommendations regarding site
management or operations. Additional questions addressed how well informed they felt
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regarding the project, their concerns (and the concerns expressed by the surrounding community)
about the effects of site operations on the surrounding community, and if they knew of any
incidents that may have occurred at the FUSRAP areas (e.g., vandalism, trespassing, or
emergency responses from local authorities). A complete list of interview questions and the
responses are provided on the individual review forms included in Appendix G, along with alist
of the individuals who were interviewed. A summary of the interview results follows.

In general, the interviewees expressed a positive overal impression of the project. While
acknowledging remediation at OU-8 has been a lengthy process, most interviewees stated they
believe considerable progress has been made in recent years. A few respondents expressed there
was room for improvement but recognized the problems associated with completing the work
more quickly (i.e., complexity of work, multiple government agencies involved). Respondents
indicated they felt the measures taken have been appropriate and have been conducted safely.
One respondent indicated a negative impression of the OU-8 remediation because it did not
appear to be addressing his concern that some potentially DU-impacted areas |ocated outside the
remediation limits defined for the FSA would not be investigated or remediated. Respondents
were not aware of any vandalism incidents or negative effects of the site operations on the
surrounding community. Two respondents noted they were aware of one emergency response
that had occurred at the IAAAP, but this event (i.e., a grass fire caused when small melts at
Line 3 overheated) was unrelated to FUSRAP activities at the OU-8 areas.

In general, respondents had no concerns and were unaware of any public concerns about the
effects of site operations on the surrounding community. One exception was a respondent who
expressed was awareness of public concern over potential impacts to the surrounding community
as a result of the transport of excavated materials through the community. The respondent
suggested more community outreach outside the RAB be conducted to educate the public about
these activities.

The mgjority of the respondents assessed the level of communication as very good. Respondents
noted good communication between members of the environmental restoration team and
indicated the information provided by the RAB meetings has kept them well informed of the site
activities and progress. However, one respondent, a representative of the USEPA, expressed that
the sharing of information was inadequate. He suggested the USACE should provide more
frequent updates, in the form of quarterly reports and photographs of ongoing work, and that the
USACE should provide more information concerning plans for future work to assist the USEPA
with out-year planning and budgeting.

39 TECHNICAL ASSESSMENT

391 QUESTION A: Istheremedy functioning as intended by the decision
documents?

Because the remedial action at OU-8 is under construction and is not yet completed, the remedy
at OU-8 is expected to function as intended by the decision documents. Based upon a review of
the documents;, ARARS; exposure assumptions; and the results of the on-site inspection, it has
been determined that the actions taken to date have been implemented as intended by the
FUSRAP ROD.

Industrial land use continues at the OU-8 areas. Additionally, procedures are in place for
maintaining site controls at the IAAAP to protect plant workers, contractors, and site visitors
from site contaminants. Currently, coordination of digging permits, utility repairs, maintenance,
or other site work is accomplished through internal coordination between AO and the IAAAP
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staff to ensure that workers are aware of and protected from potential environmental hazards.
Hunting and fishing are allowed on the IAAAP only in designated areas and are controlled
through an in-place permit system.

3.9.2 QUESTION B: Arethe exposure assumptions, toxicity data, cleanup levelsand
remedial action objectives used at the time of the remedy selection still valid?

Yes.

The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of remedy
selection are still valid, and any changes in these values have no impact on health protectiveness.
As of the writing of this Five-Year Review Report, remediation of DU-contaminated soil and
DU-contaminated soil on structural surfaces at the FSA are till in progress in order to achieve
the DU RGs of 150 pCi/g and 23,000 dpm/100 cm?, respectively, which were established in the
FUSRAP ROD (USACE 20114). However, decontamination/replacement of DU-contaminated
components located in two structures (Buildings 1-11 and 1-63-6) at Line 1, have been
completed in accordance with the FUSRAP ROD (USACE 2011a).

The information presented in the subsections that follow summarizes the rationale and evaluations
that form the basis to this response. Appendix A, Attachment A-2, of this Five-Year Review
Report presents the detailed response, as supported by Appendix E (Calculation Checks of
Operable Unit 8 Remediation Goals for Depleted Uranium Based on Current Models and Data).

39.21 Changesin Sandards and To Be Considered

During soil and structural surface remedia actions, which are ongoing at the FSA and Line 1,
location-specific, chemical-specific, and action-specific ARARs established in the FUSRAP
ROD (USACE 2011a) have been met. Attachment A-2 presents a list and analysis of the
three ARARs for OU-8 in Table A-2-1. The analysis shows that al three standards continue to
be relevant and appropriate, in the context of current site conditions and the remedies being
implemented.

3.9.2.2 Changesin Exposure Pathways, Exposure Assumptions and Risk Assessment Methods

No changes in land use or physical characteristics at OU-8 have occurred that would lead to a
change in the COCs, potential receptors, exposure pathways, or exposure assumptions that were
applied during remedy selection and the development of the FUSRAP ROD RGs for both DU in
soil and DU in soil on structural surfaces. Additionally, no changes in the radiological risk
assessment methods used to evaluate ECRs and doses associated with exposures to DU in soil
and DU in soil on structures at OU-8 have occurred.

3.9.2.2.1 Evaluations of Depleted Uranium in Soil

During the FUSRAP RI, a human health risk and dose assessment of the DU isotopes
(i.e,, U-234, U-235, and U-238) in soil was performed using RESRAD Version 6.3 that was
developed at Argonne National Laboratory (ANL) for the DOE and released in December 2007.
The RESRAD mode, which is part of a family of RESRAD codes developed for the DOE for
modeling ECR and dose, was designed to assess radiation exposures to a human receptor |ocated
on top of radiologically contaminated soil. Modeling ECR and dose using the RESRAD codes is
an acceptable standard industry practice which has been applied by the USACE St. Louis FUSRAP
for nearly 2 decades. For USACE St. Louis FUSRAP Sites, including IAAAP OU-8, the

3-23 FINAL



FUSRAP Five-Year Review Report for Operable Unit 1 (OU-1) and Operable Unit 8 (OU-8) lowa Army Ammunition Plant

RESRAD models are used to calculate the maximum ECR and dose to a receptor(s) that could
occur over a 1,000-year evaluation period.

Following the completion of the FUSRAP Rl (USACE 2008a), RESRAD Version 6.4, was used
during the preparation of the FUSRAP FS (USACE 2011c) to calculate risk- and dose-based
derived concentration guideline levels (DCGLS) for the individua isotopes of DU (i.e., U-234,
U-235, and U-238) that were ultimately used as the basis for determining the FUSRAP ROD DU
soil RG. The DCGLs that were used to calculate the RG are the minimum levels corresponding to
the time of maximum dose or ECR over a 1,000-year period. The FUSRAP ROD RG of 150 pCi/g
for DU in soil was derived based on a 1E-04 ECR to a site (industrial) worker hypothetically
exposed to DU via soil ingestion, dust inhalation, and external ground radiation. Since selection of
the remedy and establishment of the soil RG, the DOE has released three updates to the RESRAD
model (the current version is RESRAD-ONSITE Version 7.2). None of the previous or current
model updates include changes that would have resulted in changes to the exposure assumptions or
to the methods used in calculating pathway-specific and total ECRs and doses that were used to
derive the DU soil RG for the FUSRAP ROD.

Regarding ecological risks associated with DU in soil, the FUSRAP ROD (USACE 2011a)
focused on protection of an endangered species, the Indiana bat, in a manner consistent with
Appendix M of the BERA (USACE 2004) and the 2008 OU-1 IROD ESD (Tetra Tech 2008).
The approved FUSRAP RI (USACE 2008a) and FUSRAP FS (USACE 2011c) established that
there are no ecological risks to the Indiana bat, thus no ecological RAOs were established in the
FUSRAP ROD. The ecological risk evauations performed included evaluations of soil and
sediment. Because Indiana bats tend to inhabit exfoliating trees and have very little potential for
direct or indirect contact with DU in soil, the human health RG of 150 pCi/g is protective of the
bat. This is reinforced by the fact that the RG was derived based on direct contact exposures to
soil for the most likely receptor (i.e., a site worker). Evaluations of the Indiana bat in the
FUSRAP RI indicated that exposures to soil would likely be indirect in nature via the ingestion
of insects that emanate from larvae in the soil (USACE 2008a). However, with most of the DU
contamination in soil at the FSA being present in the form of solid fragments, there is an
insignificant potential for bioavailability to bats foraging on insects exposed to area soil.

Additionally, since finaization of the FUSRAP ROD, the DU RG has been applied to ongoing
soil and DU fragment removals that have resulted thus far in the excavation and removal of soil
and DU fragments from the FS-12 Area. These removal actions have further reduced the chances
for ecological exposures to DU, as well as the potentia for environmental migration of DU to
sediments in Long Creek. The potential for ecological exposures will continue to decline as
remediation progresses.

3.9.2.2.2 Evauations of DU on Structural Surfaces

Similarly, during the FUSRAP FS (USACE 2011c), an RG for DU on structural surfaces
(i.e., 23,000 dpm/100 cm?, henceforth referred to as the “structural surface” RG) was derived for
the FUSRAP ROD to determine the need for remediation of interior/exterior building surfaces
and components at Line 1 and the FSA. The structurd surface RG was derived using the DOE
RESRAD-BUILD modd Version 3.4 (i.e, RESRAD-BUILD 3.4), which was developed for
assessing radiation exposures to a human receptor inside of a contaminated building or abuilding
containing contaminated surfaces (e.g., walls, floors, furniture, equipment, etc.). Both dose-based
and risk-based DCGLs were caculated in an effort to determine the most health-protective
surface concentration for selection as the structural surface RG for the FUSRAP ROD. The
structural surface DCGL DU that was ultimately selected as the FUSRAP ROD RG
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(i.e., 23,000 dpm/100 cm?) is based on a 1E-04 ECR to a site worker hypothetically exposed in a
hypothetical room, measuring 10 m by 10 m, and with a ceiling height of 2.5 m. The modeled
scenario assumes that DU-contaminated soil in the room is present on the floor and all four walls
of the room. Receptor exposures are assumed to occur viaingestion, dust inhalation, and external
radiation (i.e., external radiation exposures to sources of infinite volume, planar surface sources,
and air submersion).

The most current version of the RESRAD-BUILD model available, as of the writing of this
Five-Y ear Review Report, is RESRAD-BUILD Version 3.5. The update from Version 3.4 to 3.5
included no changes to exposure assumptions or methods for calculating pathway-specific and
total ECR and dose.

3.9.23 Changesin Toxicity or Contaminant Characteristics

No changes have occurred in the known chemical/physical characteristics of DU or the
radiological components of DU (U-234, U-235, and U-238) since publication of the
FUSRAP ROD (USACE 2011a). However, since publication of the FUSRP ROD, radionuclide-and
pathway-specific dose conversion factors (DCFs) and cancer dope factors (CSFs), used to calculate
doses and ECRs, respectively, have been updated, as documented in Oak Ridge Nationa
Laboratory’s (ORNL’s) Calculation of Sope Factors and Dose Coefficients (ORNL 2014). The
ORNL tables include the ECR and dose contribution of daughter products in secular equilibrium
with their longer-lived parents (ORNL 2014). Information for progeny nuclides associated with a
100- and 1,000-year period of ingrowth are available. The USACE St. Louis FUSRAP assessed
ECR and dose contributions from decay ingrowths occurring over a 1,000-year period of
evaluation for DU in soil and DU in soil on structures at OU-8 during the RI. The 1,000-year
period of evaluation was also later applied to RG development and remedy selection in the
FUSRAP FS (USACE 2011c), FUSRAP Proposed Plan for the lowa Army Ammunition Plant
(FUSRAP PP) (USACE 2011d), and FUSRAP ROD (USACE 2011a).

In the following subsections, the ORNL DCF and CSF updates (ORNL 2014) relative to the
those values that were used in establishing the soil and structural surface RGs at OU-8 during the
FUSRAP FS (USACE 2011c) are presented, and the validity of the RGs in light of model and
toxicity value updates that have occurred since the signing of the FUSRAP ROD
(USACE 20114) is evauated.

3.9.2.3.1 Dose Conversion Factor and Cancer Slope Factor Updates in the RESRAD-ONSITE
Version 7.2 Model for Evaluating Depleted Uranium in OU-8 Sail

During preparation of the FUSRAP FS (USACE 2011c), RESRAD Version 6.4 was used to
calculate the DU soil RG of 150 pCi/g for the FUSRAP ROD based on the combined ECR
contributions from all three of the uranium isotopes that comprise the DU fragments observed at
the FSA. The DCFs used in the calculations were from Federal Guidance Report Number 11
(FGR-11) (USEPA 1988) for ingestion and inhalation, and from Federal Guidance Report
Number 12 (FGR-12) (USEPA 1993a) for external radiation DCFs. The CSFs used in the RG
calculations during the FUSRAP FS were from Federal Guidance Report Number 13 (FGR-13)
(USEPA 1999b) for all pathways.

The current RESRAD-ONSITE Version 7.2 contains a DCF and CSF database and software
capability that includes the updated 2014 DCFs and CSFs associated with the USEPA’s online
preliminary remediation goal (PRG) calculator. These allow for a user to select DCFs and CSFs
that are specific to a number of different age groupings. Because of the expanded options for
DCF and CSFs, the USACE conducted evaluations of al factors in order to determine the most
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appropriate to use for the St. Louis FUSRAP sites. This was done during preparation of the
Five-Year Review Report: Third Five-Year Review Report for Formerly Utilized Stes Remedial
Action Program (FUSRAP) S. Louis Stes (USACE 2015) and is presented in Appendix F,
Attachment F-1, of that document. Based on the results of those evaluations and given the industria
(military) land use of the IAAAP, use of the adult DCFs and CSFs were determined to be compatible
with the ECR and dose eval uations that are conducted for the likely receptors (i.e., current and future
site workers and future construction workers) that have been identified at the OU-8 sites.

Therefore, given the preceding information, and to determine any possible impacts on the hedth-
protectiveness of the remedy, the DU soil RG caculations performed in the FUSRAP FS
(USACE 2011c) for OU-8 using RESRAD Version 6.4 were verified using the latest model version,
RESRAD-ONSITE Version 7.2, dong with the latest adult DCFs and CSFs available in the model
library. The details and outputs relevant to verification calculations are presented in Attachment E-1.
Tables A-2-2 and A-2-3 in Attachment A-2 compare the DCFs and the CSFs, respectively, as
provided by the RESRAD Verson 6.4 and RESRAD-ONSITE Version 7.2 mode outputs.

Because of the RESRAD modd version updates, as well as DCF and CSF updates, RESRAD-
ONSITE Version 7.2 was used to duplicate calculation of the FUSRAP ROD RG for DU in sail,
which was previoudly calculated using RESRAD Version 6.4 in the FUSRAP FS (USACE 2011c),
as a veification of the continued health-protectiveness of the remedy that is currently being
implemented at the FSA. The details of this verification are presented in Attachment E-1. It should
be emphasized that the intent of these recalculations is to determine possible impacts of the
combined model, DCF, CSF, and decay chain data updates on health-protectiveness of the remedy
at OU-8. Theintent is not to propose anew FUSRAP ROD RG for DU in sail.

Based on the results of recalculations, it was determined that the risk-based DCGLs are more
health-conservative than the dose-based DCGLSs, as they were during the original calculationsin
the FUSRAP FS (USACE 2011c). The risk-based DCGL calculated using RESRAD Version 6.4
in the FUSRAP FS was 154 pCi/g, which was then rounded to become the FUSRAP ROD RG of
150 pCi/g. The risk-based DCGL recalculated using RESRAD-ONSITE Version 7.2 for this
five-year review is 147 pCi/g. Similar to the DCGL determined during the FUSRAP FS
preparation, this recalculated DCGL also rounds to become 150 pCi/g. Therefore, based on the
results of this evaluation, the remedy being applied at the FSA to address soil contaminated with
DU is still health-protective of site workers from potential radiological cancer risks.

3.9.2.3.2 Hedlth Protectiveness Evaluation of the Soil Remediation Goal for DU Relative to
Noncancer Effects

This evaluation addresses the health protectiveness of the RG of 150 pCi/g for DU in soil from
noncancer effects that could result from exposures to the elemental or metallic form of the
uranium comprising the DU at the FSA. Generally, in order to calculate noncancer His and
risk-based concentrations for elemental uranium in soil, the USEPA currently recommends the
use of arecently published, intermediate-term minimal risk level (MRL) of 0.0002 mg/kg-day as
the oral reference dose (RfDo), in conjunction with an inhalation reference concentration (RfC)
of 4.0E-05 mg/m®. An MRL is as an estimate of daily human exposure to a substance that is likely
to be without an appreciable risk of adverse noncancer effects over a specified duration of exposure.
The noncancer MRL, along with the supporting toxicological studies upon which the MRL is based,
was published by the ATSDR in the Toxicological Profile for Uranium (ATSDR 2013). The MRL
was subsequently adopted by the USEPA as described in a Memorandum titled Considering a
Noncancer Oral Reference Dose for Uranium for Superfund Human Health Risk Assessments
(USEPA 2016). As a result of the adoption of the ATSDR MRL, the USEPA has derived and
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established the current RSL of 230 mg/kg for elemental uranium (i.e., as soluble salts) in soil under
industrial land use assumptions (USEPA 2018a). The USEPA RSL was calculated based on a THQ
of 1 and includes route-specific HQ contributions from ingestion and dust inhaation (no dermd
contributions were assessed due to no absorption fraction available for uranium).

In order to demonstrate the continued health protectiveness of the remedy, the maximum
post-excavation soil concentration of U-238 (5.3 pCi/g) available to date for the remediated
western portion of the FS-12 Area has been converted to the mass equivaent concentration of
15.6 mg/kg. This mass concentration is much less than the USEPA’s current industrial soil RSL
of 230 mg/kg for uranium, indicating that the remedy, as it is applied to meet the radiological
DU RG (150 pCi/g) in soil, is health protective of a site worker from potential noncancer effects.

3.9.2.3.3 DCF and CSF Updates in the RESRAD-BUILD Version 3.5 Model for Evaluating DU
in Soil on OU-8 Structural Surfaces

During preparation of the FUSRAP FS (USACE 2011c) for OU-8, RESRAD-BUILD Version 34
was used to caculate the RG of 23,000 dpm/cm® for DU in soil on structural surfaces
(i.e., “structura surface RG”) for health protection of a site worker. Similar to the calculations for
the FUSRAP ROD RG for DU in soil (150 pCi/g), the structural surface RG calculations for the
FUSRAP ROD were based on the combined ECR contributions from al three of the uranium
isotopes that comprise the DU fragments observed at the FSA. In the RESRAD-BUILD Version 3.4
model, the DCFs were from FGR-11 (USEPA 1988) for ingestion and inhaation, and from
FGR-12 (USEPA 1993a) for the external radiation DCFs. The CSFsfor al exposure pathways were
from FGR-13 (USEPA 1999b).

As previoudly described in Section 3.9.2.2, the FUSRAP ROD RG for DU in soil on structural
surfaces was derived based on a 1E-04 ECR to a site worker hypothetically exposed in a modeled
compartment (i.e., a hypothetical room), measuring 10 m by 10 m, and with a ceiling height of
2.5 m. The modeled scenario assumes that DU contamination in the room is present on the floor and
all four walls of the room. Receptor exposures are assumed to occur primarily via ingestion, dust
inhaation, and external ground radiation. Generally, three externa radiation exposure routes are
evaluated in the model for which ECR and dose are calculated (i.e., for each route individualy);
therefore, DCFs and CSFs have been established for each of the routes. These exposure routes are
identified based on the types of sources that could result in receptor exposures (ANL 2003):

o external exposure to penetrating radiation emitted directly from a source assumed to be of
finite or infinite thickness (i.e., external radiation),

e external exposure to penetrating radiation emitted from radioactive particul ates deposited
on the floors of the compartment (i.e., surface or deposition), and

e externa exposures to penetrating radiation due to submersion in radiologically
contaminated particulatesin air (i.e., air submersion).

Ingestion is assumed to occur via two possible routes of exposure that are evaluated as
one combined ingestion route of exposure (i.e., as “ingestion”). Age-specific DCFs and soil and
dietary CSFs established for ingestion are typically used, as appropriate, to cover both exposure
routes. These exposure routes include the following (ANL 2003):

e Inadvertent ingestion of radioactive material contained in removable material directly
from the source, and

o Inadvertent ingestion of airborne radioactive particul ates deposited on the surfaces of the
building.
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For the purposes of determining the structural surface RG for the FUSRAP ROD (USACE 2011a),
inhalation was assumed to occur via two routes of exposure, the inhalation of airborne radioactive
particulates and radon. An ECR and dose are calculated for each route individually based on the
respective CSFs and DCFs established for these inhal ation exposure routes.

As previoudly stated, updated DCFs and CSFs for the exposure pathways were published by
ORNL in 2014. However, the current model version, RESRAD-BUILD Version 3.5, pre-dates the
updates and therefore contains the same DCF and CSF values that were applied in the derivation of
the structural RG during the FUSRAP FS(i.e., using RESRAD-BUILD Version 3.5).

Although the update to the RESRAD-BUILD Version 3.5 model version did not result in updates
to the DCFs and CSFs, RESRAD-BUILD Version 3.5 was used to recalculate the structural
surface RG, in an attempt to duplicate the RG, using the same source, receptor, and toxicity
value inputs that were used during the original RG calculation in the FUSRAP FS
(USACE 2011c). The details relevant to these recalculations are presented in Attachment E-2. The
intent of the recalculation is not to propose a new RG, but rather to verify and to determine the
reproducibility of the RESRAD-BUILD Version 3.5 results relative to the previous model version.

From the recalculations in Attachment E-2, it was determined that the risk-based DCGLSs are
more health-conservative than the dose-based DCGLs, as they were during the original
calculations in the FUSRAP FS (USACE 2011c). The risk-based DCGL calculated using
RESRAD-BUILD Version 3.4 in the FUSRAP FS (USACE 2011c) was 23,033 dpm/100 cm?,
which was then rounded to become the structural surface RG of 23,000 dpm/100 cm? in the
FUSRAP ROD (USACE 2011a). The risk-based DCGL calculated using RESRAD-BUILD
Version 3.5 for this five-year review is 23,108 dpm/100 cm?. Similar to the DCGL determined
during the FUSRAP FS (USACE 2011c) preparation, this DCGL aso rounds to become
23,000 dpm/100 cm?, which is equivalent to the FUSRAP RG for DU in soil on structural
surfaces. Therefore, the results of this evaluation verified no significant updates in the current
model version that would impact the calculation of the existing structural surface RG, which was
established in the FUSRAP ROD (USACE 20114) and is being implemented at Line 1 and the
FSA at the IAAAP.

With no impacts to the RG calculation as a result of RESRAD model updates, the next issue
considered as having potentia impacts to the calculation of the FUSRAP ROD structural surface
RG, and consequently, the hedlth protectiveness of the remedy, is the ORNL updates to the
pathway-specific CSFs and DCFs (ORNL 2014). To address this concern, Tables A-2-2 and A-2-3
present comparisons of the pathway-specific DCFs and CSFs, respectively, between the current
values published by ORNL (ORNL 2014) and those applied during development of the FUSRAP
ROD structural surface RG. The DCFs and CSFs comparisons include those for the three
uranium isotopes of DU (i.e., U-234, U-235, and U-238), along with those for the following
associated radioactive decay products: Ac-227, protactinium (Pa)-231, lead (Pb)-210, Ra-226,
and thorium (Th)-230.

The results of the comparative analyses of updated DCFs and CSFs versus those applied toward
development of the FUSRAP ROD structural surface RG during the FUSRAP FS indicate that the
FUSRAP ROD structural surface RG of 23,000 dpm/100 cm? is still valid. Therefore, the remedy
being applied to address DU in soil on structural surfaces at OU-8 continues to be hedlth protective.
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3.9.3 QUESTION C: Hasany other information cometo light that could call into
guestion the protectiveness of the remedy?

Other than the on-going remediation activities, no natural or manmade changes to the physical or
biologica characteristics of the Line 1 areas or the FSA that would impact current and expected
land use patterns, or that would change human or ecological exposure conditions, have occurred.
Therefore, no new information has come to light that could call into question the protectiveness
of the remedies being implemented at these areas.

3.94 Technical Assessment Summary

Since the signing of the FUSRAP ROD in 2011, remedia actions are being implemented to
address DU contamination in soil and DU contamination on structural surfaces. During this time,
although updates have been made to the respective RESRAD models and radiological toxicity
values (i.e., DCFs and CSFs) used to derive the RG of 150 pCi/g for DU in soil, as well as the
structural surface RG of 23,000 dpm/100 cm?, no significant changes or updates in exposure
assumptions or in USEPA’s risk assessment guidance/methodologies have occurred. None of the
updates made would impact the risk and dose assessment methods used to calculate either of the
RGs currently used to guide ongoing remedial actions a Line 1 and the FSA. This was determined
through a combination of comparisons between the radiological toxicity values used to derive the
FUSRAP ROD RGs during the FUSRAP FS in 2011 and current ORNL vaues (ORNL 2014),
DCGL recalculations using current models and toxicity values, and exposure pathway analyses to
assess the continued validity of the RGs for DU in soil and DU in soil on structura surfaces.
No natural or manmade changes to the physical or biological characteristics of the areas that would
impact protectiveness of the remedy have occurred. The land use at both areas remains industrial.
No other information is known that could call into question the human health or environmental
protectiveness of the remedies applied to the OU-8 areas.

3.10 | SSUES

One issue has been identified for OU-8. The issue is that an evaluation is required to determine the
need for the ICs.

311 RECOMMENDATIONSAND FOLLOW-UP ACTIONS

To address the issue identified in Section 3.10, an evaluation of long-term protectiveness needs
to be conducted through either (1) a post-construction risk assessment or (2) areview of remedy
protectiveness following the closure of the operational range.

Additionally, a recommendation for the program to conduct more public education was made by
an interviewee in responses to the questionnaire. Specificaly, the interviewee discussed concerns
raised by the public regarding hauling activities and the unknown impacts of moving the
contaminated material through the area. A follow-up action to educate the public by explaining
the methods of packaging and hauling the material, as well as a description of the ultimate
disposition of the material in a facility equipped and licensed for this type of waste, would be
helpful in aleviating the public concerns.

3.12 OTHER FINDINGS

The remedy costs may exceed the projected costs presented in the FUSRAP ROD (USACE 20114a)
by more than 50 percent. According to the USEPA’s A Guide to Preparing Superfund Proposed
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Plans, Records of Decision, and Other Remedy Sdlection Decison Documents (USEPA 1999a),
“Feasibility Study cost estimates are expected to provide an accuracy of +50 percent to -30
percent.” According to 40 CFR 300.435(c)(2), “after adoption of the ROD, if the remedial
action...differs dignificantly from the remedy selected in the ROD with respect to scope,
performance, or cost, the lead agency shall consult with the support agency, as appropriate, and
shall either: (i) publish an explanation of significant differences...or (ii) propose an amendment to
the ROD.”

If the USACE determines in the future that remedial costs for OU-8 exceed the original projected
costs presented in the FUSRAP ROD (USACE 2011a) by more than 50 percent, then a post-
ROD decision document (e.g., an ESD or amendment to the ROD) will be prepared per
40 CFR 300.435(c)(2).

3.13 PROTECTIVENESS STATEMENT

The remedy at OU-8 is expected to be protective of human health and the environment upon
completion. In the interim, remedial activities completed to date have adequately addressed all
exposure pathways that could result in unacceptable risks in these areas.

3.14 NEXT FIVE-YEAR REVIEW

The next five-year review is scheduled for completion no later than 5 years from the signature
date of this report (anticipated to be April 17, 2024).
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Figure 9. Layout and Topography of Yard G
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Figure 11. Layout and Topography of Warehouse 3-01
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QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels and remedial
action objectives used at the time of the remedy selection still valid?

Yes.

No changes in land use or physical characteristics of Line 1 and the WBPS that would lead to a
change in exposure assumptions or RAOs have occurred; however, USEPA updates to risk
assessment guidance, as well as changes to some toxicity values, have been made. Despite these
updates, all human health soil RGs, ground-water protection RGs, and Eco CCs that were
established in the OU-1 Final ROD (USACE 1998a), or in accordance with this ROD and
subsequent ESD methodologies, remain valid. In summary, the exposure assumptions, toxicity
data, cleanup levels, and RAOs used at the time of the remedy selection are still valid, and the
health protectiveness of the remedies implemented at Line 1 and the WBPS has not been
impacted as a result of USEPA updates to risk assessment methods and toxicity values.

CHANGES IN STANDARDS TO BE CONSIDERED

During remedial actions at Line 1 and the WBPS, location-specific, chemical-specific, and
action-specific ARARs have been met. Although remedial work has been completed at the
WBPS, the remedy at Line 1 is still considered to be under construction due to the presence of
inaccessible soil areas and continuing sources of PAHs. Lists and analyses of location-specific,
chemical-specific, and action-specific ARARs for OU-1 are presented in Tables A-1-1, A-1-2,
and A-1-3, respectively, relative to the current remedy that is ongoing at Line 1. Because the
current remedy of soil excavation and off-site disposal and/or treatment has replaced on-site low
temperature thermal desorption/biological treatment and disposal, those ARARs from the OU-1
Final ROD pertaining to incineration and composting have not been included in the analysis in
Tables A-1-1 through A-1-3. Similarly, ARAR citations for ground water from the OU-1 Final
ROD are not included as part of the analysis because (1) the remedy no longer involves on-site
treatment and disposal per the 2011 OU-1 ROD ESD (Tetra Tech 2011b), and (2) ground water
is not addressed as part of the FUSRAP scope per the 2006 IAAAP FFA (USEPA et al. 2006)
between the U.S. Army and the USEPA.

Based on the analysis, no changes or updates have been made to those standards evaluated from
the OU-1 Final ROD. Most of the evaluated standards identified to be ARARs in the OU-1 Final
ROD are still ARARs, with the exception of two chemical-specific and four action-specific
standards that are no longer ARARs, as indicated in Tables A-1-2 and A-1-3, respectively. These
are no longer ARARs because of the change in the remedy (i.e., from on-site to off-site treatment
and disposal) that occurred after the signing of the OU-1 Final ROD.
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Table A-1-1. Analysis of Location-Specific ARARs for Operable Unit 1 Remedy
Implemented Under FUSRAP, lowa Army Ammunition Plant, Middletown, lowa

ARAR Citation

On-Site Soil Excavation/Off-Site Treatment and Disposal

Endangered Species Act, 16 U.S. Code (USC)
1531 et seq., and Fish and Wildlife Coordination
Act, 16 USC 661 et seq.

50 CFR Part 200, 50 CFR Part 402, and 33 CFR
Parts 320-330

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). These provisions prohibit the illegal taking
of a federally listed endangered species. Federal agencies are
required to ensure their actions do not jeopardize the
continued existence of a listed species or result in destruction
of or adverse modification of its critical habitat.

A federally listed endangered species, the Indiana bat, may be
found as a transient species within the FUSRAP areas of the
IAAAP. Excavation and construction activities may affect
habitat upon which the Indiana bat may depend. Measures will
be taken to avoid affecting critical habitat. This requirement is
still applicable as long as the remedy for Line 1 is considered
to be under construction due to the presence of inaccessible
soil areas and continuing sources of PAHs.

Bald Eagle Protection Act, 16 USC 668 et seq.

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). Although the bald eagle is no longer listed as
an endangered species, this species spends winters along large
rivers such as the nearby Mississippi and Skunk Rivers.
Excavation and construction activities may affect habitat upon
which the bald eagle may depend. Measures will be taken to
avoid affecting the bald eagle’s habitat. This requirement is
still applicable as long as the remedy for Line 1 is considered
to be under construction due to the presence of inaccessible
soil areas and continuing sources of PAHs.

Migratory Bird Treaty Act of 1972, 16 USC
Section 703

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). The Mississippi River, which is a route for
migratory birds, is located only 10 miles east of the IAAAP.
Therefore, excavation and construction activities may
adversely impact migratory bird species present on or in the
vicinity of the IAAAP. Measures will be taken to avoid such
adverse impacts. This requirement is still applicable as long as
the remedy for Line 1 is considered to be under construction
due to the presence of inaccessible soil areas and continuing
sources of PAHs.

National Archeological and Historical
Preservation Act, 16 USC Section 469

36 CFR Part 65

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). Excavation and construction activities are
not expected to unearth significant scientific, prehistoric, or
archaeologic data. If such artifacts are discovered during
excavation activities, measures will be taken to avoid
irreparable harm, loss or destruction of the artifacts. This
requirement is still applicable as long as the remedy for Line 1
is considered to be under construction due to the presence of
inaccessible soil areas and continuing sources of PAHs.
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Table A-1-1. Analysis of Location-Specific ARARs for Operable Unit 1 Remedy
Implemented Under FUSRAP, lowa Army Ammunition Plant, Middletown, lowa

(Continued)

ARAR Citation

On-Site Soil Excavation/Off-Site Treatment and Disposal

Native American Graves and Repatriation Act,
25 USC Section 3001

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). Excavation and construction activities are
not expected Native American graves or Native American
cultural objects. If such graves or objects are discovered
during excavation activities, measures will be taken to avoid
their irreparable harm, loss or destruction. This requirement
is still applicable as long as the remedy for Line 1 is
considered to be under construction due to the presence of
inaccessible soil areas and continuing sources of PAHs.

Fish and Wildlife Coordination Act, 16 USC 661
et seq.

40 CFR 6.302

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). Surface water removed from excavated
areas or decontamination water may be discharged to Brush,
Long, or Spring Creeks. If so, the water will be treated as
necessary to avoid impacting the creeks and causing harm to
fish or wildlife. This requirement is still applicable as long as
the remedy for Line 1 is considered to be under construction
due to the presence of inaccessible soil areas and continuing
sources of PAHs.

Farmland Protection Policy Act, 7 USC 4201 et seq.

7 CFR Parts 658.4 and 658.5

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). A portion of the land within the IAAAP
boundaries is leased for agricultural use, which could include
prime and unique farmland. However, excavation and
construction activities are not expected to occur near such
farmland. This requirement is still potentially applicable as
long as the remedy for Line 1 is considered to be under
construction due to the presence of inaccessible soil areas and
continuing sources of PAHs.

Iowa Environmental Quality Act (IEQA), lowa
Administrative Code (IAC), Division 567,

Title XI, Chapter 151, lowa Hazardous Waste
Facilities Siting Regulations

IAC 151.3(1)

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). Materials handling and treatment facilities
cannot be sited within 1.0 mile of wetlands. Currently,
although the remedy now involves off-site treatment and
disposal of excavated soil, the short-term, on-site staging of
excavated soil could still occur at Line 1 as long as the
remedy for Line 1 is considered to be under construction due
to the presence of inaccessible soil areas and continuing
sources of PAHs. Therefore, this requirement is still
potentially applicable.

Iowa Code Annotated, Title XI, Natural
Resources; Subtitle 6, Wildlife;
Chapter 481A, Wildlife Conservation

IAC 481A.38

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). Excavation and construction activities may
affect habitat upon which the Indiana bat may depend, or upon
which the state-listed species may depend. Measures will be
taken to avoid the “taking” of wildlife. This requirement is still
applicable as long as the remedy for Line 1 is considered to be
under construction due to the presence of inaccessible soil
areas and continuing sources of PAHs.
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Table A-1-2. Analysis of Chemical-Specific ARARs for Operable Unit 1 Remedy
Implemented Under FUSRAP, lowa Army Ammunition Plant, Middletown, lowa

ARAR Citation®

‘ On-Site Soil Excavation/Off-Site Treatment and Disposal

Soil

Iowa Underground Storage Tanks Acts, [AC, Division
567, Title X, Chapter 135,1owa Underground Storage
Tanks Regulations

14C 135.7(455B)(9)

(Petroleum Contamination Corrective Action Levels)

Existing state standard from the OU-1 Final ROD
(USACE 1998a). Compliance with the petroleum corrective
action level of 100 mg/kg will be achieved by off-site disposal
of SVOC-contaminated soil. This requirement is still relevant
and appropriate as long as the remedy for Line 1 is considered
to be under construction due to the presence of inaccessible
soil areas and continuing sources of PAHs.

Air
IEQA, Division 567, Title D, Chapter 28, Ambient Existing state standard from the OU-1 Final ROD
Air Quality Standards (USACE 1998a). The remedy involves excavation and

I4C 28.1(455B)

(Ambient Air Quality Standards)

construction activities that may release lead and particulate
matter into the air. Engineering measures will be used to
ensure compliance with the ambient air quality standards. This
requirement is still applicable as long as the remedy for Line 1
is considered to be under construction due to the presence of
inaccessible soil areas and continuing sources of PAHs.

IEQA, Division 567, Title D, Chapter 22, Controlling
Pollution

IAC22.3(3)

(Visible Emission Standard Set in Permit)

Existing state standard from the OU-1 Final ROD
(USACE 1998a). This remedy does not involve new source
review because the remedy no longer involves on-site LTTD.
Therefore, this standard is no longer an ARAR for OU-1.

IEQA, Division 567, Title D, Chapter 23, Emission
Standards for Contaminants

Existing state standard from the OU-1 Final ROD
(USACE 1998a). This remedy does not involve emission of

particulate matter from any process; therefore, this
IA.C. 23.3(2)(a) and Table 1 standard is no longer an ARAR for OU-1.
(Emission Standard for Particulate Matter)
IEQA, Division 567, Title II, Chapter 23, Emission Existing state standard from the OU-1 Final ROD

Standards for Contaminants
14C 23.3(2)(c)(1)

(Emission Standard tor Fugitive Dust)

(USACE 1998a). This alternative involves the excavation and
onsite transport of contaminated soil, and construction activities,
which may release particulate matter into the air. Control
measures will be used to ensure compliance with the fugitive
dust standard for materials to be handled, transported or stored,
and for the use/construction/repair of construction haul roads.
This requirement is still applicable as long as the remedy for
Line 1 is considered to be under construction due to the presence
of inaccessible soil areas and continuing sources of PAHs.

Surface Water

Federal Water Pollution Control Act, 33 USC Section
402

(National Pollutant Discharge Elimination System
[NPDES] permit conditions)

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). This remedy may involve the discharge of
surface water removed from excavated areas, or
decontamination water, into Brush, Long, or Spring Creeks.
Appropriate treatment will ensure that discharges comply with
standards in the NPDES permit issued to the IAAAP. This
requirement is still applicable as long as the remedy for Line 1
is considered to be under construction and another temporary
water treatment system (i.e., similar to the system established
in 2009) could be needed.
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Table A-1-2. Analysis of Chemical-Specific ARARs for Operable Unit 1 Remedy
Implemented Under FUSRAP, lowa Army Ammunition Plant, Middletown, lowa
(Continued)

ARAR Citation®

‘ On-Site Soil Excavation/Off-Site Treatment and Disposal

Surface Water (Continued)

Safe Drinking Water Act, 42 USC 300 ef seq.

40 CFR 141.11; 40 CFR 141.15(a) and (b); 40 CFR
141.16(a); 40 CFR 141.61(c); and40 CFR 141.61(b)

EPA, Office of Water, “Drinking Water Regulations
and Health Advisories,” October 1996

(MCLs)

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). This alternative may involve the discharge of
surface water removed from excavated areas, or
decontamination water, into Brush, Long, or Spring Creeks.
Although MCLs are not applicable cleanup standards for
surface water, and the creeks are not classified by the state for
drinking water use, treatment will ensure compliance with the
MCLs as necessary so creeks do not impact nearby residential
wells. Therefore, this requirement is still relevant and
appropriate as long as the remedy for Line 1 is considered to be
under construction and another temporary water treatment
system (i.e., similar to the system established in 2009) could be
needed.

Safe Drinking Water Act, 42 USC 300 ef seq.
40 CFR 141.50(a); and 40 CFR 141.51(b)

(Maximum Contaminant Level Goals [MCLGs])

Existing federal standard from the OU-1 Final ROD
(USACE 1998a). This alternative may involve the discharge of
surface water removed from excavated areas, or
decontamination water, into Brush, Long, or Spring Creeks.
Although MCLGs are not applicable cleanup standards for
surface water, and the creeks are not classified by the state for
drinking water use, treatment will ensure compliance with the
MCLGs as necessary so creeks do not impact nearby
residential wells. Therefore, this requirement is still relevant
and appropriate, when MCLGs are set above zero, as long as
the remedy for Line 1 is considered to be under construction
and another temporary water treatment system (i.e., similar to
the system established in 2009) could be needed.

IEQA, I4C, Division 567, Title III, Chapter 62, Effluent
and Pretreatment Standards: Other Effluent Limitations
or Prohibitions

IAC 62.1(455B)(1)

(NPDES Permit Conditions)

Existing state standard from the OU-1 Final ROD
(USACE 1998a). This alternative may involve the discharge of
surface water removed from excavated areas, or
decontamination water, into Brush, Long, or Spring Creeks.
Appropriate treatment will ensure discharges comply with
standards in the NPDES permit issued to the IAAAP. This
requirement is still applicable as long as the remedy for Line 1
is considered to be under construction and another temporary
water treatment system (i.e., similar to the system established
in 2009) could be needed.

IEQA, I4C, Division 567, Title I1I, Chapter 41, Iowa
Drinking Water Regulations

IAC 41.3(455B)(1)(b); 41.3(455B)(5)(a) and (b);
and 41.3(455B)(6)(a)

(State MCLs)

Existing state standard from the OU-1 Final ROD
(USACE 1998a). This alternative may involve the discharge of
surface water removed from excavated areas, or
decontamination water, into Brush, Long, or Spring Creeks.
Although State of Iowa MCLs are not applicable cleanup
standards for surface water, and the creeks are not classified by
the state for drinking water use, treatment will ensure
compliance with the state MCLs as necessary so creeks do not
impact nearby residential wells. Therefore, this requirement is
still relevant and appropriate as long as the remedy for Line 1 is
considered to be under construction and another temporary
water treatment system (i.e., similar to the system established
in 2009) could be needed.
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Table A-1-2. Analysis of Chemical-Specific ARARs for Operable Unit 1 Remedy
Implemented Under FUSRAP, lowa Army Ammunition Plant, Middletown, Iowa
(Continued)

ARAR Citation®

‘ On-Site Soil Excavation/Off-Site Treatment and Disposal

Surface Water (Continued)

IEQA, I4C, Division 567, Title IV, Chapter 61, Surface
Water Quality Criteria

IAC 61.2(455B)(2)

(Anti-Degradation Policy)

Existing state standard from the OU-1 Final ROD
(USACE 1998a). This remedy may involve the discharge of
surface water removed from excavated areas, or
decontamination water, into Brush, Long, or Spring Creeks.
Appropriate treatment will ensure discharges comply with the
state anti-degradation policy. This requirement is still
applicable as long as the remedy for Line 1 is considered to be
under construction and another temporary water treatment
system (i.e., similar to the system established in 2009) could be
needed.

IEQA, I4C, Division 567, Title IV, Chapter 61, Surface
Water Quality Criteria

IAC 61.3(455B)

(Water Quality Criteria for general use segments, and
for designated use water segments)

Existing state standard from the OU-1 Final ROD
(USACE 1998a). This remedy may involve the discharge of
surface water removed from excavated areas, or
decontamination water, into Brush, Long, or Spring Creeks.
The discharge will be treated appropriately to ensure
compliance with the state water quality criteria for Class B(LR)
waters. This requirement is still applicable as long as the
remedy for Line 1 is considered to be under construction and
another temporary water treatment system (i.e., similar to the
system established in 2009) could be needed.

* ARAR citations for soil, air, and surface water were obtained from the OU-1 Final ROD (USACE 1998a). Although the OU-1 Final ROD
(USACE 1998a) also included ARAR citations for ground water, they are not included as part of this analysis because (1) the remedy no
longer involves on-site treatment and disposal per the 2011 OU-1 ROD ESD (Tetra Tech 2011b), and (2) ground water is not addressed as part
of the FUSRAP scope per the 2006 IAAAP FFA (USEPA et al. 2006) between the U.S. Army and the USEPA.

Note:

Bold text is indicative of standards that are no longer considered to be ARARSs in this five-year review, based on the rationale provided.
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Table A-1-3. Analysis of Action-Specific ARARs for Operable Unit 1 Remedy Implemented
Under FUSRAP, lowa Army Ammunition Plant, Middletown, lowa

ARAR Citation®

On-Site Soil Excavation/Off-Site Treatment and Disposal

CERCLA Section 121(b)

(Preference for Treatment)

The remedy involves disposal of excavated contaminated soil
in an off-site landfill. If the contaminated soil are restricted
from land disposal, alternative treatment levels will be met
before disposal in a landfill. This requirement is still applicable
as long as the remedy for Line 1 is considered to be under
construction due to the presence of inaccessible soil areas and
continuing sources of PAHs.

Solid Waste Disposal Act, as amended by the
Resource Conservation and Recovery Act (RCRA),
42 USC 6901 et seq.

40 CFR 268 Subparts A and D

(Land Disposal Restrictions)

RCRA regulations governing the treatment, storage and
disposal of hazardous wastes are not applicable CERCLA
regulations, which are being applied under FUSRAP. The
remedy involves disposal of excavated contaminated soil in an
off-site landfill. If the contaminated soil are restricted from
land disposal, alternative treatment levels will be met by the
off-site facility before disposal in the landfill. However, this
requirement, which would be relevant and appropriate for
past on-site actions, is no longer an ARAR for OU-1 due to
the change in off-site disposal as part of the current
remedy.

Iowa Environmental Quality Act (IEQA), /AC,
Division 567, Title X, Chapter 141, Hazardous
Waste

40 CFR 261.21 - 261.24, and Table 1 (adopted at
IAC 141.2[1])

(Criteria for Identifying the Characteristics of RCRA
Hazardous Wastes)

Excavated soil will be identified as either RCRA or non-RCRA
hazardous wastes. This alternative will comply with the
relevant and appropriate action-specific requirements within
the state's hazardous waste program. This requirement is still
relevant and appropriate as long as the remedy for Line 1 is
considered to be under construction due to the presence of
inaccessible soil areas and continuing sources of PAHs.

IEQA, IAC, Division 567, Title X, Chapter 141,
Hazardous Waste

40 CFR 261.32 (adopted at IAC 141.2[1])

(Criteria for Listing RCRA Hazardous Wastes)

Prior to off-site disposal in a landfill, excavated soil will be
tested to determine if the listed RCRA hazardous waste K047
is present (based on ignitability). This alternative will comply
with the relevant and appropriate action-specific requirements
within the state's hazardous waste program. This requirement is
still relevant and appropriate as long as the remedy for Line 1
is considered to be under construction due to the presence of
inaccessible soil areas and continuing sources of PAHs.

IEQA, IAC, Division 567, Title X, Chapter 141,
Hazardous Waste

40 CFR 264.14 (adopted at I4C 141.5[455B])

(Security Requirements)

Unauthorized persons and livestock will be restricted from all
active portions of the IAAAP during soil remedial actions,
using fencing and other site control measures as needed. This
requirement is still relevant and appropriate as long as the
remedy for Line 1 is considered to be under construction due to
the presence of inaccessible soil areas and continuing sources
of PAHs.

IEQA, IAC, Division 567, Title X, Chapter 141;
Hazardous Waste

40 CFR 264.17(a) and (b) (adopted at JAC
141.5[455B])

(General Requirements for Ignitable, Reactive, or
Incompatible Wastes)

Contaminated soil may be incompatible with each other or
with hazardous wastes in the off-site soil repository; or
hazardous based on the characteristics of ignitability or
reactivity. Precautions will be taken to prevent accidental
ignition or reaction of ignitable or reactive wastes. This
requirement is still relevant and appropriate as long as the
remedy for Line 1 is considered to be under construction due to
the presence of inaccessible soil areas and continuing sources
of PAHs.
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Table A-1-3. Analysis of Action-Specific ARARSs for Operable Unit 1 Remedy Implemented
Under FUSRAP, Iowa Army Ammunition Plant, Middletown, lowa (Continued)

ARAR Citation®

On-Site Soil Excavation/Off-Site Treatment and Disposal

IEQA, I4C, Division 567, Title X, Chapter 141,
Hazardous Waste

40 CFR Part 264, Subpart G (adopted at IAC
141.5[455B])

(Closure and Post-Closure Requirements)

Because the remedy currently does not involve on-site
disposal of contaminated soil, this standard is no longer an
ARAR for OU-1.

IEQA, I4C, Division 567, Title X, Chapter 141,
Hazardous Waste

40 CFR Part 264, Subpart I (adopted at JAC
141.5[455B])

(Requirements for Use and Management of
Containers)

Surface water from excavated areas and decontamination water
may result from this alternative. Storage of these waters in
containers would be necessary until treatment and/or disposal
could occur. The alternative will comply with the requirements
for the use and management of containers. This requirement is
still relevant and appropriate as long as the remedy for Line 1 is
considered to be under construction due to the presence of
inaccessible soil areas and continuing sources of PAHs.

IEQA, I4C, Division 567, Title X, Chapter 141,
Hazardous Waste

40 CFR Part 264, Subpart L (adopted at JAC
141.5[455B])

(Requirements for Hazardous Waste Storage in
Piles)

Excavated soil may be temporarily stored in piles prior to
transport for off-site treatment and disposal. This alternative
will comply with the requirements for storage of hazardous
waste in piles. This requirement is still relevant and appropriate
as long as the remedy for Line 1 is considered to be under
construction due to the presence of inaccessible soil areas and
continuing sources of PAHs.

IEQA, I4C, Division 567, Title X, Chapter 141,
Hazardous Waste

40 CFR Part 264, Subpart N (adopted at JAC
141.5[455B])

(Requirements for Disposal of Hazardous Waste in
Landfills)

The remedy currently involves off-site treatment and disposal
into a landfill. Treatment would occur at the disposal facility.
This requirement is no longer an ARAR for the current
remedy at OU-1.

IEQA, I4C, Division 567, Title X, Chapter 141,
Hazardous Waste

40 CFR Part 264, Subpart S (adopted at IAC
141.5[455B])

(Corrective Action for Solid Waste Management
Units)

Because the remedy involves off-site treatment and disposal
of excavated soil, and does not involve on-site stockpiling in
a CAMU prior to treatment/disposal, this standard is no
longer an ARAR for the current remedy at OU-1.

IEQA, I4C, Division 567, Title II, Chapter 23,
Emission Standards for Contaminants

IAC 23.3(2)(c)(1)

(Fugitive Dust Controls)

The remedy involves the excavation of contaminated soil and
transport to an off-site treatment/disposal facility. The
alternative also involves construction activities. Control
measures will be implemented to limit fugitive dust emissions
that may result from remedial actions. This requirement is still
applicable as long as the remedy for Line 1 is considered to be
under construction due to the presence of inaccessible soil
areas and continuing sources of PAHs.

* ARAR citations were obtained from the OU-1 Final ROD (USACE 1998a). Although the OU-1 Final ROD (USACE 1998a) also included
ARAR citations for ground water, they are not included as part of this analysis because (1) the remedy no longer involves on-site treatment and
disposal per the 2011 OU-1 ROD ESD (Tetra Tech 2011b), and (2) ground water is not addressed as part of the FUSRAP scope per the 2006
IAAAP FFA (USEPA et al. 2006) between the U.S. Army and the USEPA. Additionally, OU-1 Final ROD (USACE 1998a) citations
pertaining to on-site incineration and composting have been removed because these remedies have been replaced by off-site treatment and

disposal for OU-1.
Note:

Bold text is indicative of standards that are no longer considered to be ARARs in this five-year review, based on the rationale provided.
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CHANGES IN EXPOSURE PATHWAYS, EXPOSURE ASSUMPTIONS, AND RISK
ASSESSMENT METHODS

Risk-based, chemical-specific RGs protective of an industrial worker from incidental soil ingestion
exposures resulting in an ECR of 1E-06 and a noncancer HI of 1, as well as ground-water
protection RGs for RDX and 2,4,6-TNT, were derived for all human health COCs during creation
of the OU-1 Final ROD. Additionally, a ground-water protection RG for barium in soil at the
WBPS and soil Eco CCs were established for Line 1 and the WBPS in subsequent ESD
documents. Since the OU-1 Final ROD was signed in 1998, the USEPA has published guidance
documents on human health risk assessment for the dermal and inhalation exposure pathways in
2004 and 2009, respectively, as indicated in the following list.

e Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual
(Part E, Supplemental Guidance for Dermal Risk Assessment) (RAGS Part E)
(USEPA 2004).

e Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual
(Part F, Supplemental Guidance for Inhalation Risk Assessment) (RAGS Part F)
(USEPA 2009).

These documents were later followed by publication of the USEPA Exposure Factors Handbook:
2011 Edition (2011 Exposure Factors Handbook) (USEPA 2011). The 2011 Exposure Factors
Handbook is the update of an earlier version published in 1997 (USEPA 1997a). The purpose of the
2011 Exposure Factors Handbook is to (1) summarize data on human behaviors and characteristics
that affect exposures to environmental contaminants, and (2) recommend numerical values for
exposure factors representing those behaviors and characteristics that can be used to quantify the
magnitude of exposure that may occur to an individual over a specified duration of time. Based on
the information provided in the 2011 Exposure Factors Handbook, the USEPA Office of Solid Waste
and Emergency Response (OSWER) more recently published updated standard exposure factor
default values in OSWER Directive 9200.1-120, Human Health Evaluation Manual, Supplemental
Guidance: Update of Standard Default Exposure Factors (USEPA 2014a). The recommended
values or ranges of values provided within both of these exposure factors guidance resources
(USEPA 2011, 2014a) are not legally binding on any USEPA program, but rather are suggested
inputs for exposure and health risk calculations, that can be modified as needed. The exposure
assumptions for industrial worker soil ingestion applied in the derivation of the OU-1 Final ROD
(USACE 1998a) RGs are similar to the latest standard default values published by the USEPA.

Although the OU-1 Final ROD RGs do not account for soil exposures to industrial workers via
dermal contact and dust inhalation, the ingestion pathway often accounts for most of the ECRs and
noncancer HIs. Table A-1-4 presents comparisons of the ingestion-based RGs, derived for the
industrial worker, with the most recent USEPA RSLs published in November 2018
(USEPA 2018a). The industrial worker RSLs, which are derived based on the most recent USEPA
exposure assessment guidance and the latest chemical-specific toxicity data, represent levels that
are protective from soil exposures via all three pathways. Table A-1-4 presents not only the RSLs,
but the exposure route-specific SLs that are the basis of the RSLs. Both the RSLs and SLs target an
ECR of 1E-06 and noncancer HI of 1; however, for the purpose of evaluating health protectiveness
of the remedy, ranges of RSLs are also presented for carcinogenic contaminants that correspond to
the USEPA TECR range of 1E-06 to 1E-04. The SLs in Table A-1-4 demonstrate that the soil
ingestion SL is typically much lower that the corresponding dermal and inhalation SLs, indicating
that the ingestion route of exposure contributes predominantly to the overall ECR or noncancer HI
to the industrial worker. Therefore, the OU-1 risk-based RGs that were derived based only on the
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Table A-1-4. Health Protectiveness Evaluation of Human Health Soil Remediation Goals for Contaminants of Concern at
Line 1 and West Burn Pads Area South of the Road

Evaluation of OU-1 Risk-Based RGs for Industrial Soil Evaluation of OU-1 Ground-Water
Protection RGs
OU-1 USEPA Risk-Based RSLs and Pathway-Specific SLs for USEPA SSLs for Ground-Water
Risk- Industrial Soil” (mg/kg) Protection” (mg/kg)
Contaminant COC Based RSL Range Ground- Risk- SSL Range
Type RG RSL | Corresponding water Based | Corresponding
(TECR | (TECR to USEPA Ingestion | Dermal |Inhalation | Protection| MCL-| SSL to USEPA
=1E-06; | = 1E-06;| TECR Range | Pathway | Pathway | Pathway RG Based | (TECR | TECR Range
TH(g = | THQ = for SL SL SL (mg/kg) | SSL |=1E-06; for
1) 1) Carcinogenic THQ =| Carcinogenic
(mg/kg) COCs 1) COCs
Metals Antimony
816 470 (n) --- 470 --- --- -—- --- - ---
Arsenic
30 3(c) 3-300 3.6 17 3,900 -— --- - -
Barium
- 22(013)00 -—- 230,000 --- 3,000,000 | 4,100° 82 160 (n) ---
FINAL
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Table A-1-4. Health Protectiveness Evaluation of Human Health Soil Remediation Goals for Contaminants of Concern at
Line 1 and West Burn Pads Area South of the Road (Continued)

Evaluation of OU-1 Risk-Based RGs for Industrial Soil

RGs

Evaluation of OU-1 Ground-Water Protection

USEPA Risk-Based RSLs and Pathway-Specific SLs for

USEPA SSLs for Ground-Water

OU-1
Risk- Industrial Soil’ (mg/kg) Protection” (mg/kg)
Contaminant CoC Based RSL Range Ground- Risk- SSL Range
Type RG Corresponding watel: Corresponding
yp TECR=| RSL Protect Based
( . | (TECR = to USEPA | Ingestion| Dermal |Inhalation |*TOCHOn | hCyp, SSL to USEPA
1E-06; 1E-06: TECR Range | Pathway | Pathway | Pathway RG Based TECR = TECR Range
THQ=| 1E-06; for SL SL sL | (mgke) | ggp, | (TECR= for
1)? THQ=1) . . 1E-06; . .
Carcinogenic THQ =1) Carcinogenic
(mg/kg) COCs COCs
Metals Beryllium
Continued
(Continued) 5 |2300() 2,300 120,000
Cadmium
1,000 980 (n) --- 1,200 6,900 60,000 - --- --- ---
FINAL
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Table A-1-4. Health Protectiveness Evaluation of Human Health Soil Remediation Goals for Contaminants of Concern at
Line 1 and West Burn Pads Area South of the Road (Continued)

Evaluation of OU-1 Risk-Based RGs for Industrial Soil

Evaluation of OU-1 Ground-Water
Protection RGs

USEPA Risk-Based RSLs and Pathway-Specific SLs for

USEPA SSLs for Ground-Water

A-1-12

OU-1
Risk- Industrial Soil” (mg/kg) Protection” (mg/kg)
Contaminant Based RSL Range Ground- Risk- SSL Range
cocC RG . water .
Type RSL | Corresponding . Based | Corresponding
_(TECR. (TECR=| toUSEPA |Ingestion| Dermal |Inhalation Protection | pyey .| sSL to USEPA
- IE'OE’ 1E-06; | TECR Range | Pathway | Pathway | Pathway RG Based | (TECR =| TECR Range
THQ = 1= for SL SL SL (mg/kg) | g1, | 1E-06; for
D 1) Carcinogenic THQ = | Carcinogenic
(mg/kg) COCs 1) COCs
Metals Chromium VI
(Continued)
10,000 | 6.3 (c) 6.3 - 630 6.5 --- 200 -—- - - -
FINAL
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Table A-1-4. Health Protectiveness Evaluation of Human Health Soil Remediation Goals for Contaminants of Concern at
Line 1 and West Burn Pads Area South of the Road (Continued)

Evaluation of OU-1 Risk-Based RGs for Industrial Soil

Evaluation of OU-1 Ground-Water

Protection RGs

USEPA Risk-Based RSLs and Pathway-Specific SLs for

USEPA SSLs for Ground-Water

gg{: Industrial Soil’ (mg/kg) Protection” (mg/kg)
Contaminant Coc Bas(gd RSL Range Ground- ]i:ile(c-l SSL Range
Type R _ | RSL |Corresponding waten: SSL Corresponding
(TCR=| (TECR | to USEPA |Ingestion| Dermal |Inhalation | Protection | nicy, (TECR |  t© USEPA
1E-06; | _ 1£_06;| TECR Range | Pathway | Pathway | Pathway | RG | Based | © 'E. | TECR Range
THQ = 1= for SL SL SL (mg/ke) | st | "o for
D 1) Carcinogenic THQ, _ | Carcinogenic
(mg/kg) COCs 1 COCs
Metals Lead
(Continued)
1,000° | 800"
Thallium®
143 | 23(n) 23
PAHs Benzo(a)anthracene 8.1 21 (¢) 21-2,100 33 59 900
Benzo(a)pyrene 0.81 | 2.1(c) 2.1-210 33 5.9 28,000
Benzo(b)fluoranthene
8.1 21 (c) 21-2,100 33 59 280,000
Dibenz(a,h)anthracene
081 | 2.1(c) 2.1-210 3 6 28,000
PCBs Total PCBs 10 0.94 (c) 0.94 - 94 1.6 2.8 11
Aroclor-1254 — 097 (c) 0.97 -97 1.6 2.8 18
Aroclor-1260 0.99 (c) 0.99 - 99 1.6 2.8 28
Dieldrin 0.14 (c) 0.14 - 14 0.2 0.5 3,600
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Table A-1-4. Health Protectiveness Evaluation of Human Health Soil Remediation Goals for Contaminants of Concern at
Line 1 and West Burn Pads Area South of the Road (Continued)

Evaluation of OU-1 Risk-Based RGs for Industrial Soil

Evaluation of OU-1 Ground-Water

Protection RGs

USEPA Risk-Based RSLs and Pathway-Specific SLs for

USEPA SSLs for Ground-Water

OuU-1 . .b . b
Risk- Industrial Soil” (mg/kg) Protection” (mg/kg)
Contaminant Based rs1, | RSL Range Ground- Risk- SSL Range
Type CoC RG (TECR Corresponding Wate{‘ Based | Corresponding
(TECR=|_" =" | toUSEPA |Ingestion| Dermal |Inhalation| Protection| MCL-| SSL to USEPA
1E-06; 06: | TECR Range | Pathway | Pathway | Pathway RG Based | (TECR =| TECR Range
THg = THQ’ _ for SL SL SL (mg/kg) | SSL | 1E-06; for
1) 1 Carcinogenic THQ = | Carcinogenic
(mg/kg) COCs 1) COCs
Explosives 1,3,5-TNB
P 102 32(’1(1))00 35,000 | 440,000
2,4-DNT 8.7 7.4 (c) 7.4 -740 11 24 190,000
2,4,6-TNT N
196 96 (c) 96 - 9,600 110 800 47.6 - 10.015(c)| 0.015-15
RDX
53 38 (c) 38 - 3,800 41 640 1.3" 0'0(2())37 0.00037 - 0.037
HMX
51,000 57(’1?)00 58,000 (2,300,000

Environmental Center 1998).

®  The USEPA risk-based RSLs (USEPA 2018a) and pathway-specific SLs for industrial soil, along with the ground-water protection SSLs, which specify a TECR of 1E-06 (indicated by a "(c)") and a
noncancer THQ of 1.0 (indicated by a "(nc)"), were published in November 2018 and were obtained from the USEPA website: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-

tables.

RG presented for chromium VI are based on total chromium.

Human health RGs were established targeting an ECR of 1E-06 and a noncancer HI of 1 and were derived based on ingestion exposures under an industrial worker scenario (U.S. Army

RG for barium applies to only the WBPS and was derived for the protection of ground water based on site-specific Summers model calculations (Tetra Tech 2011b).

¢ Based on the ‘PRG Screen Model’ rather than on an ECR or noncancer HQ (U.S. Army Environmental Center 1998). This is because the effects of lead exposures have not definitively been

associated with cancer or noncancer effects.

The RSL for soil lead under a commercial/industrial land use scenario is based on a recent analysis of the combined phases of the National Health and Nutrition Examination Survey (USEPA 2018a).

¢ In a manner consistent with the risk assessment performed as part of the RI/RA Report, Volume 11 (JAYCOR 1996), as well as with the subsequent derivation of the soil RG for thallium, toxicity
criteria and the USEPA industrial soil RSL for thallic oxide (USEPA 2018a) have been applied in this five-year review of the OU-1 ROD soil RG for thallium.

human health risk-based RGs of 196 and 53 ng/kg, respectively, derived based on the ingestion route of exposure.

Notes:

--- Indicates that the information/value is not available.

SSL - soil screening level

RGs for 2,4,6-TNT and RDX are the site-specific “leaching” concentrations (Summers model) for ground-water protection based on the lifetime HAL of 2 ppb for each explosive as compared to the
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ingestion pathway, and consequently the remedy that applies those RGs, are likely to remain
health protective. Overall health protectiveness of theOU-1 RGs and the remedy are discussed
following in the “Health Protectiveness of the Remedy” section as part of this response to
Question B.

Not included in the 1996 risk assessment or the OU-1 Final ROD RGs are exposure assumptions
and evaluations regarding construction workers. As a military/industrial installation, demolitions,
renovations, and construction work are activities that occur at the IAAAP. However, according
to the Five-Year Review Report for lowa Army Ammunition Plant, Middletown, lowa, Defense
Environmental Restoration Program (USACE 2016a) prepared by the USACE Baltimore
District, a baseline human health risk assessment was conducted as part of the OU-7 SRI, which
evaluated both industrial and construction worker scenarios. Generally, OU-7 is an installation-
wide OU that includes sites that located across the installation and that have COPCs and
exposure pathways similar to the OU-1 sites. During that risk assessment, no ECRs or noncancer
HIs were calculated that exceeded the USEPA target limits of 1E-06 and 1, respectively. Due to
similarities between the OU-7 and OU-1 sites, the OU-7 risk assessment results can be used to
conclude that the construction worker should be adequately protected from direct contact
exposures under the post-remedy conditions that currently exist at both Line 1 and the WBPS.

CHANGES IN TOXICITY OR CONTAMINANT CHARACTERISTICS

No changes have occurred in the known chemical/physical characteristics of the COCs identified for
Line 1 and the WBPS. However, since publication of the OU-1 Final ROD, oral cancer slope factors
(CSFo) and oral reference doses (RfDo) that were used to derive human health risk-based RGs for
the protection of industrial workers from soil ingestion exposures have been updated. Table A-1-5
shows the CSFo and RfDo updates (i.e., in the gray-shaded cells of the table), along with
corresponding reference sources for the values. Footnotes to Table A-1-5 indicate sources of the
values, as well as source hierarchy (i.e., Tier 1, 2, or 3), per USEPA guidelines (USEPA 2003c).

Table A-1-5. Cancer and Noncancer Oral Toxicity Factor Updates for Soil Contaminants
of Concern at Line 1 and the West Burn Pad South of the Road

Contaminants of Oral Cancer Slope_ 1F actor Chronic Oral Reference Dose
CAS No. Concern (mg/kg/day) (mg/kg/day)
ROD* Current ROD? Current
7440-36-0 | Antimony 4.0E-04 4.0E-04°
7440-38-2 | Arsenic 1.80E+00 1.50E+00° 3.0E-04 3.0E-04°
7440-39-3 | Barium --- 7.0E-02 2.0E-01¢
7440-41-7 | Beryllium 4.3E+00 --- 5.0E-03 2.0E-03°
7440-43-9 | Cadmium --- 1.0E-03 1.0E-03"
7440-47-3 | Chromium VI 5.0E-01° 5.0E-03 3.0E-03"
7439-92-1 | Lead --- -—- -—- -—-
7440-28-0 | Thallium 7.0E-05' 2.0E-05’
56-55-3 | Benzo(a)anthracene 7.3E-01" 1.0E-01*! 3.0E-02™
50-32-8 Benzo(a)pyrene 7.3E+00" 1.0E+00 %" 3.0E-02" 3.0E-04™
205-99-2 | Benzo(b)fluoranthene 7.3E-01' 1.0E-01*! 3.0E-02™
53-70-3 Dibenz(a,h)anthracene 7.3E+00" 1.0E+00%" 3.0E-02™ -—-
1336-36-3 | Total PCBs 7.7E+00 2.0E+00° 7.0E-05 -—-
11097-69-1 | Aroclor-1254 7.7E+00 2.0E+00" 7.0E-05 2.0E-051
11096-82-5 | Aroclor-1260 7.7E+00 2.0E+00° 7.0E-05 ---
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Table A-1-5. Cancer and Noncancer Oral Toxicity Factor Updates for Soil Contaminants
of Concern at Line 1 and the West Burn Pad South of the Road (Continued)

Contaminants of Oral Cancer Slope_ 1Factor Chronic Oral Reference Dose

CAS No. Concern (mg/kg/day) (mg/kg/day)
ROD? Current ROD? Current
60-57-1 Dieldrin 1.6E+01 1.6E+01" 5.0E-05 5.0E-05°
99-35-4 1,3,5-TNB --- --- 5.0E-05 3.0E-02*
121-14-2 | 2,4-DNT 6.8E-01" 3.1E-01" 2.0E-03 2.0E-03"
118-96-7 | 2,4,6-TNT 3.0E-02 3.0E-02* 5.0E-04 5.0E-04°
121-82-4 | RDX 1.1E-01 8.0E-02* 3.0E-03 4.0E-03*
2691-41-0 | HMX 5.0E-02 5.0E-02"

bb

Toxicity values used in the derivations of the risk-based soil RGs presented in the OU-1 Final ROD (USACE 1998a) are assumed to be the
same as those used in the RI/RA Report (JAYCOR 1996). Therefore, the values presented in the "ROD" columns in the preceding table are
those used by the RI/RA Report (JAYCOR 1996).

Schroeder et al. 1970, as cited in the Integrated Risk Information System (IRIS) Database (USEPA 2018b). Tier 1 value.
Tseng et al. 1968; Tseng 1977, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

NTP 1994, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

Morgareide et al. 1976, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

USEPA 1985, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

NIDEP 2009, as cited in the RSLs website (USEPA 2018a). Tier 3 value.

MacKenzie et al. 1958, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

The oral chronic reference dose (RfD) used in the derivation of the OU-1 ROD soil RG for thallium is based on thallic oxide, based on
information presented in the Health Effects Assessment Summary Tables (HEAST) (USEPA 1992), as cited by the RI/RA Report
(JAYCOR 1996), Volume 11.

The current chronic oral RfD thallic oxide is presented for thallium in a manner consistent with the RI/RA Report (JAYCOR 1996), Volume
11, and also in a manner consistent with the subsequent derivation of the OU-1 ROD soil RG for thallium. The current RfDo of 2E-05 mg/kg-
day for thallic oxide was obtained through the USEPA RSLs website (USEPA 2018a) and was derived by the USEPA from the PPRTV RfDo
for thallium sulfate by molecular weight adjustments and stoichiometric calculations.

Kroese et al. 2001; Beland et al. 1998, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

The cancer slope factor for benzo(a)pyrene along with a relative potency factor (RPF) (i.e., relative to benzo(a)pyrene carcinogenicity) of 0.1
was applied per USEPA guidance (USEPA 1993b).

The OU-1 ROD oral chronic RfD was based on the oral RfD for pyrene, as cited by the RI/RA Report (JAYCOR 1996). The current chronic
oral RfD was derived by Chen et al, 2012, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

The cancer slope factor for benzo(a)pyrene along with a RPF (i.e., relative to benzo(a)pyrene carcinogenicity) of 1.0 was applied per USEPA
guidance (USEPA 1993b).

High risk value (Brunner et al. 1996; Norback and Weltman 1985), as cited in the IRIS Database (USEPA 2018b). Tier 1 value.
Oral cancer slope factor equivalent to that of Total PCBs (high risk), as cited on online RSLs website (USEPA 2018a). No other information available.
Arnold 1993a, 19993b; Tryphonas 1989, 1991a, 1991b, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

Based on studies cited in the IRIS Database (USEPA 2018b): Davis 1965, reevaluated by Reuber 1974 (cited in Epstein 1975a; Walker et al.
1972; Thorpe and Walker 1973; NCI 1978a,1987b; Tennekes et al. 1981; Meierhenry et al. 1983).

Walker et al. 1969, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

Reddy et al. 1996, 1997, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

Oral cancer slope factor for mixtures of 2,4-/2,6-DNT, as cited by the RI/RA Report (JAYCOR 1996).
CalEPA 2018.

Ellis, et al. 1985, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

DOD 1984a, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

DOD 1983a, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

DOD 1984b, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

DOD 1983D, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

DOD 1985a, as cited in the IRIS Database (USEPA 2018b). Tier 1 value.

Notes:

C

- Indicates no toxicity value available.
AS — Chemical Abstracts Service

Shaded values represent updates since the OU-1 Final ROD (USACE 1998a). Shaded/bolded values indicate that the updated toxicity values
are more health-protective than the values available at the time of the development of the risk-based RGs presented in the OU-1 Final ROD.
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Because of the updates implemented by the USEPA, some of the updated toxicity values
(i.e., “Current” values) are more health conservative and afford an increased level of health
protection than did the previous toxicity values (i.e., “ROD” values). Based on CSFo an RfDo
applications in equations used to calculate ECRs and noncancer HQs, respectively, as well as in
equations used to calculate health-based RGs, a CSFo becomes more health conservative when
increased in value and a RfDo becomes more health conservative when reduced in value. If used
in a risk assessment calculation, a more health conservative toxicity value will result in a higher
ECR or noncancer HQ for a COC, as well as a lower RG for the same COC. In Table A-1-5, the
updated (current) toxicity values that are more health conservative are those that are presented in
bold font.

Of the carcinogenic COCs, the only updated CSFo that results in greater health protection over
the value used previously in RG derivations is the recently published CSFo for hexavalent
chromium. Although the actual COC for OU-1 is chromium, no toxicity criteria existed at the
time of the ROD for assessing ECRs or noncancer HQs associated with total chromium.
Currently, such toxicity data are still unavailable. Therefore, the assumption of chromium being
in the most toxic valence state for this metal (i.e., the hexavalent state, was applied to represent a
worst-case scenario). This assumption is consistent with all past and present evaluations of
chromium at the IAAAP, and is applied in order to ensure health protectiveness. This is because
all samples collected for chromium analysis from the IAAAP were analyzed for total chromium,
without speciation of the two common valence states in which chromium exists in the
environment (i.e., chromium III and chromium VI).

In the OU-1 Final ROD (USACE 1998a), only a noncarcinogenic RfDo was available for hexavalent
chromium, which was conservatively used in the derivation of the soil ingestion RG for chromium.
At the time of development of the RG, no CSFo was available for hexavalent chromium; therefore,
the ingestion route could not be evaluated for ECR. Currently, although no CSFo exists for
hexavalent chromium in the IRIS database, a Tier 3 provisional value of 0.5 (mg/kg-day)” derived
by the New Jersey Department of Environmental Protection (NJDEP) (NJDEP 2009). This CSFo has
recently been adopted by the USEPA in the calculations of RSLs. Incorporation of the updated CSFo
into a risk assessment would result in an increased total ECR estimated for a receptor. The USEPA
RSL for hexavalent chromium (USEPA 2018a) (see Table A-1-4) have been derived based on the
most current toxicity values available, as well as current exposure pathway information and
assumptions. Therefore, the overall protectiveness of the remedy as a result of this update, as well as
the updates for all carcinogenic COCs, has been evaluated through a comparisons of the RGs with
the latest USEPA RSLs (USEPA 2018a), as discussed in the “Health Protectiveness of the Remedy”
section (Section 2.9.2.4).

Table A-1-5 also shows that of the noncarcinogenic COCs, the only updated RfDo values that
result in greater health protection over the corresponding values used previously in RG derivations,
are the recently published RfDo values for benzo(a)pyrene, beryllium, hexavalent chromium,
thallium (assumed to be in the form of thallic oxide), Aroclor-1254, and 1,3,5-TNB. The USEPA
RSLs (USEPA 2018a) have been derived based on current toxicity values, as well as the current
exposure pathway information and assumptions for these and all of the COCs. Therefore, the
overall protectiveness of the remedy as a result of these toxicity value updates has been
evaluated through comparisons of the OU-1 Final ROD RGs with the RSLs, as discussed in the
“Health Protectiveness of the Remedy” section.
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HEALTH PROTECTIVENESS OF THE REMEDY

Based on the information previously presented regarding changes in exposure
pathway/assumptions, risk assessment methods, and toxicity values that have occurred since
publication of the OU-1 Final ROD and subsequent ESD documents, the health protectiveness of
the remedy implemented at Line 1 and the WBPS must be evaluated. Therefore, the health and
environmental protectiveness status of the remedies applied to Line 1 and the WBPS are
evaluated in this section relative to the following: (1) human health risk-based RGs, which were
derived based on cancer and noncancer effects following ingestion exposures to a site worker,
targeting an ECR of 1E-06 and a noncancer HQ of 1; (2) the ground-water protection RGs;
(3) the latest USEPA RSLs for industrial soil that target a 1E-04 ECR and a noncancer HQ of 1
for carcinogens and noncarcinogens, respectively; and (4) ecological critical concentration
(Eco CCs) (derived for protection of the Indiana bat). Data comparisons with these criteria that
support the health protectiveness evaluations are presented in Appendix B, Attachments B-1
through B-3 for Line 1, and in Attachments B-4 and B-5 for WBPS. Appendix B presents all of the
existing post-remedy data available for Line 1 and WBPS. Post-remedy data include pre-design
characterization data for samples that were not remediated, along with post-remedial verification
data. In addition to evaluating data against the aforementioned comparison values, the health
protectiveness of the remedy was further demonstrated and confirmed for areas in which the
remedy had been applied each at Line 1 and the WBPS through calculations of cumulative ECRs
and noncancer HIs.

The following subsections discuss remedy protectiveness evaluations for the COCs identified at
Line 1 and the WBPS, based on the aforementioned data comparisons, for the following: human
health (worker) protection from exposures to carcinogenic and noncarcinogenic COCs and lead,
protections of ecological receptors (i.e., Indiana bat) from exposures to ecological COCs, and
protection of ground water from RDX, 2,4,6-TNT, and barium concentrations in soil.

Human Health Protectiveness Evaluations for Carcinogenic COCs

Table A-1-4 shows that most of the OU-1 Final ROD RGs for the carcinogenic chemicals
(i.e., arsenic, benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenz[a,h]anthracene,
total PCBs, 2,4-DNT, 2,4,6-TNT, and RDX) are either less than or within the range of RSLs
representing the USEPA TECR range. Therefore, the RGs for these chemicals are still health
protective. The following paragraphs discuss data comparisons of the existing post-remedy data
versus the OU-1 Final ROD RGs and other health-based criteria, as previously described. It
should be noted though that because none of the post-remedy data for carcinogenic COCs at the
WBPS (see Attachments B-4 and B-5) exceed the corresponding OU-1 Final ROD RGs or RSLs,
the following discussions focus only on the Line 1 post-remedy data.

The data comparisons in Appendix B tables (Tables B-1-1 and B-2-1) show that none of the
carcinogenic explosives results from the Line 1 pre-design characterization data exceed the
corresponding human health-based RG or the corresponding RSLs. However, the Line 1 verification
data (Table B-3-1) shows two RDX exceedances of the human health RG at EU 7, excavation area E
(i.e., EU7-E) and EU9-B. Because both of these results are less than the corresponding RSL
(380 mg/kg) targeting a 1E-05 ECR, the remedy as applied in these areas is still health protective.

The FUSRAP and TN & Associates, Inc. (TN&A) characterization data in Tables B-1-2, B-1-3,
and B-2-2, show that four of the carcinogenic PAHs (benzo[a]anthracene, benzo[a]pyrene,
benzo[b]fluoranthene, and dibenz[a,h]anthracene) at Line 1 exceed the exceed the OU-1 risk-based
RGs; however, all sample results for these PAHs are less than the respective RSLs targeting a 1E-04
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ECR. No RG or RSL exceedances of carcinogenic PAHs were identified in the Line 1 verification
data (Table B-3-2). Table B-1-3 shows Line 1 FUSRAP characterization data for other semivolatile
organic compounds (i.e., in addition to the PAHs). Aside from the previously discussed carcinogenic
PAHs, no RG or RSL exceedances by any other semivolatile organic compounds were identified.
The cumulative ECR associated with the maximum post-remedy soil concentrations remaining over
all carcinogenic PAHs at Line 1, which is calculated based on corresponding USEPA RSLs that
target an ECR of 1E-06, is 4E-05 (i.e., for benzo[a]anthracene, benzo[a]pyrene,
benzo[b]fluoranthene, and dibenz[ah]anthracene, which exceed the OU-1 RGs, plus
benzo(k)fluoranthene and chrysene, which are not COCs). This ECR, which was calculated based on
the corresponding current USEPA industrial soil RSLs, is within the USEPA TECR range.
Therefore, the remedy is still health protective relative to the carcinogenic PAHs and semivolatile
organic compounds at Line 1.

Tables B-1-4, B-2-3, and B-3-3 show that all sample results for the PCBs and dieldrin are less
than both the OU-1 Final ROD RGs and the RSLs targeting a 1E-04 ECR.

Two carcinogenic metals (i.e., arsenic and chromium) were analyzed in soil samples at Line 1.
The OU-1 Final ROD RG for arsenic is less than the RSL targeting a 1E-04 ECR. None of the
sample results collected at Line 1 for arsenic exceed the OU-1 RG or the RSL. The OU-1 Final
ROD RG of 10,000 mg/kg established for chromium (i.e., for the hexavalent form of chromium,
or chromium VI) far exceeds the USEPA RSLs corresponding to the TECR range 1E-06
(630 mg/kg) to 1E-04 (6.3 mg/kg). As previously discussed, the assumption of chromium being
in the most toxic valence state for this metal (i.e., the hexavalent state) represents a worst-case
scenario. This assumption is consistent with past evaluations of chromium at the IAAAP in order
to ensure health protectiveness. This is because all samples collected for chromium analysis are
analyzed for total chromium, without speciation of the two common valence states in which
chromium exists in the environment (i.e., chromium III and chromium VI).

In order to validate the continued health protectiveness of the chromium VI RG and the remedy,
the analytical data available for post-remedy concentrations remaining at Line 1 have been
reviewed for this five-year review. The data show that of the remaining 296 post-remedial
sample concentrations of chromium reviewed for Line 1, only the concentrations reported for
5 samples from the FUSRAP characterization data set (Table B-1-6) exceed the RSL equivalent
to an ECR of 1E-04 (630 mg/kg). However, all 5 of the total chromium concentrations are less
than the OU-1 Final ROD RG of 10,000 mg/kg. These 5 samples, all of which were collected
from the 0 to 0.5 ft depth interval at Line 1, are listed following.

« TAAP100057 — 1,440 mg/kg
« IAAP100059 — 7,510 mg/kg
« IAAP97018 — 2,740 mg/kg
« IAAP98259 — 1,170 mg/kg
« IAAP98263 — 1,380 mg/kg

The preceding 5 sample results represent less than 2 percent of all the post-remedial chromium
data reviewed for this five-year review. Because it is assumed that an industrial worker can move
freely around the Line 1 area, the chances of actual direct contact exposures to the concentrations
at any or all of the previously identified sample locations become very insignificant, relative to
the size of the area and the minimal (less than 2 percent) exceedances of the 1E-04 ECR limit.
Additionally, when the USEPA reasonable maximum exposure scenario is applied to calculate
an EPC, represented by the lesser of the maximum detected concentration (7,510 mg/kg) and the
95 percent upper confidence limit of the arithmetic mean concentration (UCLos) (198 mg/kg), the
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EPC is determined to be less than the RSL representing an ECR of 1E-04 (630 mg/kg) (see
Table C-1c in Appendix C for the UCLys calculations). Therefore, when considering the
five most elevated chromium concentrations reported for Line 1 that are greater than the RSL
equivalent of the 1E-04 ECR for the conservatively assumed hexavalent state of chromium, in
the context of current post-remedial conditions under USEPA reasonable maximum exposure
scenario, the potential ECR to an industrial worker at Line 1 due to soil exposures (via ingestion,
dermal contact, and dust inhalation) over a 25-year duration becomes 3E-05. Because all post-
remedial concentrations of chromium result in an ECR of 3E-05, which is within the USEPA
TECR range of 1E-06 to 1E-04, the OU-1 remedy remains health protective.

Finally, the health protectiveness of the remedy was further demonstrated and confirmed for
areas in which the remedy had been applied through calculations of cumulative ECRs each for
Line 1 and the WBPS. These calculations were performed based on the USEPA RSLs for
industrial soil as being derived to target an ECR of 1E-06, and assuming the maximum post-
excavation concentrations presented previously in Tables 2-7 and 2-8 to be exposure point
concentrations for Line 1 and the WBPS, respectively. Applying this approach, the maximum
cumulative area-wide residual ECRs calculated for Line 1 and the WBPS are 9E-05 and 4E-08,
respectively. Since both of these cumulative ECRs are less than and within the USEPA TECR
range of 1E-06 and 1E-04, the health protectiveness of the remedy, i.e., relative to potential
cancer effects that may occur following exposures under an industrial land use scenario, has been
confirmed for areas at Line 1 and WBPS in which the remedy has been applied in order to meet
the OU-1 ROD RGs.

In summary, based on the previously described health protectiveness evaluations, the OU-1
risk-based soil RGs and post-remedy conditions at both Line 1 and WBPS continue to be
protective of human health.

Human Health Protectiveness Evaluations for Noncarcinogenic COCs

Table A-1-4 shows that the risk-based OU-1 Final ROD RGs for noncarcinogenic COCs are
compared to the USEPA RSLs derived for industrial soil based on systemic effects and targeting
a HQ of 1.0. These include 1,3,5-TNB, HMX, antimony, beryllium, cadmium, and thallium. The
following paragraphs discuss RG comparisons with the RSLs, along with data comparisons of
the existing post-remedy data versus the OU-1 Final ROD RGs and other health-based criteria. It
should be noted though that because none of the post-remedy data for noncarcinogenic COCs at
the WBPS (see Attachments B-4 and B-5) exceed the corresponding OU-1 RGs or RSLs, the
following discussions focus only on the Line 1 post-remedy data.

The OU-1 Final ROD RG for 1,3,5-TNB (102 mg/kg) is more health protective than the USEPA
RSL (32,000 mg/kg). Also, Tables B-1-1, B-2-1, and B-3-1 in Appendix B show that all existing
post-remedy concentrations of 1,3,5-TNB are less than both the OU-1 RG and the USEPA RSL.
Also, the OU-1 Final ROD RG for HMX (51,000 mg/kg) is more health protective than the
USEPA RSL (57,000 mg/kg), and Tables B-1-1, B-2-1, and B-3-1 show that all existing post-
remedy concentrations of HMX are less than both the OU-1 RG and the USEPA RSL. Therefore,
both the existing RGs and the implemented remedy continue to remain health protective at OU-1
for noncarcinogenic explosives.

The OU-1 Final ROD RG for antimony (816 mg/kg) exceeds the current USEPA RSL for
industrial soil (470 mg/kg). However, the data in Tables B-1-6, B-2-4, and B-3-4 show that all
existing post-remedy concentrations of antimony are less than the RG and the USEPA RSL.
Therefore, both the existing RG and the implemented remedy continue to remain health
protective at OU-1 for antimony.
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The OU-1 Final ROD RG for beryllium (5 mg/kg) is more health protective than the current
USEPA RSL (2,300 mg/kg) for industrial soil. Additionally, Tables B-1-6, B-2-4, and B-3-4
show that all existing post-remedy concentrations of beryllium are less than the RG and the
USEPA RSL. Therefore, both the existing RG and the implemented remedy continue to remain
health protective at OU-1 for beryllium.

The OU-1 Final ROD RG for cadmium (1,000 mg/kg) slightly exceeds the current USEPA RSL
for industrial soil (980 mg/kg). Pathway analysis using the USEPA SLs show that ingestion is
the primary contributor to the noncancer hazard, along with some contribution from the dermal
pathway. The hazard contribution from inhalation is negligible. The OU-1 RG is less than all of
the pathway-specific SLs. Tables B-1-6, B-2-4, and B-3-4 show that all existing post-remedy
concentrations of cadmium are less than the OU-1 Final ROD RG, as well as the USEPA RSL.
Therefore, both the existing RG and the implemented remedy continue to remain health
protective at OU-1 for cadmium.

The OU-1 Final ROD RG for thallium (143 mg/kg) exceeds the USEPA RSL (23 mg/kg for
thallic oxide). The evaluation of the soil against the soil RSL for thallic oxide is based on the
subchronic and chronic oral RfDs of 7E-04 mg/kg-day and 7E-05 mg/kg-day, respectively, that
were used in the RI/RA Report (JAYCOR 1996). Table 4-1 of that RI/RA Report cites Table 1 of
the 1992 HEAST (USEPA 1992) for these values. The chronic RfD of 7E-05 mg/kg-day was
subsequently used to derive the OU-1 soil RG of 143 mg/kg. The oral RfD values in the 1992
HEAST correspond to thallic oxide and do not correspond to any other of the forms of thallium
salts. However, Tables B-1-6, B-2-4, and B-3-4 show that all existing post-remedy
concentrations of thallium are less than both the OU-1 Final ROD RG and the USEPA RSL.
Therefore, both the existing RG and the implemented remedy continue to remain health
protective at OU-1 for thallium.

Finally, in addition to evaluating data against the aforementioned health-based comparison
values, the health protectiveness of the remedy was further demonstrated and confirmed for areas
in which the remedy had been applied through calculations of cumulative noncancer Hls each for
Line 1 and the WBPS. These calculations were performed based on the USEPA RSLs for
industrial soil as being derived to target an HI of 1, and assuming the maximum post-excavation
concentrations presented previously in Tables 2-7 and 2-8 to be exposure point concentrations
for Line 1 and the WBPS, respectively. Applying this approach, the maximum cumulative area-
wide residual HIs calculated for Line 1 and the WBPS are 0.14 and 0.17, respectively. Since both
of these noncancer HIs are less than the USEPA target limit of 1, the health protectiveness of the
remedy, i.e., relative to potential noncancer effects that may occur following exposures under an
industrial land use scenario, has been confirmed for arcas at Line 1 and WBPS in which the
remedy has been applied in order to meet the OU-1 ROD RGs.

Human Health Protectiveness Evaluation for Lead

The OU-1 Final ROD RG for lead (1,000 mg/kg) exceeds the USEPA RSL (800 mg/kg). Table
B-1-6 shows that the only existing post-remedy concentration of lead (1,450 mg/kg) that exceeds
the RG, as well as the RSL, was collected from sample location IAAP96976. This sample
represents one sample aliquot that was part of a three-sample composite collected from EU3 at
Line 1, in the vicinity of excavation area EU3-A. This sample result appears to be an outlier
result when considering data from other nearby sample locations.

In order to assess potential impacts, if any, to the health-protectiveness of the remedy as a result
of the one elevated sample concentration, the USEPA ALM, which was developed by the
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USEPA TRW, was used to calculate potential health risks associated with site (industrial) worker
and construction worker exposures to lead in soil at Line 1, within and around EU3-A.
Attachment D-1 of Appendix D shows that mean concentrations were calculated as EPCs for
lead that incorporated data from the elevated sample, plus data from eight other locations in the
immediate proximity (henceforth referred to as the EU3-A area) (IAAP100000, IAAP100002,
IAAP100004, IAAP100006, IAAP100008, IAAP103900, IAAP103904, and IAAP111608). For
this evaluation, the site worker EPC for lead (198 mg/kg) was calculated as the arithmetic mean
of pre-remedy FUSRAP characterization data collected at the EU3-A area to a depth of 1.0 ft bgs
(for consistency with the FUSRAP RI [USACE 2008a]), plus all post-remedy verification data.
The construction worker EPC for lead (152 mg/kg) was calculated as the arithmetic mean of all
pre-remedy FUSRAP characterization data collected at the EU3-A area (available to the
maximum depth of 2 ft bgs), plus all post-remedy verification data. Application of the arithmetic
mean as the EPC is consistent with USEPA guidance (USEPA 2003b). The EPCs were then
entered into the USEPA ALM to assess potential human health risks to a human receptor
(worker) who randomly moves across the evaluated area (i.e., the EU3-A area) while working at
Line 1.

Generally, the ALM determines risk to the fetus of a pregnant adult female based on maternal
exposures to outdoor soil and/or indoor dust. For this five-year review, the ALM was used to
calculate the percent probability that post-exposure fetal blood lead (PbB) levels will exceed a
benchmark of 5 pg/dL of blood. For this evaluation, an elevated risk is indicated by a greater
than 5 percent probability that fetal PbB levels could exceed the 5 pg/dL benchmark following
maternal exposures. The ALM calculations and results for this evaluation are presented in
Attachment D-2 of Appendix D. Calculation inputs for baseline PbB (0.6 pg/dL) and geometric
standard deviation for PbB (1.8) were entered into the ALM in a manner consistent with current
USEPA recommendations according to the guidance entitled: Transmittal of the Update of the
Adult Lead Methodology’s Default Baseline Blood Lead Concentration and Geometric Standard
Deviation Parameters (USEPA 2017). An exposure frequency of 200 days per year assumes the
pregnant site worker or construction works in the area 5 days per week over 40 weeks of
pregnancy. The results of the ALM calculations for the EU3-A area show no elevated fetal risks
due to either site worker or construction worker exposures to lead in soil. Attachment D-2 shows
that the maximum probabilities of exceeding the 5 pg/dL fetal PbB benchmark are 0.076 percent
and 3.5 percent under the site worker and construction worker scenarios, respectively. Therefore,
both the existing OU-1 Final ROD RG and the implemented remedy continue to remain health
protective at OU-1 for lead, even with the outlier result of 1,450 mg/kg included in the ALM
calculations.

Ground-Water Protectiveness Evaluations for RDX and 2,4,6-TNT in OU-1

In addition to risk-based soil RGs for the protection of human health, the potential impact to
ground water from residual RDX and 2,4,6-TNT contamination in soil was also evaluated. The
Summers model was used to estimate the RDX and TNT soil RGs (1.3 mg/kg and 47.6 mg/kg,
respectively) at OU-1. Generally, the Summers model estimates leaching of a chemical from soil
directly to the underlying ground water, while applying simple, yet site-specific inputs for
vertical volumetric water flow through the soil column, along with the horizontal volumetric
flow rate of ground water in the subject aquifer. According to the OU-1 Final ROD
(USACE 1998a), the derivation of the RGs for RDX and 2,4,6-TNT ensures that downward
migration of RDX and 2,4,6-TNT into the underlying ground water, would not result in ground-
water concentration exceedances of the USEPA lifetime health advisory level of 2 ug/L for
either explosive. The most recent USEPA publication of Drinking Water Standards and Health
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Advisories (USEPA 2012) shows that this lifetime health advisory level has not been changed for
either compound since the publication of the OU-1 Final ROD and ESD documents. These site-
specific “leaching” RGs or ground-water protection RGs are 1.3 mg/kg for RDX and 47.6 mg/kg
for 2,4,6-TNT. The ground-water protection RGs also meet the goals for unrestricted land
application of treated soil (USACE 1998a).

Table A-1-4 shows comparisons of the ground-water protection RGs for RDX and 2,4,6-TNT vs
available USEPA Soil Screening Levels (SSLs), which are provided in the USEPA RSL tables
(USEPA 2018a). Both the RDX SSL (0.00037 mg/kg) and the 2,4,6-TNT SSL (0.015 mg/kg) are
derived based on generic assumptions and protection of the carcinogenic tap water RSLs
(0.7 ug/L and 2.5 ng/L, respectively) that each target an ECR of 1E-06. Both RGs exceed the
corresponding SSLs, even those SSLs that target the upper limit of the USEPA TECR range, 1E-04.

Based on the OU-1 Final ROD ground-water protection RG comparisons with the available post-
remedy data for Line 1, no 2,4,6-TNT sample results exceed the RG of 47.6 mg/kg. However, at
Line 1, 23 RDX sample results out of a total of 1,404 results exceed the RG of 1.3 mg/kg. The
maximum RDX concentration at Line 1 exceeding the RG was 200 mg/kg, which was detected
in an excavation wall during verification at EU7-E. However, the frequency of the RDX ground-
water protection RG exceedances across Line 1 is less than 2 percent. Additionally, Table C-1a
in Appendix C shows that a site-wide EPC of 1.2 mg/kg was calculated for RDX based on the
UCLys concentration, which assumes that all areas of Line 1 are potentially contributing to
ground-water concentrations. This EPC is less than the ground-water protection RG of
1.3 mg/kg, but greater than the USEPA SSL corresponding to a 1E-04 ECR (0.037 mg/kg)
(USEPA 2018a).

The sample exceedances are consistent with RDX ground-water plumes that have been identified
at Line 1, based on the 2 pg/L lifetime health advisory, under an ongoing investigation that is
being conducted under the U.S. Army’s Installation Restoration Program. Contributing to the
RDX exceedance of the ground-water protection RG is soil found to be inaccessible due to the
presence of buildings or other structures. The IAAAP is an industrial/military installation where
ground water is not being used as a potable source by any workers. The ground water beneath the
IAAAP is not expected to be used for such purposes in the foreseeable future. Potential direct
contact with soil is the more plausible exposure scenario for a worker.

In summary, the remedy has been demonstrated to be protective of ground water relative to
2,4,6-TNT. However, for RDX, demonstration of ground-water protection of the remedy is
inconclusive as additional investigations are being conducted that will eventually yield more data
and consideration of possible further actions at Line 1, as appropriate.

Ground-Water Protectiveness Evaluations for Barium at the WBPS

During remedial actions at the WBPS, barium was found at concentrations that exceeded the
LDR, which was used as screening criteria (based on the “20 times TCLP” rule for metals).
USACE developed a site-specific RG for barium-only contaminated soil at the WBPS based on
ground-water protection since it was the more stringent value than the human health risk-based
RGs or Eco CCs. Therefore, a site-specific ground-water protection RG for the WBPS was
developed based on Summers Model calculations, as was done for TNT and RDX. All Summers
model calculations are based on with a literature-based on site-specific soil-to-water distribution
coefficient (Kd). For the WBPS soil, a Kd value of 84 L/kg for barium was calculated by the
USACE from existing leachability data obtained from analyses of total barium in WBPS soil
samples and barium in the associated leachate. Barium concentrations in leachate were
determined using the USEPA TCLP. The site-specific Kd was determined as the average value
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estimated for a dataset consisting of 283 samples analyzed for both total barium and TCLP
barium. The technical approach for the development of the barium RG is described in
Appendix B of the 2011 OU-1 ROD ESD (Tetra Tech 2011b). Calculation of the barium RG was
designed to ensure protection the USEPA MCL (2,000 pg/L) in the underlying aquifer. Based on
site-specific leachability data applied to the Summers model calculations, the total barium
measured in soil at concentrations of less than 4,100 mg/kg are considered as not only being
protective of the MCL in ground water, but as having met USEPA TCLP criterion.

Table A-1-4 shows a comparison of the ground-water protection RG for barium vs USEPA SSLs
(USEPA 2018a). One SSL (82 mg/kg) is derived based on protection of the MCL, and the other
SSL (160 mg/kg) is based on protection of the noncancer tap water RSL (3,800 pg/L) targeting a
HQ of 1.0. Both SSLs, which are derived, based on generic assumptions, appear to be more
health-conservative than the site-specific ground-water protection RG derived for the WBPS.
However, all post-remedy soil data available for the WBPS (Attachments B-4 and B-5), are less
than the RG, which was derived for the 2011 OU-1 ROD ESD (Tetra Tech 2011b) based on site-
specific Summers model inputs, including the Kd that was determined based on site-specific soil
and leachate barium data. Additionally, as shown in Table A-1-4, the ground-water protection
RG is less than the corresponding USEPA RSL of 220,000 mg/kg (USEPA 2018a). This
indicates that both the RG and the implemented remedy are not only protective of the WBPS
ground water, but also protective of human health under the existing industrial land use
conditions.

Ecological Protectiveness Evaluations

Eco CCs for soil at Line 1 and the WBPS were established for protection of the Indiana bat, an
endangered species observed to be present around the TAAAP, during development of the
FUSRAP RD/RAWD (USACE 2008b). The Eco CCs were derived in accordance with the
methods established in the BERA (Appendix M, Attachments F and G) (USACE 2004), as well as
in the 2008 OU-1 ROD ESD (Tetra Tech 2008). During preparation of the BERA (USACE 2004)
Eco CCs were initially derived for the following terrestrial receptors: the white-footed mouse,
short-tailed shrew, and the Indiana bat. However, based on the 2008 OU-1 IROD ESD
(Tetra Tech 2008), as well as the BERA (Appendix M, Attachments F and G), the Indiana bat
has become the only terrestrial receptor for which Eco CCs need to be developed. As discussed
in the FUSRAP RI (USACE 2008a) the Eco CCs were initially derived using a model that
assumes ingestion of earthworms living in contaminated soil at the TAAAP. However, per
Appendix M (Attachments F and G) of the BERA (USACE 2004), this assumption is overly
conservative because the diet of the Indiana bat does not include earthworms, and the
bioaccumulation factors (BAFs) in the model was replaced with those based on insects that have
bioaccumulated contaminants from site soil.

The Eco CCs were established for ecological COCs identified in soil at both Line 1 and WBPS.
These values are presented in Table A-1-6. For this analysis, the Eco CCs were first compared to
individual post-remedy sample results for each site in Appendix B. If at least one detected
concentration exceeded a corresponding Eco CC, then an EPC was calculated for the exceeding

chemical(s) for that site. The comparison of the EPCs to Eco CCs was a key line-of-evidence in
the BERA (USACE 2004) for the terrestrial environment.
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Table A-1-6. Ecological Critical Concentrations for Ecological Contaminants of Concern at
Line 1 and West Burn Pads Area South of the Road in OU-1

Installation-Wide
. Ecological . EPCs for COCs with
Contaminant . Eco CC" (mg/kg) Sample Results
Type Conéz:)r:;z::t of Exceeding the Eco
CCs (mg/kg)
Line 1 WBPS Line 1 WBPS
Metals Antimony 1,161 8,557 - —
Arsenic 156 1,150 - -—
Barium 2,520 18,567 585 -—-
Cadmium 77.4 570 --- ---
Cobalt 743 5,476 --- ---
Copper 2,444.73 2,444.73 --- -—-
Lead 11,706 86,253 -—- ---
Manganese 21,987 162,010 -—- -—
Mercury 1.86 13.7 0.21 -
Nickel 3,097 22,818 - -—-
Selenium 1.61 11.9 1.13 ---
Silver 91.7 676 4.79 ---
Thallium 19.1 67.5 - ---
Vanadium 1,774 13,069 --- -—
PCBs Aroclor-1254 1.14 8.39 - -
Aroclor-1260 1.14 8.37 0.62 ---
Dieldrin 0.035 0.25 - —
Explosives 1,3-DNB 0.31 2.29 0.13
2,4,6-TNT 3.55 26.2 0.18 -
RDX 25.6 189 1.20 ---
HMX 15.2 112 2.17 ---
*  Eco CCs were defined in the FUSRAP RD/RAWD (USACE 2008b).
Notes:

--- Indicates that the Eco CC is not available or that the EPC calculation was not necessary since none of the sample
results exceeded the Eco CC for the parameter.

EPC calculations for ecological COCs that exceed the corresponding Eco CCs by at least
one sample are presented in Appendix C. Table B-1-6 shows that single-sample exceedances of
barium, mercury, selenium, silver, Aroclor-1260, 1,3-dinitrobenzene (DNB), 2,4,6-TNT, RDX,
and HMX occurred at Line 1, for which EPCs were subsequently calculated. Table A-1-6 and
Appendix B show no individual post-remedy soil sample exceedances of corresponding Eco CCs
at WBPS; therefore, no EPCs were calculated for that site. The EPC comparisons with the
respective Eco CCs in Table A-1-6 indicate no exceedances of the Eco CCs. Therefore, it is
concluded that both the existing Eco CCs and the remedy continue to remain protective of the
environment at OU-1 for all ecological COCs at Line 1 and the WBPS.
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(On the CD-ROM on the Back Cover of this Report)
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QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels and remedial
action objectives used at the time of the remedy selection still valid?

Yes.

The exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of remedy
selection are still valid, and any changes in these values have no impact on health protectiveness.
As of the writing of this Five-Year Review Report, remediation of DU-contaminated soil and
DU-contaminated soil on structural surfaces at the FSA are still in progress in order to achieve
the DU RGs of 150 pCi/g and 23,000 dpm/100 cm?, respectively, which were established in the
FUSRAP ROD (USACE 2011a) for OU-8. However, decontamination/replacement of
DU-contaminated components located in two structures (Buildings 1-11 and 1-63-6) at Line 1,
have been completed in accordance with the FUSRAP ROD (USACE 2011a).

CHANGESIN STANDARDS TO BE CONSIDERED

During soil and structural surface remedia actions, which are ongoing at the FSA and Line 1,
location-specific, chemical-specific, and action-specific ARARs established in the FUSRAP
ROD (USACE 2011a) have been met. A list and analyses of the three ARARs for identified for
OU-8 in the FUSRAP ROD (USACE 2011a) are presented in Table A-2-1. The analysis shows
that all three standards continue to be relevant and appropriate, in the context of current site
conditions and the remedies being implemented.

Table A-2-1. Analysis of L ocation-, Chemical-, and Action-Specific ARARsfor Operable
Unit 8 FUSRAP Remediation of DU-Contaminated Soil and Soil on Structural Surfaces,
lowa Army Ammunition Plant, Middletown, | owa

Excavation of DU-Contaminated Soil with Physical

ARAR Citation Treatment and Off-Site Disposal
Decontamination/Replacement of Structures
Endangered Species Act 16 USC §1538(a)(1) Location-specific ARAR from the FUSRAP ROD
(USACE 20114).

These provisions prohibit the illegal taking of afederally
listed endangered species. Federal agencies are required
to ensure their actions do not jeopardize the continued
existence of alisted species or result in destruction of or
adverse modification of its critical habitat.

A federally listed endangered species, the Indiana bat,
may be found as a transient species within the FUSRAP
areas of the IAAAP. Therefore, these requirements
continue to be relevant and appropriate for remedial
actions conducted within the FUSRAP areas of OU-8.
The selected remedy will comply with these provisions.
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Table A-2-1. Analysis of L ocation-, Chemical-, and Action-Specific ARARsfor Operable
Unit 8 FUSRAP Remediation of DU-Contaminated Soil and Soil on Structural Surfaces,
lowa Army Ammunition Plant, Middletown, lowa (Continued)

ARAR Citation

Excavation of DU-Contaminated Soil with Physical
Treatment and Off-Site Disposal

Decontamination/Replacement of Structures

10 CFR 20 Subpart E, 10 CFR 20.1403(b) and (€)

(NRC Radiological Criteriafor License Termination)

Chemical-specific ARAR from the FUSRAP ROD
(USACE 20114).

These provisions identify the criteria under which a site
is acceptable for license termination under restricted
conditions. 10 CFR 20.1403(b) requires provisions for
legally enforceable ingtitutional controls that provide
reasonable assurance that the TEDE from residual
radioactivity distinguishable from background to the
average member of the critical group will not exceed
25 mrem/year. 10 CFR 20.1403(e) requires that the
annual dose to an average member of the critical group
is ALARA and would not exceed 100 mrem/year if
LUCsare no longer present.

These criteria continue to be relevant and appropriate to
the cleanup of DU-contaminated soil and structures at
the FSAs under the FUSRAP. They were used to
develop the industrial RGs for soil and structures. The
selected remedy will comply with these criteria through
the excavation and off-site disposal of soil and structural
material that exceed the industrial RGs.

10 CFR 20 Subpart B, 10 CFR 20.1101(d)

(Radiation Protection Program)

Action-specific  ARAR from the FUSRAP ROD
(USACE 20114).

These provisions impose a constraint on air emissions of
radioactive material to the environment, excluding
Rn-222 and its daughters, such that the highest
individual dose to the public will not exceed
10 mrem/year. These requirements continue to be
relevant and appropriate to actions involving releases of
airborne radioactive materials during remediation. The
selected remedy will comply with these provisions.

CHANGESIN EXPOSURE PATHWAYS, EXPOSURE ASSUMPTIONS, AND RISK

ASSESSMENT METHODS

No changes in land use or physical characteristics at OU-8 have occurred that would lead to a
change in the COCs, potential receptors, exposure pathways, or exposure assumptions that were
applied during remedy selection and the development of the FUSRAP ROD RGs for both DU in
soil and DU in soil on structural surfaces. Additionaly, no changes in the radiological risk
assessment methods used to evaluate ECR and dose associated