Per the Federal Facility Agreement for lowa Army Ammunition
Plant, Article X.B.1, the attached document is the final version of
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Iowa AAP Background

» Load, Assemble, & Pack (LAP) Munitions
Production Facility

— Government-Owned, Contractor-Operated
(GOCO)
* Mason & Hanger - Silas Mason Company, Inc.

— Army Industrial Operations Command (IOC)
— Conventional Munitions Production

* Operational Period - 1941 to Present

Iowa AAP Background

» Location - Southeast Iowa
— 5-10 miles west of Burlington, Iowa and the
Mississippi River
~ Between Middletown, Iowa (on north border)
and Augusta,éIowa (on south border)
— South Border Adjacent to the Skunk River
 Facility Size
-~ 19,127 acres (30 sqr. miles)
_ 1,148 buildings
— >1,000 current employees



Iowa AAP Background

* Primary Contaminants
— Explosives (TNT, RDX, HMX)
— Metals
— Volatile Organic Compounds (VOCs)
* Secondary Contaminants
— Semi-Volatile Organic Compounds (SVOCs)
— Pesticides / Herbicides '
— PCBs
— Radionuclides

Iowa AAP Background

e Contaminated Media
— Soil
» >170 Sites & Sub-sites
* >150,000 cubic yards

— Surface Water
* Streams and Impoundments
» Low-level Contamination beyond IAAAP’s
Boundaries
— Groundwater
* Localized Plumes near “Source” Areas
* Impacted Private Wells South of JAAAP
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Iowa AAP Background

* Origin of Contamination
— Primarily Due to the Historical Discharge of
Explosives-Contaminated Wastewater to
Surface Soils and to Streams & Impoundments

« “Pinkwater” = term commonly used to describe
wastewater contaminated with explosives due to the
pink/red color resulting from the photo-chemical
reaction of certain explosive compounds in solution

* Best Disposal Practice of the Time

Iowa AAP Background

* Origin of Contamination (cont.)
— Direct Disposal of Explosives and Explosives-
Contaminated Materials
» Open Burning
» Surface and Sub-Surface Land Disposal
*» Detonation
— Fuel and Solvent Uses, Spills, and Disposal
— Pesticide and Herbicide Applications, Spills,
and Disposal
— Lead-Based Paint



Iowa AAP Background

* Cleanup Funding
" — Primarily via Congressionally-appropriated
Environmental Restoration Account (ERA)
* Formerly Dept. of Defense ERA (DERA)
* Currently Army ERA (ERA-Army)
— Secondary Funding from Facility Operating
Budget (and other misc. sources)

Iowa AAP Background

* Primary Executors of IAAAP Cleanup
— U.S. Army Corps of Engineers (USACE)
. OmJaha District
» Walerways Experiment Station (WES)
— U.S. Army Environmental Center (AEC)
— Jowa AAP

» Mason & Hanger - Silas Mason Company (GOCO
Contractor)



Iowa AAP Background

» Regulatory Oversight of IAAAP Cleanup
— Primary - USEPA, Region VII (Kansas City)
— Secondary - Iowa Department of Natural

Resources (IA-DNR)

* JAAAP added to EPA’s National Priorities
List (NPL) in 1990
— HRS Score =29.73

 EPA/Army Interagency Agreement - 1990

Iowa AAP Background

» Army-EPA Relationship

— Historically Somewhat Adversarial
« Informal Dispute Initiated by EPA in May 1994

~ Currently Very Positive

« Relationship Improved thru Partnering and
Teamwork Approach

 Recognition of Mutual Agency Goals

* Recognition of Conflicting Agency Constraints
* Focus is on Agreement

* Focus is on Remediation
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Iowa AAP Background

» Current Inter-Agency Teamwork Approach
— Frequent On-Site Team Meetings
— Joint Scoping of Project Requirements
— Joint Document Preparation
— Continual Review during Project Execution

— Real-Time Adjustments during Project
Execution

Iowa AAP Background

» Current Inter-Agency Participation
— Jowa AAP
— U.S. EPA and Iowa DNR
— U.S. Army Corps of Engineers

* Omaha District
» Waterways Experiment Station

— Army Environmental Center

— U.S. Fish & Wildlife Service

— University of Iowa

— Numerous Private Sector Firms

— Local Community (RAB recently established)
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Prior Cleanup-Related Activities

* More than 17 Major Studies/Investigations
between 1975 and 1997

* Closure of North Section of Trench 5 at the
Inert Landfill - 1989

* Line 6 Sumps and Contaminated Soil
Removal - 1993 (Cost = $1.2M)

» Connection of Local Residences (Affected
by Off-Site Groundwater Contamination) to
Public Water Supply - 1994

Prior Cleanup-Related Activities

» Explosives-Sumps Removal Action -

1994/1995

— Removal/Disposal of 60 Wastewater Sumps

— On-Site Disposal (1.e., Stockpile) of 1,000
cubic yards of Soil Contaminated with
Explosives and/or Metals

— Off-Site Disposal of 10 cubic yards of
Mercury-Contaminated Soil

— Project Cost=$1M



e e 0 S e P e

Prior Cleanup-Related Activities

* Pesticide Pit Removal Action - 1995/1996

— Off-Site Disposal of 160 cubic yards of
.Contaminated Soils

— Dioxins/Furans Contaminants in the Soil
* Army Requested “Contained-Out” Ruling from EPA
regarding Lightly-Contaminated Soil
* Innovative Solution Resulted in $750K Savings in
Disposal Costs

— Project Cost = $750K






Line 800 Pinkwater Lagoon
« Former Lagoon Located Adjacent to Line
800 Production Facilities and Adjacent to an
Intermittent Tributary to Brush Creek

— Received Pinkwater Discharges from Line 800,
plus Sludges Trucked in from Other Lines

— Unlined 5-acre Lagoon, 4-feet Deep,
Surrounded by an Earthen Berm

— Originally Contained Leaching Fields and
Evaporation Furrows (in 1943)

— Eventually Converted to Settling Pond Prior to
Discharge to Brush Creek Tributary

Line 800 Pinkwater Lagoon

* 74,736 cubic yards of Explosives-
Contaminated Soil Excavated from Area in
1997

_ Excavated Soil Contained >80,000 Ibs of
explosives

— Excavated Soil Segregated by Level of
Contamination

— Excavated Soil Relocated to Inert Landfill Site



Line 800 Pinkwater Lagoon

e Excavated Area will be Converted to a
Wetlands

— Provides Large Cost Savings due to Avoidance
of Backfill for Excavation Site

— Provides Local Ecological Enhancement

— Wetlands Design Incorporates Plant Species to
“Phytoremediate” Residual Contaminants



IAAAP Soil Disposition

Line 1

Mass of Explosives

"Soil Repository”

Landfill Cap

Explosives-Contaminated Soil Disposition Matrix (by VOLUME, by Source Areas)
Temporary Stockpile Permanent Landfill Permanent Landfilt Totals
in Trench #7 "CAMU" in Trench #6 as "Random Fill"
(pending treatment) RCRA Subtitle C under Inert
"Soil Repository” Landfill Cap
Line 1 Volume (yd*) 618 1,234 6,418 - 8,270
Impoundment
Ratio 7% 15% 78% 100%
Line 800 Volume (yd®) 6,803 12,133 55,800 74,736
Lagoon
Ratio 9% 16% 75% 100%
Totals Volume (yd?) 7.421 13,367 62,218 83,006
Ratio 9% 16% 75% 100%
IAAAP Soil D1 1t1
Expiosives-Contaminated Soil Disposition Matrix (by CONTAMINANT MASS, by Source Areas)
Temporary Stockpile Permanent Landfill Permanent Landfill Totals
in Trench #7 “"CAMU" in Trench #6 as "Random Fill"
(pending treatment) RCRA Subtitle C under Inert

Impoundment .
Ratio 58% 32% 10% 100%
Line 800 | Mass of Explosives | 28497 | 62824 | 5938 | 13,001 1,971 4345 | 36,406 | 80,261
Lagoon kg b kg i kg ib kg Ib
Ratio 78% 16% 5% 100%
Totals Mass of Explosives | 29,537 | 65,117 6,508 14,348 | 2,147 4,733 | 38,192 | 84,198
kg b kg b kg b kg Ib
Ratio T7% 17% 6% 100%
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Line 1 Pinkwater Impoundment

e Former Impoundment Located Adjacent to
Line 1 Production Facilities Along Upper
Reaches of Brush Creek

— Received Large Volumes of Line 1 Pinkwater
Discharges from 1948 to 1975

— 1,300 to 2,400 feet long
— 3.6 to 7.5 acres

— Embankment Breached after 1975
« Brush Creek Flowed thru Area after Breach
« Area Re-Vegetated after Breach

Line 1 Pinkwater Impoundment

« 8,270 cubic yards of Explosives-
Contaminated Soil Excavated from Area in
early 1997

— Excavated Soil Contained >3,900 1bs of
explosives

— Excavated Soil Segregated by Level of
Contamination

— Excavated Soil Relocated to Inert Landfill Site
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Line 1 Pinkwater Impoundment

e Excavated Area will be Converted to a
Wetlands

— Provides Cost Savings due to Avoidance of
Backfill for Excavation Site

— Provides Local Ecological Enhancement

— Wetlands Design Incorporates Plant Species to
“Phytoremediate” Residual Contaminants



IAAAP Soil Disposition

Explosives-Contaminated Soil Disposition Matrix (by VOLUME, by Source Areas)

‘Temporary Stockpiie Permanent Landfill Permanent Landfill Totals
in Trench #7 "CAMU” in Trench #6 as "Random Fill"
(pending treatment) RCRA Subtitle C under Inert
"Soil Repository” Landfill Cap
e ... ________________________ _________
Line 1 Volume (yd®) 618 1,234 6,418 8,270
Impoundment
Ratio 7% 15% 78% 100%
Line 800 Volume (yd®) 6,803 12,133 55,800 74,736
Lagoon
Ratio 9% 16% 75% 100%
Totals Volume (yd®) 7.421 13,367 62,218 83,006
Ratio 9% 16% 75% 100%
I ! ! !P S 01 Do oto f——
Explosives-Contaminated Soil Disposition Matrix (by CONTAMINANT MASS, by Source Areas)
Temporary Stockpile Permanent Landfill Permanent Landfill Totals
in Trench #7 "CAMU" in Trench #6 as "Random Fill"
(pending treatment) RCRA Subtitle C under Inert
"Soit Repository” Landfill Cap
Line 1 Mass of Explosives 1,040 2,283 570 1,257 176 388 1,786 3,937
Impoundment kg b kg b kg Ib kg Ib
Ratio 58% 32% 10% 100%
Line 800 Mass of Explosives | 28,497 62,824 5938 13,091 1,971 4,345 36,406 | 80,261
Lagoon kg b =kg © b kg . Ib kg Ib
Ratio 78% 16% 5% 100%
Totals Mass of Explosives | 29,537 | 65117 | 6508 *| 14,348 | 2,147 4,733 | 38,192 | 84,198
kg Ib kg . Ib kg b kg b
Ratio % 17% 6% 100%


































Additional Current Efforts

» Wetlands Borrow Area

— Used as a Borrow Source for Clean Soil |
Requirements in Line 1/800 and Inert Landfill
Project

— 150,000 cubic yards Excavated

— Excavation Site Converted to Lake and
Wetlands

» Significant Local Ecological Enhancement
* Coordinated with U.S. Fish & Wildlife Service

3%


















STUMP LAKE



Additional Current Efforts

o Stump Lake
— Silted-In Lake Near Inert Landfill Site
— Breached Dam to Dry Out Lake Bed
— Sediment Mined for Use as Topsoil

— Sediment also Used for Wetlands “Seed-Bank™
at the Lines 1 & 800 “Phtyo” Wetlands

— Avoids Need to Obtain Topsoil from
Productive Farmland

Additional Current Efforts

» Stump Lake (cont.)
— Dam Re-Constructed and Lake Re-Established
After Sediment Mining Complete
* Significant Improvement to Quality of Lake

* Significant Local Ecological Enhancement
» Coordinated with U.S. Fish & Wildlife Service
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Inert Landfill Area

Trench 7 Temporary Stockpile (CAMU)
Trench 6 Soil Repository

Trenches 1-5 Municipal Landfill and
Random Fill Area

Soil Disposition
Burning Grounds
Sedimentation Control Dams



- Inert Landfill, Trenches 1-5

* Previously Filled, Primarily with Sanitary
Landfill Materials i
— residential and cafeteria refuse/garbage
— wood/lumber
— plastic
— metal
— paper
— asbestos insulation (in double plastic bags)

Inert Landfill, Trenches 1-5

* Sanitary Landfill Areas Require “Closure’
with Installation of Low-Permeability Cap
and Long-Term Groundwater Monitoring

* North Epd of Trench 5 Contains “Special
Wastes”
— Ash from Contaminated Waste Processor
— Ash from Explosive Waste Incinerator

'— Ash from Open Burning of Explosives and
Explosives-Contaminated Wastes
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Inert Landfill, Trenches 1-5

* North End of Trench 5 Previously Capped
and RCRA Closure Completed

 Entire Area To Receive Synthetic Cap (17
acres Capped by Fall 1997)
— 6” Topsoil (with shallow-rooted vegetation)
— 24” Select Fill (cover soil)
— Geonet Drainagé Layer
— 40 mil Geomembrane (low permeability layer)
— “Random Fill”

Inert Landfill, Trenches 1-5
» Cap Design

— Isolates Waste Materials
— Eliminates Direct Human & Animal Contact

— Contains Waste Materials in a Controlled
Environment
* Drastically Reduces Surface Water Infiltration

* Minimizes Potential Transport of Contaminants
from Landfill to Groundwater

— Allows Management and Safe Release of Gases
Generated by Decaying Organic Matter



Inert Landfill, Trenches 1-5

» Random Fill Required to Bring Landfill
Surfaces to Proper Slopes for Adequate
Drainage
— Large Volumes of Soil Required (approx.

100,000 cubic yards)
— Lightly-Contaminated Soil Can Be Used (since
it is placed under a cap)

» Lightly-Contaminated Soil from Lines 1& 800
Excavations Available for Use

» Large Cost Savings Results from “Dual Use”
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IAAAP Soil Disposition

Explosives-Contaminated Soil Disposition Matrix (General)

Temporary Stockpile

in Trench #7 "CAMU"

(pending treatment)

Level of Soil Contamination

Permanent Landfill
in Trench #6
RCRA Subtitle C
"Soil Repository”

Permanent Landfill
as "Random Fill"
under Inert
Landfill Cap

Low

Leave
In-Place

Level of Soil Exposure greater than 10°® less than 10°° less than 10°® -NA-
"Cumulative Pathway but
Exposure greater than 10°
Risk" .
Groundwater greater than 107 less than
Exposure 10°
Pathway
NOTES: 1. "Level of risk” refers to the projected rate of incidence of a severe reaction to a contaminant at

a particular.concentration, in a particular media (e.g., soil, water, air, etc.), and via a particular
exposure scenario (as defined by EPA). For example, a 10? risk represents a contaminant
level which is expected to produce one severe reaction among every 1,000,000 people

exposed to the defined scenario. :

IAAAP Soil Disposition

"Cumulative Exposure Risk " refers to the sum of the risks contributed by each of the several
individual contaminants of concem.

Explosives-Contaminated Soil Disposition Matrix (Compound-Specific Examples)

Temporary Stockpiie Permanent Landfill Permanent Landfill Leave
in Trench #7 "CAMU® in Trench #6 as "Random Fill" In-Place
(pending treatment) RCRA Subtitle C under Inert
"Soil Repository” Landfill Cap
"Compound-Specific" TNT greater than less than less than less than
Soil Contaminant 1,960 mg/kg 1,960 mg/kg 196 mg/kg 47.5 mg/kg
Levels but but
greater than greater than
196 mg/kg 47.5 mg/kg
RDX greater than less than less than less than
530 mg/kg 530 mg/kg 53 mg/kg 1.3 mg/kg
but but
greater than greater than
53 mg/kg 1.3 mg/kg
NOTES: 1. "Leave-In-Place” soil concentrations were calculated using the "Summers Model”, which
models the relationship between soil and groundwater contaminant concentrations.
2. TNT and RDX concentrations of 2 ug/i (or 2 ppb) in groundwater represent 10° levels of
groundwater exposure risk.
3.

Soil containing 47.5 mg/kg of TNT is expected to produce groundwater containing 2 ug/l of

TNT. Similarly, soil containing 1.3 mg/kg of RDX is expected to produce groundwater
containing 2 ug/i of RDX.
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IAAAP Soil Disposition
« EPA/CERCLA “Preference for Treatment”
— Army/EPA Agreement that Final Soil
Disposition Would Include At Least 50%
Treatment (as measured by contaminant mass)
* Treatment Costs Based Upon VOLUME of
Soil, Not Contaminant Mass
« EPA & Army BOTH “Win” if High
Percentage of Contaminant Mass is
Concentrated in Low Percentage of
Excavated Soil Volume





















CAMU



Trench 7 Soil Stockpile

Designed for Temporary Storage of “Highly
Contaminated” Soil ... Pending Treatment
Designed per RCRA Stockpile .
Requirements ... similar to “Subtitle C”
(Hazardous Waste) Landfill Cell

— Double Bottom Liner (60 mil Geomembrane)
* Leachate Collection & Treatment Systems
* Leak Detection System

— Synthetic Cap

Trench 7 Soil Stockpile

Permitted by EPA as a RCRA “Corrective
Action Management Unit” (CAMU)
Utilizes Pre-Existing Borrow Trench/Pit
— Minimizes Construction Cost

— Minimizes Land Use

— Minimizes Environmental Impacts

Flexible Design Capacity

— 13,000 cubic yards, “level”
— 30,000 cubic yards, “mounded”
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TRENCH 6



Trench 6 Soil Repository

* Designed for Permanent Storage of
“Moderately Contaminated” Soil ... Without
Treatment

* Designed per RCRA “Subtitle C”
(Hazardous Waste) Landfill Requirements

— Double Bottom Liner (60 mil Geomembrane)
* Leachate Collection & Treatment Systems
* Leak Detection System

— Synthetic Cap

Trench 6 Soil Repository

o Utilizes Pre-Existing Landfill Trench
— Minimizes Construction Cost
— Minimizes Land Use
— Minimizes Environmental Impacts

* Flexible Design Capacity
— 65,000 cubic yards, “level”
— 100,000 cubic yards, “mounded”
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EXPLOSIVE SUMPS



Additional Current Efforts

e Inert Landfill Burning Grounds

— 14,200 cubic yards of Metals-Contaminated
Soil Excavated & Relocated as Random Fill
under the Inert Landfill Cap (without treatment)

* Explosives-Sumps Stockpile

— 1,700 cubic yards of Previously-Excavated Soil
Relocated To Trench 6 Soil Repository

* Blue Sludge

— 300 cubic yards of Metals-Contaminated Soil
Relocated from Former Lagoon to Trench 6

7]







BURNING GROUNDS
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Additional Current Efforts

o Inert Landfill Burning Grounds

— 14,200 cubic yards of Metals-Contaminated
Soil Excavated & Relocated as Random Fill
under the Inert Landfill Cap (without treatment)

» Explosives-Sumps Stockpile

— 1,700 cubic yards of Previously-Excavated Soil
Relocated To Trench 6 Soil Repository

e Blue Sludge

— 300 cubic yards of Metals-Contaminated Soil
Relocated from Former Lagoon to Trench 6
















BLUE SLUDGE



Additional Current Efforts

e Inert Landfill Burning Grounds

— 14,200 cubic yards of Metals-Contaminated
Soil Excavated & Relocated as Random Fill
under the Inert Landfill Cap (without treatment)

 Explosives-Sumps Stockpile

— 1,700 cubic yards of Previously-Excavated Soil
Relocated To Trench 6 Soil Repository

 Blue Sludge

— 300 cubic yards of Metals-Contaminated Soil
Relocated from Former Lagoon to Trench 6
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CAMU SEDIMENT DAM



Additional Current Efforts

» Trench 6 Sediment Control Dam

— Built to Control Sediment-Laden Run-Off from
Precipitation Events

— Captures Run-Off from Most of Inert Landfill
Area (>20 acres)

— Due to Unexpected Mobility of RDX, Captured
Water Has Required Treatment with Granular
Activated Carbon Prior to Discharge

Additional Current Efforts

* Trench 7 Sediment Control Dam

— Functions Similar to Trench 6 Sed Dam, but
Captures Run-Off from Much Smaller Area
(<6 acres)

— As with Trench 6 Sed Dam, Captured Water
Has Required Treatment with Granular
Activated Carbon Prior to Discharge















TRENCH 6 SEDIMENT DAM
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Additional Current Efforts

* Trench 6 Sediment Control Dam
— Built to Control Sediment-Laden Run-Off from
Precipitation Events
— Captures Run-Off from Most of Inert Landfill
Area (>20 acres)

— Due to Unexpected Mobility of RDX, Captured
Water Has Required Treatment with Granular
Activated Carbon Prior to Discharge

Additional Current Efforts

e Trench 7 Sediment Control Dam

— Functions Similar to Trench 6 Sed Dam, but
Captures Run-Off from Much Smaller Area
(<6 acres)

— As with Trench 6 Sed Dam, Captured Water
Has Required Treatment with Granular
Activated Carbon Prior to Discharge
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Additional Current Efforts

e Surface Water Treatment

—>12,000,000 Gallons Treated with Granular
Activated Carbon Prior to Discharge
* Line 1 Impoundment
* Line 800 Lagoon
* Trench 6
* Trench 7
* Trench 6 and Trench 7 Sed Dams
— Required Primarily Due to Explosives
Contamination
* 2 ppb max. allowable discharge for RDX and TNT
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Additional Current Efforts

o Fire Training Pit
— On-Site Treatment of 1,000 cubic yards of Soil
Contaminated with Fuels & Solvents

* Original Treatment Plan = Ex-situ Soil Vapor
Extraction (SVE)

* Current Treatment Plan = Low Temperature
Thermal Desorption (LTTD)

— Placement of Treated Soil in Trench 6



Additional Current Efforts

» Phytoremediation of Explosives Residuals

— Wetlands
* Line 1 Pinkwater Impoundment
* Line 800 Pinkwater Lagoon
* Innovative Technology Implementation

» Technical Assistance from USACE-WES and the
University of ITowa

— Uplands
* Poplar Trees
* Technical Assistance from the University of Iowa

Additional Current Efforts

» Evaluation of Bioremediation Technologies
Suitable for Treatment of Explosives-
Contaminated Soil in Trench 7 Stockpile
— Bioslurry - AEC/Argonne Pilot Study
— Composting - USACE-WES Pilot Study

- — BTS - ECC/USACE-Omaha Pilot Study

— Daramend - Potential W.R. Grace Pilot Study
Funded by DOD “Foreign Technology
Evaluation Program”

(03
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Additional Current Efforts

» RI Data Gaps Closure Effort

— Required to Close Critical Data Gaps in the
Remedial Investigation Report, Especially as
Related to Groundwater Fate & Transport

* Intended to Answer Question About How
Contamination is Getting Off-Site

— Required to Close Data Gaps in the Ecological

Risk Assessment Portion of the RI Report

— Will Lead into Next Step of Process -
Development of Groundwater FS thru ROD



Future Efforts

* Focused FS Soil Removal Project
—>120 Sites

— 60,000 cubic yards Additional Contaminated
Soil Removal

— Wastes Compatible with Line 1/800 and Inert
Landfill Project

~ Soil to be Managed Similar to Line 1/800 Soil

Future Efforts

» Focused FS Soil Removal Project (cont.)
— $6.5M Contract Ready for Award Upon
Receipt of Funds
— $6M-$8M Additional Being Prepared for
Contract Award

— EPA/Army Expected to Sign Interim Record of
Decision (ROD) by Fall 1997



Future Efforts

» Line 800 Lagoon Groundwater Remediation
— Design Project Programmed for FY98
— EPA Priority to Remediate Highly-

Contaminated Local Groundwater Plume |
¢ Treatment of Contaminated Soil in Trench

Stockpile
— After Completion of Focused FS Soil Removals

— After Completion of ROD Regarding
Treatment Methodology

/oé




Summary
* Enormous Cleanup Efforts are Currently
Underway at Iowa AAP

» Success has Largely been Due to the
Partnering and Team Approach Currently In
Place Between Army and EPA
— Focus has been on Remediation ... Often Before

an Official ROD has been Signed
— Focus has been on Treatment of Principal
Threats and Containment of Lesser Threats

— Cooperative Spirit Fosters Innovation and
Accelerated Progress





