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The U.S. Army Environmental Center (USAEC), Aberdeen Proving Ground, Maryland,
contracted The Earth Technology Corporation (TETC) to perform an Accelerated Groundwater
Quality Assessment for the purpose of closing the groundwater portion of the Ash Disposal Cell
in Trench 5 of the Inert Disposal Area (IDA) and Line 6 at the Iowa Army Ammunition Plant
(IAAP), Middletown, Iowa. This assessment is being conducted as part of the U.S. Army
Installation Restoration Program (IRP) with all specific activities and project responsibilities as
defined in Contract Number DAAA15-91-D-0009, Delivery Order 0009.

This Work Plan describes all tasks to be performed in order to complete the Accelerated
Groundwater Quality Assessments at the two units. It is prepared in accordance with, and all
activities specified herein are to be completed in accordance with RCRA Permit, Environmental
Protection Agency (EPA) Identification Number (ID) IA 7213820445; Subtitle C of RCRA (42
USC Sections 6921-6939b); and USAEC Contract Number DAAA15-91-D-0009. This Work
Plan is separated into four separate plans:

Project Management Plan (PMP),

Data Collection Quality Assurance Plan (QAP),
Data Management Plan (DMP), and

Health and Safety Plan.

The PMP defines the objectives of the groundwater quality assessment, describes activities that
will be undertaken to meet those objectives, establishes a schedule for completing the
assessment, and introduces key personnel responsible for successfully completing the assessment.
In addition, the PMP provides a general background of the IAAP and unit-specific backgrounds
of the Ash Disposal Cell in Trench 5 and Line 6. It also describes the environmental setting in
which the IAAP is located.

The QAP documents all monitoring procedures: sampling, field measurements, and sample
analysis performed during the groundwater quality assessment to ensure that all information,
data, and resulting decisions are technically sound, statistically valid, and properly documented.

The Data Management Plan details the documentation and tracking of assessment-derived data
and results. It also identifies the data documentation materials and procedures that will be used
in the assessment.

The Health and Safety Plan establishes an effective health and safety program for the assessment
that is consistent with company policy, appropriate regulations, and accepted health and safety
standards.
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Data Quality Objectives

Ecology and Environment, Inc.

Extraction Procedure

Explosive Waste Incinerator

Federal Facility Agreement

grams per cubic centimeter

Government Owned, Contractor Operated
Gallons per day

Iowa Army Ammunition Plant

Inside Diameter

Inert Disposal Area

Installation Restoration Data Management Information System
Kilograms

Lower Explosive Limit

Mean Sea Level

National Institute of Standards and Technology
National Pollution Discharge Elimination System
Occupation Safety and Health Administration
Polychlorinated Biphenyls

Photoionization Detector

Point-of-Contact

Personal Protective Equipment

Parts per million

Polytetrafluoroethene

Polyvinyl Chloride

Quality Assurance Coordinator

Quality Assurance Plan

Quality Control

Resource Conservation and Recovery Act
Cyclotrimethylenetrinitramine
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RFA
RI/FS
SARM
SHSO

SI

SOpP
SVOC
SWMU
SWV
TCL
TCLP
TETC
TNT
TOC
TOX
USACOE
USAEC
USAEHA
USATHAMA
USCGS
USEPA
USGS
UM
VOA
vocC

RCRA Facility Assessment

Remedial Investigation/Feasibility Study
Standard Analytical Reference Materials
Site Health and Safety Officer

Site Investigation

Standard Operating Procedures
Semi-volatile Organic Compounds

Solid Waste Management Units

Standing Water Volume

Target Compound List

Toxicity Characteristic Leaching Procedure
The Earth Technology Corporation
Trinitrotoluene

Total Organic Carbon

Total Organic Halogens

U.S. Army Corps of Engineers

U.S. Army Environmental Center

U.S. Ammy Environmental Hygiene Agency
U.S. Army Toxic and Hazardous Materials Agency
U.S. Costal and Geodetic Survey

U.S. Environmental Protection Agency
U.S. Geological Survey

Universal Transverse Mercator

Volatile Organic Analyte

Volatile Organic Compounds
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|| 1.0 PROJECT MANAGEMENT PLAN “

1.1 INTRODUCTION

This Project Management Plan defines the objectives of the accelerated groundwater quality
assessment, describes activities that will be undertaken to meet those objectives, establishes a
schedule for completion of the assessment, and introduces key personnel responsible for the
successful completion of the assessment. In addition, the Project Management Plan provides a
general background of the Iowa Army Ammunition Plant (IAAP) and unit-specific backgrounds
of the Ash Disposal Cell in Trench 5 and at Line 6. It also describes the environmental setting
in which the IAAP is located.

1.2 SCOPE

The scope of this investigation is to conduct an accelerated groundwater quality assessment of
the Ash Disposal Cell in Trench 5 of the Inert Disposal Area (IDA) and Line 6 at the IAAP,
Middletown, Iowa in accordance with their Resource Conservation and Recovery Act (RCRA)
Permit, U.S. Environmental Protection Agency (USEPA) ID No. IA 7213820445.

1.3  OBJECTIVES

The overall objective of this investigation is to characterize and assess groundwater quality in
the shallow aquifer at both the Ash Disposal Cell in Trench 5 and at Line 6. These assessments
will .be used to determine if these units can be clean closed under their RCRA Permit, USEPA
ID No. IA 7213820445. Figure 1-1 shows the location of the two sites.

The field program for the accelerated groundwater assessment is summarized in Table 1-1 and
is described below:

1.3.1 THE ASH DISPOSAL CELL IN TRENCH 5

Twenty-two soil samples will be collected during the drilling of three boreholes at the Ash
Disposal Cell in Trench 5 and analyzed at an analytical laboratory approved by the U.S. Army
Environmental Center (USAEC). These soil samples will be collected at 1 foot below ground
surface (BGS), and at 10-foot intervals thereafter, beginning at 10 feet BGS and continuing to
total depth in each borehole. The three boreholes will be located hydraulically downgradient of
the Ash Disposal Cell in Trench 5. The location of the boreholes will be proposed by the U.S.
Army and approved by the USEPA prior to the start of fieldwork. The soil samples will be
analyzed for the parameters outlined below:

Target Compound List (TCL) volatile organic compounds (VOCs)
TCL semi-volatile organic compounds (SVOCs)

TCL Pesticides/Polychlorinated Biphenyls (PCBs)

Explosives (2,4,6-TNT, 2,4-DNT, 2,6-DNT, Tetryl, RDX, HMX)

0354.81 1‘1
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.} o Line 6
Number of Boreholes (1) 3 0
Maximum Depth of Boreholes 50 feet 0
Maximum Number of Soil Samples for Laboratory Analysis 33 0
Frequency of Soil Sampling (Rounds) 1 0
Number of Monitoring Wells 6 0
Maximum Number of Groﬁnd Water Samples for Laboratory Analysis 30 45
Frequency of Ground Water Sampling (Rounds) 5 5
Type and Number of Field QC Sémplcs Trip Blanks
1 Per Shipment of VOC
Bottles
Field Blanks
1 Per Round
Rinseate Blanks
1 Per Analysis Per
Round
Duplicate Samples
5% of All Field Samples

(1) All boreholes will be converted into monitoring wells.
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Metals (Arsenic, Barium, Cadmium, Chromium, Silver, Mercury)
Sulfate

Nitrate

pH

The three boreholes drilled at the Ash Disposal Cell in Trench 5, will be completed as
monitoring wells in the shallow aquifer at the unit. Five rounds of groundwater samples will
be collected during the assessment from each of these new shallow downgradient monitoring
wells, as well as from three existing shallow monitoring wells (T-1, T-2, T-3, and G-4) at the
Ash Disposal Cell in Trench 5. Groundwater samples collected from the monitoring wells at
the Ash Disposal Cell in Trench 5 will be analyzed by an USAEC-approved laboratory for the
following parameters:

Coliform Bacteria

TCL VOCs

Total Organic Halogens (TOX)

Total Organic Carbon (TOC)

SVOCs

Explosives (2,4,6-TNT; 2,4-DNT; 2,6-DNT; Tetryl, RDX, HMX)
TCL Pesticides/PCBs

2,4-D

2,4,5-TP Silvex

Phenols (Total)

Fluoride

Chloride

Sulfate

Nitrate

Ammonia

Total Metals (Arsenic, Barium, Cadmium, Chromium, Iron, Lead, Manganese,
Mercury, Selenium, Silver, Sodium)

Dissolved Metals (Arsenic, Barium, Cadmium, Chromium, Iron, Lead,
Manganese, Mercury, Selenium, Silver, Sodium)

Gross Alpha

Gross Beta

Radium

Temperature

pH

Specific Conductance

1.3.2 LINE 6

Five rounds of groundwater samples will be collected during the assessment from nine existing
shallow monitoring wells (T-10, T-13, T-16, T-19, T-22, T-25, T-28, T-31, T-34) completed
in the shallow aquifer at Line 6. Groundwater samples will be analyzed by an USAEC-approved
laboratory for the following parameters:
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TOX

TOC

Explosives (RDX, Tetrazene)

Total Metals (Antimony, Barium, Lead, Mercury, Sodium)
Dissolved Metals (Antimony, Barium, Lead, Mercury, Sodium)
Total Cyanide

Sulfate

Nitrate

Ammonia

pH

Temperature

Specific Conductance

1.4 SCHEDULE

Figure 1-2 presents the overall project schedule. This schedule outlines tentative dates for soil
sampling and monitoring well installation/development, and five rounds of groundwater
sampling. It also includes tentative dates for all assessment deliverables.

1.5 PERSONNEL ORGANIZATION AND RESPONSIBILITY

The organization and responsibilities of all personnel involved with the Accelerated Groundwater
Quality Assessment of the Ash Disposal Cell in Trench 5 and at Line 6 are discussed in the
following sections.

USAEC REPRESENTATIVE

Derek Romitti is the USAEC Project Manager assigned to the IAAP. As USAEC Project
Manager, Mr. Romitti is responsible for the overall direction, coordination, and consistency of
the accelerated groundwater quality assessment. Mr. Romitti is also responsible for coordination
with the USEPA for this assessment.

The Earth Technology Corporation (TETC) Project Personnel: TETC has assembled a
project team who will complete the activities identified in Contract DAAA15-91-D-0009,
Delivery Order 9. The members of TETC project team and their relationships are presented in
Figure 1-3. Project responsibilities for key personnel are described below.

Program Manager: Mr. Thomas Hastings is TETC Program Manager for USAEC Contract
Number DAAA 15-91-D-00009 that includes the Accelerated Groundwater Quality Assessment
at the IAAP. As Program Manager, Mr. Hastings is responsible for the overall direction,
coordination, and technical consistency of the program. He is also responsible for contract
compliance and for review and approval of all contract changes and resource allocations for this
overall assessment.

0354.51 1 "5
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Name

1993

1994

Jun [ Jul | Aug [ Sep [ Oct [Nov | Dec

Jan [ Feb [ Mar [ Apr [May [ Jun [ Jul [ Aug

IAAP ACCELERATED GROUNDWATER QUALITY ASSESSMENT ﬁ

Site Recon

Review Existing Data

Prepare Drafl Final Work Plan

Procure Laboratory Subcontract

Procure Drilling and Surveying Subcontracts

Prepare Final Work Plan

Drill/Install/Develop Monitoring Wells

IRDMIS Deliverable - Soil Sampling

Sample Groundwater - Round 1

IRDMIS Deliverable - Round 1 Groundwater Sampling

Sample Groundwater - Round 2

IRDMIS Decliverable - Round 2 Groundwater Sampling

Sample Groundwater - Round 3

IRDMIS Dcliverable - Round 3 Groundwater Sampling

Sample Groundwater - Round 4

IRDMIS Deliverable - Round 4 Groundwater Sampling

Sample Groundwater - Round 5

IRDMIS Deliverable - Round 5 Groundwater Sampling

Sample Groundwater - Round 9

IRDMIS Deliverable - Round 9 Groundwater Sampling

Prepare Drafl Final Interim Report

Prepare Drafl Final Groundwater Quality Assessment Report

Prepare Final Interim Report

Prepare Final Groundwater Quality Assessinent Report

Critical L]

Milestone 4
Delivery Order No. 9

DAAA15-91-D-0009
Project No. 931978

Summary \r————

[

o he Earth Technology
Corporation®

FIGURE 1-2

SCHEDULE

1-6

26




IT

L1

Organizational Structure

lowa Army Ammunition Plant - Accelerated Ground Water Quality Assessment

Robert Colonna

TETC Personnel

Thomas Hastings

Deputy/

Principal In Charge

Douglas Hazelwood

Program Manager

Technical Director

Glen Barrett

Richard Johnston

Technical Director
(USAEC)

Sherry Compton

Contract Administrator

Health & Safety

Coordinator

Daniel Bostwick

Contracts Specialist
(USACBDA)

Derek Romitti
Project Officer

Project Manager

Donna Cohen
Field Task Manager

Judy Kirkland
Analytical
Task Manager

..................................................................................................................

(USAEC)

I
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Technical Director: Mr. Douglas Hazelwood is TETC Technical Director for the Accelerated
Groundwater Quality Assessment at the IAAP. In this capacity, Mr. Hazelwood will provide
technical review of all project plans and deliverables. He will also consult with the Program and
Project Managers to resolve issues pertaining to data quality or the quality of the reports
produced for this assessment.

Health and Safety Coordinator: Mr. Glen Barrett is TETC Health and Safety Officer for the
Accelerated Groundwater Quality Assessment at the IAAP. He is responsible for establishing
and administering an effective health and safety program that is consistent with company policy,
appropriate regulations, and accepted health and safety standards. Mr. Barrett is also
responsible for ensuring that all personnel working on the Accelerated Groundwater Quality
Assessment at the IAAP have 40-hour health and safety training, in accordance with 29 Code
of Federal Regulation (CFR) 1910.120. The Health and Safety Officer, in conjunction with the
Project Manager, will select a site safety coordinator who will be responsible for daily health
and safety briefings for all field personnel.

Project Manager: Mr. Daniel Bostwick is TETC Project Manager for the Accelerated
Groundwater Quality Assessment at the IAAP. His responsibilities include but are not limited
to:

° Coordinating management, field teams, and support personnel.

o Reviewing and approving monitoring well locations, sample collection
procedures, and field data recording procedures.

o Implementing corrective actions as specified in this work plan.
o Providing technical direction during all phases of the assessment.

The resumes of key TETC personnel who will be members of the IAAP Accelerated
Groundwater Quality Assessment project team are presented in Appendix A.

1.6 SITE BACKGROUND
1.6.1 FAciLirY DESCRIPTION

The TAAP is a government-owned, contractor-operated facility. It is operated and maintained
by Mason & Hanger-Silas Mason, Co., Inc. under the direct supervision of the U.S. Army. It
is located near the town of Middletown, Iowa in Des Moines County approximately 10 miles
west of the Mississippi River. The IAAP is a secured, 19,127-acre facility located in a rural
setting; approximately 7,751 acres are dedicated for agricultural production. The IAAP is
located in the Danville and Burlington 7 1/2 Minute United States Geological Survey
Quadrangles. Figure 1-4 is a location map that shows the IAAP relative to southeastern Iowa.
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1.6.2 IAAP HISTORY

The IAAP began operations in 1941. Since that time, it has undergone modernization and
expansion. World War II supplies were produced at the plant between September 1941 and
August 1945. Production of war supplies was resumed at the plant in 1949 and has continued
to the present. In the 1960s and early 1970s, the IAAP produced supplies for wars in southeast
Asia. During peacetime, production at the plant continued at a reduced level.

In addition to war supplies, nitrogen fertilizer was produced at one of the IAAP lines from 1946
to 1950. Also, the former Atomic Energy Commission operated facilities on the site from 1947
through 1973 (Ecology and Environment, Inc. (E&E), 1987).

The IAAP is currently operating to load, assemble, and pack ammunition items, including
projectiles, mortar rounds, warheads, demolition charges, anti-tank mines, anti-personnel mines,
and the components of these munitions, including primers, detonators, fuses, and boosters. The
loading, assembling, and packing operations use explosive material and lead-based initiating
compounds.

1.6.3 UNIT DESCRIPTIONS
1.6.3.1 The Ash Disposal Cell in Trench 5

Site Description: The Ash Disposal Cell in Trench 5 is located at the IDA near the center of
the IAAP. Figure 1-5 depicts monitoring wells completed in the shallow aquifer at the Ash
Disposal Cell in Trench 5 and proposed locations of monitoring wells to be placed during this
assessment, downgradient of the Ash Disposal Cell in Trench 5. The IDA has generally been
used for disposal of sanitary wastes such as plastic, tin cans, scrap lumber, waxed cardboard,
and household and cafeteria waste. From November 1980 until October 1983, a portion of the
Ash Disposal Cell in Trench 5 also received ash from the (1) open burning of explosive-
contaminated waste, (2) Explosive Waste Incinerator (EWI), and (3) Contaminated Waste
Processor (CWP). When tested, the ash proved to be a RCRA hazardous waste and the disposal
of the ash was discontinued at the unit. The unit was closed in 1989 in accordance with standard
IAAP procedures for closure of a sanitary landfill, and a network of monitoring wells was
installed. The monitoring well network, however, did not fulfill RCRA requirements for closure
of the groundwater at the unit.

Past Waste Management Practices: The trench-fill method of landfill operation has been
employed at the IDA. In this method, an entire trench is excavated to an approximate depth of
25 feet. Refuse placement begins at the north end of a trench and progresses toward the south.
Excavated material is stockpiled next to a trench and used for daily and final cover. A daily
cover that is at least six-inches thick is placed over the fill from the stockpiled soil. A final
cover that is at least twelve-inches thick is placed over the fill from the stockpiled soil.
Materials in the trench are compacted by bulldozers and vehicle travel by trucks working the
face of the trench. The final cover slopes to the south (toward natural drainage pathways) at an
average grade of two percent. The Ash Disposal Cell in Trench 5 was closed in this manner.
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Known Contamination: Ash from the (1) open burning of explosive-contaminated waste, (2)
EWI, and (3) CWP was placed in the Ash Disposal Cell in Trench 5. It is estimated that a
maximum volume of 145 barrels of ash were placed in the trench (U.S. Army Corps of
Engineers (USACOE), 1988). Assuming the barrels were 55-gallon drums and the ash had a
density of 3.0 grams per cubic centimeter (g/cm’), approximately 91,000 kilograms (kg) of ash
was placed in the trench.

The open burning grounds are used to burn damaged or obsolete explosives and flash metals.
No analyses of the ash generated at the open burning grounds is available, but soil samples at
the open burning grounds have been collected and analyzed during two previous investigations.
The first investigation conducted in 1982 by the U.S. Army Environmental Hygiene Agency
(USAEHA), detected measurable concentrations of metals below RCRA limits. The second
investigation, conducted in August 1986, detected elevated concentrations of barium, chromium,
lead, and zinc (E&E, 1986). It is estimated that only small quantities of ash from the open
burning grounds were placed in the Ash Disposal Cell in Trench 5.

The EWI is used to incinerate bulk scrap explosives from munitions production, explosives-
contaminated carbon, and explosives-contaminated diatomaceous earth. Analyses of EWI ash
have been sporadically detected cyclotrimethylenetrinitramine (RDX) and trinitrotoluene (TNT).
An estimated 95 barrels (USACOE, 1988) or approximately 60,000 kg of the ash in the Ash
Disposal Cell in Trench 5 was derived from the EWI.

The CWP is used to burn materials which have come in contact with TNT or other explosives.
Materials burned in the CWP include explosive-contaminated cardboard and paper box liners,
cardboard and wooden boxes used to ship explosives, and explosives-contaminated pallets. The
CWP is also used to flash empty metal projectiles, cartridge cases, and empty metal propellant
cans. Analysis of typical CWP ash conducted between June 1985 and March 1987.indicate that
ash from the CWP was Extraction Procedure (EP) toxic for barium, cadmium, and lead. An
estimated 50 barrels (USACOE, 1988) or approximately 30,000 kg of the ash in the Ash
Disposal Cell in Trench 5 was derived from the CWP.

1.6.3.2 Line 6

Site Description: Line 6 is a former detonator production facility that is currently inactive.
This unit occupies approximately 30 acres near the center of the IAAP. Figure 1-6 depicts the
monitoring wells completed in the shallow aquifer at Line 6. Line 6 is bounded to the north by
Lines 1 and 4B, to the east by Line 3, to the south by Line 9, and to the west by the IAAP
power plant and Yard J. The facility is approximately 800 feet by 1600 feet and includes
approximately 34 buildings that were used in the production, storage, and shipping of detonators,
relays, and hand grenade fuses.

Effluent containing explosives and lead wastes from manufacturing operations at Line 6 were
placed in stainless steel tanks for desensitization prior to disposal. Desensitized water was later
discharged from the tanks and allowed to percolate through limestone filters for pH adjustment
before entering adjoining drainage ditches. The limestone filters and the drainage ditches were
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subsequently removed and the unit was closed in 1989. An extensive groundwater monitoring
network has been installed at the unit.

The USACOE, Omaha District, is conducting an on-going remedial action at Line 6 as part of
the approved USEPA Region VII RCRA closure plan. The remedial action includes the removal
of tanks, piping, and all contaminated soil associated with the wastewater treatment process.
A complete description of closure activities is provided in the Closure Plan for Line 6.

A complete summary of previous investigations at Line 6 and all corresponding analytical results
is provided in the IAAP RCRA Facility Assessment (RFA) (E&E, 1987) and the Work Plan for
the Phase I Remedial Investigation/Feasibility Study (RI/FS) of the IAAP (Jaycor, 1992). The
results of the site investigation (SI) that preceded the Phase I RI/FS are summarized in the Phase
I RI/FS Work Plan. They indicate that no explosives were detected above analytical reporting
limits at the unit. Several metals, however, were reported above background in soils at Line
6, including barium, chromium, lead, and nickel.

Past Waste Management Practices: Effluent containing explosives and lead wastes from
manufacturing operations at Line 6 flowed through stainless steel troughs to twelve cylindrical,
stainless steel underground tanks of varying capacities as listed below:

When the tanks were filled, the wastewater was chemically desensitized to render explosive
constituents nonreactive. The desensitized wastewater was then discharged to limestone filter
beds located adjacent to the tanks. The limestone filter beds were used to raise the pH of the
desensitized wastewater before it was discharged to the surface water drainage system. The
drainage system was monitored downstream from the limestone filter beds pursuant to NPDES
Discharge Permit No. 1A-0003689. In addition, the IAAP included the limestone filter beds as
part of the wastewater treatment system in its Part A Permit Application in November 1980
achieving interim status. The IAAP discontinued use of these limestone filter beds in May 1981.
In 1984, the limestone filter bed at Building 6-88 was sampled and disposed of as hazardous
waste. Operations at Line 6 were stopped in 1988.

The USEPA considers the limestone filter beds as land disposal facilities and subject to RCRA
regulation. As a result, when the IAAP did not submit a Part B Permit application for these
filter beds or certify compliance with applicable groundwater monitoring requirements within
12 months from the date of regulatory amendments (November 8, 1984), the IAAP lost interim
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status at this unit in accordance with 40 CFR Part 270.10e(5). With the loss of interim status,
the Line 6 limestone filter beds were required to be closed pursuant to an approved closure plan.

Production Materials: Contaminants present in the wastewater discharged to the limestone
filter beds included production materials used to manufacture detonators and materials used to

desensitize the wastewater. Production materials used in the stainless steel underground tanks.

at Site 6 to desensitize wastewater included:

Lead azide

Lead styphnate
Tetrazene

RDX

Barium nitrate
Antimony sulfide.

Desensitization materials included:

Acetic acid
Sodium sulfate
Sodium nitrate
Sodium hydroxide.

Known Contamination: In October 1983, soil samples were collected at the discharge points
from the limestone filter beds located at Buildings 6-25, 6-68, 6-88, and 6-89. Two of these soil
samples were EP toxic for lead.

In August 1984, the limestone filter beds were removed and the excavations were filled and
capped with clay. The limestone filter beds were tested for EP toxicity and one fiiter bed at
Building 6-88 was found to be EP toxic for lead.

In August 1986, five soil samples and four sediment samples were collected within the Line 6
area and analyzed. Analytical results showed elevated concentrations of barium, lead, and zinc.
Explosives were not detected.

1.6.4 PREvVIOUS INVESTIGATIONS

Numerous environmental investigations have been completed at the IAAP. A summary of six
pertinent investigations performed at the Ash Disposal Cell in Trench 5 and at Line 6 between
1978 and 1991, taken primarily from the June 1992 Final Work Plan Phase I RI/FS (Jaycor,
1992), is included below. These summaries are arranged chronologically, providing an overview
of each investigation as well as conclusions and recommendations.

1.6.4.1 Installation Assessment (1978)

In 1978, an installation assessment of the IAAP was conducted by U.S. Army Toxic and
Hazardous Materials Agency (USATHAMA). Included in that assessment were personnel
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interviews and a review of the records of various government agencies. The purpose of the
assessment was to evaluate the use, storage, treatment, and disposal of toxic and hazardous
materials at the IAAP, and to define any conditions that may adversely affect public health and
welfare, or result in environmental degradation.

The assessment found no evidence of off-site migration of contamination in surface waters.
Other pertinent conclusions and recommendations of this assessment are as follows:

° Although the IDA showed no evidence of contamination, there was no
information available about the materials buried at the IDA early in World War
II.

° Information was needed to resolve the conflict between limited geological data
that tended to limit the potential for contaminant migration, and documentation
that suggested that contaminant migration has occurred.

o Additional information was needed on the groundwater at the IAAP, especially
near (1) potential sources of contamination and (2) the boundaries of the facility.

o A follow-on survey was recommended to better define contaminants that could
migrate off site from the facility.

] It was recommended that the IAAP expand its water quality monitoring program,
especially where surface water streams exit the facility.

1.6.4.2 Aerial Color Infrared Photography Interpretation (1979)

In Summer 1979, Rome Research Corporation performed an aerial infrared photography study
of the IAAP in an attempt to locate stressed vegetation that could be attributed to present or past
disposal activities. Pertinent to the Accelerated Groundwater Quality Assessment of the Ash
Disposal Cell in Trench 5 and at Line 6, no stressed vegetation was identified in those areas.

1.6.4.3 Underground Pollution Investigation (1981)

Between October 1980 and October 1981, an underground pollution investigation was conducted
at the IAAP (SCS, 1982) to investigate groundwater quality in the areas surrounding the Line
6 lead azide treatment sumps/limestone filter beds. Four monitoring wells were installed and
14 soil borings were drilled as part of this investigation. Groundwater samples were collected
at the study areas. Sediment and effluent samples were also collected from the treatment sumps
at Line 6. These samples were analyzed for RCRA hazardous waste criteria: ignitability,
corrositivity, reactivity, and EP toxicity. The investigation produced the following pertinent
conclusions and recommendations:

. Shallow groundwater contamination has not occurred in the vicinity of Line 6
treatment sumps/limestone filter beds. Based on this, contamination of water
supply aquifers at these locations was not likely. There is, however, a potential
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for surface water contamination at the treatment sumps/limestone filter beds. As
a result, surface soil samples should be taken in the drainageways downgradient
from the treatment sumps/limestone filter beds and any potential migration
pathways should be identified.

o Soil samples should be collected from the Line 6 treatment sumps/limestone filter
beds to investigate the potential for heavy metals contamination in soils
surrounding the limestone filter beds.

1.6.4.4 RCRA Facility Assessment (1986)

In 1986, an RFA was conducted at the IAAP (E&E, 1987). During the RFA, limited sampling
was performed at USEPA-selected sites which were either active or former hazardous waste
treatment, storage, or disposal facilities. Line 6 was sampled during this assessment. The
results of the sampling at Line 6 were as follows:

o Soil and sediment samples contained elevated concentrations of barium, lead and
zinc. High metals concentrations were found upgradient and downgradient of the
unit.

° Groundwater samples at Line 6 contained elevated levels of heavy metals.

The following pertinent conclusions and recommendations were among the results of the RFA:

o High concentrations of heavy metals at Line 6, particularly barium, present the
largest potential problem. The source of the barium has not been identified.
High concentrations upgradient of potential source areas suggests that there may
be multiple pathways, which are not necessarily related to groundwater flow.

] The lack of a comprehensive set of soil, surface water and groundwater samples
makes an evaluation of contaminant migration impossible.

® Additional sampling at Line 6 (soil, sediment, groundwater and the IDA
(sediment, groundwater) is recommended to evaluate past or present releases at
these units.

1.6.4.5 Groundwater Quality Assessment (1988)

In 1988, groundwater quality assessments were conducted at the Ash Disposal Cell in Trench
5 and at Line 6 as part of the closure plan for those units (Terracon, 1989). Nine monitoring
wells were installed at the Ash Disposal Cell in Trench 5 and 27 monitoring wells were installed
at Line 6 (nine clusters of three monitoring wells each). In addition to the groundwater quality
assessments, soil properties and aquifer characteristics were determined for the two RCRA units.

It was recommended in the results of the groundwater quality assessment that additional sampling
be performed at the Ash Disposal Cell in Trench 5. This additional sampling would involve:
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(1) installing and sampling shallow groundwater monitoring wells downgradient of the unit, (2)
resampling three monitoring wells upgradient of the Ash Disposal Cell in Trench 5 where
synthetic organic compounds were detected during the assessment, (3) and collecting soil
samples for vertical permeability analysis. It was also recommended that bedrock monitoring
well T30 at Line 6 be resampled and analyzed for cyanide because it was-detected in that
monitoring well during the assessment.

1.6.4.6 Site Investigation (1991)

In September 1990, USEPA and the U.S. Department of the Army signed a Federal Facility
Agreement (FFA) under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), Section 120 for the IAAP. The FFA, recognizing the
recommendations and conclusions of previous environmental investigations, called for a facility-
wide RI/FS to (1) determine if any release of hazardous substances at the IAAP is a threat to
human health and the environment and (2) identify, evaluate, and select alternatives for remedial
action to mitigate any threats to human health and the environment. The facility-wide RI/FS is
currently being performed.

Prior to the RI/FS, Preliminary Assessments were conducted on 43 sites at the IAAP, 30 of
which are RCRA solid waste management units (SWMUs). The Preliminary Assessments
recommended that SIs be conducted at 42 of the 43 sites to determine whether or not an RI/FS
is necessary for those sites.

SIs were conducted in August 1991. The objectives of the SIs were to (1) collect the data
necessary to determine whether environmental contamination was present at particular sites; (2)
identify and quantify any soil, sediment, groundwater or surface water contamination; and (3)
evaluate the potential for contaminant migration. Together, this information was evaluated to
determine which SWMUs would be recommended for the follow-on RI/FS.

SI activities included the collection of environmental samples from the IDA and Line 6. Sixteen
environmental samples including: two surface soil samples, five hand-augered, subsurface soil
samples, three surface water samples, and four sediment samples were collected from the IDA
and analyzed for VOCs, SVOCs, explosives, and metals. The analytical results from these
samples are summarized in Table 3-20 of the Work Plan for the Phase I RI/FS of the IAAP
(Jaycor, 1992). Table 3-20a of the Phase I Work Plan presents those analytical results that were
above evaluation criteria.

Twelve hand-augered subsurface soil samples and one groundwater sample were collected from
Line 6 and analyzed for explosives and metals. The analytical results are summarized on Table
3-9 of the Work Plan for the Phase I RI/FS of the IAAP (Jaycor, 1992). Table 3-9a of the
Phase I Work Plan presents those analytical results that were above evaluation criteria.
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1.7 ENVIRONMENTAL SETTING
1.7.1 POPULATION

The IAAP is located in a rural area of southeastern Iowa in Des Moines County. The 1990 U.S.
Census reports that Des Moines County has a population of approximately 42,614 persons.
Greater than 60 percent of the county’s total population (27,208 persons) lives in Burlington,
the county seat. West Burlington has a population of 3,371 persons. Middletown, near the
IAAP, has a population of 387 persons. Augusta, an unincorporated town south of the IAAP,
has a population of 50 persons.

1.7.2 LAND USE

Des Moines County has an area of 261,760 acres (409 square miles) of land. Croplands
comprise approximately 60 percent of the county. The remaining county land is divided
approximately between urban use (10 percent); pasture land (eight percent); and woodland,
wasteland, or idle land (22 percent). The principle farming enterprises are (1) growing soybeans
and corn for grain and seed and (2) raising cattle and hogs.

The IAAP encompasses an area of 19,127 acres (30 square miles) of land. Approximately 7,500
acres of the land is forested, 7,751 acres are leased for agricultural use, and the remaining area -
is used for administrative and industrial operations. Approximately 20 houses located on the
facility have been used for housing contract personnel and their families.

1.7.3 CULTURAL FEATURES

There are several recreational facilities located on the IAAP property and in the area
immediately surrounding the IAAP. Mathes Lake (also called Long Lake) is located on IAAP
property. On the water front at Mathes Lake, where Long Creek feeds into the lake, there is
a small Boy Scouts of America campsite. There is also a boat ramp on-the east shore of the lake
that is used mainly by fishermen.

Two cemeteries are located on IAAP property: Spring Creek Cemetery is located on the west
side of the facility, just east of Yard C; and Shilo Cemetery is located on the southwest side of
the facility, south of Yard D.

There is a large deer population on IAAP property and in the area immediately surrounding the
TIAAP. Hunting is regulated at the IAAP through the use of permits.

South of the IAAP is the Skunk River (Figure 1-1). It has two boat launch access areas and one
small park located on its banks, most of which are located in the town of Augusta. The Upper
Augusta Access Area is located southwest of the IAAP, and the Lower Augusta Access Area is
located south of the IAAP. Welter County Park is located adjacent to the Lower Augusta
Access Area. The Skunk River is utilized for all types of recreation, including boating, skiing,
swimming and fishing.
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Several schools are located within a mile of the IAAP. Directly east of the facility are three
schools: Southeastern Community College at Burlington, Buena Vista School, and Brush College
School. Long Creek Church, west of the facility, is the only church near the IAAP.

There are three quarries located near the IAAP. The first is located on the west side of the
facility. It is fairly large, with groundwater intercepting the low point of the quarry. The
second quarry is smaller and located just outside the facility at the south entrance. No water is
shown at this quarry on the USGS quadrangle map. The third quarry is located southeast of the
facility. It is a relatively small quarry with a small area that is covered by water.

Approximately 3 miles west of the IAAP, in Henry County, is Geode State Park. The park is
named for the geode - a hollow stone partially filled by inward projecting crystals. Lake Geode,
located within the park area, is popular for fishing, boating, and swimming.

1.7.4 GEOLOGY AND HYDROGEOLOGY
1.7.4.1 Regional Geology and Hydrogeology

Southeastern Iowa is within the Southern Iowa Till Plain Section of the Central Lowland
Physiographic Province. The regional stratigraphy typically includes Pleistocene loess and till
deposits overlying Paleozoic bedrock. Locally, the Pleistocene deposits are mantled by Recent
alluvial deposits. Bedrock ranges from Cambrian to Pennsylvanian in age and consists entirely
of sedimentary rocks. Figure 1-7 is a block diagram that illustrates these stratigraphic
relationships.

The loess consists chiefly of windblown silt deposits derived from outwash plains, other
unconsolidated deposits, or materials eroded from bedrock during glaciation. Loess deposits in
the vicinity of the IAAP generally range from 2 to 6 feet thick (Jaycor, 1992). Loess deposits
on the nearly level divides in this area range from 8 to 10 feet thick. The loess was deposited
during the Wisconsinan glacial stage.

Glacial till underlies the loess. Till is an unsorted, unstratified, heterogeneous mixture of clay,
silt, sand, and gravel deposited directly by a glacier without reworking by glacial meltwater or
wind. The uppermost till in the vicinity of the IAAP is the Kellerville Till Member of the
Glasford Formation, which was deposited during the Illinoisan glacial stage. Underlying the
Kellerville is the pre-Illinoisan Wolf Creek Formation. The Wolf Creek is subdivided into three
till members that include in descending chronological order, the Hickory Hill Till Member,
Aurora Till Member, and Winthrop Till Member. In some locations, the pre-Illinoisan
Alburnett Formation underlies the Wolf Creek.

All the till deposits are typically loam-textured with slight variation between members. The
Wolf Creek also includes a number of unnamed, undifferentiated sediments that range from
alluvial silts, sands, and gravels to local fine-grained swale-fill deposits and peats. The
pre-Illinoisan tills are typically separated by buried soils or paleosols. The till section at the
IAAP ranges up to 140 feet thick.
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Bedrock underlying the glacial deposits is a sequence of interbedded shales, sandstones,
limestones, and dolomites. The sequence is nearly 2000-feet thick and is typified by alternating
intervals of relatively high and low permeability rock. Bedrock dips gently to the southwest.
Localized folding in the bedrock, however, has been reported (USAEHA, 1985).

There are four principal aquifers in Des Moines County (IGS Open File Report). These include
a surficial aquifer in unconsolidated Recent and Pleistocene sediments and three bedrock
aquifers, one each in the Mississippian-, Devonian-, and Cambro-Ordovician sections.

The surficial aquifer at the IAAP occurs at relatively shallow depths in either glacial or alluvial
deposits. It is typically perched and discontinuous. The alluvial deposits consist mainly of sands
and gravels that were apparently deposited by streams. Deposits of this type are typically found
within floodplains and terraces in major valleys. Similar alluvial aquifers are described in An

Overview of Groundwater Quality in the Skunk River Basin. IGS Open File Report 87-3.

The loess and till deposits vary considerably in composition and, therefore, in water-bearing
capacity. Generally, they are relatively impermeable materials. Typical hydraulic conductivities
for the two deposits in southeastern Iowa, as estimated by the Iowa Geological Survey, are
7.3xE-06 cm/sec and 6.3 x E-09 cm/sec, respectively (USAEHA, 1985). These low hydraulic
conductivities result in the loess and till being a somewhat impermeable barrier to the vertical
migration of shallow groundwater.

Topography strongly controls lateral groundwater flow directions in the surficial aquifer
(USAEHA, 1985 and Battelle, 1984). In general, groundwater lines are toward creeks,
consistent with surface drainage patterns, and a subdued reflection of the local topography.

The Mississippian Warsaw Formation aquifer is the uppermost bedrock aquifer (Battelle, 1984).
The Warsaw aquifer is composed primarily of limestone and dolomite and ranges up to 300 feet
thick. The formation underlies approximately one-half of Des Moines County. Groundwater
in the Warsaw flows through zones of secondary porosity, such as fractures and bedding planes.
In parts of southeastern Iowa, discontinuous Pennsylvanian shales overlie the Warsaw and act
as an aquitard between the Warsaw and surficial aquifers.

The shales of the Kinderhook and Maple Mill Formations separate the Mississippian Warsaw
Formation aquifer from the underlying Devonian aquifer. The Devonian aquifer is within the
Cedar Valley Limestone, shaley and carbonate-rich Wapsipinicon Formation, and
undifferentiated dolomite. It ranges from 125 to 350 feet thick.

The dolomites and shales of the Maquoketa and Galena Formations separate the Devonian and
underlying Cambro-Ordovician aquifers. The Cambro-Ordovician aquifer is within the dolomites
of the Prairie du Chien and St. Lawrence Formations and sandstones of the St. Peter and Jordan
Formations. It ranges from 900 to 1000 feet thick.

0354.51 1-22

36



1.7.4.2 Site-Specific Geology and Hydrogeology

The geology at the IAAP is typical of southeastern Iowa, and includes the above mentioned
alluvium, loess, and till deposits overlying bedrock. The alluvial deposits are discontinuous and
generally less than 50 to 60 feet thick. The loess deposits ranges from 2 feet thick on the west
side of the facility to 6 feet thick on the east. The thickness of the till varies considerably across
the facility, varying from 12 feet thick on the southwest side of the facility to 85 to 140 feet
thick on the north. Stream erosion has removed the till in some valleys, where the streams are
now incised into the underlying bedrock. This is common on the south side of the facility.

The bedrock underlying the IAAP consists largely of Mississippian to Cambro-Ordovician
carbonate rocks that are interbedded with shales and sandstones of varying thickness (Harris et
al. 1964). Pennsylvanian shales are present locally (Jaycor, 1992). Bedrock at the IAAP
generally strikes northwest-southeast and dips gently northeast; this contrasts with the regional
southwest dip. Bedrock encountered during the drilling of bedrock monitoring wells at the IAAP
includes the Mississippian Keokuk Formation and Burlington Limestone. Along with the
Warsaw Formation (described above), these formations' comprise the Mississippian aquifer in
the area.

The Keokuk Formation as encountered at the IAAP is a light gray, cherty limestone that is
approximately 70 feet thick. The upper portion of the Keokuk is dolomitic and shaley. There
is an approximately 30 foot thick basal interval of alternating gray and blue cherty limestones.
Although present beneath the flat upland areas of the IAAP, the Keokuk has not been
encountered in valley areas to the south (USAEHA, 1985).

The underlying Burlington Limestone is very pale orange to gray in color. It is estimated to be
70 feet thick at the IAAP. It outcrops at several locations within stream valleys and is the major
formation exposed in the Raider Brothers Quarry immediately southwest of the IAAP in Augusta
(USAEHA, 1985).

Two of the four regional aquifers have been studied in investigations at the IAAP: the surficial
aquifer and the underlying Mississippian aquifer. The water table in the surficial aquifer is quite
shallow due to the relatively impermeable nature of the glacial deposits. In addition, the high
percentage of clay found in the Kellersville Till impedes downward vertical flow. Measured
hydraulic conductivities (from slug testing) in wells at the IAAP range from 2.3 X 10”° cm/sec
to 1.04 x 10* cm/sec indicating that horizontal flow in the loess and till is also quite slow
(USAEHA, 1985). Groundwater in the surficial aquifer is often perched, and vertical migration
and communication with the underlying bedrock aquifer is absent or very limited.

The Keokuk and Burlington formations are as one hydrogeologic unit and comprise the
Mississippian or uppermost bedrock aquifer at the IAAP. Groundwater moves through fractures,
or along bedding planes in these rocks, resulting in local differences in flow velocity and
direction because the flow direction is partly dependent on the orientation of the fractures
transmitting the groundwater. Most studies have concluded that groundwater flow follows the
bedrock topography, which slopes to the southeast, reasonably consistent with regional flow

0354.51 1‘23

37



patterns. Bedrock beneath the IAAP is reported to dip northeast, however, suggesting that local
flow could potentially be to the northeast along bedding planes.

Recharge to the upper bedrock aquifer from precipitation is probably low due to: (1) the
relatively low permeability of the materials in the surficial aquifer and (2) the possible presence
of impermeable Pennsylvanian shales overlying the aquifer. In the vicinity of the IAAP, the
upper bedrock aquifer appears to discharge where it comes in hydraulic contact with surface
water (e.g., at the southern portions of creeks). The hydraulic conductivity of the upper bedrock
aquifer is estimated to be 2.3 x 10* cm/sec (USAEHA, 1985).

1.7.5 TOPOGRAPHY AND SURFACE WATER FEATURES

The IAAP is located in the dissected Southern Iowa Till Plain section of the Central Lowland
Physiographic Province. Evidence of continental glaciation, consisting of gently undulating
terrain, is exhibited in the northern area of the facility. The central portion of the IAAP is
characterized by rolling terrain dissected by a shallow drainage system, while the southern
portion of the facility contains drainageways with steep slopes down.to the creek beds in those
areas (Terracon, 1989). Elevations at the IAAP range from 730 feet above mean sea level
(MSL) in the north to 530 feet above MSL in the south (USGS, 1981 and 1964). The IAAP
contains four watersheds which are described below.

1.7.5.1 Brush Creek Watershed

Brush Creek drains the central portion of the IAAP. It originates in the northern portion of the
facility and flows off the facility at its southeastern boundary. Brush Creek has a drainage area
of approximately 4500 acres within the facility at this southeastern boundary. Its floodplain is
estimated to be 200 feet wide and is incised approximately 90 feet into bedrock at this location
(USGS, 1981 and 1964; USAEHA, 1985). Brush Creek flows into the confluence of the Skunk
and Mississippi Rivers approximately nine miles southeast of the facility.

1.7.5.2 Spring Creek Watershed

Spring Creek drains the eastern portion of the IAAP. It originates off the facility property just
north of the Burlington Northern Railroad easement and flows off the facility at its southeastern
corner. Spring Creek has a drainage area of approximately 3000 acres within the facility
boundaries. The creek is intermittent and is seasonally dry within the IAAP. At the
southeastern boundary of the facility, the Spring Creek floodplain is approximately 400 feet wide
and is incised approximately 90 feet into bedrock at this location (USGS, 1981 and 1964;
USAEHA, 1985). Spring Creek flows south-southeast off the facility directly into the
Mississippi River.

1.7.5.3 Long Creek Watershed
Long Creek drains the western portion of the IAAP. It originates approximately two miles north

of the northwest corner of the facility and flows off the facility at its southwestern boundary.
Long Creek has a drainage area of approximately 11,500 acres within the facility boundaries.
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This drainageway has been dammed near the center of the facility to create George H. Mathes
Lake which encompasses approximately 83 acres. Use of the lake as a water supply for the
IAAP was discontinued in January 1977. In addition to George H. Mathes Lake, there is also
a smaller lake (Stump Lake) located north of Mathes Lake that encompasses seven acres. It is
fed by intermittent streams and drains via intermittent streams into Long Creek.

Long Creek has incised an approximately 500 foot wide channel into bedrock at the southern
boundary of the facility. It is incised approximately 120 feet into bedrock at this location. Long
Creek joins the Skunk River just south of the IAAP, and Skunk Creek flows into the Mississippi
River approximately 9 miles east of the facility (USATHAMA, 1980).

1.7.5.4 Skunk River

The Skunk River is located south of the IAAP. The river flows from northwest to southeast and
actually borders the IAAP on its southwest boundary. It is fed by Long Creek and several
intermittent streams that originate on the facility. The Skunk River is a medium-sized river that
is utilized year-round for recreational purposes. Several boat launches and a park with a
swimming area are located in close proximity to the facility. The Skunk River separates Des
Moines County from neighboring Lee County to the south.

1.7.6 SoiLs

The soils in Des Moines County consist of seven soil associations (USDA, 1979). Each
association has a distinctive pattern. of soils, relief, and drainage making it a unique natural
landscape. Typically, an association consists of one or more major soils and some minor soils.
The soils making up one association can occur in another, but in a different pattern. Table 1-2
summarizes the soil properties associated with the soil types at the IAAP. Five soil associations
are present on the IAAP site. The five soil associations are:

1.7.6.1 Nodaway-Lawson-Klum Association

This association is nearly level, moderately well drained to somewhat poorly drained, loamy and
silty soils on bottomland. It is found in narrow to moderately wide valleys of major and minor
streams. The soils are formed in loamy and silty alluvium. Slopes generally range from 0 to
2 percent. The Nodaway-Lawson-Klum association is made up of 20 percent Nodaway and
similar soils, 14 percent Lawson and similar soils, 10 percent Klum and similar soils, and 56
percent minor soils. This association makes up approximately 7 percent of the county. It is
found mainly in the southwestern portion of the IAAP site, along the Skunk River and Long
Creek. No figure illustrating this association is available in the soil survey of Des Moines
County.

1.7.6.2 Mahaska-Taintor Association
This association is nearly level, somewhat poorly drained to poorly drained, silty soils on

uplands. It is found on moderately wide or wide ridgetops characterized by a lack of well
defined drainageways. The soils are formed in loess. Slopes range from 0 to 3 percent. The

0354.51 1 ‘25

37



TABLE 1-2

'SOIL PROPERTIES. ASSOCIATED WITH SOIL TYPES AT

Lindley CL-ML, CL
11-60 CL cll 2535 4.5-6.5
Givin 0-12 CLML sil 18-26 5.6-6.0 23
12-42 CL,CH sicl,sic 36-42 5.1-6.0 Apparent?
Nov-Jul
Ladoga 0-11 CL,CL-ML sil 18-27 6.1-7.3 >6.0
11-39 CL,CH sicl,sic 36-42 5.1-6.0
Clinton 0-12 ML sil 16-26 5673 >6.0
CL,CH sicl,sic 36-42 6.1-7.3
Klum 0-8 SM,ML,SC,CL fsl 5-18 6.1-7.3 3-6
8-60 SM,ML,SC,CL stratified 5-18 6.1-7.3 Apparent?
sil-sl
Nodaway 0-60 CL,CL-ML sil 18-28 6.1-7.3 3-5
Apparent?
Taintor 0-19 CL,CH sicl 30-36 5.6-7.3 1-2
19-45 CH sic,sicl 35-44 5.6-6.5 Apparent’
Mahaska 0-22 CL sicl 20-32 5.1-7.3 23
22-52 CH,MH sicl,sic 36-42 4.5-6.0 Apparent?
Lawson 0-34 CL,CL-ML sil 10-20 6.1-7.8 13
34-60 CL sicl,sil 18-30 6.1-7.8 Apparent’
Hedrick 0-12 CL, CL-ML sil 16-27 5.6-7.3 >6.0
12-45 CL, CH sicl 2737 5.1-6.5
Key:
uscs = Unified Soil Classification System
USDA = U.S. Department of Agriculture Soil Conservation Service

!As of 10 October 1991
2An apparent water table is a thick zone of free water in the soil as indicated by the level of which water stands in an uncased
borehole at equilibrium.
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Mahaska-Taintor association is made up of about 48 percent Mahaska soils, 42 percent Taintor
soils, and 10 percent minor soils. This association makes up approximately 20 percent of the
county. It and the Clinton-Lindley Association are the two dominant associations found on the
IAAP site. It is found mainly in the northern and central parts of the site.

1.7.6.3 Clinton-Lindley Association

This association is gently sloping to very steep, moderately well drained to well drained, loamy
and silty soils on uplands and high stream benches. It is found on the narrow, rounded tops of
ridges and on side slopes. It is characterized by a well developed network of drainageways.
The soils formed in loess and glacial till. Slopes range from 2 to 40 percent. The
Clinton-Lindley association is made up of about 45 percent Clinton soils, 25 percent Lindley
soils, and 30 percent minor soils. This association makes up approximately 32 percent of the
county. It and the Mahaska-Taintor Association are the two dominant associations found on the
IAAP site. It is found mainly in the southern and central parts of the site.

1.7.6.4 Givin-Hedrick-Ladoga Association

This association is nearly level to moderately sloping, somewhat poorly drained to moderately
well drained, silty soils on uplands. It is found on moderately wide ridgetops and short, convex
or plane side slopes characterized by a well developed network of drainageways in the more
sloped areas. The soils formed in loess. Slopes range from 1 to 9 percent. The Givin-Hedrick
Ladoga association is made up of about 35 percent Givin soils, 25 percent Hedrick soils, 20

percent Ladoga soils, and 20 percent minor soils. This association makes up approximately 16 -

percent of the county and is found mainly in the northwest and central areas of the IAAP site.
1.7.6.5 Weller-Pershing-Grundy Association

This association is gently sloping to moderately sloping, moderately well drained to somewhat
poorly drained, silty soils on uplands. It is found on narrow ridgetops and convex side slopes
characterized by a well developed network of drainageways. The soils formed in loess. Slopes
range from 1 to 9 percent. The Weller-Pershing-Grundy association is approximately 32 percent
Weller soils, 19 percent Pershing soils, 11 percent Grundy soils, 38 percent minor soils. This
association makes up about 3 percent of the county. It is found to be only in the southwest
comner of the IAAP site.

1.7.7 METEOROLOGY

Des Moines County is cold in the winter and hot with occasional cool spells in the summer
(National Climatic Center, 1979). During the winter, precipitation frequently occurs as
snowstorms, and during the warm months it is chiefly rain, often heavy.

In winter, the average temperature is 25°F, and the average daily minimum temperature is 17°F.
The lowest temperature on record, which occurred in Burlington in January 1977, is -23°F. In
summer, the average daily maximum temperature is 83°F. The highest recorded temperature,
which also occurred in Burlington, in July 1966, is 101° F.
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The total annual precipitation is about 36 inches. Of this, 23 inches, or about 65 percent,
usually falls in April through September. In two years out of ten, the rainfall in April through
September is less than 18 inches. The heaviest recorded one-day rainfall is 3.44 inches in 1977.
Thunderstorms occur on about 51 days each year, and most occur in the summer.

Average seasonal snowfall is approximately 25 inches. The greatest snow depth is 14 inches.
On an average of 34 days, at least 1 inch of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is approximately 60 percent. Humidity is higher
at night, and the average at dawn is about 80 percent. The sun shines 75 percent of the time
in the summer and 50 percent of the time in the winter. The prevailing wind is from the south.
The highest average windspeed of 12 miles per hour occurs in spring.

Tornadoes and severe thunderstorms occur occasionally. They are usually of local extent and
of short duration, and the resulting damage is sparse and in narrow belts. Hail falls at times
during the warmer part of the year in scattered small areas.

1.7.8 EcoLoGY
1.7.8.1 Vegetation

Des Moines County is a loess-covered glacial till plain. The soils formed under prairie and
forest vegetation. The nearly level and gently sloping soils formed in loess. The native
vegetation in these areas is grass. The soils in the steeper areas formed from glacial till. The
native vegetation in these areas is trees. The nearly level and gently sloping soils on bottom
land along the Mississippi and Skunk rivers formed in alluvium. The native vegetation in these
areas is trees. The main types of prairie grasses found in this area are big bluestem and little
bluestem prairie grasses. Oak, hickory, ash, elm, and maple are the main types of trees.

The IAAP site vegetation follows the same general rules as listed above; however, there is an
approximate total of 13 acres containing 30 ponds and small impoundments that have some
wetland vegetation along their shorelines (USACOE, 1989).

1.7.8.2 Wildlife

The IAAP has an abundance of fish and wildlife. Forest, land, fish, and wildlife management
plans have been instituted to help maintain the wildlife populations while allowing consumptive
and nonconsumptive recreational activities.

Long, Brush, and Spring Creeks and the Skunk River are classified by the State of Iowa as Class
B (w) waters. This classification indicates they are warm water suitable for wildlife, fish,
aquatic, and semiaquatic life, and secondary water uses. Species surveys in the three creeks
indicate an assortment of minnows, darters, and some sucker species in the lower reaches. The
upstream reaches are apparently too small to support fish species (USACOE, 1989). To
maintain and improve existing fish populations, the U.S. Fish and Wildlife Service performs
annual fish population surveys, creel census, data analysis, and habitat improvements throughout

0354.51 1"28

42



the IAAP. Existing fishing facilities on Mathes Lake are limited and extensive development has
been deliberately avoided to preserve the quality of the lake. Species found in Mathes Lake
include large mouth bass, channel catfish, black crappie, white crappie, walleye, flathead catfish,
gizzard shad, bluegill, carp, black bullheads, and green sunfish. Stump Lake, the smaller lake
located north of Mathes Lake, was found to contain black bullheads, yellow bullheads, large
mouth bass, bluegill, and black crappie. Bluegill, northern pike, and channel catfish have been
stocked since a fishkill in 1982 apparently eliminated the bluegill and crappie populations. This
fishkill occurred on the upper reaches of a tributary to Long Creek. IDNR investigated the fish
kill and determined the cause to be thermal conversion (Baxter, 1992). No tissue data are
available.

Wildlife found at the IAAP site includes a large whitetail deer population, fox, gray squirrels,
raccoons, woodchucks, coyotes, eastern cottontail rabbits, red fox, mice, moles, pocket gophers,
beavers, muskrats, badgers, opossum, and mink. In an attempt to effectively manage the
overpopulation of deer, limited hunting seasons have been allowed at the facility. Trapping of
fur-bearing mammals is also allowed during limited times of the year.

Numerous bird species inhabit or migrate through the IAAP. Some of the most common species
include the American robin, northern cardinal, blue jay, red-headed woodpecker, common crow,
common grackle, mourning dove, red-winged blackbird, chipping sparrow, eastern meadowlark,
American goldfinch, and turkey. Red-tailed hawks are the most common raptor species present,
but bald eagles have been observed flying over the IAAP or feeding on the fish they catch in
Mathes Lake. Because of its close proximity to the Mississippi River flyway, a large variety
of migrating bird species may also use the IAAP environs. Water fowl commonly seen include
mallards, blue-winged teals, goldeneyes, buffleheads, wood ducks, hood mergansers,
green-winged teals, northern shovelers, and Canadian geese. Nest boxes have been set up on
the site for wood ducks, which are common near on-site ponds and lakes (USACOE, 1989).

According to the U.S. Department of the Interior’s Fish and Wildlife Service, no known
endangered species reside at the IAAP. However, two federally-listed endangered animals may
be found as transient species in the vicinity of the facility. These species are the bald eagle that
winters along large rivers such as the Mississippi and Skunk Rivers, and the Indiana bat that has
been sighted in adjacent Louisa and Van Buren Counties (USACOE, 1989).

The Iowa Department of Natural Resources has identified two state-listed threatened species that
may be found at the IAAP. These species are the orangethroat darter and the yellow trout lily.
The orangethroat darter is known to inhabit small headwater streams and was present in Brush
and Spring Creeks during a 1987 sampling event. Although no yellow trout lilies have been
observed at the IAAP, they are generally found in low woodlands along streams or on low
wooded slopes and bluffs (USACOE, 1989).
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2.0 DATA COLLECTION

2.1 INTRODUCTION

This Quality Assurance Plan (QAP) documents all monitoring procedures that will be performed
in completing the Accelerated Groundwater Quality Assessment at the Ash Disposal Cell in
Trench 5 of the IDA and Line 6 at the IAAP to ensure that all information, data, and resulting
decisions are technically sound, statistically valid, and properly documented. Activities
associated with the groundwater quality assessment will be implemented in conjunction with
protocols set forth in RCRA Permit, USEPA ID No. IA 7213820445; Subtitle C of RCRA (42
USC Sections 6921 through 6939b); and USAEC Contract Number DAAA15-91-D-0009.

2.2  FIELD SAMPLING QUALITY ASSURANCE (QA) OBJECTIVES

The overall objectives of the field sampling portion of this QAP are to collect environmental
samples which best characterize soils at the Ash Disposal Cell in Trench 5 and groundwater
quality at both the Ash Disposal Cell in Trench 5 and at Line 6, and handle these samples in a
manner which ensures their safe, predictable, and timely delivery to a laboratory for analysis.
It is the responsibility of the Project Manager and the Field Task Manager to verify that all
samples collected at the IAAP comply with field procedures outlined in this QAP.

Field sampling is scheduled to take place in Fall and Winter 1993. The individual sampling
events will take place in approximately the following order:

o Determine locations for three new groundwater monitoring wells downgradient
of the Ash Disposal Cell in Trench 5,

L Drill and soil sample three boreholes at the downgradient locations at the Ash
Disposal Cell in Trench 3,

L Install and develop three new monitoring wells in the boreholes at the Ash
Disposal Cell in Trench 5,

o Survey all new monitoring well locations and elevations, and

o Purge and sample groundwater in the new monitoring wells and selected existing
monitoring wells during five rounds of groundwater sampling.

2.3  DATA QUALITY OBJECTIVES
Data quality objectives (DQOs) are qualitative and quantitative statements developed by data

users to specify the quality of data from field and laboratory data collection activities to support
specific decisions or regulatory actions. The DQOs describe what data are needed, why the data
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are needed, and how the data will be used to address the problem being investigated. DQOs
also establish numeric limits for the data to allow the data user (or reviewers) to determine
whether data collected are of sufficient quality for use in their intended application. DQOs and
work plan rationale are also discussed in the QAP Section 2-11.

Qualitative or semiquantitative data collected using field instruments such as total organic vapor
analyzers are considered Level I data. It can be used for the following: (1) delineation of
contaminated zones, (2) gross determination of contaminants in samples, or (3) health and safety
screening. Level I data can also provide information to the laboratory regarding expected
concentration ranges in samples.

Quantitative data collected using field instruments designed for in situ measurements such as
temperature, specific conductance, and pH meters are considered Level II data. The Level II
data collection follows approved analytical procedures that do not require field laboratory
support. Level II data can be used for the following: (1) site characterization, (2) evaluation of
alternatives, (3) engineering design, and (4) monitoring.

Quantitative data analyzed using USEPA-accepted analytical methods such as those in SW-846,
the National Pollution Discharge Elimination System (NPDES), and the Contract Laboratory
Program (CLP) that provide low detection limits, a wide range of calibrated analytes, matrix
recovery information, laboratory process control information, and known precision and accuracy
are considered Level III data. Level III can be used for the following: (1) risk assessment, (2)
site characterization, (3) evaluation of alternatives, (4) engineering design, and (5) monitoring
during implementation. USEPA analytical levels are summarized in Table 2-1.

The quality of the data collected during this investigation will determine its use. Many factors
relate to data quality, and sample collection methods equally as important as analytical methods.
Following standardized procedures for both sample collection and analysis reduces sampling and
analytical error. In addition, complete chain-of-custody (COC) documentation, and adherence
to sample preservation requirements, shipping methods, and holding times further ensures sample
integrity. Obtaining valid and comparable data also requires adequate QA/QC procedures and
documentation, as well as established detection and control limits. A more detailed explanation
of the criteria involved is presented in Section 2.15.

2.4 SITE RECONNAISSANCE, PREPARATION, AND RESTORATION

Field locations of all soil boreholes will be marked with a four-foot wooden stake and will be
labeled in accordance with Installation Restoration Data Management Information System
(IRDMIS) requirements. The USAEC Project Manager, TETC Project Manager, and the IAAP
Point-of-Contact (POC) will approve all final monitoring well locations before drilling is begun.
TETC will consult with IAAP personnel to minimize disruption of facility activities.
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SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO DATA USES

TABLE 2-1

Data Uses Level . -} ~ Data Quality
Gross Determination of Analytes; Health Level I Total organic/inorganic vapor detection using Instruments respond to naturally- If instruments calibrated and data
and Safety Screening portable instruments occurring compounds interpreted correctly, can provide
indication of contamination
Field test kits
Site Characterization; Evaluation of Level I Variety of organics by GC; inorganics by AA; Tentative ID Dependent on QA/QC steps employed
Alternatives; Monitoring During XRF
Implementation
Tentative ID; analyte-specific Techniques/instruments limited Data Typically reported in
mostly to volatiles, metals concentration ranges
Detection limits vary from low ppm to low ppb
Risk Assessment; PRP Determination; Site Level III Organics/inorganics using EPA procedures other | Tentative ID in some cases Similar detection limits to CLP
Characterization; Evaluation of Alternatives; than CLP; can be analyte-specific
Engineering Design; Monitoring During
Implementation RCRA characteristics tests Can provide data of same quality Less rigorous QA/QC
as Level IV, NS
Risk Assessment; PRP Determination; Level IV HSL organics/inorganics by GC/MS; AA; ICP Tentative identification of Non- Goal is data of known quality
Evaluation of Alternatives; Engineering HSL Parameters
Design
Low ppb detection limit Some time may be required for Rigorous QA/QC
validation of packages
Risk Assessment; PRP Determination Level V Non-conventional parameters May require method Method-specific

Method-specific detection limits

Modification of existing methods

Appendix 8 parameters

development/modification

Mechanism to obtain services
requires special lead time
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Field activities associated with the assessment will be coordinated with the IAAP POC. In
support of the field activities, the IAAP will provide the following support items:

1. Assist TETC in locating underground utilities and issue the necessary permits to
TETC for completing monitoring well installation/development.

2. Approve accumulation points on the IAAP where containerized decontamination
fluids, drill cuttings, and development/purge water can be stored prior to
disposal.

3. Provide TETC with existing engineering plans, drawings, diagrams, aerial

photographs, etc., necessary to complete the assessment.

4. Prior to the initiation of field activities, arrange for the following to support
TETC field personnel:

° Personnel identification badges, vehicle passes, and/or entry permits,
] A secure staging area for storing equipment and supplies,
o A sufficient potable water supply, and

° A set of keys for access to existing monitoring wells at the facility that
will be used to complete the assessment.

All downhole drilling tools, bits, drill rods, augers, and drilling equipment will be
decontaminated within the Equipment Decontamination Area before and after drilling each new
monitoring well. Decontamination activities will be recorded on a Decontamination Record form
(Figure 2-1).

Emergency equipment (e.g., fire extinguishers, personnel safety equipment, etc.) will be kept
in plain view at each location where fieldwork is being conducted. Each work crew will be
equipped with a mobile telephone to quickly alert the appropriate facility emergency service
should their assistance be required.

It is an objective of the fieldwork to leave the area of investigation essentially as it was before
beginning the assessment, except for the physical addition of monitoring wells and guard posts.
Unused monitoring well construction materials, stakes, and flagging will be removed from the
area around the Ash Disposal Cell in Trench 5 area at the conclusion of monitoring well
installation and development. Borehole cuttings from hollow stem auger drilling at the Ash
Disposal Cell in Trench 5 will be placed into labeled 55-gallon drums. Drums will be kept at
the wellhead pending laboratory results. No disturbance of vegetation, or increases in erosion
potential are anticipated as a result of this work. Any necessary restoration will include close
coordination with the IAAP POC to ensure that cleanup operations are in accordance with the
overall management of the facility.
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2.5 SOIL SAMPLING

Continuous tube and Shelby tube subsurface soil samples will be collected during the drilling of
three boreholes at the Ash Disposal Cell in Trench 5. Drilling will be completed with an all-
terrain-vehicle hollow-stem auger drilling rig. A 5-foot long by 3-inch inside diameter (ID)
continuous tube sampler will be used for collecting soil samples for chemical analysis. A 3-foot
long by 3-inch ID Shelby tube .sampler will be used for collecting soil samples for physical
parameters. No drilling fluids will be used with these techniques unless heaving sands are
encountered during soil sampling or monitoring well installation, in which case potable water
may be added. If water must be added, one water sample per monitoring well will be sent to
the laboratory for analysis.

2.5.1 DRILLING SUPERVISION

An experienced geologist will supervise monitoring the drilling of boreholes, and installation and
development of monitoring wells during the assessment. To document these operations, the site
geologist will log samples, record groundwater information, and prepare borehole logs and
monitoring well construction diagrams. The site geologist will have the necessary tools and
professional equipment in operable condition to efficiently perform these duties. The site
geologist will be responsible for only one operating drilling rig.

2.5.2 AIR MONITORING DURING DRILLING

Ambient air will be monitored during all borehole drilling, monitoring well
installation/development, and soil and groundwater sampling. A photoionization detector (PID)
will be used to monitor concentrations of total organic compounds in the breathing space at
worker chest level and down the borehole immediately below the ground surface. A combustible
gas indicator (CGI) will be us