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EXECUTIVE SUMMARY

This document presents the results of the 2002 groundwater monitoring events at the Iowa
Army Ammunition Plant (Iowa AAP), in Middletown, Iowa. Work for this assignment was
completed for the U.S. Army Corps of Engineers (USACE) - Omaha District in accordance
with the requirements of Delivery Order No. DK02 of Contract No. DACA41-02-D-0004.
The primary purpose of groundwater monitoring at Iowa AAP is to monitor releases of
contaminants into groundwater and surface water, identify potential migration pathways,
monitor remedial actions, and identify potential natural attenuation (NA) processes that may be
occurring in groundwater.

Iowa AAP is a government-owned, contractor-operated (GOCO) facility. The current
operating contractor is American Ordnance (AO), under the command of the U.S. Army Joint
Munitions Command. Production of munitions began in 1941 and the facility remains in
operation. Iowa AAP occupies 19,015 acres in the town of Middletown in Des Moines
County, Iowa, and is bordered by U.S. Highway 34 to the north, upland agricultural farms to
the east and west, and the Skunk River Valley to the south. Surface topography is
characterized by flat to gently rolling uplands dissected by entrenched streams and rivers.
Approximately one-third of the Iowa AAP property is occupied by active or formerly active
production or storage facilities. The remaining land at Iowa AAP is either woodlands or is
leased for agricultural usage. Monitoring wells at Iowa AAP are completed into one of the
following three zones: shallow till, intermediate till, basal till/glacial outwashlbedrock.

During the 2002 groundwater monitoring events, samples were collected at 21 sites at Iowa
AAP. This effort included collection of groundwater samples at 190 selected monitoring
wells, and collection of surface water samples at 22 locations. In addition, water levels were
obtained from 274 selected monitoring well and piezometer locations to evaluate groundwater
flow at each site. Laboratory analyses were selected on a site-by-site basis, but generally
included one or more of the following analytical suites: explosives, metals, volatile organic
compounds (VOCs), semivolatile organic compounds (SVOCs), uranium, and radionuclides.
At selected sites, groundwater samples also were analyzed for natural attenuation parameters.

A comparison of the 2001 and 2002 water level data shows that water levels have declined at
the majority of the sites. Generally, the decreases were less than 2 feet. Groundwater flow
directions interpreted from the 2002 water level data are similar to those observed in 2001.

Based on interpretation of the 2002 analytical data, several observations were noted. In
general, explosive contaminant concentrations were similar to those detected during previous
monitoring events. The extent of the RDX plumes at Line 1 and Line 1 Impoundment; Line 2;
Line 3; Line 5A/5B; Line 800/Pink Water Lagoon; East Burn Pads, Demolition Area and
Deactivation Furnace; West Burn Pads area; and North Burn Pads area generally remained
consistent with those observed during 2001. At Line 800/Pink Water Lagoon, the most

U. S. Army Corps ofEngineers-Omaha District
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heavily explosives-contaminated site, bedrock monitoring wells continue to be nondetect for
" explosives analytes. Changes in explosives concentrations were observed at selected well

locations. RDX was detected at a concentration in exceedence of a PRG in one bedrock well
(JAW-18) at Line 3A. Previous RDX concentrations in this well were below the 2 jLg/L
Health Advisory Level (HAL). In addition, RDX was detected above the PRG in North Bum
Pads well JAW-626 where historical RDX concentrations have been below the PRG. At Inert
Disposal Area (IDA) well ET-3, explosives were detected at concentrations in exceedence of
their PRGs during the Spring 2002 semiannual sampling event; however, none were detected
during Fall 2002. It should be noted that a report specific to the RCRA Trench 5 monitoring
has been s~bmitted under separate cover.

At Line 9, Freon 113 concentrations remained similar to those detected during 2001. In
general, VOC contaminants were detected in wells at the West Bum Pads, Fire Training Area
(FTA) , and the IDA at concentrations similar to those observed during previous sampling
events. The only SY~C detected at a significantly elevated level was pentachlorophenol in
IDA well ET-3, which was observed at historically similar levels.

Because the arsenic Maximum Contaminant Level (MCL) was lowered from 50 jLg/L to 10
jLg/L, this analyte was detected at concentrations above the MCL in one or more wells at
several sites. These sites include Line 2, IDA, Plant Boundary and General Area, FTA, and
the West Burn Pads area.

Select wells were sampled for perchlorate in Spring 2002. The only perchlorate detection was
observed in Line 800/Pink Water Lagoon well 8oo-MW-18. However, perchlorate was
nondetect in this well during the November 2000 sampling for this analyte. It appears that
further perchlorate sampling is not warranted at the East Burn Pads, IDA, and the North Burn
Pads area.

Evaluation of the natural attenuation parameter results did not yield significantly different
conclusions from previous monitoring events. Generally, the data compiled to date has not
yielded significant conclusions regarding natural attenuation activity at Iowa AAP. Two
significant trends remain evident from previous sampling events: dissolved oxygen and Redox
potentials continue to decline.

During Spring 2002, RDX concentrations detected in Brush Creek at four locations adjacent to
and downstream of Lines 2 and 3 were three to five times 2001 levels. The cause of this RDX
increase is currently unknown. However, rainfall totals during the four days prior to the 2002
event were nearly five times that recorded during the same time period prior to the Spring
2001 sampling event. The Army is planning to implement a comprehensive investigation of
the Brush Creek watershed to determine the potential source(s) of the RDX contamination in
Brush Creek, and the reasons for RDX concentration fluctuations in the surface water.

U.S. Army Corps of Engineers-Omaha District
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DRAFT FINAL
" 2002 GROUNDWATER MONITORING REPORT

IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

1.0 INTRODUCTION

This document presents the results of the 2002 groundwater monitoring events at the Iowa
Army Ammunition Plant (Iowa AAP) , in Middletown, Iowa. These activities included the
installation-wide annual monitoring event (spring), Trench 5 semiannual groundwater
monitoring events (May and November), Trench 7 Corrective Action Management Unit
(CAMU) quarterly monitoring events (May, August, November), and the off-site monitoring
event (November). Specific monitoring reports for off-site monitoring and Trench 7 CAMU
are presented in Appendices C and E, respectively. A data summary for the Trench 5 May
and November 2002 results is included in Appendix D. These appendices include sampling
activities and data results for the Spring 2002 event and the other sampling events conducted at
those sites throughout the remainder of 2002. Iowa AAP sites are listed in Table 1.1. The
location of Iowa AAP and the layout of the Iowa AAP facility are shown on Figures 1.1 and
1.2, respectively.

1.1 PROJECT AUTHORITY

The Iowa AAP facility signed an interagency agreement (lAG) (dated September 20, 1990)
with the United States Environmental Protection Agency (USEPA) Region 7. The IAG
requires that the monitoring of releases of contaminants into groundwater and surface water be
monitored, and that the migration pathways be identified. Groundwater monitoring and other
environmental investigations at Iowa AAP are being completed under the Department of
Defense's (DoD) Defense Environmental Restoration Program (DERP).

HydroGeoLogic has completed the 2002 groundwater monitoring events at the Iowa AAP.
Work for this assignment is being completed for the U.S. Army Corps of Engineers (USACE)
- Omaha District in accordance with the requirements of Delivery Order No. DK02 of
Contract No. DACA41-02-D-0004.

1.2 GROUNDWATER MONITORING PURPOSE AND SCOPE

The primary purpose of groundwater monitoring at Iowa AAP is to monitor releases of
contaminants into groundwater and surface water, identify potential migration pathways, and
monitor remedial actions. An additional objective was to identify potential natural attenuation
(NA) processes that may be occurring in groundwater on a site-by-site basis.

The scope of work for the Spring 2002 groundwater monitoring event generally consisted of:

• Completing a facility-wide measurement of groundwater levels.

U. S. Army Corps of Engineers-Omaha District
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Sampling groundwater from monitoring wells at 21 sites at Iowa AAP, at the plant
boundary, and in general areas. Table 1.1 highlights these 21 sites. Laboratory
analyses were selected on a site-by-site basis, but generally included explosives, metals,
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),
uranium, and radionuclides. At selected sites, groundwater samples also were analyzed
for natural attenuation parameters.

• Sampling surface water at several locations on the Iowa AAP property, including those
along Long Creek, Brush Creek, Spring Creek, and selected tributaries of these creeks.

1.3 FACILITY DESCRIPTION

Iowa AAP is a government-owned, contractor-operated (GOCO) facility. The current
operating contractor is American Ordnance (AO), under the command of the U.S. Army Joint
Munitions Command. Production of munitions began in 1941 and the facility remains in
operation. Production activities at Iowa AAP currently include loading, assembling, and
packaging of munitions, including projectiles, mortar rounds, warheads, demolition charges,
anti-tank mines and anti-personnel mines. The loading, assembling, and packaging operations
use explosive materials and lead-based initiating compounds.

Iowa AAP occupies 19,015 acres in the town of Middletown in Des Moines County, Iowa
(Figures 1.1 and 1.2). Iowa AAP is bordered by U.S. Highway 34 to the north, upland
agricultural farms to the east and west, and the Skunk River Valley to the south. Surface
topography is characterized by flat to gently rolling uplands dissected by entrenched streams
and rivers. Approximately one-third of the Iowa AAP property is occupied by active or
formerly active production or storage facilities. Sites include surface impoundments,
production lines, landfills, disposal areas, burn areas, demolition areas, and a fire training
area. The remaining land at Iowa AAP is either woodlands or is leased for agricultural usage.
The facility map (Figure 1.2) shows site locations, creeks, and other features of interest.

Wastewater generated at various plant facilities and effluent from wastewater treatment plants
are discharged to surface streams under the provisions of a National Pollutant Discharge
Elimination System (NPDES) permit. It should be noted that the allowable NPDES discharge
limits for explosives generally exceed the remediation criteria used to evaluate the groundwater
and surface water analytical results discussed in this report. The production of munitions at
the Iowa AAP has resulted in contamination of soil and groundwater, and the discharge of
wastewater containing explosives and explosive by-products has caused contamination of
surface water. The majority of contamination resulted from placing explosives and waste
containing heavy metals directly onto soil and into surface water. Explosive contaminants and
heavy metals have migrated through the soil into the groundwater and also over land into
surface water. Moderate amounts of VOC contamination in soil and groundwater also have
been identified at the facility.

U.S. Army Corps ofEngineers-Omaha District
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1.4 PREVIOUS INVESTIGATIONS

Pursuant to the Resource Conservation and Recovery Act (RCRA) Hazardous and Solid Waste
Amendments (HSWA) of 1984, the USEPA completed an assessment of the facility in 1987
and reported that releases had occurred (Ecology and Environment, Inc. [E & E], 1987). The
Iowa AAP was subsequently proposed for the National Priorities List (NPL) and, in August
1990, the facility was placed on the NPL with a Hazard Ranking System (HRS) score of
29.73.

An lAG between the DoD and USEPA Region 7 was signed on September 20, 1990. Under
the agreement, Iowa AAP investigations and remediation activities are being completed under
the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).
The agreement allows for RCRA and CERCLA activities at the site to be coordinated. In
response to the lAG, in 1992 JAYCOR completed a facility-wide Preliminary Assessment/Site
Inspection (PA/SI) of 44 sites with potential contamination that were listed in the lAG.
Subsequently, in 1993 JAYCOR completed a facility-wide Remedial Investigation (RI)/Risk
Assessment (RA) for approximately 35 of the sites. Two of the sites had ongoing RIs and
were not addressed; the remaining seven sites were recommended for no further action. A
complete list of previous soil and groundwater contamination investigations at Iowa AAP is
provided in the 2003 Installation Action Plan (Iowa AAP, 2003)

The Iowa AAP facility is divided into three operable units (OUs) to facilitate project
management. These are:

• Soils au #1, to address contamination in the soils.

• Groundwater au #3, to address contamination of groundwater within the Iowa AAP
boundaries and (potentially) off-site.

• Facility-wide au #4, to address closure of the Corrective Action Management Unit
(CAMU), institutional controls, previously unaddressed areas of soil contamination,
VaC-contaminated media, ecological risks, groundwater monitoring requirements, and
any other unacceptable risks that may be identified but not addressed in either au #1 or
au #3.

au #2 originally was established for interim soil removal actions, but was subsequently
merged into au #1.

1.5 ENVIRONMENTAL SETTING

The fundamental geologic and hydrogeologic features, along with the prominent surface water
bodies, are described in the following sections.

1.5.1 Geology

The Iowa AAP is located in the Dissected Till Plain section of the Central Lowland Province
of the Southern Iowa Drift Plain Region. Iowa AAP is reported to be underlain by a sequence

U. S. Army Corps of Engineers-Omaha District
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of unconsolidated glacial deposits of Pleistocene age overlying sedimentary bedrock units (IGS
1980). The glacial tills consist primarily of silty clay and clayey silt with thin sand seams and
lenses and are assigned to the Kellersville Till Member (Illinoian Age) of the Glasford
Formation of southeastern Iowa. The tills extend to depths in excess of 100 feet in portions of
the north half of the Iowa AAP, but are thin or absent locally in deeper stream valleys in the
south around Mathes Lake, and in the northeast.

The bedrock underlying Iowa AAP consists of a sequence of limestones interbedded with
varying thicknesses of shales and sandstones ranging in age from Cambrian to Mississippian.
Harris and Parker (1964) report that the uppermost bedrock unit beneath the site is the
Mississippian Osage Series of southeastern Iowa, composed predominantly of cherty
limestones interbedded with minor amounts of shale. The Osage series is divided into three
members (from youngest to oldest): the Warsaw Formation, Keokuk Limestone, and
Burlington Limestone. The Warsaw Formation consists primarily of blue-gray calcareous
shales; fragmental, fossiliferous, dolomitic limestone; and calcarenites. Regionally, the
general slope of the Mississippian Osage Series bedrock is toward the southwest.

1.5.2 Hydrogeology

In Des Moines County, Iowa, there are four principal aquifers: the surficial soils aquifer and
the bedrock aquifers of Mississippian, Devonian, and Cambro-Ordovician units (IGS 1980).
The shallow surficial soil aquifer at Iowa AAP occupies the upland till plain and is
predominantly clay-rich glacial tills that exhibit low hydraulic conductivities and yield only

'" small quantities of groundwater to wells. For the purposes of investigation and interpretation,
this report describes the surficial soils aquifer using the following terminology: shallow till
(typically containing the water table surface), intermediate till, and basal till. Within the tills,
there are reportedly some occurrences of buried-channel sands that are laterally discontinuous
across the facility. Depth to the water table surface in the shallow till is generally less than 10
to 15 feet. Shallow groundwater flow typically mimics surface topography. The low
permeability of the clay till matrix limits lateral and vertical flow of groundwater. However,
lateral and vertical flow may be less restricted (or more pronounced) in the tills that have well­
developed fracture networks. Groundwater also discharges to the more deeply incised surface
drainages (e.g., creeks) through seeps at the glacial till and bedrock outcrops.

Information on hydrogeological conditions in the bedrock aquifers underlying the deeper till is
sparse. Generally, groundwater in the limestones is considered to occur primarily within open
bedding planes and/or joints. Therefore, the occurrence and orientation of these features may,
in part, control groundwater flow. It is common for much of the groundwater in these bedrock
units to be found in the more fractured and weathered upper sequence just under the basal till.
Where this is the case, the basal till and the uppermost Mississippian bedrock, defmed in
previous investigations (Harza 1997) as the uppermost 20 feet of bedrock underlying the till,
may comprise a single hydraulic system. Facility-wide groundwater levels suggest that overall
flow direction in the bedrock is to the south and east toward the Skunk and Mississippi Rivers,

/-' when not intercepted by incised surface drainages.
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Water in the Devonian aquifer is reported to be highly mineralized and objectionably hard
wherever it has been encountered in the county (IGS 1980). This Devonian aquifer contains
high amounts of total dissolved solids, primarily sodium-potassium, chloride, and sulfate. The
Cambro-Ordovician aquifer also yields water of poor quality. The water is noticeably hard and
exceeds recommended standards for sulfate and dissolved solids. Water temperatures are
reported to be higher (averaging 72 degrees Fahrenheit [OF]) than other rock aquifer sources
(55 to 60 F).

1.5.3 Surface Water

The major drainage basins, creeks, and surface water bodies at Iowa AAP are shown on Figure
1.2. Little Flint Creek drains a small area in the north portion of the facility. The remainder
of the Iowa AAP property is drained by, from west to east, the Skunk River, Long Creek,
Brush Creek, and Spring Creek. Brush Creek and Long Creek are tributaries of the Skunk
River, which flows to the Mississippi River. Spring Creek is a tributary of the Mississippi
River.

1.6 TRANSFER OF SITE FROM ER,A TO FUSRAP

Line 1 and the West Burn Pad sites will be removed from the Long-Term Monitoring (LTM)
Program, which is funded by Environmental Restoration, Army (ER,A), and transferred to the
Formerly Utilized Sites Remedial Action Program (FUSRAP) in fiscal year 2003.
Environmental remediation of soil and groundwater at Line 1 will be programmed, scheduled,
and remediated under the FUSRAP program.

The remaining remedial actions at the West Burn Pads sites (in the southern portion) also will
be conducted by FUSRAP. For portions of the West Burn Pads sites where remedial actions
are complete, a groundwater fate and transport model will be developed, along with up to
seven potential remedial technologies. The completion of the Feasibility Study (FS), Proposed
Plan (PP), Record of Decision (ROD), and potential Remedial Design (RD)/Remedial Action
(RA), and LTM will be completed by FUSRAP.

1.7 GROUNDWATER MONITORING REPORT ORGANIZATION

This groundwater monitoring report is organized as follows:

• Section 1 - Introduction summarizes project authority, purpose, and scope; facility
description; previous investigations; and environmental setting.

• Section 2 - Field Activities summarizes field activities completed, including water
level measurements, groundwater sampling, surface water sampling, and investigation
derived waste (IDW) disposal.

• Section 3 - Hydrogeologic Results presents and interprets water level data, hydraulic
gradients, and potentiometric surface maps for each site.

U. S. Army Corps of Engineers-Omaha District
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Section 4 - Chemical Investigation Results presents laboratory and field chemical
data, data validation, and data review results.

• Section 5 - Nature and Extent of Contamination presents and interprets chemical
data above Preliminary Remediation Goals (PRGs) for each site.

• Section 6 - PercWorate Sampling presents a discussion of perchlorate sampling and
analytical results with comparison to the PRG.

• Section 7 - Natural Attenuation Parameter Results presents and interprets field and
laboratory natural attenuation parameter data facility wide and for each site.

• Section 8 - Recommended Monitoring Well Maintenance presents results of well
inspections and provides well maintenance recommendations.

• Section 9 - References provides references used to develop this report.

U. S. Army Corps of Engineers-Omaha District
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TABLE 1.1

lOWA ARMY AMMUNITION PLANT SITES

Site Designation Site Name

None .',
, .: Pl~l Boll~~' U}eneratArea~ '_ ". ,';'; .Y:?,.,

IAAP-l, lAAP-16 . Line 1 and Line 1 Impoundment; FUSRAPin FY03.

IAAP-2 Line 2 - Soil

IAAP-2G .: Line 2·'::Gro~ndwater '':-'

IAAP-3 Line 3 - Soil

IMP-~G : .
Line 3 - Grounc;lw@ter "

I

j, ....-

IAAP-4, IAAP-41, IAAP-29 Line 3A, Line 3A Pond, and Line 3A STP - Soil

1AAP4G .;r~~~:""} ..... ! ~.r'.' '.'llIl:; .t.iJie·3:A:kG" '!idw • '.>:-. ,'"J"l~
. '., ,-;.~ 'c. .~> . ..fQ1l ~

.. 'c" -';;lIt', ...~• .j: ''..zC :ilK,., ... ,"A""
I 'Lines 4~ii!a~ ,x;._ .. .""'1',

1AAP~.·~...,. \.~-( ~, r, .,.-",~. ~ ' .

IAAP~ :ll~'
.": , .........., Lines'sX'aif4 SB "-:':,[..~ :';~~''; '~:r.' ;A';' :S~ ~~i '1;:":'.. ".

IAAP-7 Line 6

IAAP-8 Line 7

IAAP-9 Line 8

IAAP-lO Line 9 - Soil

1~rAA:P':,lOG "·:·~r . "1_'~ .f~:·';·~ Liiie 9':' Groliridw~rlJ'""l ~,'ltl"~~-'~~:'~':':'~~~i;?:"

IAAP-l1, IAAP-44 Line 800, Pink Water Lagoon - Soil
. , . ;i:: :':~,i: ;' , ," ~·;::J.'i ." Lme8PQ•.PUi1!:Wa~i:8gdQn~GiOUDdwater:~{;f':.~ :.'>1AAf-:44G ..' .:~ " ,,'

IAAP-12 East Burn Pads· Soil

1AAP-12G
"

'.' EastlilU¥PaJ1s·~·qrouildw~ter.' " o }

IAAP-13 Incendiary Disposal Area

IAAP-14 Boxcar Unloading Area

IAAP-15 Old Flyash Waste Pile
' ••::.' :"''";i .:i 'ko?~. P •C'ii:ff' .fjt ...,:/ ! ~.-.• ..<~1 '::~t...,IA:An;;17.' ; J~: ;:~:. esUCl e;J.; ~.~.", ..r..~ .... ~r.::.:u,.:.

IAAP-18 Possible Demolition Site

IAAP-19 Contaminated Clothing Laundry

IAAP-20 Inert Disposal Area - Soil

IAA.P:2OG~::." .-.. ,j .'.... .~ :-""~'4~ ;::~i. I~n D~l~e3;i~GioUndW~Je
,~... :ulii::.J.

IAAP-21', iAAp~i3 .! ~?.., '~I PemoljOQQ'1~~~~-,,·.:·:r~~;f"..}~: .
IAAP-22 Unidentified Substance Waste Site

IAAP-24 Contaminated Waste Processor

IAAP-2S Explosive Waste Incinerator

IAAP-26 Sewage Treatment Plant/Sludge Drying Beds

IAAP-27, IAAP-43 Flyash Landfill, Flyash Disposal Area

IAAP-28 Construction Debris Landfill

If\AP-3ff'': .~..;
:...

.;.;}'i.:-'~'!I.',.' FiriDg~ "'~~"'"., ',' '-'

IAAP~31 ·.;r.,~ ~;',~,
, ~ "'1-

Amm~~',~Ctilpper'Di¥Osal ~t,~.v.i: ~.': ,.,''.~''', i'/
IAAP-34, IAAP-35, IAAP-32, IAAP-33 West Burn Pads, West Burn Pads Landfill, Burn Cages,

Burn Cages Landfill - Soil. FUSRAP in FY03,
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TABLE 1.1
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Roundhouse Transformer Storage Yard

Abandoned Coal Storage Yard

Former Fuel Station USTs

Off-Post Groundwater

Note: Shading indicates sites at which groundwater samples were collected.
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2.0 FIELD ACTIVITIES

This section summarizes the field activIties completed during the Spring 2002 groundwater
monitoring event. Known monitoring well/piezometer locations at the facility are shown on
Figure 2.1. Field activities included:

• Measuring water levels at 274 selected monitoring well and piezometer locations.

• Measuring water quality parameters during monitoring well purging (e.g., dissolved
oxygen [DO], oxidation reduction potential [ORP] , pH, temperature, specific
conductance, turbidity).

• Collecting and analyzing groundwater samples from 190 selected monitoring wells.

• Collecting and analyzing surface water samples from 22 locations along Long Creek,
Brush Creek, Spring Creek, and tributaries of Brush Creek and Spring Creek.

• Collecting and analyzing one sample of the water source used for decontamination for
each event.

• Collecting and analyzing one rinsate from the Fultz® sampling pump

• Disposal of IDW (personal protective equipment [PPE] only) at the Inert Disposal Area
(IDA). Purge and decontamination waters were containerized at the Line 1
impoundment for treatment per the direction of USACE.

• Documenting all field activities.

All field activities were completed in accordance with the Spring 2002 Groundwater
Monitoring Work Plan Addendum (HydroGeoLogic 2002), and the Standard Operating
Procedure (SOPs) included in the Final Facility-Wide Work Plan (URS 2002a).

Because of heightened security at the Iowa AAP facility access and egress from the facility was
problematic during the Spring 2002 monitoring event. Delays due to more intense scrutiny
(i.e. exhaustive vehicle/cargo searches) of contractors working at Iowa AAP resulted in
additional expenditures in labor and costs associated with completing the field activities.

2.1 GROUNDWATER LEVEL MEASUREMENT ROUNDS

A facility-wide groundwater level measurement round was completed during the Spring 2002
groundwater monitoring event. The water level data were used to create site-specific
groundwater elevation diagrams and to determine horizontal and vertical gradients at each site.
All monitoring wells and piezometers were considered for potential water level measurement
and those selected were determined using the following criteria:

• The monitoring wells and piezometers must first have been located on a map.

• The monitoring wells or piezometers must have been accessible.

• The monitoring wells or piezometers must have had a surveyed reference point from
which to measure the water level (i.e., top of casing [TOC]).

U.S. Army Corps of Engineers-Omaha District
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Using these criteria, groundwater levels measurement at 279 locations was proposed in the
work plan (HydroGeoLogic 2002). However, five monitoring well and piezometer locations
were eliminated from the Spring 2002 round for the following reasons:

• One well (NEP-C) had previously been abandoned.

• Two wells (SL-87, SL-91) could not be located. It should be noted that these two wells
could not be located during previous water level measurement rounds.

• The lid of one well (ZI-2) could not be removed to collect the water level. It should be
noted that it has not been possible to remove the well lid of ZI-2 during previous water
level measurement rounds.

• One well (JAW-B) was dry.

Water levels were measured throughout the installation June 1 and 2, 2001, except for one
location inside Line 4A (JAW-60S) for which access was arranged at a later date. Water levels
in the Inert Disposal Area were measured on May 29, 2002, except for one well (G-5) where
maintenance on the security casing lock delayed reading of the water level until June 2, 2002.
In addition, a water level measurement from monitoring well G-I0 was inadvertently not taken
during the water level measurement round, but was obtained before it was sampled on June 13,
2002.

r
""" Groundwater level measurements were completed in as short a time period as practical to

minimize the effects of water table fluctuations. Water levels were measured from the
surveyed reference point found on the top of the well casing, using a Solinist Model 101
electronic water level meter. The water level meter was decontaminated between
measurements at each of the monitoring well and piezometer locations with deionized (DI)
water. All measurements were recorded in the field logbooks maintained by the sampling
teams.

Groundwater levels and occurrences are discussed in Section 3.0 of this report.

2.2 WELL PURGING AND MEASUREMENT OF WATER QUALITY
PARAMETERS

The purpose of well purging is to obtain representative, aquifer-quality water from the
geologic unit being sampled, while minimizing disturbance to the collected samples. Low-flow
techniques were attempted in each well to minimize turbidity and purge water volumes. The
goal of low-flow purging is to maintain less than 0.3 feet of drawdown at a pumping rate not to
exceed 500 milliliters per minute (mL/min). Groundwater purging procedures included:

• Before sampling, the air quality in the well casing and the breathing zone was
monitored with a RAE Systems MiniRae photoionization detector (PID) equipped with

r a 10.6 electron volt (eV) lamp. Air quality measurements were recorded in the field
\...., logbooks. If organic vapors were detected in the well casing, the well was sampled for

U.S. Army Corps ofEngineers-Omaha District
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VOCs along with the previously planned analytes for that well. No elevated PID
readings were observed during Spring 2002 at wells not already scheduled for VOCs
analysis.

• The depth to groundwater was measured and the volume of water to be purged was
calculated in the event that drawdown exceeded 0.3 feet.

• Eighty-five of the sampled wells were equipped with Well Wizards (dedicated bladder
pumps), which were used when purging and sampling. Where no dedicated sampling
pumps were available, or they were not functioning, a portable Fultz@ sampling pump
with virgin disposable tubing was used.

• The depth to groundwater was monitored during purging to determine drawdown.

• Water quality parameters were measured and recorded at all groundwater sampling
locations. Specific conductance, pH, temperature, ORP, and DO were measured using
the YSI 556 probe fitted with a flow-through cell. Turbidity was measured using a
Lamotte 2020 turbidity meter. At specified well locations, ferrous iron was measured
by Method 8146, using a HACH DRJ820 Colorimeter.

• The field instruments were calibrated to the manufacturers' specifications prior to
shipment to the field. Verification of field instrument calibrations (and recalibration, as
necessary) were completed daily during the field event. The YSI 556 was calibrated
using certified standards and 5 percent sodium sulfite solutions.

• All water quality measurements were recorded on the water sample collection field
sheets (included in Appendix A).

Final water quality parameter measurements (i.e., those recorded immediately before
sampling) recorded during the Spring 2002 groundwater monitoring event are presented in
Section 4.0.

Well purging was completed in accordance with the SOPs included in the Final Facility-Wide
Work Plan (URS 2002a). Sample collection field sheets, included in Appendix A, give the
detailed purging procedures used at each well.

2.3 SPRING 2002 GROUNDWATER SAMPLING AT MONITORING WELLS

Monitoring well sampling locations, dates sampled, and analytical parameters for the Spring
2002 groundwater monitoring event are presented in Table 2.1. Section 5.0 provides a
discussion of the analytical results. Monitoring well locations are shown on the facility-wide
well location map (Figure 2.1) and individual site maps in Section 5.0.

The Spring 2002 groundwater sampling event included the following elements:

• Sampling of 190 monitoring wells May 29 through June 30, 2002. Although 195
monitoring well locations were originally intended to be sampled, five wells were dry at
the time of sampling. The dry wells were JAW 32 and JAW-33 (Firing Site); JAW-23
(West Burn Pads); G-53 (Boundary Area); and the Pesticide Pit sump.

U.S. Army Corps of Engineers-Omaha District
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• 47 samples were collected for cyclotrimethylenetrinitramine (RDX) metabolite analysis
at Line 800, Line 2, and Line 3. The majority of these samples were collected at Line
800. The RDX metabolite samples were shipped to Lawrence Livermore National
Laboratory (LLNL) for analysis, and were not reported to HydroGeoLogic. It should
be noted that the mononitroso- RDX metabolite, hexahydro-l-nitroso-3,5-dinitro-l,3,5­
triazine (MNX), also was analyzed for in the samples submitted to the laboratory
contracted for the Spring 2002 monitoring event, and those results are included in this
report.

• Perchlorate samples were collected from 27 locations at the following sites: East Burn
Pads, North Burn Pads Landfill, Inert Disposal Area and Line 800. Perchlorate results
are discussed separately in Section 6.0

QC duplicate samples were collected at approximately 6 percent frequency (i.e., 1 per every
15 samples collected). QC matrix spike/matrix spike duplicate (MS/MSD) samples and
Quality Assurance (QA) split samples were collected at approximately 4 percent frequency (1
per every 26 samples collected). QA/QC samples are discussed in Section 4.0. QA/QC
sample locations are noted in Table 2.1.

The groundwater sampling effort was completed in accordance with the SOPs provided in the
Final Facility-Wide Work Plan (DRS 2002a) and the Spring 2002 Groundwater Monitoring
Work Plan Addendum (HydroGeoLogic, 2002). All groundwater samples were collected into
approved sample containers, preserved, and labeled appropriately. Samples (including QC
samples) were packed in coolers with wet ice to 4°C, and shipped to Laucks Testing
Laboratory, Inc (Laucks) at 940 South Harney Street, Seattle, Washington via Federal Express
for analysis. The QA split samples were packed as described above and shipped to the
DSACE Environmental Chemistry Branch (420 South 18th Street, Omaha, Nebraska) via
Federal Express for analysis.

2.4 SPRING 2002 SURFACE WATER SAMPLING

The Spring 2002 groundwater monitoring event included the collection of 22 surface water
samples at Iowa AAP: 12 locations along Brush Creek and its tributaries, 8 locations along
Spring Creek and its tributaries, and 2 locations on Long Creek. These locations are situated
primarily upgradient, downgradient, and along Line 1, Line 2, Line 800, the Fire Training
Area/Explosives Disposal Area, and the Firing Site.

The Long Creek and Spring Creek surface water samples were collected on May 30-31, 2002.
Brush Creek surface water samples were collected on June 15, 2002.

The surface water sampling effort was completed in accordance with the SOPs provided in the
Final Facility-Wide Work Plan (DRS 2002a) and the Spring 2002 Groundwater Monitoring
Work Plan Addendum (HydroGeoLogic 2002). Surface water sampling locations, dates
sampled, and analytical parameters are presented on Table 2.1. Surface water samples were
retrieved using disposable buckets or Teflon® bailers and the sample was transferred to

U.S. Army Corps ofEngineers-Omaha District
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approved sample containers. Samples were appropriately preserved, labeled, packed in coolers
with wet ice to 4°C, and shipped to Laucks via Federal Express for analysis.

2.5 WATER SOURCE SAMPLING

One water source sample was collected to check for contamination in the water used for
decontamination. Culligan of West Burlington provided the DI water used for all
decontamination activities. The DI water was bottled by Culligan in pre-cleaned,
polycarbonate, 5-gallon containers. Culligan personnel delivered the DI water containers to
the site. The water source sample was collected and analyzed for VOCs, semivolatile organic
compounds (SVOCs), and explosives. The water source sample results are discussed in
Section 4.0.

2.6 RINSATE SAMPLING

One rinsate sample was collected during the Spring 2002 groundwater monitoring event to
check for cross contamination from sampling equipment. Source water was run through a
decontaminated Fultz® sampling pump attached to a short length of virgin disposable tubing
and the rinse water was collected in the appropriate containers. The rinsate sample was
analyzed for VOCs, SVOCs, and explosives. The rinsate sample results are discussed in
Section 4.0.

2.7 IDW DISPOSAL

IDW generated during the Spring 2002 groundwater monitoring event included purge water,
decontamination water, and personal protective equipment (PPE). All purge and
decontamination water was containerized and transported to the Line 1 impoundment area,
except that accumulated during the sampling of wells in the IDA. At the Line 1 impoundment,
the IDW water was discharged into two 450-gallon poly tanks for treatment through a granular
activated carbon (GAC) treatment unit. The IDW water from the IDA monitoring wells was
discharged into IDA Trench 6 for treatment through a GAC system. The volume of water
accumulated for treatment was recorded on waste manifest tracking forms provided to the
USACE on-site construction representative. PPE was bagged and disposed in Trench 6. All
disposal was coordinated with the USACE on-site construction representative. IDW disposal
procedures were completed in accordance with the Spring 2002 Groundwater Monitoring Work
Plan Addendum, except that the location for storage of the IDW water prior to its treatment
through a GAC system was moved to the Line 1 impoundment area at the direction of USACE
(HydroGeoLogic 2002).

u.s. Army Corps of Engineers-Omaha District
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TABLE 2.1
SUMMARY OF SAMPLES COLLECTED

SPRING 2002 GROUNDWATER MONITORING EVENT

]
Analytical Parameters ) :~

Site Name, '" !l E ::I .. 1::l
~

) '0
!l ;§ .: ~

..Q

Ii ., -;~
VI .. ..

(lAAP Site Designation)/ .. .!I .,
U ~

::I '" ~ VI oS 'OS NotesVI i .. u f .. .. ::I ..Q0 ::I ::I ;:;JWell Number .. 'OS 0 ::I ;:l ~ m C\ VI -< ~0; ;:;J ~ ~ .S ;:;J C;
~

VI "'Cl ] Z::: u l:t ><C\ .. -< C;
~llI:: e

Line 1 (IAAP-l) / Line 1 Imnoundment, (IAAP-l6)
JAW-39 06/17/02 X X X
JAW·40* 06/18/02 X X X
JAW-43 06/16/02 X X X
JAW-45 06/16/02 X X X
JAW-48 06/11/02 X X X
JAW-50 06/11/02 X X X
JAW·51 06/11/02 X X X
JAW-601 * 06/12/02 X X X
JAW-602 06/11/02 X X X X JAW-602 MS/MSD
JAW-603* 06/12/02 X X X
SL-81 06/05/02 X X X
Ll-MW1* 06/12/02 X X X

Line 2. aAAP-l)
G-15 06/07/02 X X X
12-A 06/04/02 X X X
12-B 06/04/02 X X X
12-C* 06/05/02 X X X
12-D 06/04/02 X X X
12-E 06/05/02 X X X
12-F* 06/14/02 X X X
12-G 06/05/02 X X X
JAW-70 06/04/02 X X X X X X loc Duo = L2-MW4 OA solil=exolosives only
JAW-71 06/04/02 X X X X
JAW-72 06/04/02 X X X X
JAW-73 06/04/02 X X X
JAW-74 06/05/02 X X X
JAW-75 06/04/02 X X X
L2-MW1* 06/05/02 X X X
L2-MW2 06/04/02 X X X
L2-MW3 06/05/02 X X X

Line 3 (JAAP-31
16-A 06/03/02 I xl X I I I I xl I I I I I
16-B 06/03/02 I X I xl I I I I xl I I I I I
16-C 06/03/02 I Xl X I I I I Xl I I I I I
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TABLE 2.1
SUMMARY OF SAMPLES COLLECTED

SPRING 2002 GROUNDWATER MONITORING EVENT

I
Analytical Parameters ..,~ "'..

Site Name, ~ e c ';0 1::l ~
~ ~

e ~ ;E ::0
-;~ ~ <Il '" ..Cl., 'is

~
Q, .. '"(IAAP Site Designation)1 .:= .!!l ., Q, oS "'" '" U U ... .. .. '" <Il Notes<Il t 0 ::0 .. ::0 ::0 ::0 ..c

~Well Number .. " 0 c l:l <Il < ~';0 ~ ~ ~ ,S ;:l ~ ii ~ 0 ~>< <Il "Cl '3 Z::: u ~l:l rol '" < 0 ~Ill: ~
Line 3 IIAAP-31. continued

16-D 06/03/02 X X X
16-E* 06/03/02 X X X
JAW-53 06/03/02 X X X
JAW-54 06103102 X X X X X IOC Duo-L3-MWI
JAW-55 06/15/02 X X X
JAW-56 06/16/02 X X X
JAW-57 610302 X X X X JAW-57 MS/MSD
JAW-77 06/16/02 X X X

Line 3A IIAAP-41 1Line 3A Pond (JAAP-4H 1Line 3A STP (lAAP-29)
JAW-15 06115/02 X X X
JAW-16* 06/16/02 X X X
JAW-I7 06/05102 X X X
JAW-IS 06/03/02 X X X
JAW-19 06/05/02 X X X
JAW-20 06/15/02 X X X
JAW-21 06/15/02 X X X
JAW-22 06/05/02 X X X

Line 4A and 48 IIAAP-5)
JAW-604 06127/02 I X I X X2 I I I I I I
JAW-605 06/05/02 I X I X I Xl I I I I

Line SA and 58 IIAAP-61
5A-MWI 06/16/02 X X X2 X X lOA Solit-Exolosives/Metals
5A-MW2 06/16/02 X X Xl X
5B-MWI 06/16/02 X X X' X
5B-MW2 06/16/02 X X y2 X

Line 9 IIAAP·IOl
JAW-29* 06/2S/02 X x' X X
JAW-30 06127/02 X x' X X
JAW-31* 06/27/02 X X' X X
JAW-610 06/26/02 X X2 X X
JAW-6II 06/26/02 X Xl X X
JAW-612 06/27102 X x' X X X DC Duo-L9-MWI

Line 800 lIAAP-U) 1Pink Water Lal!oon. (IAAP-44l
G-17 I 06/13/02 I X I I I I I X I I I I X I XI
G-18 I 06/30102 I X I X' f I I I xl xl I I X I X loc Duo-SOO-MW-27
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TABLE 2.1
SUMMARY OF SAMPLES COLLECTED

SPRING 2002 GROUNDWATER MONITORING EVENT

Analytical Parameters ...~ "'..
]

rJ S Q
~

11 :g
Site Name, Cl. = '"S rl :s! .a - .S ~ <I} E ....

(lAAP Site Designation)1 .:= ..!!l "' "' -g = ~ ~ Cl. ~
Cl. .5! S Notes'" U <I} ..<I} .[ '" U '" = .cII 0 0 = .. = = Q <I} < ~ :::!:Well Number i ~ ::J - = :::!:.. :::!: ~ <I} .S!

'3 Z~ u c:; .. ><Q f;r;l "'" c:; ll. :il'" <llrl e
Line 800 (lAAP·ll) 1Pink Water Lal!oon (lAAP-44). continued

G-19 06/30/02 X X X X
G-20 06/13/02 X Xl X X X X loc DUD=800-MW-28
G-40* 06127/02 X Xl X X
G-41 06/25/02 X X X
G-42 06/13/02 X X X
G-43 06/26102 X X X
G-44 06/30/02 X X X X G-44 MS/MSD
G-45 06/30/02 X x· X X
G-46* 06/30102 X X X
G-47 06/29/02 X X X
G-48 06/25/02 X X X
G-56 06/14102 X X X
G-57* 06129/02 X X X
G-58 06/28/02 X X X X
JAW-78 06/28/02 X X X
JAW-79 06/27/02 X X2 X X
800-MW-1 06/28/02 X X X
800-MW-2* 06/30/02 X Xl X X
800-MW-3* 06/15102 X X X
800-MW-4* 06/14/02 X X X
800-MW-5* 06/30/02 X X X X X X IOC DUD-800-MW-29 fExnlosives\ OA Snlit 800-MW-5fExnlosives\
800-MW-6 06/29/02 X X2 X X
800-MW-7 06/30/02 X X2 X X
800-MW-8 06/27/02 X X X
800-MW-9 06/14/02 X X X
800-MW-I0 06/18/02 X X X
800-MW-ll 06/18/02 X X X
800-MW-12 06/27/02 X X X
800-MW-13 06/27/02 X X X
800-MW-14* 06/14/02 X X X
800-MW-15 06/30/02 X X X
800-MW-16* 06/30/02 X X X
800-MW-17 06/29/02 X X X
800-MW-18 06/28/02 X X X X
800-MW-19 06/18/02 X X X
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TABLE 2.1
SUMMARY OF SAMPLES COLLECTED

SPRING 2002 GROUNDWATER MONITORING EVENT

]
Analytical Parameters

~ ~~
~ e ~ ~

11 QSite Name, Cl.
~ .: = .S:! .. ,Qe ~ -; .g ""' ..

~(IAAP Site Designation)1 .:: :a .. '" = Q.
~

Cl. .Sl.. U '" ""' Notes""' ~ ~
U ::l .. .. .. ::l .c

Well Number 0 0 = .. ::l ::l
~ ~ -< ~ ~~ Cl. ~ ;> ;> .S ~ ~ 5 01a ~ ""' '3 z ::: u .. x..,
01 ~

~.. -<Ill: 0...
Line 800 HAAP-ID 1Pink Water LalZoon lIAAP-441 continued

800-MW-20* 06/30/02 X X X
800-MW-21 06/28/02 X X X
800-MW-22 06/14/02 X X X
800-MW-23* 06/26/02 X X X
800-MW-24 06/28/02 X X X
800-MW-25 06/28/02 X X X
800-MW-26 06/14/02 X X X

East Burn Pads HAAP-12\
EDA-Ol 06/10/02 X X X2 X X
EDA-02* 06/26/02 X X X' X X X
EDA-03 06/25102 X X X' X X X X DC Duo EBP-MW4
EDA-04 06/25/02 X X X2 X X X X X DC Duolicate EBP-MW-5 (no SVOCs) OA Solit Exnlosives
G-29 06/10/02 X X x' X X
JAW-04* 06/28/02 X X x' X X Insufficient samole volume for NA narameters
JAW-05 06/10/02 X X X' X X X
JAW-06 06/25102 X X Xl X X
JAW-07 06110/02 X X X2 X X
JAW-64 06/10/02 X X X' X X
JAW-614 06/25/02 X X X' X X X
EBP-MW1* 06/27/02 X X Xl X X Insufficient samnle volume for TKN Sulfide Alkalinitv
EBP-MW2 06/10/02 X X x' X X X EBP-MW2 MSIMSD
EBP-MW3 06/10/02 X X x' X X

Pesticide Pit ITAAP-l7)
Sumn DRY I I I I I I I I I I I I IInsufficient water for samnlinl>

Inert Disnosal Area. (JAAP-20
T-4 06/04/02 X X Xl X
T-5* 06/03/02 X X X2 X
IDA-MWI 05/31102 X X X' X X X OC DUD~IDA-MW3

IDA-MW2* 06/01102 X X Xl X
CAMU-99-1S* 05/31102 X X Xl X
CAMU-99-lD* 05/31102 X X X' X
CAMU-99-2S 05/29/02 X X X' X
CAMU-99-2D* 05/31/02 X X X2 X
CAMU-99-3S* 05/30/02 X X Xl X
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TABLE 2.1
SUMMARY OF SAMPLES COLLECTED

SPRING 2002 GROUNDWATER MONITORING EVENT

'B
Analytical Parameters ) :~

Site Name, "Eo i!l e = .. 1:1 ~~ ) '0
e i!l :s .: - .9 ~

~
"Eo .. ,.Cl., S(IAAP Site Designation)1 .. .~ ,!/ III U U = e! 'Ol Q- UI ,g NotesUI 1l j U :0 ..

15 .c ~Well Number 0 0 = .. :0 :0 -< ~~ Q- ;> ;> .S! ;l ~ ii :E CIQ r:l UI "Cl '3 Z:: u ~ ><.. -< CI ~I:ll: ~
Demolition Area ClAAP-21) 1Deactivation Furnace. (JAAP-23

JAW-Ol 06/12/02 X X X
JAW-02* 06113/02 X X X
G-9* 06113/02 X X X
G-I0* 06113/02 X X X
G-ll* 06/13/02 X X X
DA-Ol 06112/02 X X X
DA-02 06/12/02 X X X

Firin.. Site ifAAP-30l
JAW-32 DRY
JAW-33 DRY
JAW-34 06/28/02 X Xl X X
JAW-618 06/27/02 X yl X X X IOC Duo-JAW-loo

Ammunition Box Chiuoer Disoosal Pit (JAAP-31
JAW-620 06/13/02 I X X I X I I I I I I I I

West Bum Pads IIAAP-34) 1 West Bum Pads Landfill ClAAP-35) 1 Burn Cae:es ClAAP-32) 1 Burn Cae:es Landfill. ClAAP-33)
JAW-23* DRY Insufficent water for samnlinl!
JAW-24 06/24/02 X X y" X
JAW-25 06113/02 X X X" X
JAW-68 06/14/02 X X X" X X JAW-68 MSIMSD
G-30* 06/15/02 X X X2 X
WBP-99-1* 06111102 X X X" X
WBP-99-2 06/12/02 X X X2 X X X IOC Dup=WBP-99-8. OA Solit={VOC's EXPlosives and Metals)
WBP-99-3* 06111102 X X X2 X
WBP-99-4* 06/13/02 X X X" X
WBP-99-5 06/12/02 X X X" X
WBP-99-6* 06/30/02 X X X2 X
WBP-99-7* 06/11102 X X yl X

North Burn i'adsc. fIAAP-361 / North Burn Pads Landfill, ClAAP-35 1Contaminated Waste Processor. ClAAP-24
JAW-ll 06113/02 X X X X
JAW-12* 06114/02 X X X
JAW-13 06/14/02 X X X
JAW-14* 06/14/02 X X X X
JAW-626 06/14/02 X X X X
JAW-627 06/14/02 X X X X X IOC Dup-NBPLF-MW2
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TABLE 2.1
SUMMARY OF SAMPLES COLLECTED

SPRING 2002 GROUNDWATER MONITORING EVENT

1l
Analytical Parameters ) "'~

Site Name, Q.
~

e c .. Q -:~ ) ~
e ~ .: c;~

.:1 tI) Q. .. ~

(IAAP Site Designation)/ j .!l ., .,
-.; c Q. ~

Cl ~ Notesco
~

U U co .. .. = tI) :cU'l 0 = .. = = ::>1Well Number ~ 0 c ;:l - c
Cl tI) -(

~Q, ::>1 ;> ;> Cl .. ., ::>1 CI..
~

tI) :a '3 z ::: u ., ><Cl CI =- ~~ ~
-(

North Bum Pads. UAAP-361/ North Bum Pads Landfill. flAAP-35l / Contaminated Waste Processor~AAP-24 continued
NBPLF-MWI* I 06/13/02 I X I X I I I XI I I I I
CW-P I 06/10/02 I X I X I I I I XI I I I X

Fire Trainin.. Area, UAAP-39
JAW-58 06/24/02 X X X' X
JAW-59 06/18/02 X X X' X
JAW-60 06/18/02 X X X' X
JAW-61 06/18/02 X X X2 X X OA Solit-YOCs
JAW-62 06/18/02 X X X2 X
JAW-63 06/18/02 X X yl X
JAW-80 06/18/02 X X X' X
M-OI 06/12/02 X X X' X
SA-99-1 06/18/02 X X X2 X X X lOA Solit ~metals)
FTA-99-1 06/17/02 X X X' X X lOA Solit-YOCs
FTA-99-2* 06/18/02 X X yl X

Plant Boundarv and General Area
G-I* 06/16/02 X X
G-2 06/15/02 X X
G-3* 06/17/02 X X
G-12 06/24/02 X X
G-13 06/17102 X X
G-21 06/17/02 X X
G-22* 06/18/02 X X
G-23 06/17/02 X X
G-24 06/17/02 X X
G-25* 06/25/02 X X
G-26* 06/25/02 X X
G-27 06/18/02 X X
G-28 06/11/02 X X
G-31 06/24/02 X X
G-49 06/15/02 X X
G-51 06/25/02 X X
G-52 06/05/02 X X
G-53* DRY
G-54 06/25/02 X X
G-55* 06/25/02 X X
13-B 06/24/02 X X
I3-D* 06/16/02 X X
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TABLE 2.1
SUMMARY OF SAMPLES COLLECTED

SPRING 2002 GROUNDWATER MONITORING EVENT

i
Analytical Parameters ..,~ "'..

"'.. .<::
~ E 10 Q ~ QSite Name,

E ~ ;g .E! c
~

<I) .<:: 10 .Q
<Il C; ·8 -a ... ..

(lAAP Site Designation)1 .. t .!!l .. U '"
c ~ <I) .Sl 'Ql Notes<I) .. U .. ... ..

e5'Ql 0 0 " .. " " <I) -< ..c ::EWeIlNumber .. > c :J - c ::E ~10 ::E > :6 .. .. u 0' It ><... <I) '3 z :::Cl COl .. -< 0' ;lllIi ~
Plant Boundarv and General Area continued

I3-E* I 06/16/02 I X X
I3-F* I 06/25102 I X X
JAW-76 I 06/17/02 I X X

Surface Water
Long Creek 1 05/30/02 X X' X X DCDue LC3
Long Creek 2 05/30/02 X X' X
Brush Creek 1 06/15102 X X
Brush Creek 2 06/15102 X X
Brush Creek 3 06115/02 X X
Brush Creek 4 06/15102 X X
Brush Creek 5 06/15/02 X X
Brush Creek 6 06/15102 X X
Brush Creek 7 06/15102 X X
Brush Creek Tributary 1 06115/02 X X
Brush Creek Tributary 2 06/15102 X X
Brush Creek Tributarv 3 06115102 X X
Brush Creek Tributary 4 06115/02 X X

Surface Water Continued
Brush Creek Tributarv 5 06/15/02 X X
Soring Creek 1 05/31102 X X X"
Sering Creek 2 05/31102 X X X2

Sering Creek 3 05/31102 X X X"
Sering Creek 4 05/31/02 X X X"
Sering Creek 5 05/31102 X X X2

Sering Creek Tributarv 1 05/31/02 X X XZ

Sering Creek Tributarv 2 05/31/02 X X X" X X loc dUD~SCT4' SCT2 MSIMSD
Sering Creek Tributarv 3 05/31102 X X X"

Other OC Samples
Rinsate I 06/29/02 I X I I X2 I X I I I I I I I
Source I 06/25/02 I X I X" I X I I I I I I I I

TOTALS SprinE 2002 214 163 7S 32 4 2 IS9 14 S I 8 I 19 I 4S I

Key:
·The well was pumped dry.
QA and QC samples were collected at a 5 percent rate (i.e., 1 per every 20 samples collected).

'Melals analysis included lolal Uranium.

'vOC analysis included Freon 113.

'QC Duplicate and MSIMSD samples were analyzed for each well's full suite of parameters, unless otherwise noted.

'QA Split samples were collected for explosives (1), VOCs (4), the noted suite of parameters as directed by USACE.

'Perchlorate samples were collected as directed by USACE.

'RDX Metabolite samples were collected for the Lawrence Livermore National Laboratory.

NS = Not Sampled
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Section 3



HydroGeoLogic, Inc., - 2002 Groundwater Monitoring Report, -Iowa AAP, Middletown, Iowa

"f 3.0 HYDROGEOLOGIC RESlTLTS

This section presents and interprets the hydrogeologic field data collected during the Spring
2002 groundwater monitoring events. The hydrogeologic data include water level data,
estimated hydraulic gradients, interpreted groundwater flow directions, and groundwater
potentiometric surface maps for each site.

3.1 SPRING 2002 GROUNDWATER LEVELS

Water level data, available well screen intervals, and screened interval lithologies were
obtained during the facility-wide water level measurement round (see Table 3.1).

c

c

Groundwater levels were measured at 274 monitoring well and piezometer locations
throughout the Iowa AAP facility on June 1 and 2, 2002. Depth to the water table ranged
from above the ground surface (artesian) to 19.86 feet below ground surface (bgs). The
artesian conditions were observed in four wells, all of which were located adjacent to Brush
Creek. Two of those wells (JAW-601 and G-52) are screened in upper bedrock/bedrock.
Artesian conditions were also observed in intermediate till well Zl-3, and in well Zl-6, for
which the completion interval information is not known. The observance of artesian conditions
at these wells is likely related to their placement in a relatively low topographic area adjacent
to Brush Creek. At these well locations the land surface elevation is beneath that of the
potentiometric surface elevation of the particular water bearing zone into which they are
screened. It cannot be ascertained whether the presence of nearby Brush Creek is related to
the artesian conditions; however, it is unlikely that the creek is hydraulically connected to the
upper bedrocklbedrock aquifer.

Compared to the Spring 2001 groundwater levels, 179 wells had decreased water levels in
Spring 2002. Generally, the decreases were less than two feet. The most significant decrease
was observed at well 13-F (bedrock well) where the water level dropped 6.08 feet. This well
is located along the southern perimeter boundary area. However, significant increases in water
levels also were observed in several basal till/upper bedrock wells, with increases ranging up
to 10.95 feet. This largest increase was observed in well T-30, which is located in Line 6.

3.2 GROUNDWATER OCCURRENCE AND HYDRAULIC GRADIENTS

The monitoring wells emplaced into the subsurface underlying the Iowa AAP facility are
screened at three main depths: the shallow groundwater or water table (typically found in the
shallow glacial till); the intermediate groundwater (intermediate glacial till); and the deep
groundwater (basal glacial till, glacial outwash, upper bedrock, and bedrock). Table 3.2
describes the hydrogeologic characteristics of each site and presents the range of depths to
groundwater, and horizontal and vertical gradients for the shallow till, intermediate till, and
basal till/bedrock. Figures 3.1a through 3.18b present groundwater elevations and interpreted
groundwater flow directions at each site. Data for each of these general occurrences of
groundwater are summarized below.

u.s. Army Corps of Engineers-011Ulha District
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The water table typically occurred in the shallow till at each site. Groundwater flow directions
in the shallow till generally mimicked site topography, flowing from the upland areas and
terraces toward the creeks and their tributaries. Shallow till exhibits low hydraulic
conductivity, which restricts horizontal and vertical flow and yields only small quantities of
groundwater to wells. Recharge to the shallow till is slow and is derived from infiltration of
precipitation and, to some extent, inflow from surface water sources (e.g., washwater from
load lines).

I

l I"

3.2.1

HydroGeoLogic, Inc.,- 2002 Groundwater Monitoring Report,-Iowa AAP, Middletown, Iowa

Shallow Groundwater/Water Table - Shallow Glacial Till

3.2.2 Intermediate Groundwater - Intermediate Glacial Till

Water levels and interpreted potentiometric surfaces of the intermediate till were typically a
few feet lower than the overlying shallow till. Groundwater occurrences in the intermediate
till also were influenced by the site topography, although to a lesser extent than the shallow till
groundwater. Flow directions were usually similar to the overlying shallow till groundwater.
Because of the similarities in groundwater flow directions, the shallow and intermediate
groundwater occurrences were interpreted to have some hydraulic connection, but the
differences in potentiometric surface elevations at most sites indicate that the connection is
somewhat limited.

3.2.3 Deep Groundwater - Basal Till/Upper Bedrock

C Water levels in wells screened at the base of the surficial soils aquifer (Le., basal glacial till
and glacial outwash) and the upper bedrock were typically tens of feet lower than wells
screened in the overlying shallow and intermediate glacial till. In most cases, groundwater in
the basal till and upper bedrock had very little hydraulic connection with the overlying shallow
and intermediate glacial till. Groundwater flow directions in the basal till and glacial outwash
typically followed the slope of the underlying upper bedrock. Groundwater in the upper
bedrock was found in the weathered and fractured zones located in the upper 20 feet of this
unit. Groundwater in the non-weathered bedrock often was found only in open bedding planes
and joints. The disparity in water levels measured from wells screened within the bedrock at
most sites indicate that these features typically are not laterally extensive, which limits lateral
and vertical groundwater flow.

c
U.S. Army Corps of Engineers-Omaha District
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TABLE 3.1
WATER LEVEL MEASUREMENTS SPRING 2002 GROUNDWATER MONITORING EVENT

Line I, AAP-l) 1 Line 11mPOundmenl, (lAAP.l61
JAW-38 06/01/02 696.52 693.5 13.1 6.03 6.38 -0.35 690.14 5-10 Shallow till CLw/SC 2
JAW-39 06/01/02 695.22 692.4 15.2 4.07 4.55 -0.48 690.67 7-12 Shallow till CLw/SP seams 2
JAW-40 06101/02 695.84 693.0 23.0 3.55 4.36 -0.81 691.48 10..20 Shallow liI\ CLw/SP seams 2
JAW41 06/03102 694.56 691.7 17.9 4.11 5.12 -1.01 689.44 5-15 Shallow till MLw/CL 2
JAW42 06/01/02 689.82 686.9 13.0 4.93 5.19 -0.26 684.63 5-10 Shallow till CHw/SC 2
JAW-43 06101/02 697.02 693.9 20.1 3.41 4.20 -0.79 692.82 12-17 Shallow till SCw/SM 2
JAW44 06/01/02 698.67 694.9 13.7 4.05 5.42 -1.37 693.25 5-10 Shallow till ML 2
JAW45 06/01/02 705.72 703.0 15.7 4.78 6.25 -1.47 699.47 8-13 Shallow liII CL-SC 2
JAW-46 06/01/02 697.11 694.3 12.8 4.40 5.80 -1.40 691.31 5-10 Shallow till CHwlMH 2
JAW47 06/01/02 711.57 708.9 20.7 8.26 9.92 -1.66 701.65 13-18 Shallow till CL-SC 2
JAW-48 06/01102 704.18 701.5 46.7 7.22 7.04 0.18 697.14 3Q..44 Intermediate till CHw/SP seams 2
JAW-SO 06/01102 716.85 714.3 24.5 7.17 9.41 -2.24 707.44 12-22 Shallow till SMw/ML 2
JAW-51 06/01/02 717.89 714.7 22.2 6.31 6.92 -0.61 710.97 9-19 Shallow till ML 4
JAW-52 06/01/02 720.16 717.4 22.8 9.88 10.94 -1.06 709.22 10..20 Shallow till CL 2
JAW-601 (B) 06/01/02 681.41 678.7 69.9 4.34 0.05 4.29 681.36 57-67 UDocr bedrock Weathered Limestone 4
JAW-602IB) 06/01/02 713.91 711.2 100.2 31.27 24.64 6.63 689.27 87.5-97.5 UD. bed.lGlac. outwash SP&Limestone 4
JAW-liOJ (B) 06101/02 717.42 714.8 99.6 36.32 26.00 10.32 691.42 87-97 UDDer bedrock Wealhered Limestone 4
SL-81 06/01/02 681.12 679.0 12.9 5.64 5.93 -0.29 675.19 5.5-10.5 Shallow till NA 2
L1-MWI 06/01102 719.02 716.5 37.8 11.93 12.68 -0.75 706.34 25-35 Intermediate till CL-CH 2
ZI-I IGZ-\) 06/01/02 685.74 682.9 52.8 5.52 5.19 0.33 680.55 40-50 Intermediate till NA 4
ZI-2IGZ-2) 06/01102 673.61 671.2 32.4 NM NM NA NM 20..30 Intermediate till NA 4
Z1-2A (GZ-2A) 06/01102 674.06 671.6 12.5 4.09 4.81 -0.72 669.25 5-10 Shallow till NA 4
ZI-3 (GZ-3) 06/01/02 680.76 678.1 48.7 0.72 0.45 0.27 680.31 3646 Intermediate till NA 4
ZI-6 GZ-6 06/01102 689.76 686.8 NA 0.10 -0.10 689.66 3949 NA NA NA
Line 2, (lAAP-2)
G-15 06/01/02 660.21 655.8 19.5 8.56 9.30 -0.74 650.91 6.5-16.5 Shallow till SCw/SW 4
12-A 06/01102 681.25 679.1 22.6 4.81 5.75 -0.94 675.50 10.5-20.5 Shallow till CLwlML 2
12-B 06/01102 691.44 689.2 22.6 5.52 6.12 -0.60 685.32 10.5-20.5 Shallow till NA 2
12-C 06/01102 691.66 689.2 52.8 7.79 7.68 0.11 683.98 40.2-50.2 Jntermediate till NA 2
12-D !B) 06/01102 691.26 689.3 132.0 18.88 18.50 0.38 672.76 110..120 UDocr bedrock Weathered Limestone 2
12-E 06/01/02 690.37 688.5 21.6 7.86 6.90 0.96 683.47 10..20 Shallow till CL 2
12-F 06/01102 690.54 688.3 52.8 7.82 7.55 0.27 682.99 40.4-50.4 Intermediate lill CLwlML 2

12-G 06/01/02 690.00 688.0 22.6 3.45 6.43 -2.98 683.57 10.3-20.3 Shallow till CLw/SC seams 2

JAW-70 06/01102 685.22 682.4 37.9 3.16 3.27 -0.11 681.95 7-17 Shallow till ML-SMw/SP 2

JAW-71 06/01/02 684.61 682.3 19.4 4.96 4.72 0.24 679.89 7-17 Shallow till CLw/SC 2

JAW-72 06/01102 691.09 688.1 23.0 3.66 4.00 -0.34 687.09 10..20 Shallow till SPw/SC 2

JAW-73 06/01/02 692.41 689.7 12.7 4.71 5.48 -0.77 686.93 10..20 Shallow till CLw/SC 2

JAW-74 06101102 693.95 691.4 24.6 8.11 10.16 -2.05 683.79 12-22 Shallow till CL-SCw/SM 2

JAW-75 06101102 691.97 688.8 20.7 3.72 3.70 0.02 688.27 7-17.5 Shallow till CLw/trace SC 2

L2-MWI 06101102 679.57 677.6 37.5 6.54 4.87 1.67 674.70 25-35 Intermediate till CL-CH 2

[2-MW2 06101102 686.68 684.0 20.1 2.89 2.66 0.23 684.02 7.5-17.5 Shallow till CL-CH 2

L2-MW3 06101102 692.32 689.8 27.7 5.67 6.09 -0.42 686.23 15-25 Shallow till CLw/SC 2

Line 3 , (lAAP·3)
16-A IB) 06/01102 696.30 694.3 112.6 14.95 13.52 1.43 682.78 99.4-109.4 UDDer bedrock CLw/SP 2

I6-B 06/01102 701. 10 699.1 27.3 2.66 3.08 .0.42 698.02 15.1-25.1 Shallow till CL 2

16-C 06101102 697.69 695.7 27.8 3.81 4.15 -0.34 693.54 15.6-25.6 Shallow till ML 2
16-D 06/01/02 697.66 695.8 27.7 2.70 3.11 -0.41 694.55 15-25 Shallow till CLw/ML 2
16-E 06101/02 697.55 695.7 57.7 6.24 5.95 0.29 691.60 45-55 Intermediate till CUMLw/SC seams 2
JAW-53 06/01102 696.11 694.0 20.1 3.74 3.88 -0.14 692.23 8-18 Shallow till CLw/SC seams 2

JAW-54 06/01102 698.09 695.8 27.3 3.22 3.50 -0.28 694.59 10-25 Shallow liII ML-SMw/SC 2
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WATER LEVEL MEASUREMENTS SPRING 2002 GROUNDWATER MONITORING EVENT

Line 3, AAP-3), cont.
JAW-55 06101/02 698.69 696.4 27.3 4.25 4.58 -0.33 694.11 10-25 Shallow till ML-SM 2
JAW-56 06/01/02 701.21 698.9 22.3 2.74 3.15 -0.41 698.06 10-20 Shallow till CLw/SC seams 2
JAW-57 06/01102 705.97 703.9 27.1 4.14 5.44 ·1.30 700.53 15-25 Shallow till CH 2
JAW·77 06/01/02 702.76 700.6 22.2 4.32 5.00 -0.68 697.76 10-20 Shallow till CL-SC 2
Line 3A CIAAP-4) 1 Line 3A Pond, (lAAP-4l) 1 Line 3A srP, CIAAP·29)
JAW-15 06/01102 712.88 710.7 22.2 3.75 6.09 -2.34 706.79 5-20 Shallow till CLw/CH 2
JAW-16IB 06/01102 713.07 711.0 60.1 16.38 16.65 -<J.27 696.42 43-58 UP. bed.lGlac. outwash SC & Weath. Shale 2
JAW-17 06/01/02 711.83 709.3 17.5 3.85 3.98 -<J.13 707.85 5-15 Shallow till CHw/trace SC 2
JAW-18 (B) 06101102 711.74 709.2 53.5 45.10 44.84 0.26 666.90 36-51 Un. bed.lGlac. outwash CHw/SP & Limestone 2
JAW-19 06/01/02 715.77 713.2 17.9 4.29 7.08 -2.79 708.69 5-15 Shallow till CL-CH 2
JAW-20 18\ 06/01102 713.82 711.9 60.0 25.04 25.92 -<J.88 687.90 43-58 Un. bed.lGlac. outwash SC & Weath. Shale 4
JAW-2\ 06/01102 714.66 711.9 22.8 3.84 4.80 -<J.96 709.86 5-20 Shallow till ML-SMw/SC 2
JAW-22 06/01/02 713.57 711.4 22.2 6.86 10.21 -3.35 703.36 5-20 Shallow till CHw/SC 2
Line 4A and 4B, (lAAP·S)
JAW-604 06/02/02 721.81 719.4 20.2 2.81 3.41 -<J.60 718.40 4.8-14.8 Shallow till CH 2
JAW-605 06105/02 719.99 717.8 19.2 3.48 6.51 -3.03 713.48 7-17 Shallow till CL 2
Z3-1 06/02/02 727.01 724.3 21.8 5.53 7.08 -1.55 719.93 9-19 Shallow till NA 4
Z3-2 06/02102 727.39 724.7 10.7 8.53 9.79 -1.26 717.60 3-8 Shallow till NA 4
Z3-4 06/02/02 725_91 721.7 32.2 NM 11.20 NA 714.71 18-28 Shallow till NA 4
Z3-5 06/02/02 726.52 722.9 22.1 6.17 11.12 -4.95 715.40 8.5-18.5 Shallow till NA 4
Line SA and 58, (lAAP~)
5A-MWI 06/01102 726.14 723.8 20.0 3.37 3.98 -<J.61 722.16 7.5-17 Shallow till CL-CH 2
5A-MW2 06/01/02 726.83 724.7 20.1 3.84 4.31 -<J.47 722.52 7.5-17 Shallow till CHw/SC 2
5B-MWI 06/01102 729.65 727.1 20.5 5.40 7.58 -2.18 722.07 7.5-17 Shallow till CL-CH 2
5B-MW2 06101102 729.02 726.7 22.9 3.59 5.90 -2.31 723.12 10-19.5 Shallow till CL-CHw/SC 2
JAW-606 06/01102 722.29 720.3 17.0 2.84 5.50 -2.66 716.79 5-15 Shallow till CL-CH 2
JAW-607 06101/02 730.11 727.8 17.9 3.03 6.18 -3.15 723.93 6.5-15.5 Shallow till CL 2
JAW-608 06/01102 729.84 727.7 21.1 5.11 7.36 -2.25 722.48 9-19 Shallow till CLw/SC 2

JAW-609 (B) 06/01/02 722.19 720.1 114.1 50.28 36.09 14.19 686.10 102-112 Uooer bedrock Weathered Limestone 4

Line 6, (lAAP-7)
GZ2-1 06/01102 725.51 722.2 58.0 12.95 13.60 NA 711.91 44-54 Intermediate till NA 4
T-IO 06/01102 725.02 722.8 27.9 3.95 5.66 -1.71 719.36 14-24.5 Shallow till NA 4

T-11 06/01/02 724.46 722.6 76.3 41.65 32.33 9.32 692.13 60-70 Intermediate till NA 4

T-12 (B) 06/01102 725.12 723.1 123.1 53.56 47.88 NA 677.24 111·121 UnDer bedrock NA 2

T·16 06/01/02 717.81 715.7 22.5 2.60 4.92 -2.32 712.89 10-20 Shallow till NA 4

T-17 06/01/02 717.84 715.9 75.6 22.37 18.90 3.47 698.94 60-70 Intermediate till NA 4

T-18 (B\ 06101102 717.54 715.6 117.0 38.63 34.85 3.78 682.69 100-115 Upper bedrock NA 2

T-28 06101102 715.77 713.7 23.0 NM 5.54 NA 710.23 10-20 Shallow till NA 4

T-29 06101102 715.79 713.7 77.0 23.10 19.58 3.52 696.21 60-70 Intermediate till NA 4
T-30 (8) 06101102 716.14 713.9 15\.2 57.43 46.48 10.95 669.66 139-149 Upper bedrock NA 2

T-34 06101102 715.05 712.8 23.1 5.70 6.52 -0.82 708.53 10-20 Shallow till NA 4

T-35 06/01102 716.01 712.6 77.6 23.19 20.05 3.14 695.96 60-70 Intermediate till NA 4

T-36 (B) 06101/02 714.95 712.5 16\.9 63.75 61.09 2.66 653.86 149.5-159.5 UDDer bedrock NA 2

Line 7, (lAAP-8) There are no weUs at this site.

Line 8, (lAAP-9) There are no weUs at this site.
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TABLE 3.1
WATER LEVEL MEASUREMENTS SPRING 2002 GROUNDWATER MONITORING EVENT

()

JAW-29 06101102 713.93 711.2 21.8 3.67 5.41 -1.74 708.52 9-19 Shallow till ML-SM 2
JAW-30 06/01/02 714.15 711.4 21.8 4.50 6.20 -1.70 707.95 9-19 Shallow till CL-SCw/SM 2
JAW-31 06/01/02 713.47 711.0 21.5 3.91 5.75 -1.84 707.72 9-19 Shallow till CLw/SC 2
JAW-61O 06/01102 712.78 710.1 20.6 2.52 3.88 -1.36 708.90 8-18 Shallow till CLw/SC 2
JAW-611 06101/02 713.01 710.8 18.7 3.58 4.85 -1.27 708.16 6.5-16.5 Shallow till CLw/SC 2
JAW-612 06/01102 709.06 708.0 17.6 3.85 4.70 -0.85 704.36 6.5-16.5 Shallow till SC 2
RIO-PZ-02 06101102 706.50 705.4 20.1 1.98 2.55 -0.57 703.95 9-19 Shallow till CLw/SC I
Line 800 (lAAP-ll) I PInk Water L8l!oon (lAAP-44)
G-17 06/02/02 684.21 681.2 22.0 5.23 6.17 -0.94 678.04 9-19 Shallow till CLw/trace SC 4
G-18 06102/02 682.79 680.1 21.4 3.10 3.85 -0.75 678.94 9-19 Shallow till CHw/CL-SC 4
G-19 06102/02 683.40 680.3 22.6 4.33 4.77 -0.44 678.63 9.5-19.5 Shallow till CHw/SP seams 4
G-20 06102102 685.78 683.4 21.1 6.07 7.24 -1.17 678.54 9.5-19.5 Shallow till CLw/SP seams 4
G-40 (8) 06102/02 684.08 682.3 • 85.6 32.45 29.07 3.38 655.01 73.3-83.3 Bedrock Limestone 4
G-4I 06102102 684.23 682.5 22.4 2.02 2.19 -0.17 682.04 9.8-19.8 Shallow till CLw/trace SC 4
G-42 (B) 06102102 685.27 683.1 78.6 22.08 21.83 0.25 663.44 66.5-76.5 UDDer bedrock Limestone&Shale 4
G-43 06/02/02 685.60 683.3 44.4 14.95 14.24 0.71 671.36 32.1-42.1 Intermediate till SPw/SC 4
G-44 (8) 06/02102 682.02 679.7 80.3 17.72 17.51 0.21 664.51 68-78 Upper bedrock Shale 4
G-45 06102/02 681.38 679.7 42.4 6.09 6.41 -0.32 674.97 30-40 Intermediate till SCw/SP 4
G-46 (B) 06/02/02 680.44 678.4 70.0 8.48 8.95 -0.47 671.49 58-68 Bedrock Limestone 4
G-47 06/02/02 680.59 678.5 28.1 4.68 5.03 -0.35 675.56 16-26 Intermediate till CLw/SP 4
G-48 06/02102 683.11 681.9 31.6 3.34 3.80 -0.46 679.31 20.4-30.4 Intermediate till SCw/SP 4
G-56 06/02/02 681.90 679.9 30.7 3.99 4.30 -0.31 677.60 18.5-28.5 Intermediate till SM 4
G-57 06102102 682.44 680.3 31.9 3.32 3.99 -0.67 678.45 20-30 Intermediate till SMw/SP 4
G-58 06102/02 683.38 680.2 33.5 4.11 5.00 -0.89 678.38 20.1-30.1 Intermediate till ML-SM 4
JAW-78 (8) 06/02/02 677.71 674.8 68.2 7.22 7.19 0.03 670.52 50-65 Uoner bedrock Limestone&Shale 2
JAW-79 06102/02 677.74 674.8 38.5 4.98 5.25 -0.27 672.49 25-30 Intermediate till SCw/SP 2
8oo-MW-1 06/02102 684.71 682.6 23.2 5.65 6.09 -0.44 678.62 9.9-19.9 Shallow till SC 2
800-MW-2 (B) 06102102 682.72 680.9 78.4 10.86 10.27 0.59 672.45 66-76 UDDer bedrock Limestone&Shale 2
800-MW-3 (B) 06102/02 682.63 680.9 81.5 24.03 23.82 0.21 658.81 69-79 UDDer bedrock Fracl. Limestone&Shale 2
8oo-MW-4 (8) 06/02102 685.92 683.8 76.4 17.83 17.79 0.04 668.13 64-74 UDDer bedrock Limestone&Shale 2
8OQ-MW-5 06/02/02 678.80 677.5 20.7 6.94 2.49 4.45 676.31 7.5-17.5 Shallow till CLwltrace SC 2

800-MW-6 06/02/02 681.54 679.3 20.6 7.93 5.35 2.58 676.19 7.5-17.5 Shallow till CL-SC 2

800-MW-7 06/02/02 682.64 681.1 39.8 4.82 5.46 -0.64 677.18 27.5-37.5 Intermediate till SMwML 2

800-MW-8 06/02102 685.38 683.3 20.2 4.84 4.83 0.01 680.55 7.5-17.5 Shallow till CLw/trace SC 2

8OQ-MW-9 06102102 685.59 683.9 20.1 7.35 6.82 0.53 678.77 7.5-17.5 Shallow till CL 2

800-MW-1O 06/02/02 681.25 679.2 20.4 3.95 3.87 0.08 677.38 7.5-17.5 Shallow till CLw/trace SC 2

800-MW-II (8) 06/02102 681.33 679.2 78.6 18.87 18.07 0.80 663.26 66.2-76.2 Upper bedrock Fracl. Limestone&Shale 2

8OQ-MW-12 06102102 687.37 685.5 20.6 4.52 5.23 -0.71 682.14 7.5-17.5 Shallow till SM 2

8OQ-MW-13 06/02/02 686.06 684.0 20.6 4.69 5.47 -0.78 680.59 7.5-17.5 Shallow till SM 2

800-MW·14 06102102 685.72 683.6 37.8 6.18 7.13 -0.95 678.59 25-35 Intermediate till MLw/SM 2

800-MW-15 06102102 682.14 680.2 20.7 6.67 7.15 -0.48 674.99 7.5-17.5 Shallow till CL&SM 2

8oo-MW-16 (Bl 06I02I02 679.59 677.5 73.1 15.76 5.36 10.40 674.23 60.5-70.5 Upper bedrock Fracl. Limestone&Shale 2

8oo·MW-17 06102102 679.55 677.7 36.9 2.50 2.84 -0.34 676.71 24.5-34.5 Intermediate till CLw/trace SM 2

8OQ-MW-18 06102102 681.86 679.5 20.7 4.08 4.20 -0.12 677.66 7.5-17.5 Shallow till CLw/lr8ce SP 2

8OQ-MW-19 (8) 06102102 680.67 678.4 76.8 16.20 15.90 0.30 664.77 64-74 Upper bedrock Weath. Limestone&Shale 2

8OQ-MW-20 06102102 678.81 676.7 20.7 5.63 5.76 -0.13 673.05 7.5-17.5 Shallow till CL 2

8OQ-MW-21 B 06102/02 682.17 680.1 80.2 19.12 18.88 0.24 663.29 67-77 Upper bedrock Fracl. Limestone&Shale 2

800-MW-22 B 06102/02 682.34 679.6 67.2 5.35 5.62 -0.27 676.72 54-64 UDDer bedrock Limestone 2

8OQ-MW-23 IB 06/02/02 684.73 682.2 67.0 7.16 8.74 -1.58 675.99 54-64 Upper bedrock Limestone w/Shale 2

8oo-MW-24 B 06/02/02 680.54 678.0 79.6 16.36 16.12 0.24 664.42 67-77 UDDer bedrock Limestone 2
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80<l-MW-25 I 06102/02 I 681.96 I 679.9 I 20.1 I 2.21 I 2.45 I ~.24 I 679.51 I 7.5-17.5 I Shallow till I CL-CHw/SC 2
8oo-MW-26 I 06/02/02 I 682.53 I 679.9 I 19.9 I 4.36 I 4.63 ~.27 I 677.90 7-17 I Shallow till I CL-CHw/SC I 2
East Burn Pads (lAAP-12)
EDA~I 06/01102 695.37 692.5 28.7 3.94 5.33 -1.39 690.04 16-25.8 Shallow till NA 4
EDA~2 (8) 06/01/02 673.22 671.6 29.4 15.29 17.11 -1.82 656.11 12-27 Upper bedrock Weathered Limestone 4
EDA~3 (8) 06/01/02 676.59 674.3 41.5 17.95 19.05 -1.10 657.54 28-37.6 Uoner bedrock Limestone&Shale 4
EDA~ 06101/02 685.20 683.4 21.8 4.77 5.72 ~.95 679.48 9.4-18.4 Shallow till NA 4
G-29 06/01102 684.33 681.9 20.6 4.21 5.10 -0.89 679.23 8-18 Shallow till NA 4
JAW-04 (B) 06/01/02 661.00 658.0 26.0 10.42 11.81 -1.39 649.19 13-23 Upper bedrock Weathered Limestone 4
JAW-05 06/01102 686.86 684.3 19.6 4.15 4.41 ~.26 682.45 7-17 Shallow till ML 2
JAW-06 06/01102 678.04 675.4 28.6 5.08 5.30 ~.22 672.74 16-26 Shallow till ML-SM 2
JAW~7 06/01/02 689.32 687.0 22.3 4.40 5.81 -1.41 683.51 10-20 Shallow till CLw/SC&SM 2
JAW-64 06101/02 686.71 684.1 21.6 3.12 4.15 -1.03 682.56 9-19 Shallow till CLw/trace SC 2
JAW-614 (8) 06101102 675.74 673.5 39.6 17.19 18.32 -1.13 657.42 27-37 UDner bedrock Limestone&Shale 4
EBP-MWI (8) 06/01/02 670.89 668.3 57.5 31.19 30.84 0.35 640.05 44.5-54.5 Bedrock Limestone&Shale 2
EBP-MW2 06101/02 684.80 682.2 146.4 42.80 43.18 ~.38 641.62 133.5-143.5 Basal till CH-OH 2
EBP-MW3 06101/02 690.63 688.0 27.2 4.80 5.12 ~.32 685.51 14.5-24.5 Shallow till CLw/SC 2
Incendiary Disposal Area, (lAAP-13) There are no wells at this site.

Boxcar Unloading Area, (lAAP-14) There are no wells at this site.

Old Flvash Waste Pile, (lAAP-lS) There are no wells at this site.
Pesticide Pit, (lAAP-I7)
Sumo 06101102 NA NA NA 5.77 7.05 -1.28 NA NA NA NA NA
JAW-615 06/01/02 693.50 691.3 18.7 3.25 4.26 -1.01 689.24 6.5-16.5 Shallow till CL-SC 2
JAW-616 06101102 693.76 691.4 18.8 4.46 4.82 ~.36 688.94 6.5-16.5 Shallow till CH-SC 2
JAW-617 06/01102 693.83 691.6 18.S 3.93 4.85 ~.92 688.98 6.5-16.5 Shallow till CH-SC 2
G-16 06101/02 696.11 693.5 21.9 5.41 6.58 -1.17 689.53 10-20 Shallow till CL-SC 4

Possible Demolition Site. (lAAP·lSl There are no wells at this site.
Contaminated Clothinl! Laundrv. UAAP-19) There are DO wells 8t tbis site.
Inert Disnosal Area, (lAAP-20)
IDA-MWI (B) 05129/02 696.00 693.6 151.4 43.94 43.97 ~.03 652.03 138-148 UDner bedrock Limestone 2
IDA-MW2(BI 05129/02 703.03 701.4 114.7 49.84 49.31 0.53 653.72 102-112 Bedrock Limestone 2

CAMU-99-IS' 05129/02 694.17 688.9 32.3 12.73 12.70 0.03 681.47 19.5-29.5 Shallow till CLw/SP 2

CAMU-99-1D (B)' 05/31/02 694.11 689.0 149.7 43.46 43.46 0.00 650.65 137-147 Upper bedrock Limestone 2

CAMU-99-2S' 05/29/02 706.51 701.6 32.5 14.06 12.64 1.42 693.87 20-30 Shallow till SC-GC 2

CAMU-99-2D (B)' 05/29/02 706.67 701.5 160.3 56.45 58.23 -1.78 648.44 147.5-157.5 Upper bedrock Limesone&Shale 2

CAMU-99-3S' 05/29/02 711.40 706.0 32.S 14.99 14.91 0.08 696.49 20-30 Shallow till SC-GC 2

ET-3 05129102 717.27 NA 39.9 NM 26.62 NA 690.65 NA Intermediate till MUCL 2
G-4 05129/02 707.96 706.0 28.6 6.47 8.01 -1.54 699.95 16-26 Shallow till CL-SC 4

G-5 06102102 692.23 689.1 53.3 38.80 37.97 0.83 654.26 40-50 Intermediate till SMw/SP 4

G-6R 05129102 702.10 NA 30.8 4.04 5.11 -1.07 696.99 20-30 Shallow till NA 4

G-7 05129102 695.36 692.8 44.2 22.26 21.43 0.S3 673.93 3242 Intermediate till CL-SCw/SP&GP 4

JAW-26 05129102 703.43 701.7 24.6 S.25 9.32 -1.07 694.11 12.5-22.5 Shallow till SC&SM 4

JAW-27 (B) 05/29102 685.97 684.2 118.3 37.19 37.98 ~.79 647.99 101-116 Unner bedrockITiII SC/Lirnestone 2

JAW-28 05129102 697.S3 695.8 64.6 28.25 27.50 0.75 670.33 47-62 Intermediate till SCw/SP 2

JAW-65 05/29/02 703.55 702.2 25.9 8.70 5.22 3.48 698.33 19-24 Shallow till CLw/trace SC 2

T-I 05129102 712.40 711.0 37.8 11.30 12.38 -1.08 700.02 25-35 Shallow till CL 4

T-4 05129/02 706.56 704.6 42.9 19.38 18.59 0.79 687.97 30-40 Shallow till CL 4

T-5 05/29/02 709.59 707.4 42.6 20.27 19.35 0.92 690.24 30-40 Shallow till CL 4

T-6 (B) 05/29/02 712.63 711.2 130.2 59.72 59.81 ~.09 652.82 118.5-128.5 UDner bedrock Limestone-Shale 2
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Inert Disoosal Area,IIAAP-20) cont.
T-9 (B) 05/29/02 702.88 NA 139.0 50.87 50.64 0.23 652.24 127-137 Upper bedrock Limestone 2
C95-1 05129/02 (U).77 NA 16.3 7.09 6.52 0.57 693.25 5-15 Shallow till NA 2
C95-2 05129/02 693.89 NA 26.0 18.72 17.25 1.47 676.64 18-28 Shallow till NA 2
C-OO-I 05/29/02 684.63 NA 29.1 6.13 6.39 -0.26 678.24 12.5-22.5 Shallow till CUMLwSW seams NA
C-OO-2 05129/02 696.43 NA 22.6 10.15 10.54 -0.39 685.89 19-29 Shallow till CLw/SM-SC NA
C-OO-3 05129/02 (U).92 NA 42.0 23.71 22.81 0.90 677.11 32-42 Intermediate till CLw/SM-SW NA
Demolition Area, fi AAP-2l) 1Deactivation Furnace (IAAP-23)
JAW-OI (B) 06/02/02 676.99 674.5 22.0 8.96 9.57 -0.61 667.42 5-20 UDDer bedrockITiII SM&Limestone 2
JAW-02 (8) 06/02/02 685.04 682.8 29.3 15.85 16.15 -0.30 668.89 12-27 Uoper bedrocklTiII SM&Limestone 2
G-9 06/02102 694.86 692.1 27.2 7.98 7.48 0.50 687.38 16.5-26.5 Shallow till CH-SC 4
G-IO (8 06/13/02 685.34 681.9 25.6 16.44 15.44 1.00 669.90 14-24 UDDer bedrock Weathered Limestone 4
G-II (8 06/02/02 695.03 691.6 38.2 28.50 28.59 -0.09 666.44 26-36 Upper bedrock Weathered Limestone 4
DA-OI B) 06102/02 675.78 673.5 22.9 7.74 8.26 -0.52 667.52 11-20.6 Upper bedrock Weathered Limestone 4
DA-02 B) 06/02102 680.56 678.3 26.8 8.57 10.02 -1.45 670.54 15-24.5 Upper bedrock Weathered Limestone 4
Unidentified Substance Waste Site, (IAAP-22) There are no wells at this site.

Explosives Waste Incinerator, (IAAP-25) There are no ..ells at this site.

Se..age Treatment Plant/Sludge Drying Beds, (IAAP-2/i) There are no ..ells at this site.

F1yash Landfill, (lAAP-27) 1 F1vash Disoosal Area (IAAP-43)
MW2-91 06/01/02 716.47 714.6 NM 50.04 46.12 3.92 670.35 NA NA NA 4
MW4-91 06/01/02 716.39 714.7 NM 51.09 47.30 3.79 669.09 NA NA NA 4
FL-4 06/01/02 712.46 710.4 NM 4.40 5.64 -1.24 706.82 NA Shallow till NA 4
FL-6 06101/02 717.04 714.3 NM 3.72 3.97 -0.25 713.07 NA Shallow till NA 4
FL-9 06/01/02 714.11 712.4 NM 1.76 2.44 -0.68 711.67 NA Shallow till NA 4
FL-JO 06/01/02 712.71 710.9 NM 2.90 3.52 -0.62 709.19 NA Shallow till NA 4
NEP-E 06/01102 716.56 714.0 NM NM 3.95 NA 712.61 NA NA NA NA
NEP-W 06/01102 716.87 714.2 NM 3,49 3.90 -0.41 712.97 NA Shallow till NA 2
NWP-C 06/01102 717.01 715.5 NM 9.81 6.42 3.39 710.59 NA NA NA 2
NWP-N 06/01/02 717.28 715.6 NM 2.82 3.55 -0.73 713.73 NA Shallow till NA 2

NWP-S 06/01/02 716.97 715.4 NM 5.69 5.85 -0.16 711.12 NA Intermediate till NA 2

SEP-C 06/01/02 717.30 716.0 NM 8.61 8.88 -0.27 708.42 NA NA NA 2

SEP-E 06/01/02 716.95 716.0 NM 7.26 8.11 -0.85 708.84 NA NA NA 2

SEP-W 06/01/02 717.72 716.3 NM 15.27 15.79 -0.52 701.93 NA NA NA 2

Construction Debris Landfill, (IAAP-28)
JAW-8 06/01/02 I 697.57 I 695.4 I 22.1 I 5.05 I 7.21 I -2.16 I 690.36 I IG-20 I Shallow till I MLw/SM I 2

JAW-9 I 06/01/02 I 697.38 I 692.0 I 25.4 I 5.60 I 8.95 I -3.35 I 688.43 I IG-20 I Shallow till I MLw/SM I 2

JAW-10 I 06/01/02 I 688.92 I 686.9 I 26.1 I 16.40 I 16.61 I -0.21 672.31 I 9-24 I Shallow till I SM I 2

Firing Site (IAAP-JO)
JAW-32 06/02/02 690.73 688.5 17.3 DRY 11.14 NA 679.59 5-15 Shallow till ML-SMw/SP seams 2

JAW-33 06/02/02 684.88 682.4 17.5 DRY 11.77 NA 673.11 5-15 Shallow till ML-SM 4

JAW-34 (8) 06/02102 684.74 682.2 35.1 14.48 15.97 -1.49 668.77 19-34 UP. bed.lGlac. outwash SPw/CH&Limestone 4

JAW-35 (B) 06I02I02 642.74 640.0 23.9 8.22 8.83 -0.61 633.91 11-21 Up. bed.lGlac. outwash SPw/CH&Limestone 4

JAW-36 06102102 696.80 694.6 22.2 2.76 4.60 -1.84 692.20 IG-20 Shallow till ML-SM 2

JAW-37 06102/02 684.92 682.8 17.1 NM 6.99 NA 677.93 5-15 Shallow till SM 2

JAW-618 (B) 06/02/02 692.92 690.5 60.2 46.25 47.79 -1.54 645.13 52-57 UDner bedrock Weathered Limestone 4

JAW-619 (B) 06102102 684.56 682.4 55.4 NM 39.36 NA 645.20 43-53 Upper bedrock Weathered Limestone 4

G-8 06102/02 614.36 NA NM NM 3.97 NA 610.39 5-15 Shallow till MLw/trace SP 4
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JAW-620 I 06/01102 I 704.34 702.1 I 18.8 3.88 I 5.23 I -1.35 I 699.11 6.5-16.5 I Shallow lill I CL-SC I 2
JAW-621 I 06/01102 I 700.05 697.9 I 18.7 I 3.95 I 4.52 -0.57 I 695.53 I 6.5-16.5 I Shallow lill I CL-SC I 2
JAW-622 06/01/02 I 698.86 697.1 I 18.3 I 4.02 I 3.90 I 0.12 I 694.96 I 6.5-16.5 Shallow lill I CL-SC I 2
West Burn Pads, (lAAP-341 1 West Buru Pads Landftll, (lAAP-3SlI Burn Cal!es (lAAP-32) 1 Burn Cal!es Landftll IIAAP-33
JAW-23IB\ 06/01/02 657.30 654.2 13.1 DRY 9.68 NA 647.62 5-10 Uorer bedrock Weathered Shale 2
JAW-24IB\ 06/01/02 643.14 640.6 13.2 6.19 6.62 -0.43 636.52 5-10 Uorer bedrocklTiIl Sc&Weathered Shale 4
JAW-25 06/01/02 689.91 687.3 2\.6 5.41 5.91 -0.50 684.00 9-19 Shallow lill ML-SM 2
JAW-68 06101/02 679.61 617.1 20.5 4.22 3.84 0.38 675.17 8-18 Shallow till CLw/lrace SC 2
G-30 18\ 06/01/02 654.76 652.0 18.3 10.31 10.27 0.04 644.49 7-17 Upper bedrock Weathered Limestone 4
WBP-99-I' 06/01/02 693.14 690.6 38.2 25.20 26.18 -0.98 666.96 25-35 Shallow till CLlML 2

WBP-99-2' 06101/02 680.94 678.3 27.2 19.05 19.86 -0.81 66\.08 15-25 Shallow till CL-SC 2

WBP-99-3' 06/01102 654.43 65 \.7 20.7 8.04 9.73 -\.69 644.70 8-18 Upper bedrock Limestone-Shale 2

WBP-99-4 IB)' 06/01102 670.76 668.1 27.3 12.31 13.23 -0.92 657.53 19-24 Upper bedrock Limestonew/Shale 2

WBP-99-5 18\' 06/01/02 65\.85 649.2 22.9 9.43 10.15 -0.72 64\.70 10-20 Upper bedrock Limestone-Shale 2

WBP-99-6 (B)' 06/01/02 657.65 654.8 43.1 13.93 13.66 0.27 643.99 30-40 Bedrock Limestone&Shale 2

WBP-99-7 (B)' 06101/02 654.74 652.1 53.6 8.50 7.43 \.07 647.31 40-50 Upper bedrock Limestone-Shale 2
North Burn Pads, (lAAP-361 1 North Burn Pads Landfill (lAAP-35\ 1 Contaminated Waste Processor IIAAP·24)
JAW-II 06/01/02 69\.01 688.6 3\.4 4.52 6.33 -\.81 684.68 19-29 Shallow lill MLw/trace SM 2
JAW-12 06/02/02 676.81 674.1 23.7 15.53 19.20 -3.67 657.61 16-21 Shallow lill MLw/SM 2
JAW-13 (B) 06101/02 669.61 667.2 19.4 14.89 NA NA NA 7-17 Uorer bedrocklTiIl SC&Wealh. Limesl. 2
JAW-14 (B) 06/01/02 673.97 671.3 30.7 10.41 12.15 -1.74 66\.82 18-28 Uoper bedrock Limestone&Shale 2
JAW-626 06/01102 679.80 677.5 19.8 5.80 7.28 -1.48 672.52 7.5-17.5 Shallow till CH-SC 2
JAW-627IB) 06/01/02 683.10 680.6 39.8 3\.66 32.05 -0.39 65\.05 27.5-37.5 Uoper bedrock Weathered Limestone 4
CW-P 06/01102 NA NA 27.1 5.47 5.30 0.17 NA 17-27 NA NA NA
NBPLF-MWI IB) 06/01102 693.10 690.5 70.6 17.22 17.12 0.10 675.98 58-68 Uorer bedrock Weathered Limeslone 2
BuUdinl! 600-86 Seotic System II Ap·38)
JAW-623 I 06/01102 726.89 I 724.7 18.2 5.23 6.63 I -1.40 I 720.26 6-16 I Shallow till I ML-SM I 2
JAW-624 I 06/01102 727.50 I 725.3 I 17.7 I 8.82 8.80 I 0.02 I 718.70 5-15.5 I Shallow till I CH I 2
Fire Traininl! Area aAAP·39)
JAW-58 06/01/02 688.89 685.9 23.0 4.99 6.65 -1.66 682.24 10-20 Shallow till ML&CLw/trace SC 2
JAW-59 (8) 06/01/02 685.11 682.5 35.6 7.85 9.68 -\.83 675.43 23-33 Upper bedrockITiII SC&Fracl. Limesl. 2
JAW-60(B) 06/01102 684.21 68\.5 36.8 10.94 12.26 -1.32 67\.95 24-34 Uorer bedrockITiIl SC&Fracl. Limesl. 2
JAW-61 06/01/02 685.48 683.0 20.5 6.11 7.98 -\.87 617.50 8-18 Shallow lill CLw/SP seams 2
JAW-62 06/01/02 688.41 685.8 21.6 5.43 6.85 -\.42 68\.56 9-19 Shallow till CL-SC 2
JAW-63 06/01102 691.49 689.0 22.5 5.83 8.04 -2.21 683.45 10-20 Shallow till SC&SM 2
JAW-80IB) 06/01/02 675.33 672.7 27.6 5.96 7.21 -1.25 668.12 15-25 Uoper bedrockITiII SM&Limestone 2
M-ol 06/01102 NA NA 20.4 9.22 9.25 -0.03 NA 8-18 NA NA 2

SA-99-1 ISumo)' 06101102 688.91 687.4 29.9 2.61 4.94 -2.33 683.97 18.5-28.5 Shallow-Intermediate lill CUMLw/SW 6

FTA-99-I' 06101102 673.31 670.2 19.8 9.17 1\.85 -2.68 661.46 6.7-16.7 Shallow lill CLw/SM 2

FTA-99-2 (B)' 06/01/02 673.30 670.5 53.0 17.93 17.98 -0.05 655.32 40.3-50.3 Upper bedrock Shale-Limestone 2

Roundhouse Transformer Storal!O Yard, (lAAP-40) There are no wells at this site.

Abandoned Coal Storage Yard (1AAP-42), There are no weUs at this site.
Plant Boundary and General Area
G-I 06101102 719.85 716.0 23.0 4.81 7.69 -2.88 712.16 10-20 Shallow lill CL 4

G-2 06101102 718.07 715.2 20.1 3.65 4.07 -0.42 714.00 8-18 Shallow lill CL-CH 4

G-3 06101102 688.02 684.1 32.2 11.56 12.51 -0.95 675.51 20.5-30.5 Intermediale till CL&MLw/lrace SP 4

G-12 06/01102 666.07 663.3 22.4 5.24 5.89 -0.65 660.18 9.5-19.5 Shallow till CL 4

G-13IB) 06/01/02 649.39 646.7 31.2 11.47 19.17 -8.30 629.62 18.5-28.5 Uoper bedrock Fractured Limestone 4
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G-21

G-22

Plant Bonnda

G-23 06/01/02 671.76 669.6 21.0 6.19 7.19 -1.00 664.57 9-19 Shallow till CL-SC 4
G-24 B 06/01/02 602.37 600.1 17.3 10.98 12.96 -1.98 589.41 6-16 U r bedrock Fractured Limestone 4
G-25 06/01/02 630.72 628.1 83.6 15.57 15.24 0.33 615.48 71-81 Basal till CL-CH 4
G-26 06/01102 659.92 656.4 103.5 42.19 37.83 4.36 622.09 90-100 Basal till CL-CH 4
G-27 06/01/02 666.18 NA 25.4 2.73 2.74 -0.01 663.44 14-24 Shallow till SC&SP 4
G-28 06/01/02 678.10 674.7 22.7 7.33 7.45 -0.12 670.65 10-20 Shallow till CL 4
G-31 06/01102 669.62 NA 17.6 4.26 7.44 -3.18 662.18 5-15 Shallow till CLw/SP 4
G-49 06/01/02 720.Q3 718.1 31.8 2.81 4.76 -1.95 715.27 19.5-29.5 Intermediate till SMw/SP 4
G-51 06/01102 648.02 643.9 17.3 4.22 5.31 -1.09 642.71 10.2-15 Shallow till SM 4
G-52 (B) 06101/02 636.74 634.7 38.9 -1.44 Artesian NA NA 31.7-36.7 Bedrock Shale&Limestone 4
G-53 06/01/02 637.02 634.8 12.7 5.56 8.41 -2.85 628.61 5-10 Shallow till SMw/SP 4
G-54 (B) 06101102 613.74 611.6 67.5 5.17 6.39 -1.22 607.35 59.2-64.2 Bedrock Limestone 4
G-55 06101/02 613.08 611.0 18.0 8.84 8.32 0.52 604.76 10.3-15.3 Shallow till ML-SM 4
I3-B (B) 06101102 629.54 627.7 44.8 18.31 19.67 -1.36 609.87 33.6-43.6 U r bedrock Fractured Limestone 2
I3-D (B) 06101102 654.59 652.8 87.5 34.18 33.15 1.03 621.44 74.8-84.8 Bedrock MUSW 2
13-E (B) 06/01102 654.21 652.6 37.3 10.51 10.59 -0.08 643.62 24.5-34.5 U r bedrock NA 2
13-F (B) 06/01102 660.44 658.7 57.9 7.60 13.68 -6.08 646.76 45-55 U r bedrock SM-ML 2
JAW-76 B 06/01/02 603.41 600.8 so.3 21.92 21.67 0.25 581.74 67-77 Bedrock Shale&Limestone 2

SC= Clayey Sand
ML=Silt
CH= Fat Clay
SW=Well-Graded Sand
GP= Poorly Graded Gravel

CL= Lean Clay
SP=Poorly Graded Sand
SM = Silty Sand
MH = Elaslic Sill
GC =Clayey Gravel

KEY:

I AII elev.ations listed were surveyed using Nonh American Vertical Datum of 1988, with a GPS (except where noted). The achieved survey accuracy is about I em horimntally and 1 to 2 em venically (American Survey Consultants).

'Elevations listed were snrveyed using the Narional GeOOetic Venical Datum (NGVD) of 1929. and were projected tu the North American Venical Datum (NAVD) of 1988. The margin of error for transformations between NGVD 29 and NA VD 88 is typically 12­
18cm.

]A negative symbol associaled with the change in water levels between Spring J:)()l and Spring 2002 indiC2te5 .3 decreased water level in Spring 2002. The absence of a negative symbol indicates an increased water level in Spring 2002.

(8) = Upper bedrock or bedrock well.

TOCIBTOC = Top of casin81Beiow top of casing.

ft = reet
MSL = Mean Sea Level.
NM = Not measured.
NA = Data not available.
USCS = Unified Soil Classification System
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TABLE 3.2
SUMMARY OF GROUNDWATER DEPTIIS AND HYDRAULIC GRADIENTS

SPRING 2002 GROUNDWATER MONITORING EVENT

Site Name,
Depth to Horizontal Hydraulic

Horizontal Hydraulic
(IAAPSite

Screened Groundwater Gradient Magnitude
Gradient Direction

Other Hydrogeologic Results

Designation)
Interval Range (ft. BGS) (feet/foot)

Spring 2002
Spring 2002

Spring 2002 Spring 2002

Shallow till \.10 to 7.72 0.009 to 0.023
West and southwest towards Site Hydrogeology: There are three main occurrences of groundwater at Line I. The groundwater in the shallow till is controlled by the site topography and the flow direction is generally toward Brush Creek along
Brush Creek. the west side of the site. Groundwater in the intermediate till flows in a more southerly direction than in the shallow till. Groundwater flow in the upper bedrock is parallel to the strike of the

Line I, Intermediate till +2.25 to 10.16 0.0070 to 0.0074
South-southwest toward bedrock in a south-southeasterly direction.

(IAAP-I) / Line 1 Brush Creek.
Basal till There are no wells screened in the basal till.

Impoundment
Vertical Gradient: In the spring. well cluster JAW-51 (shallow till)/ JAW-603 (upper bedrock) exhibited a downward gradient of 0.25 feet/foot.(IAAP-I6) Glacial outwash 2\.94 NA South-southeast

Uooer bedrock +2.64 t023.37 0.0034 South-southeast
Bedrock There are no wells screened in the bedrock.

West, nonhwest, and Site Hydrogeology: The groundwater flow in the shallow till is controlled by the site topography and the flow direction is generally from the upland areas and terraces toward Brush Creek. In the north half of the site
Shallow till +0.02 to 7.57 0.054 to 0.0045 southwest toward Brush groundwater flows to the west-southwest. Groundwater in the south half exhibits a radial flow pattern to the west, nonhwest, and southwest. The horizontal gradient increases near Brush Creek.

r ....p1c Because the general flow direction in the intermediate till is nonhward, groundwater movement in this water bearing unit is only marginally controlled by the site topography.
Intermediate till 2.90 to 5.27 0.0033 to 0.0076 Nonh

Line 2, Basal till There are no wells screened in the basal till.
(lAAP-2)

Vertical Gradient: The three-well cluster 12-B (shallow till), 12-C (intermediate till), and 12-D (upper bedrock) was used to calculate venical gradients. The downward gradient between shallow till and
Glacial outwash NA NA NA

intermediate till was 0.052 feet/fool. The downward gradient between shallow till and upper bedrock was 0.12 feet/foot. The downward gradient between intermediate till and upper bedrock was

Upper bedrock 16.90 NA NA 0.16 feet/foot.

Bedrock There are no wells screened in the bedrock.

Shallow till 0.86 to 3.34 0.0088 to 0.D11
Southeast towards Brush Site Hydrogeology: Groundwater in the shallow till is controlled by the site topography and the flow is generally from the upland areas and terraces toward Brush Creek.
Creek.

Intermediate till 4.09 NA NA
Line 3, Basal till There are no wells screened in the basal till.

(IAAP-3) Glacial outwash NA NA NA

Upper bedrock 11.57 NA NA
Vertical Gradient: In the spring, well cluster 16-D (shallow till) / 16-E (intermediate till) exhibited a downward gradient of 0.095 feet/foot.

Bedrock There are no wells screened in the bedrock.

South and southwest towards
Site Hydrogeology: Around the well locations at the site, which generally lie in the central and southern ponion of the site, groundwater in the shallow till is controlled by the site topography and the flow is south and

Line 3A,
Shallow till 1.48 to 8.01 0.0045 to 0.0125

Skunk River tributaries.
southwest toward nearby Skunk River tributaries. However, nonh of the existing wells, the groundwater flow is likely northward toward adjacent Long Creek tributaries. Groundwater flow in the

(IAAP-4) / glacial outwash and upper bedrock is along the bedrock interface and is generally toward the nonheast.

Line 3A Pond,
Intermediate till There are no wells screened in the intermediate till.

(IAAP-4I) / Basal till There is 110 basal till unit.

Line3A STP, Glacial outwash

(IAAP·29)
14.56 to 42.34 NA Northeast Vertical Gradient: In the spring, well cluster JAW-21 (shallow till) / JAW-20 (glacial outwash-upper bedrock) exhibited a downward gradient of 0.58 feet/fool.Upper bedrock

Bedrock There are no wells screened in the bedrock.

Shallow till \.00 to 7.49 0.0025 to 0.017 Southeast
Site Hydrogeology: Generally, groundwater in the shallow till is controlled by the site topography and the flow is to the southeast toward tributaries of Brush Creek. At the far west end of the site, shallow till

groundwater flow is expected to follow the topography southwest toward Long Creek tributaries.

Intermediate till There are no wells screened in the intermediate till.
Line 4A and 4B, Basal till NA NA NA

(IAAP.5) Glacial outwash NA NA NA

Upper bedrock There are no wells screened in the upper bedrock.
Vertical Gradient: The are no well clusters at this site to determine venical gradients.

Bedrock There are no wells screened in the bedrock.

Shallow till 1.63 to 5.22 0.0037 to 0.012 Southeast and southwest
Site Hydrogeology: Generally, groundwater flow in the shallow till is controlled by the site topography from uplands to drainage basins) and a nonh-south flow divide appears to lie beneath the site. The flow

direction in the eastern ponion of the site is to the southeast toward Brush Creek tributaries. The flow direction in the western ponion of the site is toward Long Creek tributaries.

Intermediate till There are no wells screened in the intermediate till.
Line !!A and !lB, Basal till There are no wells screened in the basal till.

(IAAP-6) Glacial outwash The is no l!.lacial outwash unit.

Upper bedrock 33.96 NA NA
Vertical Gradient: Well cluster JAW.fJJ6 (shallow till) / JAW-609 (upper bedrock) exhibited a downward gradient of 0.32 feet/fool.

Bedrock There are no wells screened in the bedrock.
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TABLE 3.2
SUMMARY OF GROUNDWATER DEPTHS AND HYDRAULIC GRADIENTS

SPRING 2002 GROUNDWATER MONITORING EVENT

Site Name,
Depth to Horizontal Hydraulic

Horizontal Hydraulic
(IAAP Site

Screened Groundwater Gradient Magnitude
Gradient Direction

Other Hydrogeologic Results
Interval Range (ft. BGS) (feet/foot) Spring 2002Designation)

Spring 2002 Spring 2002
Spring 2002

Shallow till 1.24 to 3.59 0.013 to 0.016 Southwest
Site Hydrogeology: Groundwater in the shallow till is controlled by the site topography and the flow is generally to the southwest toward Long Creek tributaries.

Intermediate till TIlere are no wells screened in the intermediate till.
Line 9, Basal till NA NA NA

(IAAP-IO) Glacial outwash NA NA NA

Upper bedrock There are no wells screened in the upper bedrock.
Vertical Gradient: The are no well clusters at this site to determine vertical gradients.

Bedrock TIlere are no wells screened in the bedrock.

0.0096 from the West Southeast and radially away Site Hydrogeology: There are three main occurrences of groundwater at Line 800. Shallow till groundwater generally flows to the southeast toward Brush Creek and its tributaries. To the nonh and northeast of the
Shallow till 0.39 to 5.21 0.035 to the Nonh rromlagoon, except on the lagoon, horizontal gradients increase and shallow till groundwater is discharged into a tributary of Brush Creek. To the north. east. and south there is a pattern of radial flow away from the

0.0042 to the East west side. lagoon, in response to the greater hydraulic head of the lagoon. To the west, shallow groundwater flow is radially distributed east toward the lagoon, southwest toward Long Creek tributaries. and

northeast toward Brush Creek tributaries. The mounding of the water table around the lagoon results in increased recharge to the shallow till. The intermediate till groundwater has a similar

Intermediate till 0.99 to 11.90
0.024 to the North Southeast and radially away flow pattern as the shallow till and is also influenced by the mounding of groundwater around the lagoon creating a similar radial flow pattern away from the lagoon. 1be upper bedrock and
0.0088 to the East from lagoon. bedrock groundwater seem to be hydraulically-colUlCcted. Near the lagoon. groundwater flow in the upper bedrocklbedrock exhibits radial flow to the northeast and southeast. Farther east of the

lagoon. groundwater flow is to the west and nonhwest back toward the lagoon.

Basal till There is no basal till unit.

Line 800,
(lAAP-ll) /

Pink Water Lagoon,
(IAAP-44)

Vertical Gradient: Vertical gradients between the shallow till and the intermediate till were upward at two locations (800-MW-5/800-MW-17 and G-20/800-MW-14) and downward at two locations (800-MW-26/G-

Glacial outwash TIlere is no well-defined glacial outwash unit. 56 and G-19/800-MW-7). The two downward gradients were 0.026 and 0.084 feet/foot, while the two upward gradients were 0.026 and 0.039 feet/foot. At 800-MW-5 (shallow till) /800-MW-17
(intermediate till) the upward vertical gradient appear to have resulted in shallow till groundwater exiting to the surface as a seep. Vertical gradients between the shallow till and the upper
bedrock were downward and ranged from an average of 0.15 feet/foot west of the lagoon to an average of 0.79 feet/foot east of the lagoon. Vertical gradients between the intermediate till and the

Upper bedrock 2.88 to 22.09 NA Southwest upper bedrock were downward and ranged from an average of 0.10 feet/foot west of the lagoon to an average of 0.38 feet/foot east of the lagoon. Vertical gradients between the shallow till and
the bedrock also were downward and ranged from an average of 0.065 feet/foot west of the lagoon to an average of 0.23 feet/foot east of the lagoon. The increased downward vertical gradients
from the west to east in the shallow till to bedrock and intermediate till to bedrock is likely due to the greater hydraulic head in the lagoon.

Bedrock 6.93 to 27.27 NA Southwest

Shallow till 1.51 to 3.92 0.010 to 0.030 East and southeast
Site Hydrogeology: Groundwater flow in the shallow till is controlled by the site topography and the flow direction is generally from the upland areas to the east/southeast towards Spring Creek tributaries. At the

northwest edge of the site the groundwater flow is expected to follow the site topography to the west toward Spring Creek. Groundwater in the basal till, upper bedrock and bedrock is
Intermediate till There are no wells screened in the hydraulically-connected and the flow is to the south, southeast, and southwest.

Basal till 40.58 NA
South, southeast, and

East Burn Pads, southwest
(IAAP.12) Glacial outwash TIle is no glacial outwash unit.

Upper bedrock 8.76 to 16.78 0.022 to 0.035
South, southeast, and
southwest

Bedrock 28.25 NA
South, southeast, and Vertical Gradient: The are no well clusters at this site to determine vertical gradients.
southwest

Shallow till 3.32 to 17.20 0.027 to 0.049 Southwest Site Hydrogeology: There are three main occurrences of groundwater at the IDA. Groundwater flow in the shallow till is controlled by the site topography and the flow direction is to the southwest toward Long

Intermediate till 18.73 to 34.74 O.oI5 to 0.059 Southwest
Creek tributaries. Groundwater in the intermediate till flows in a similar direction, to the southwest toward Long Creek. Groundwater in the upper bedrock and bedrock seem to be hydraulically

cOlUlCcted and the flow is to the south and west.

Inert Disposal Area,
Basal till There are no wells screened in the basal till.

(lAAP-20) Glacial outwash TIle is no glacial outwash unit.

Upper bedrock 36.23 to 58.15 O.oI I to 0.0067 West
Vertical Gradient: Vertical gradients between shallow till and upper bedrock is downward and averaged 0.33 feet/foot. Well cluster JAW-28 (intermediate till) / IDA-MW-1 (upper bedrock) exhibited a downward

gradient of 0.21 feet/foot.

Bedrock 47.28 NA West

)7-1
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TABLE 3.2
SUMMARY OF GROUNDWATER DEPTHS AND HYDRAULIC GRADIENTS

SPRING 2002 GROUNDWATER MONITORING EVENT

Site Name,
Depth to Horizontal Hydraulic

Horizontal Hydraulic
(IAAP Site

Screened Groundwater Gradient Magnitude
Gradient Direction

Other Hydrogeologic Results

Designation)
Interval Range (fl. BGS) (feet/foot)

Spring 2002
Spring 2002

Spring 2002 Spring 2002

Shallow till 4.72 NA NA
Site Hydrogeology: Groundwater at the site is present at the shaliow till / upper bedrock interface. The groundwater flows with the dip of the upper bedrock which slopes away from the site to the west and

Demolition Area, southwest. Groundwater also follows a radial pattern as it flows away from the demolition pits.

(IAAP-21) / Intermediate till There is no intermediate till unit.

Deactivation Basal till There is no basal till unit.

Furnace, Glacial outwash There is no glacial outwash unit.

(lAAP-23) Upper bedrock 5.98 to 25.16 0.0032 to 0.009
East / Southeast and radially Vertical Gradient: The are no well clusters at this site to determine venical gradients.
away from site.

Bedrock There are no wells screened in the bedrock.

Shallow till' 2.4 to 9.29 .0176 South and East
Site Hydrogeology: Groundwater flow in the shallow till is controlled by the site topography and the flow direction is expected to be from the upland areas towards the west and north braoches of Long Creek.

Horizontal hydraulic gradients increase around Long Creek and adjacent to the till terraces. Groundwater in the glacial till and upper bedrock flows from the upland areas around the Nonh Test
Intermediate till There is no intermediate till unit. Site to the south toward Long Creek. From the south test site groundwater flows from the uplands toward Long Creek to the north and east
Basal till There is no basal till unit.

Firing Site,
(lAAP-30) Glacial outwash

6.09 to 45.37 .00025
Southeast and

Upper bedrockb NonhlNonheast Vertical Gradient: In the spring. well cluster JAW-33 (shaliow till) / JAW-619 (upper bedrock) exhibited a downward venical gradient of 0.76 feet/foot.

Bedrock There are no wells screened in the bedrock.

Shallow till 1.64 to 2.26 0.0034-0.0046 Southwest
Site Hydrogeology: Groundwater in the shallow till is controlled by the site topography and the flow direction is to the southwest toward Brush Creek.

Ammunition Box Intermediate till There is no intermediate till unit.
Chipper Disposal Basal till NA NA NA

Pit, Glacial outwash NA NA NA
(lAAP-31)

Upper bedrock There are no welis screened in the upper bedrock. Vertical Gradient: The are no well clusters at this site to determine venical gradients.

Bedrock There are no welis screened in the bedrock.

Radialiy away from JAW-25 Site Hydrogeology: Groundwater in the shallow till is controlled by the site topography and the general flow direction is to the nonheast toward Spring Creek and its tributaries. Groundwater in the shaliow till also
West Bum Pads, . Shaliowtill 1.33 to 23.64 0.045 to 0.111

and toward Spring Creek. foliows a radial pattern away from JAW-25. due to an anomalously high hydraulic head around the well. Groundwater in the upper bedrock and bedrock flows to the nonheast and east toward
(IAAP-34) / Spring Creek and its tributaries. As shaliow till and upper bedrock groundwater approaches Spring Creek. the two units become hydraulically-connected and discharge into the creek and its
West Bum Intermediate till There is no intermediate till unit. unnamed tributary to the nonh.

Pads Landfill,
(IAAP-35) / Basal till There is no basal till unit.
Bum Cages,
(IAAP-32) / Glacial outwash There is no glacial outwash unit.
Bum Cages

Landfill, Upper bedrock
Vertical Gradient: The are no well clusters at this site to determine venical gradients.

(IAAP-33) 4.08 to 10.81 0.0109 to 0.0241
East and southeast towards

Bedrock'
Spring Creek and tributaries.

North Bum Pads, Shallow till 3.92 to 16.49 0.0304
Southeast towards Spring Site Hydrogeology: Groundwater flow in the shallow till is controlled by the site topography and the flow direction is to the southeast toward Spring Creek: and its tributaries. Groundwater in the upper bedrock flows

(IAAP-36) / Creek. to the east/southeast toward Spring Creek.
North Bum Pads Intermediate till There is no intermediate till unit.

Landfill, Basal till There is no basal till unit.
(IAAP-37) / Glacial outwash There is no glacial outwash unit.

Contaminated Vertical Gradient: The are no well clusters at this site to determine venical gradients.
Waste Processor, Upper bedrock 9.48 to 29.55 0.059 to 0.064 East towards Spring Creek.

(IAAP-24) Bedrock There are no welis screened in the bedrock.
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TABLE 3.2
SUMMARY OF GROUNDWATER DEPTHS AND HYDRAULIC GRADIENTS

SPRING 2002 GROUNDWATER MONITORING EVENT

Site Name,
Depth to Horizontal Hydraulic

Horizontal Hydraulic
(lAAP Site

Screened Groundwater Gradient Magnitude
Gradient Direction

Other Hydrogeologic Results

Designation)
Interval Range (ft. BGS) (feet/foot)

Spring 2002
Spring 2002

Spring 2002 Spring200Z

Shallow till 3.66 to 8.74 0.0213 to 0.0375
Nonh and South/southeast Site Hydrogeology: Groundwater flow in the shallow till is controlled by the site topography and the flow direction is from the nonh to the south / southeast towards Spring Creek tributaries. A shallow till
towards Sorinl!. Creek groundwater divide exists to the nonh of the Sump and JAW-63. Nonh of the divide shallow till groundwater follows topography towards a tributary of Spring Creek. Groundwater flow in the

Sh.-Int. till 3.43 NA NA upper bedrock is planar along the dip of the bedrock and is generally 10 the southeast.

Fire Training Area,
Intermediate till There is 110 intermediate till unit.
Basal till There is 110 basal till unit.

(lAAP-39)
Glacial outwash There is 110 glacial outwash unit.

Upper bedrock 4.55 to 15.18 0.0145 to 0.0488 Southeast
Vertical Gradient: In the spring, well cluster FTA-99-1 (shallow till) / FTA-99-2 (upper bedrock) exhibited a downward venieal gradient of 0.18 feet/foo\.

Bedrock There are 110 wells screened in the bedrock.

Shallow till 1.2 to 6.22 NA NA
Site Hydrogeology: Groundwater in the shallow till is controlled by the topography and the flow direction is generally from the upland areas and terraces to Long. Brush, and Spring Creeks and the Skunk River.

Plant Boundary and Intermediate till 1.2 to 8.59 NA NA

General Area
Basal till 12.61 to 34.33 NA NA
Glacial outwash There is 110 glacial outwash uni\.
UPDer bedrock 8.94 to 17.80 NA NA
Bedrock +2.02 to 31.40 NA NA

KEY:
NA = Not enough data is available.

a = Groundwater flow at JAW-36 is likely east to southeast toward Long Creek.

b = JAW-34 was not included in the potentiometric interpretation. The more shallow screened interval and groundwater elevation at this location do IIOt coincide with the remaining bedrock wells at this site. The groundwater elevation in this well appears to be significantly influenced by the intermediate till potentiometric surface.

C = The two deeper bedrock wells (WBP-99-6 and WBP-99-7) were not included in the potentiometric interpretation. The groundwater elevations in these two wells are not representative of the shallow bedrock potentiometric surface.
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4.0 CHElVIICAL INVESTIGATION RESULTS

This section presents laboratory and field chemical data, data validation, and data review
results for the Spring 2002 groundwater monitoring event at Iowa AAP.

4.1 SIJMMARY OF ANALYTICAL RESULTS

Groundwater and surface water samples were submitted to Laucks for analysis of explosive
compounds, VOCs, SVOCs, metals, radionuclides, total uranium, and natural attenuation
parameters. Laucks subsequently submitted the radionuclide and total uranium samples to
EnviroTest Laboratories of Casper, Wyoming, for analysis. When EnviroTest Laboratories
closed, three radionuclide samples were later returned to Laucks and subsequently submitted to
Severn-Trent Laboratories of Richland, Washington. Tables 4.1 through 4.23 summarize the
detected analytical results for the groundwater and surface water samples collected during the
Spring 2002 sampling event. A summary of all analytical results for groundwater and surface
water samples collected at Iowa AAP is presented in Appendix B.

Perchlorate and RDX metabolite samples were collected during the Spring 2002 sampling
event. Perchlorate samples were collected as part of a follow-up investigation to an
independent EPA study conducted in 2000 and 2001, and were submitted for analysis to
Laucks. The perchlorate results are discussed in Section 6.0. RDX metabolite samples were
collected for an independent research study and analyzed by Lawrence Livermore Laboratory.
The RDX metabolite results were not reported to HydroGeoLogic, and are not discussed in this
report. However, the RDX metabolite MNX is included in the explosives analytical suite for
the samples submitted to Laucks, and those results are discussed in this report.

4.1.1 Volatile Organic Compounds Detected in Groundwater

The primary VOCs detected in groundwater samples collected at Iowa AAP included 1,1,2­
trichloro-I,2,2-trifluoroethane (Freon 113) and acetone. Additional VOCs detected included:
benzene, 2-butanone, chloroethane, chloroform, 1,1-dichloroethane (1,I-DCA), 1,1­
dichloroethene (1, I-DCE), 1,2-dichloroethane (1 ,2-DCA), cis-1,2-dichloroethene (cis-1,2­
DCE), trans-1,2-dichloroethene (trans-1 ,2-DCE), ethylbenzene, dichlorodifluoromethane
(Freon-12), 2-hexanone, 4-isopropyltoluene, methyl isobutyl ketone (MIBK), methylene
chloride, tetrachloroethene (PCE), toluene, 1,1, I-trichloroethane (l, 1,1-TCA), I, I ,2­
trichloroethane (l, 1,2-TCA), trichloroethylene (TCE), vinyl chloride, and xylene.

4.1.2 Semivolatile Organic Compounds Detected in Groundwater

The primary SVOC detected in groundwater samples collected at Iowa AAP was bis(2­
ethylhexyl)phthalate. Bis(2-ethylhexyl)phthalate is a common laboratory contaminant and is
not considered a site-related contaminant at Iowa AAP. Additional SVOCs detected included
benzoic acid, 2,4-dichlorophenol, 4-methylphenol, pentachlorophenol, phenol, and 2,4,5­
trichlorophenol .

. I
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The primary explosive compounds detected in groundwater samples collected at Iowa AAP
included RDX and cyclotetramethylenetetranitramine (HMX). Additional explosive
compounds detected included MNX, 1,3,5-trinitrobenzene (1,3,5-TNB), 1,3-dinitrobenzene
(1,3-DNB), 2,4,6-trinitrotoluene (2,4,6-TNT), 2,4-dinitrotoluene (2,4-DNT),
2,6-dinitrotoluene (2,6-DNT), 2-amino-4,6-dinitrotoluene (2-Am-DNT), and 4-amino-2,6­
dinitrotoluene (4-Am-DNT).

,"""""
""....

4.1.3 Explosive Compounds Detected in Groundwater

4.1.4 Metals Detected in Groundwater Samples

The primary metal analytes detected in groundwater samples collected at Iowa AAP included
arsenic, barium, chromium, and lead. Other detected metals included cadmium, copper,
manganese, mercury, nickel, selenium, silver, and vanadium.

4.2 DATA QUALITY REVIEW/VALIDATION PROCESS

The analytical data generated by the laboratory was checked for accuracy, precIsIon,
representativeness, comparability, and completeness. The data validation process for this
project consisted of data generation, reduction, and two levels of review.

4.2.1 Laboratory Data Reduction and Validation

The first level of chemical data review, which contained multiple sublevels, was conducted by
the analytical laboratory. The laboratory had the initial responsibility for the correctness and
completeness of the data. Section 4 (Quality Control Project Plan [QAPP]) in the Iowa AAP
Facility-Wide Work Plan (URS 2002a) identifies the laboratory reduction and validation
processes.

4.2.2 HydroGeoLogic Data Review

The second level of chemical data review was completed by HydroGeoLogic. All of the
analytical data were subjected to this review. The data review was completed following the
procedures described below utilizing QA/QC criteria specified in the Iowa AAP Final Facility­
Wide Work Plan, Section 4 - QAPP (URS 2002a), USEPA Contract Laboratory Program
(CLP) National Functional Guidelines for Inorganic Data Review, February 1994, and
USEPA CLP National Functional Guidelines for Organic Data Review, October 1999. The
QC parameters included in the review of the laboratory analytical data packages included the
following:

• Completeness of data package

• Review of laboratory case narrative

•
•
•

Compliance with required holding times and sample preservation

Presence or absence of compounds in method and field blanks

Results of blank spike and blank spike duplicate samples

u.s. Army Corps of Engineers-Omaha District
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• Surrogate spike recovery in samples

• Results of matrix spike and matrix spike duplicate samples

• Field duplicate samples

4.2.3 HydroGeoLogic Data Validation

HydroGeoLogic completed full data validation on ten percent of the analytical data as defined
in the project QAPP. The full validation of analytical data included reviewing all the
parameters identified above and the additional parameters listed below:

• Initial calibration

• Continuing calibration

• Chromatogram review

• Standard preparation log review

• Sample preparation log review

• Run log review

• Sample result recalculation using the raw data

• Instrument tune

• Internal standards

Perchlorate analytical data did not receive a full validation on ten percent of the data. Instead,
perchlorate results were subjected to a data review as outlined in Section 4.2.2. Internal
laboratory control limits were used for the data review because perchlorate samples were
added to the work plan after the QAPP had been developed and approved.

4.3 HYDROGEOLOGIC REVIEWIVALIDATION RESULTS

The data review process was implemented to assess the quality of data resulting from the field
sampling program. The process determined whether the data meet the QA/QC objectives
established for the project. Data were assessed to evaluate the appropriate usage to support
decision making. Data assessment involved a consideration of data use, the decision type,
identification of data that were qualified or did not meet project QA/QC requirements, and
limitations on data use. The data review was based on the laboratory data summary reports
and raw data. In some cases the laboratory reported data with qualifiers not listed in the
National Functional Guidelines. The following table shows those laboratory qualifiers changed
to make qualification conform to the National Functional Guidelines.

v. S. Army Corps ofEngineers-Omaha District
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Detections below RL (metals only)

Columns differ by > 25 %

Serial dilution > 10 % difference
(metals only)

B*
p

E

J

J

J

Detected result reported above E J
calibrated range (organics only)

• See Section 4.3.1.4 for discussion of B qualifiers applied by the laboratory to organic results.
Note: In some cases these J qualifiers are superseded when there is a QC issue associated with the J-qualified result.

Table 4.29 summarizes all data that were qualified because results from the two analytical
columns differed by more than 25 %.

4.3.1 Laboratory Sample Delivery Groups

The following subsections summarize the review and validation of the analytical data for
Laucks Laboratory sample delivery groups (SDGs). The SDGs were:

HYDOI HYD05 HYD09 HYD13 HYD17

HYD02 HYD06 HYDIO HYD14 lOAOl

HYD03 HYD07 HYDII HYD15 TREOI

HYD04 HYD08 HYD12 HYD16 TRE02

4.3.1.1 Data Package Completeness

The data packages were reviewed to verify that each SDG contained the data contractually
required in the deliverable and that all samples listed on the chain-of-custody (CaC) forms
were analyzed for the requested parameters. The review indicated that the data packages were
complete.

4.3.1.2 Laboratory Case Narrative

Problems identified by the laboratory in the case narratives for each SDG are discussed below.

SDG IDAOI

The laboratory case narrative for IDAOl indicated that some samples were received at
temperatures below the control limits of 4° C + 2° C. None of the samples were frozen, so
no corrective action was required. One volatile sample vial for TB052902 contained air
bubbles of less than one-quarter inch in size. The other sample vial in the pair was used for
analysis. The method blank for volatile analyses on 6/4/02 contained methylene chloride and
acetone. All sample results associated with this method blank were flagged B by the
laboratory. The SYOC initial calibration exceeded 40% relative standard deviation (RSD) for

u.s. Army Corps ofEngineers-Omaha District
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_. hexachlorocyclopentadiene. The average % RSD for all compounds was less than 15 % and all
system performance check compounds (SPCCs) and calibration check compounds (CCCs) were
in control. The calibration met the QAPP criteria and was accepted. The serial dilution for
barium did not meet the original determination to within 10%. The associated results were
flagged E by the laboratory.

SDG TREOI

The laboratory case narrative for TREOI indicated that some samples were received at
temperatures below the control limits of 4° C .± 2° C. None of the samples were frozen, so
no corrective action was required. Several volatile sample vials contained air bubbles of less
than one-quarter inch in size. The other sample vials in each pair were used for analysis. The
SVOC initial calibration exceeded 40% RSD for hexachlorocyclopentadiene. The average %
RSD for all compounds was less than 15 % and all SPCCs and CCCs were in control. The
calibration met the QAPP criteria and was accepted. The SVOC continuing calibration
standard analyzed on 6/13/02 exceed 40% difference (D) for benzoic acid. The minimum
response factor was met and all SPCC and CCC compound were in control; therefore, no
corrective action was required. HMX exceeded 15% D for some continuing calibration
verifications (CCVs) on the confirmation column for explosives analyses. The average % D
was less than 15 % and HMX was in control for all analyses on the primary (quantitation)
column. No corrective action was required. The matrix spike (MS) recovery for uranium for
sample C-00-2 exceeded the upper control limit (UCL). A post-digestion spike was performed
and the recovery also exceeded the UCL. The associated results were flagged N by the
laboratory. The recovery in the blank: spike sample for uranium exceeded the UCL. Uranium
was not detected above the practical quantitation limit (PQL) in the associated samples;
therefore, no corrective action was required.

SDG HYDOI

The laboratory case narrative for HYDO 1 indicated that some samples were received at
temperatures below the control limits of 4° C .± 2° C. None of the samples were frozen, so
no corrective action was required. Some volatile sample vials contained air bubbles of less
than one-quarter inch in size. The method blank: for volatile analyses on 6/5/02 contained
acetone. All sample results associated with this method blank: were flagged B by the
laboratory. The VOC CCV standard on 6/5/02 exceeded 40 % D for 2-butanone. The
average %D for all compounds was less than 15 % and all SPCCs and CCCs were in control.
The calibration met the QAPP criteria and was accepted. The SVOC initial calibration
exceeded 40% RSD for hexachlorocyclopentadiene. The average % RSD for all compounds
was less than 15% and all SPCCs and CCCs were in control. The Sy~C continuing
calibration standard analyzed on 6/13/02 exceeded 40% D for benzoic acid. The minimum
response factor was met and all SPCC and CCC compound were in control; therefore, no
corrective action was required. One SVOC surrogate compound, 2-fluorophenol, yielded a
recovery below the lower control limit for sample IDA-MW2. All other surrogates were in
control. No corrective action was required. HMX exceeded 15 % D for some CCVs on the

"'i~ confirmation column for explosives analyses. The average % D was less than 15 % and HMX

U.S. Army Corps ofEngineers-Omaha District
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was in control for all analyses on the primary (quantitation) column. No corrective action was
required. The serial dilution for barium did not meet the original determination to within 10 %.
The associated results were flagged E by the laboratory. One CCV standard exceeded the
DCL for chloride, ortho-phosphate, and sulfate on 6/4/02. Only QC samples were associated
with this standard. The relative percent difference (RPD) of recoveries in the matrix
spike/matrix spike duplicate (MS/MSD) analyses for total Kjeldahl nitrogen (TKN) exceeded
the DCL. The percent recoveries were within control limits.

SDG HYD02

The laboratory case narrative for HYD02 indicated that HMX exceeded 15 % D for some
CCVs on the confirmation column for explosives analyses. The average % D was less than
15% and HMX was in control for all analyses on the primary (quantitation) column. No
corrective action was required. The serial dilution for barium did not meet the original
determination to within 10%. The associated results were flagged E by the laboratory. The
holding time for ortho-phosphate analysis was exceeded for sample Jaw-70. The initial
calibration verification (ICV) standard for ortho-phosphate on 6/5/02 was out of control. All
samples were reanalyzed on 6/7/02 to confirm the original results. One CCV standard
exceeded the DCL for ortho-phosphate on 6/4/02. Ortho-phosphate was not detected above the
PQL in the associated samples; therefore, no corrective action was required. The matrix spike
recovery and MS/MSD RPD for ortho-phosphate were out of control on 6/5/02. The RPD of
recoveries in the MS/MSD analyses for TKN exceeded the DCL on 6/14/02. The percent
recoveries were within control limits.

SDG HYD03

The laboratory case narrative for HYD03 indicated that some samples were received at
temperatures below the control limits of 4° C + 2° C. None of the samples were frozen, so
no corrective action was required. The SVOC continuing calibration standard exceeded 40 %
difference (D) for benzoic acid. The minimum response factor was met and all SPCC and
CCC compound were in control; therefore, no corrective action was required. HMX or tetryl
exceeded 15 % D for some CCVs on the confirmation column for explosives analyses. The
average % D was less than 15 % and the analytes were in control for all analyses on the
primary (quantitation) column. No corrective action was required. The serial dilution for
barium did not meet the original determination to within 10%. The associated results were
flagged E by the laboratory. Due to a spiking error, MS/MSD analyses for TKN exhibited
low recoveries. No corrective action was taken.

SDG HYD04

The laboratory case narrative for HYD04 indicated that some samples were received at
temperatures below the control limits of 4° C + 2° C. None of the samples were frozen, so
no corrective action was required. One of the volatile sample vials for TB061002 contained air
bubbles of less than one-quarter inch in size. The other vial in the pair was analyzed. The
VOC CCV standard on 6/12/02 exceeded 40% D for bromoform and the CCV on 6/17/02

U.S. Army Corps of Engineers-Omaha District
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exceeded 40 % D for 2-butanone and bromoform. The average % D for all compounds was
less than 15 % and all SPCCs and CCCs were in control. The calibration met the QAPP
criteria and was accepted. The SVOC CCV standard analyzed on 6/20/02 exceeded 40% D
for benzoic acid. The minimum response factor was met and all SPCC and CCC compounds
were in control; therefore, no corrective action was required. HMX exceeded 15% D for
some CCVs on the confirmation column for explosives analyses. The average % D was less
than 15% and HMX was in control for all analyses on the primary (quantitation) column. No
corrective action was required. The serial dilution for barium did not meet the original
determination to within 10%. The associated results were flagged E by the laboratory. The
final continuing calibration blank (CCB) for nitrate/nitrite analyses contained 0.5 IJ.g/L
nitrate/nitrite. The associated sample was reanalyzed. The preparation blank for nitrate/nitrite
on 6/27/02 contained 0.1 micrograms per liter (j.tg/L) nitrate/nitrite. The associated sample
did not contain nitrate/nitrite. The MS/MSD recoveries and RPD for sulfate were out of
control on 6/14/02. The RPD for the MS/MSD analyses of ammonia on 6/12/02 and 6/28/02
and for nitrate/nitrite on 6/27/02 were out of control. All MS/MSD recoveries were within
control limits for these analyses.

SDG HYDOS

The laboratory case narrative for HYD05 indicated that the VOC method blanks on 6/19/02
and 6/20/02 contained Freon 113. All associated samples were flagged B by the laboratory.
The CCV standard on 6/17/02 exceeded 40% D for 2-hexanone and bromoform, and the
CCVs on 6/19/02 and 6/20/02 exceeded 40% D for bromoform. The average % D for all
compounds was less than 20 % and all SPCCs and CCCs were in control. The calibration met
the QAPP criteria and was accepted. Samples 800-MW-28 and 0-20 exhibited excessive
foaming and required dilution. HMX exceeded 15 % D for some CCVs on the confirmation
column for explosives analyses. The average % D was less than 15 % and HMX was in
control for all analyses on the primary (quantitation) column. No corrective action was
required. The explosives analysis of sample M-01 exhibited high surrogate recovery due to
matrix interference. No target analytes were found in this sample. One CCV standard
exceeded the VCL for selenium on 6/24/02. Selenium was not detected in the associated
samples. Due to operator error, one CCB for metals analysis was omitted. A preparation
blank was analyzed immediately following where the CCB should have been. This preparation
blank was free from contaminants and was accepted in the place of a CCB. The laboratory
control sample (LCS) recovery of selenium was out of control. The LCS was reanalyzed with
similar results; however the MS selenium recovery was in control. Nitrate/nitrite was detected
in the preparation blank on 6/27/02. In the associated samples, nitrate/nitrite either exceeded
20 times the concentration found in the blank or was not detected. The MS/MSD recoveries
and RPD for sulfate were out of control on 6/14/02. The RPD for the MS/MSD analyses of
ammonia on 6/28/02 and for nitrate/nitrite on 7/01/02 were out of control. All MS/MSD
recoveries were within control limits for these analyses. The recovery of nitrate/nitrite in the
MS on 6/27/02 was out of control.
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SDG HYD06

The laboratory case narrative for HYD06 indicated that some samples were received at
temperatures below the control limits of 4° C + 2° C. None of the samples were frozen, so
no corrective action was required. One total organic carbon (TOC) sample vial for JAW-13
was broken when it arrived at the laboratory. The other vial in the sample pair was analyzed
HMX exceeded 15% D for the ICV and some CCVs on the confirmation column for
explosives analyses. The average % D was less than 15% and HMX was in control for all
analyses on the primary (quantitation) column. No corrective action was required. Samples
JAW-IS, JAW-20, JAW-21 , and JAW-55 were received at the laboratory after the 48-hour
holding time for ortho-phosphate had expired. The samples were analyzed immediately upon
receipt. Two CCV analyses on 6/26/02 exhibited selenium recoveries above the VCL. The
associated samples did not contain selenium above the PQL, so no corrective action was taken.
The serial dilution for barium did not meet the original determination to within 10%. The
associated results were flagged E by the laboratory.

SDGHYD07

The laboratory case narrative for HYD07 indicated that some samples were received at
temperatures below the control limits of 4° C .±. 2° C. None of the samples were frozen, so
no corrective action was required. The method blank for volatile analyses on 6/19/02
contained Freon 113. All sample results associated with this method blank were flagged B by
the laboratory. The VOC CCV standard on 6/19/02 exceeded 40% D for bromoform. The
average % D for all compounds was less than 20 % and all SPCCs and CCCs were in control.
The calibration met the QAPP criteria and was accepted. HMX and tetryl exceeded 15 % D
for the ICV and some CCVs on the confirmation column for explosives analyses. The average
% D was less than 15% and HMX and tetryl were in control for all analyses on the primary
(quantitation) column. No corrective action was required. Sample G-30 was received at the
laboratory after the 48-hour holding time for ortho-phosphate had expired. The sample was
analyzed immediately upon receipt. Low internal standard area was exhibited for the LCS
analysis of metals, which resulted in high recoveries. The matrix spike was within control
limits. The serial dilution for barium did not meet the original determination to within 10%.
The associated results were flagged E by the laboratory. Some CCV analyses exhibited
selenium recoveries above the VCL. The associated samples did not contain selenium above
the PQL, so no corrective action was taken.

SDGHYD08

The laboratory case narrative for HYDD8 indicated that some samples were received at
temperatures below the control limits of 4° C .±. 2° C. None of the samples were frozen, so
no corrective action was required. The method blank for volatile analyses on 6/20/02
contained Freon 113. All sample results associated with this method blank were flagged B by
the laboratory. The VOC CCV standards on 6/20/02 and 6/21/02 exceeded 40% D for
bromoform. The average % D for all compounds was less than 20 % and all SPCCs and
CCCs were in control. HMX exceeded 15% D for the ICV and some CCVs on the
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confirmation column for explosives analyses. The average % D was less than 15 % and HMX
was in control for all analyses on the primary (quantitation) column. The serial dilution for
barium did not meet the original determination to within 10%. The associated results were
flagged E by the laboratory. Some CCV analyses exhibited selenium recoveries above the
DCL. The associated samples did not contain selenium above the PQL, so no corrective action
was taken. The MSD recovery for ammonia on 6/28/02 was out of control. All other QC
results were in control. The MS recovery and RPD for ammonia on 6/28/02 was out of
control. All other QC results were in control. The recovery of sulfide in the blank spike on
6/21/02 exceeded the DCL. None of the associated samples contained sulfide above the PQL,
therefore no corrective action was taken.

SDG HYD09

The laboratory case narrative for HYD09 indicated that one volatile sample vial for sample
TB061902 contained air bubbles of less than one-quarter inch in size. The other vial in the
sample pair was analyzed. The method blank for volatile analyses on 6/21/02 contained
acetone. All sample results associated with this method blank were flagged B by the
laboratory. The VOC CCV standards on 6/21/02 and 6/24/02 exceeded 40% D for
bromoform. The average % D for all compounds was less than 20 % and all SPCCs and
CCCs were in control. HMX exceeded 15% D for the ICV and some CCVs on the
confirmation column for explosives analyses. Tetryl exceeded 15% D for some CCVs on the
confirmation column for explosives analyses. The average % D for the ICV and all ICVs were
less than 15 % and HMX and Tetryl were in control for all analyses on the primary
(quantitation) column. The serial dilution for barium did not meet the original detennination to
within 10%. The associated results were flagged E by the laboratory. Due to an integration
error, the MS recovery and RPD for chloride were out of control. The MSD recovery and all
other QC results were in control.

SDGHYDIO

The laboratory case narrative for HYDlO indicated that sample ET-3 required dilution for
perchlorate analysis, due to high levels of matrix interferences. The blank spike recovery was
out of control. The recoveries of MS/MSD analyses were in control.

SDGHYDll

The laboratory case narrative for HYD 11 indicated that some samples were received at
temperatures below the control limits of 4° C + 2° C. None of the samples were frozen, so
no corrective action was required. The method blanks for volatile analyses on 7/01/02 and
7/03/02 contained acetone. All sample results associated with these method blanks were
flagged B by the laboratory. The VOC CCV standards on 6/27/02, 6/28/02, and 7/01/02
exceeded 40% D for bromofonn. The VOC CCV standard on 7/03/02 exceeded 40% D for
bromoform and 2-hexanone. The average % D for all compounds was less than 20% and all
SPCCs and CCCs were in control. Some analytes exceeded 15 % D for the ICV and some
CCVs on the confirmation column for explosives analyses. The average % Ds for the analyses
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,- were all less than 15 %. The explosives compound 2,6-DNT was out of control for the final
.....",'" CCV on the primary (quantitation) column, however the average % D was less than 15 %. The

surrogate recovery in sample JAW-61O exceeded the VCL. No analytes were detected in the
sample. Cadmium in the interference check standard (solution A) was detected above the
PQL. Cadmium was not detected above the PQL in the associated samples. The serial
dilution for barium did not meet the original determination to within 10%. The associated
results were flagged E by the laboratory. Both MS/MSD RPDs for ammonia on 7/05/02 were
out of control. All other QC results, including the MS/MSD recoveries, were in control.

SDGHYD12

The laboratory case narrative for HYD12 indicated that both volatile sample vials for
TB062702 contained air bubbles of less than one-quarter inch in size. The VOC CCV standard
on 7/01/02 exceeded 40% D for bromoform. The VOC CCV standard on 7/03/02 exceeded
40% D for bromoform and 2-hexanone. The VOC CCV standard on 7/08/02 exceeded 40% D
for bromoform and 2-butanone. The average % D for all compounds in these CCVs were less
than 20 % and all SPCCs and CCCs were in control. The method blanks for volatile analyses
on 7/01/02, 7/03/02, and 7/8/02 contained acetone. All sample results associated with these
method blanks were flagged B by the laboratory. The explosives compound 2,6-DNT was out
of control for one CCV on the confirmation column, however the average % D was less than
15 %. Due to an autosampler problem, MNX recovery in one CCV on the confirmation
column was extremely low. All associated samples were subsequently reanalyzed to confmn
MNX results from the primary column. The surrogate recovery in sample EBP-MW1
exceeded the DCL. No analytes were detected in the sample. Some CCV analyses exhibited
cadmium and selenium recoveries above the VCL. The associated samples did not contain
cadmium or selenium above the PQL, so no corrective action was taken. Cadmium in the
interference check standard (solution A) was detected above the PQL. The associated samples
did not contain cadmium or selenium above the PQL, so no corrective action was taken. On
7/10/02, the final CCV for nitrate/nitrite analyses exhibited a recovery below the lower control
limit. Only QC samples were associated with this CCV, so no corrective action was taken.
The nitrate/nitrite MS/MSD RPD was out of control. The recoveries were in control.

SDGHYD13

The laboratory case narrative for HYD13 indicated that some samples were received at
temperatures below the control limits of 4° C ± 2° C. None of the samples were frozen, so
no corrective action was required.

SDGHYD14

The laboratory case narrative for HYD14 indicated that some samples were received at
temperatures below the control limits of 4°C ± 2° C. None of the samples were frozen, so
no corrective action was required. Some volatile sample vials contained air bubbles of less
than one-quarter inch in size. The method blank for volatile analyses on 7/10/02 contained
methylene chloride. All sample results associated with this method blank were flagged B by
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the laboratory. Four explosives CCV standards exhibited % D values that exceed 15 %. The
average % D for each CCV was less than 15%. Samples 800-MW-29 and 800-MW-72
exhibited high surrogate recoveries for explosives analyses, due to matrix interferences.
Samples 800-MW-6, 800-MW-17, 800-MW-27, 800-MW-18, and 0-57 arrived at the
laboratory after the 48-hour holding time for ortho-phosphate had expired. Additionally, the
ortho-phosphate holding time for samples 800-MW-2, G-18, 800-MW-5, 800-MW-7, and 0-4
expired before the samples could be analyzed. The first CCV analysis for chloride on 6/29/02
exceeded the VCL. The associated samples did not contain chloride above the PQL. The
MS/MSD RPD for ammonia was out of control on 7/11/02. The MS/MSD recoveries were in
control.

SDG HYD16

The laboratory case narrative for HYD16 indicated that some samples were received at
temperatures below the control limits of 4° C ± 2° C. None of the samples were frozen, so
no corrective action was required. The method blank for volatile analyses on 7/10/02
contained methylene chloride. All sample results associated with this method blank were
flagged B by the laboratory. The CCV standard for SVOC analyses on 7/09/02 exceeded 40%
D for benzoic acid and 2,2'-oxybis(1-chloropropene). The minimum response factor was met
and all SPCC and CCC compound were in control, therefore no corrective action was
required. The explosives compound 2,6-DNT was out of control for one CCV on the
confirmation column; however, the average % D was less than 15 %. Due to an autosampler
problem, MNX recovery in one CCV on the confirmation column was extremely low. All
associated samples were subsequently reanalyzed to confirm MNX results from the primary
column. Some CCV analyses exhibited cadmium and selenium recoveries above the VCL.
The associated samples did not contain cadmium or selenium above the PQL, so no corrective
action was taken. Cadmium in the interference check standard (solution A) was detected above
the PQL. Sample 0-47 arrived at the laboratory after the 48-hour holding time for ortho­
phosphate had expired. The RPD for MS/MSD analyses of ammonia on 7/11/02 was out of
control. The MS/MSD recoveries were in control.

SDG HYD17

The laboratory case narrative for HYD17 indicated that some samples were received below the
control limits of 4° C .± 2° C. None of the samples were frozen, so no corrective action was
required. The recovery of uranium in the LCS was out of control; however, the MS recovery
was in control.

4.3.1.3 Holding Times and Sample Preservation

Review of the sample collection and analyses dates involved comparing the COCs, the
chemical results summary forms, and the raw data forms for accuracy, consistency, and
compliance with holding times. All samples were extracted and analyzed within the required
holding time criteria with the exception of ortho-phosphate. Some ortho-phosphate samples
were extracted one to two days outside the method recommended extraction criteria.
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Additionally, four explosives samples were identified as having heavy matrix interference
effects during the data review process. At HydroGeoLogic's request, the laboratory re­
analyzed the original sample extracts outside of holding times. The initial analysis of these
samples occurred within holding times. Data qualifications based on outlying holding time
criteria are presented in Table 4.24.

4.3.1.4 Blank Samples

Blank samples were analyzed to determine whether any contamination was introduced into the
samples during laboratory activities. Results for nine analytes were qualified in one or more
samples due to blank contamination. Data qualifications based on the blank contamination are
presented in Table 4.25.

The method blank analyzed on 7/10102 contained 0.66 J-Lg/L methylene chloride contamination.
The methylene chloride peak area count in this blank was 8451. One of the associated
samples, WBP-99-6, contained 0.69 J-Lg/L methylene chloride contamination in the raw
chromatogram, with a peak area count of 9141. The similarity in peak area counts between the
method blank and the field sample indicate that the methylene chloride contamination in the
field sample is attributable to laboratory contamination. Sample WBP-99-6 was analyzed at a
dilution factor of 10,000 due to the presence of a significant amount of Freon 113. Due to the
large dilution factor, the fmal methylene chloride result was reported as 6,900 J-Lg/L by the
laboratory, with J and B qualifiers. The J qualifier indicated that the result was below the
dilution-adjusted reporting limit of 30,000 J-Lg/L. The B qualifier indicated that the compound
was also present in the blank. The methylene chloride result for WBP-99-6 was qualified U by
the HydroGeoLogic chemist during the data review process, in accordance with CLP National
Functional Guidelines for Organic Data Review.

A sample of source water to be used for field decontamination procedures was collected and
analyzed for VOCs, SVOCs, and explosives during the Spring 2002 sampling event. Acetone
and three trihalomethanes were detected in the water source sample; however, no qualifications
of data were required based on the contamination. Acetone is a common laboratory
contaminant and trihalomethanes are by-products of the potable water disinfection processes.
All explosives and SVOCs were reported as non-detects in the source sample; therefore, no
qualifications were required based these results on source blank contamination.

One rinsate sample was collected and analyzed for VOCs, SVOCs, and explosives during the
Spring 2002 sampling event. Acetone and three trihalomethanes were detected in the rinsate
samples; however, no qualifications were required based on the contamination. The rinsate
samples were reported as not detected for all explosives and SVOCs; therefore, no
qualifications were required based on rinsate contamination.

4.3.1.5 Surrogate Compound Percent Recoveries

Surrogate recoveries were used to evaluate the accuracy of the analytical measurement on a
sample-specific basis. Surrogate recoveries for all samples were either within evaluation

u. S. Army Corps ofEngineers-Omaha District
P:Ilow. AAPlGW Monitoring ReportlReport Te"IR09-02.877_SP02GWReport.doc 4-12 HydroGeoLogic Inc. 3/1912003



HydroGeoLogic, Inc.,- 2002 Groundwater Monitoring Report,-Iowa AAP, Middletown, Iowa

criteria or did not require the qualification of any results, with the exceptions noted in the table
.. at the end of this section.

For SVOC analyses, USEPA CLP National Functional Guidelines for Organic Data Review
state that two or more surrogates of the same fraction must be outside criteria or one surrogate
must exhibit a recovery value of less than 10% to require qualification. In sample IDA-MW2,
the 2-fluorophenol recovery was 8%. No acid fraction compounds were detected; therefore,
all acid fraction results were qualified R and should be considered rejected.

Samples 800-MW-5Dup, G-18Dup, and their respective parent samples exhibited high levels
of target analytes and matrix interferences. During the data review process, significant
differences were noted between the results from the primary (CI8) column and the
confirmation column (CN). Poor peak shape, an indicator of possible matrix interference, was
noted on the raw chromatograms. At HydroGeoLogic's request, the laboratory reanalyzed the
sample extracts outside of holding times. Reanalysis resulted in better resolution of target
compounds. Results from the reanalysis were qualified J/UJ, because they exceeded holding
times, but are considered valid for the purposes of this report.

SDG # ' Site ID .
HYDOI Inert Disposal

Area

Method

8270

Field ID· ..

IDA-MW2 Sy~C acid-fraction
compounds

'. Qualification

R

HYD14

HYD14

Line 800

Line 800

8330

8330

800-MW-05Dup

G-18Dup

All explosive compounds

All explosive compounds

JIUJ
JIUJ

4.3.1.6 Laboratory Control Samples

Laboratory control samples (LCS) were analyzed to assess the accuracy of the analytical
method and demonstrate laboratory performance. LCS recoveries were all within the
evaluation criteria with the exception of arsenic (HYD07), barium (HYD07), chromium
(HYD07), perchlorate (HYDlO), selenium (HYD05 and HYD07), and SVOC compounds
(HYD03). Data qualifications based on outlying LCS recoveries are presented in Table 4.26.

4.3.1.7 Field Duplicate Analysis

Field duplicate sample pairs were established to determine both field and laboratory precision.
Thirteen groundwater field duplicate sample pairs and two surface water field duplicate sample
pair were collected and submitted to the laboratory for analysis. The field duplicate sample
pairs are presented in the table below:
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c
Line 2 JAW-70 L2-MW4 JAW-70Dup

Line 3 JAW-54 L3-MWI JAW-54Dup

Line 9 JAW-612 L9-MWI JAW-612Dup

Line 800 G-18 800-MW-27 G-18Dup

Line 800 G-20 800-MW-28 G-20Dup

Line 800 800-MW-5 800-MW-29 800-MW-5Dup

East Burn Pad EDA-03 EBP-MW4 EDA-03Dup

East Burn Pad EDA-04 EBP-MW-5 EDA-04Dup

Inert Disposal Area IDA-MWI IDA-MW3 IDA-MWIDup

Firing Site JAW-618 JAW-lOO JAW-618Dup

West Burn Pad WBP-99-2 WBP-99-8 WBP-99-2Dup

North Burn Pad LF JAW-627 NBPLF-MW2 JAW-627Dup

Long Creek LCI LC3 LClDup

Spring Creek SCT2 SCT4 SCT2Dup

Trench 5 (IDA) C95-1 C95-3 C95-1Dup

~

\..... Field duplicate sample pair results were within evaluation criteria (25 percent) for all duplicate
sample pairs with the exceptions and data qualifications presented in the table below.
Analytical results for the field duplicate sample pairs are presented in Table 4.27.
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4.3.1.8 Quality Assurance Analysis

Quality assurance split samples were collected to determine laboratory accuracy and precision.
Eight groundwater samples were collected and submitted to a secondary laboratory (USACE
Environmental Chemistry Branch) for analysis and comparison. The QA split samples are
listed in the table below:

Line 2

Line 800

East Burn Pad

West Burn Pad

Fire Training Area

Fire Training Area

Fire Training Area

Line 5A and 5B

OrigiDalSampJe

JAW-70

800-MW-5

EDA-04

WBP-99-2

SA-99-1

JAW-61

FTA-99-1

5A-MW1

c
The USACE places the quality assurance sample evaluations into three categories: major
discrepancy. minor discrepancy. or data agreed. Major discrepancies for groundwater are
defined as RPDs greater than five times the QA split sample result. Minor discrepancies for
groundwater are defmed as normalized relative amounts that are less than or equal to five times
the split sample result and greater than or equal to two times the split sample result. Data
results categorized as agreed are defined as normalized relative amounts of less than two times
the split sample result. Table 4.27 presents the data comparison of the original samples and
the quality assurance samples.

4.3.1.9 Matrix Spike/Matrix Spike Duplicate Analysis

MS/MSD samples were analyzed to assess laboratory accuracy and the effects of matrix
inferences on sample preparation and analyses. Eight groundwater samples and three surface
water samples were collected and submitted to the laboratory to be spiked and analyzed with
their respective SDGs.

Line 1 JAW-602

Line 3 JAW-57

Line 800 G-44

C East Burn Pad EBP-MW2

Inert Disposal Area CAMU-99-1S
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Spring Creek

West Burn Pads

Plant Boundary and General Area

SCT2

JAW-68

G-27

Table 4.28 identifies the MS/MSD samples with outlying recoveries.

The CLP guidelines indicate that organic data should not be qualified based on MS/MSD
results alone. Because sample surrogate recoveries and associated LCS recoveries were within
criteria, no qualification of VOCs or explosives data was required based on outlying MS/MSD
recoveries. The recoveries of four SVOCs in either the MS or MSD analyses of sample EBP­
MW2 exceeded the QAPP control limits. In the judgment of the HydroGeoLogic reviewer, the
multiple discrepancies observed in the MS/MSD analyses for EBP-MW2 warranted J
qualification of the results for these four compounds in the parent sample: 1,4­
dichlorobenzene, 4-nitrophenol, pentachlorophenol, and 1,2,4-trichlorobenzene.

Data qualifications based on outlying MS/MSD recoveries are presented in the table below:

snG#

HYD04 East Burn Pad

1,2,4-Trichlorobenzene UJ

1A-Dichlorobenzene UJ
EBP-MW-2

4-Nitrophenol UJ

Pentachlorophenol UJ

c

4.3.1.10 PARCC Parameters

Precision and Accuracy

The agreement between duplicate analyses within control limits indicates satisfactory precision
in a measurement system. The recovery of a predetermined amount of a spike within control
limits indicates satisfactory accuracy with respect to the method on the individual sample and
general matrix. For all analyses, 99% of the indicators reviewed for accuracy (LCS,
MS/MSD and surrogate spike recoveries) were within evaluation criteria. Ninety-nine percent
of the indicators reviewed for precision (MS/MSD and/or field duplicate RPDs) were within
evaluation criteria.

The overall accuracy and precision of the groundwater and surface water data collected and
reported during the Spring 2002 sampling event were determined to be satisfactory.
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C Representativeness

Representativeness expresses the degree to which sample data accurately and precisely
represent the characteristics of a population. Representativeness is a qualitative parameter
which is of concern in the proper design of the sampling program, such that the sampling
locations selected will provide representative data for decisions made at Iowa AAP.
Representativeness was assessed using the 15 field duplicate sample pairs collected at Iowa
AAP. Field duplicate sample pairs were within evaluation criteria; therefore, it was concluded
that representativeness of the data set was satisfactory.

Comparability

c

C

Comparability expresses the confidence with which one data set can be compared to another.
In accordance with the QAPP, data are comparable when site considerations, collection
techniques, measurement methods, and reporting procedures are equivalent for the samples
within a sample set. Throughout this investigation, appropriate procedures for sampling and
shipping were implemented as specified in the Iowa AAP Facility-Wide Work Plan (DRS,
2002a) and the Spring 2002 Groundwater Monitoring Work Plan Addendum (HydroGeoLogic,
2002). It was concluded that results from the Spring 2002 monitoring event are comparable to
previous sampling results from monitoring conducted at Iowa AAP.

Completeness

Completeness is defmed as the percentage of the total number of analytical results requested
which are judged to be valid, including estimated J values, in accordance with the Iowa AAP
Facility-Wide Work Plan (DRS, 2002a). For Spring 2002, 99.9% of the Iowa AAP
groundwater analytical data was considered to be complete after data review and validation.

4.4 FIELD WATER QUALITY PARAlVIETERS

Field water quality parameter measurements included ORP/redox, dissolved oxygen, pH,
conductivity, temperature, turbidity, and ferrous iron (Fe2+). All field parameters were
recorded on the sample collection field sheets (included in Appendix A). Field water quality
parameter measurements for the Spring 2002 sampling events are presented in Table 4.30.
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TABLE 4.1
SUMMARY OF CHEMICALS DETECTED AT LINE 1

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FJELD ID JAW-39 JAW-4ll JAW-43 JAW-45 JAW-48 ,I JAW·50 JAW-51
DATE COLLECTED Jun 17, 2002 Jun 18,1001 Jun 16, 1001 Jun 16, 1001 Jun 11,1001 Jun II, 2002 Jun 11,1001

PRG Re;ull RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL QURI Re;ult RL QURI Rcsull RL QURI
EXPLOSIVES <-giLl
HMX 400 <bl < 0.77 U < 0.82 U < 0.47 U < 1.1 U < 0.81 U 1.3 0.44 < 0.91 U
,MNX NA < 0.96 U < I U < 0.58 U < 1.3 U < I U < 0.55 U < 1.1 U
RDX 1 (b) < 0.77 U < 0.82 U < 0.47 U < 1.1 U < 0.81 U (16) 0.44 < 0.91 U
METALS <-giLl
Arsenic 10 <al < 10 U < 10 U < 10 U < 10 U (15) 10 < 10 U < 10 U
&rium 2lXXl <al 81 ZOO J 129 200 J 120 ZOO J 57.8 200 J 507 ZOO J 191 200 J 62.4 ZOO J
O1romium '\00 <al < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U
Lead IS <al < 10 UJ < 10 U < 10 UJ < 10 UJ < 10 U < 10 U < 10 U
Selenium 5O<al < 10 UJ < 10 U < 10 U < 10 U < 10 U < 10 U 8.2 10 J
NA PARAMETER <-giLl
Alkalinity NE 160000 8000 380000 8000 300000 8000 2SOOOO 8000 430000 8000 39OO:Xl 8000 140000 8000
Ammonia NE < 10 U < 10 U 30 10 < 10 U 3700 10 < 10 U < 10 U
Carbon Dioxide NE 70400 C 167200 C 132lXXl C 110000 C 189200 C 171600 C 105600 C
Chloride NE 7000 1000 2lXXl 1000 4000 1000 2lXXl 1000 1000 1000 6000 1000 1000 1000
Nilnue + Nitrite as N NE < 10 U 70 10 20 10 840 10 < 10 U < 10 U < 10 U
Sulfate NE 2SOOO 10000 11000 1000 11000 1000 28000 10000 < 1000 U 39000 10000 28000 10000
Sulfide NE < 1000 U 10000 1000 < 1000 U < 1000 U 16000 1000 9000 1000 16000 1000
T"",I Kjeldahl Nitrosen NE < 300 U < 300 U 400 300 < 300 U 4900 300 < 300 U < 300 U
Total Organic Carbon NE < 1000 U < 1000 U 1500 1000 < 1000 U 13000 1000 1000 1000 < 1000 U

<'Y.
RL- Rqwminl Llmif

Ql,MI- Qualirlef
J_EJ,rimalell

R-Re~

F_pn:IeI'IOI'of infer:t'en:ncc

U'- E.nUnaled tolnn6elrcl
U-tolnndc:l«t

() .. Above PRO

Ilr/L- miCfUll/1lm per lila

C -CaiCUIIIled vilue equi"'llmr 10 11'1::
IlbJinily RL X 0.4<1

(pRG): Prdirnil'lllry Rcrnedi.ritlll GoooI;

(.) Muirmn Cnm.minllnl I...cvcl (MeL)

(b) He.Il!l. Adwi$Of')' LcYd (HAL)

(c:) RCIMwiIX PRGJo
(d) 10'" Risk Level

NA .. Hoc AV.i1lblc

NE- toll'll Ev.1:Ia1lell

Pase lofl HydroGeol...ngic. fllc. 3120/2003



TABLE 4.1
SUMMARY OF CHEMICALS DETECTED AT LINE 1

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD ID JAW-llOI

'I

JAW-602 JAW-l103 LI·MWI SI..-81
DATE COLLECTED Jun 12,2002 Jun It, 1001 Jun 12,2002 Jun 11,1001 Jun OS, 1002

PRG Result RL Qual Result RJ!.. .Qual Result RL Qual Result RL Qual Result RL Qual

EXPLOSIVES v.glL)
HMX 400 (b) < 0.34 V < 0.99 V < 0.42 V < 0.96 V 18 0.73
MNX NA < 0.42 V < 1.2 V < 0.52 V < 1.2 V 4.1 0.91
RDX 2 (b) < 0.34 V < 0.99 V < 0.42 V < 0.96 V (120) 7.3

METALS v.g!L)
Arsenic 10 (a) < 10 V 8.1 10 J < 10 V < 10 V < 10 V
Barium 2000 (a) 485 200 317 200 J 92.5 200 J 122 200 J 287 200 J
Chromium 100 (a) < 10 V < 10 V 0.79 10 J 9.4 10 J < 10 V
Lead 15(a) < 10 VI < 10 V < 10 UJ 3.4 10 J < 10 V
Selenium SO(.) < 10 VJ < 10 V < 10 VI < 10 VJ < 10 V
NA PARAMETER v.glL)
Alkalinity NE 460000 8000 380000 8000 ooסס41 8000 390000 8000 290000 8000
Anunonia NE 1500 10 2300 10 130 10 ISO 10 40 10
Carbon Dioxide NE 202400 C 167200 C 180400 C 171600 C 127600 C
Chloride NE 1000 1000 1000 1000 6000 1000 2000 1000 6000 SOOO
Nitrate + Nirrite as N NE < 10 V < 10 V 360 10 140 10 6SO 10
Sulfale NE < 1000 V 2000 1000 48000 ooסס1 36000 ooסס1 JOOOO ooסס1

Sulfide NE 8000 1000 2000 1000 9000 1000 2000 1000 2JOOO 1000
Total Kjeldahl Nitrogen NE 1300 300 2500 300 1200 300 500 300 < JOO V
Toeal Organic Carbon NE 2500 1000 3300 1000 1700 1000 1200 1000 lSOO 1000

Ke,.

RLz IlcponinJ Umlc

QuIll- Qu-lirlCf

J-E.uirnl1Z'd

R-Rejecftd

F-pR'JomOColinta1C'1"CnCe

UJ-EJrirnaIed Nondnca

U-Wrw:lesect

() -Atww.:PRO

IIan-- mlcmanm JlIIll'~

C-Cabilallcd cqIi"1en to !be ,lbllnlty

RLX D."

(PRo): PmimiMry ReIfTIl!dt.dnn 0011:

<I) Mnimun CnnumlMni l..eYe1 (MeL)

(b) Halkh Ad¥itory l..e¥ri (HAL)

(e) R1k'n DC nos
(d) 1D..I Ridr: t...eoo.l

NA- Not A.....I....

!'IE- Nnl Ev.lwl,cd
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TABLE 4.2
SUMMARY OF CHEMICALS DETECTED AT LINE 2

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

fiELD lD DATE 12-A 12-11 12-C 12-0 12-£ 12-F J2-G
COLLECTED Jl.ln Oot. 2001 Jun 04. 2002 JUD OS. 2002 Jun 04. 2002 Jun OS. 2002 Jl.lD 14, 2002 Jun OS. 2002

PRG R....h RL Qual R....h RL Qual R....h RL Qual R....h RL Qual R....h RL Qual Result RL Qual Result RL Qual
EXPLOSIVES v.~)

1.3.S-Trinilrobel"lZelle 1100 (c) < 0.55 U < 0.91 U < 0.65 U < 0.58 U < 0.53 U < 0.53 U < 1.6 U
1.3-0inilrobenzene 1 (b) < 0.55 U < 0.9\ U < 0.65 U < 0.58 U < 0.53 U < 0.53 U < 1.6 U
2.4-Dinitrotolucne 5 (d) < 0.55 U < 0.91 U < 0.65 U < 0.58 U < 0.53 U < 0.53 U < 1.6 U
2·Amin0-4.6-dinitrol:oluene NA < 0.55 U < 0.91 U < 0.65 U < 0.58 U < 0.53 U < 0.53 U < 1.6 U
4-Amino-2.6-dinitrotoluene NA < 0.55 U < 0.91 U < 0.65 U < 0.58 U < 0.53 U < 0.53 U < 1.6 U
HMX 400 (b) < 0.55 U < 0.91 U < 0.65 U < 0.58 U < 0.53 U < 0.53 U < 1.6 U
MNX NA < 0.68 U 0.6 1.1 J < 0.81 U < 0.73 U < 0.66 U < 0.66 U < 1.9 U
RDX 2 (b) 0.62 0.55 J (3) 0.91 J < 0.65 U < 0.58 U < 0.53 U < 0.53 U < 1.6 U
METALS(P~)

Arsenic 10(1) < 10 U < 10 U (C.ll 10 < 10 U < 10 U (14.1\ 10 < 10 U
Barium 2000(1) 42.2 200 J 107 200 J 416 200 J 213 200 J 83.6 200 J 600 200 J 103 200 J
Chromium 100(.) 0.88 10 J < 10 U 0.88 10 J 11.6 10 < 10 U 1.8 10 J 2.5 )0 J
Selenium 50(.) < 10 U 7.3 10 J < 10 U < 10 U 2.9 10 , < 10 U < 10 U
NA rARAMETER (pglL)
Alkalinity NE 240000 8000 200000 8000 480000 8000 450000 8000 280000 8000 5600Xl 8000 320000 8000
Ammonia NE < 10 U < 10 U 4000 50 2600 20 < 10 U 4500 10 < 10 U
Carbon Dioxide NE 105600 C 88000 C 211200 C 198000 C 123200 C 246400 C 140800 C
Chloride NE 1000 1000 1000 1000 < 1000 U 1000 1000 1000 1000 1000 1000 3000 1000
Nimue + Nitrile a.~ N NE 860 10 720 10 < 10 U 40 10 490 10 < 10 U 360 10
Sulfate NE 28000 10000 42000 10000 2000 1000 2000 1000 19000 1000 14000 1000 69000 10000
Sulfide NE 23000 1000 22000 1000 24000 1000 23000 1000 26000 1000 < 1000 U 22000 1000
TOl.al Kjeldahl Nifrogen NE < 300 U 300 300 7400 1200 J 3000 300 < 300 U 6700 300 < 300 U
Total Organic Carbon NE < 1000 U < 1000 U 6800 1000 3200 1000 < 1000 U 8200 1000 1000 1000

""~
It. ReflOr1irIJ limil

Qual- QualirH:r
J-Esli_lcd
R-IW~

F-prrIll:nccollnw:r'fr",nc:c:

UJ.e.s.m..cd~u·........,.
() .A~PRG

"fIl- mil:foInimpcrlic.cr
C_C.1cu'-d ....luc~k-nltothc
Ilbliney n X0.44

(PIG): PrrlimiNrJ letT.eh'lion Gall:

(I' M.uimun Conumil1llllc'¥c'1 (MO.)

(b) Ibhb ....dYiS('lfJ' Lc",1 (H.... LI
(c) Rqion IX PRGJ
(dlIO"'Rilk 1...c'¥d
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~E- Nn4 E'fINned
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TABLE 4.2
SUMMARY OF CHEMICALS DETECTED AT LINE 2

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

(PRO): PmtnMllJ R~iationc.o.l:

Cal M..lrru" COfIQmilQN Lev~1 (MC\..)
(tI) Hnktl Advnory level (HAL)

(I:) Ftetim IX PRGs
(eI) 10" Risl: Levd

l'IA- I'I<J'AnllaNe

~E- f'ob El'1fuafcd

UJ·E~to/uftdnc:l

U-Nordaec:t
() -AhlM:PR.O

"IIL-Inicrop'amperlilcr

C-c.lc.llledvalue"'f'tva'lMllOlhe
.fbll..Iy TL X 0....

<r
RL- Rq'(Wlitl. Wi'll'
QulI- Qvalirltr
J-EJ:!ilJDlt'd
R _Rrjrcvd

F-~oIl",crfcm'lOl'

FIELDID G-15 JAW-70 JAW·70Dup

I.

JAW-71 JAW·n JAW·73 JAW·74
DATE COLLECTED Jun 17.2002 Jun~ 2002 Jun 04.2002 Jun 04.2002 Jun 04.2002 Jun 04.2002 Jun OS. 2002

PRG Rellult RL Qual Result RL Qual Result RL Qual I Resull RL Qual Rellul1 RL Qual Result RL Qual Rerull RL Qual
EXPLOSIVES lJ<JIL)
1.3..5-Trinilrobenz.ene 1100«) < 1.1 U < 0.49 U < 1.2 U < I.S U 0.53 0.53 I < \.3 U < 0.39 U
1.3-0inilrobenzene I (b) < 1.1 U < 0.49 U < 1.2 U < I.S U 0.32 0.53 I < \.3 U < 0.39 U
2,4-Dinitrocolome 5 (d) < 1.1 U < 0.49 U < 1.2 U < I.S U 3.2 0.53 < \.3 U < 0.39 U
2-Amin0-4.6-dinilrololuene !'IA 1.8 1.1 J 53 25 J 42 1.2 J < 1.5 U 58 27 J < \.3 U < 0.39 U
4-Amioo-2.6-diniumoluene !'IA 2.3 1.1 29 0.49 I 22 1.2 J < I.S U 34 0.53 J < 1.3 U < 0.39 U
HMX 400 (b) 300 23 I (440) 25 J (420) 12 J 12 I.S J 290 27 I 8.6 \.3 < 0.39 U
loiN)( !'IA 25 1.4 6 0.62 J 5.3 I.S J \.3 1.9 J 16 0.66 J 2.2 1.6 < 0.49 U
RDX 2 (b) (430) 23 (6110) 25 (61O) 12 (9.8) I.S (2300) 27 (33) 1.3 < 0.39 U
METALS (pglL)
Arsenic: 10(.) < 10 U < 10 U < 10 U < 10 U < 10 U 4.9 10 J < 10 U
Barnm 2000(.) 87.2 200 J 81.7 200 J 81.8 200 J 79.8 200 J 69.6 200 I 102 200 I 125 200 J
Chromium 100(.) < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U
Sc~ium SO(.) 2 10 J < 10 U < 10 U < 10 U < 10 U 3.7 10 J 6.8 10 I
NA PARAMETER (pJIL)

Alkaliniry !'IE 140000 8000 270000 8000 270000 8000 270000 8000 240000 8000 220000 8000 160000 8000
Ammonia !'IE 60 10 < 10 U 20 10 < 10 U 40 10 < 10 U < 10 U
Carbon Dioxide !'IE 61600 C 118800 C 118800 C I 118800 C 105600 C 96800 C 70400 C
Chloride !'IE 29000 10000 2000 1000 2000 1000 2000 1000 3000 1000 49000 10000 $4000 10000
Nitrate + Nitrile IS N !'IE ISO 10 210 10 230 10 30 10 780 10 310 10 560 10
Sulfate !'IE 20000 10000 15000 1000 15000 1000 40000 10000 29000 10000 ISOOOO 10000 25000 10000
Suln&: !'IE < 1000 U 24000 1000 24000 1000 23000 1000 24000 1000 26000 1000 26000 1000
Total Kjeldahl ""'iuDgen !'IE < 300 U < 300 U < 300 U < 300 U 500 300 < 300 U < 300 U
Toul Organic Carbon !'IE 2600 1000 1300 1000 1400 1000 1200 1000 1400 1000 < 1000 U < 1000 U

•
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TABLE 4.2
SUMMARY OF CHEMICALS DETECTED AT LINE 2

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FlELD ID
DATE COLLECTED JAW·7S U·MWI U·MW2 U-MWJ

JUD 04, 2002 Jun OS, 2002 Jun ()4, 2002 Jun OS, 2002
PRG Result RL Qual Result RL Qual Result RL Qual Resull RL Qual

EXPLOSIVES (j<gIL)
1,3,S-Trinilrobenzene 1100 (c) < 1.1 U < 1.2 U < 0.64 U < 0.87 U
1.3-Dinirrobenzene I (b) < 1.1 U < 1.2 U < 0.64 U < 0.87 U
2."-DinilrOloluene 5 (d) < 1.1 U < 1.2 U < 0.64 U < 0.87 U
2-Amin0-4.6-dirtitrotoluene NA < 1.1 U < 1.2 U < 0.64 U < 0.87 U
4-Amino-2.6-dinilrocoluene NA < 1.1 U < 1.2 U < 0.64 U < 0.87 U
HMX 400 (b) < 1.1 U < 1.2 U < 0.64 U < 0.87 U
MNX NA < 1.3 U < I.S U < 0.79 U < 1.1 U
RDX 2 (b) < 1.1 U < 1.2 U < 0.64 U < 0.87 U
METALS (.gIL)
Arsenic 10 (a) < 10 U < 10 U < 10 U < 10 U
Barium 2000 (a) 79.5 200 J J09 200 J 213 200 J 95 200 J
Chromium 100 (a) < 10 U < 10 U < 10 U < 10 U
Selenium 50 (a) < 10 U < 10 U < 10 U < 10 U
NA PARAMETER (j<glL)
Alkalinity NE 220000 8000 ooסס41 8000 330000 8000 190000 8000
Ammonia NE 10 10 4600 50 < 10 U 10 10
Carbon Dio~ide NE 96800 C 180400 C 145200 C 83600 C
Chloride NE 16000 ooסס1 2000 1000 190000 20000 2000 1000
Nitrafe + Nitrile as N NE 140 10 190 10 60 10 40 10
Sulfate NE 52000 ooסס1 92000 ooסס1 23000 ooסס1 28000 ooסס1

Sulfide NE 20000 1000 24000 1000 23000 1000 24000 1000
Toeal Kjeldahl Nilrogen NE < 300 U 5900 300 < JOO U < 300 U
Total Organic Carbon NE < 1000 U 6300 1000 < 1000 U < 1000 U

K~:

RL_ RC1'O"inclimic

Qual- Qu.alirlCT
l-E.'lim,lN

R-Rejcaed

F - pretelQ' of IlllCrfefef'U

UJ - [.qitNlcd Nordrlca

U-NondetC'Ct
... f) -Abo~ PRG

..glL- mictogniRl peT lilcr
C. Cllcuhllcd Vllue equi'~lenl 10 !he alkalinity
TL X 0.44

(PA(j): Pre1imiNry RemnH.lion Goal:

(2) Mu:imun ConumiNnI Levd (Mel)

(h) Health Advisory UvC'1 (HA L)

(e) Rt'lion IX PRGs

(d)IO"Rist~1

NA· HOI. AVlli:dlk

tIE- Nor E....hl:ncd
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TABLE 4.3
SUMMARY OF CHEMICALS DETECTED AT LINE 3

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

fiELD IV I6-A 16-8 16-C 16-D 16-E JAW-53 JAW-54
DATE COLLECTED Jun 03, 2002 Jun 03, 2002 Jun 03. 2002 Jun 03, 2002 Jun 03, 2002 Jun 03, 2002 Jun 03, 2002

PRG Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
EXPLOSIVES toglL)
1.3.5-Trinitrobenzene 1100 (e) < 1.4 U < 0.94 U < 0.42 U < 0.51 U < 0.43 U < 0.57 U 7.6 0.56
2,4·DinilTOloluene 5 (d) < 1.4 U < 0.94 U < 0.42 U < 0.51 U < 0.43 U < 0.57 U 1.3 0.56
2-Amino-4,6-dinitro[oluene NA < 1.4 U < 0.94 U < 0.42 U < 0.51 U < 0.43 U < 0.57 U 67 0.56 J
4-Amino-2,6-dinitTOIoluene NA < 1.4 U < 0.94 U < 0.42 U < 0.51 U < 0.43 U < 0.57 U 22 0.56 J
HMX 400 (b) < 1.4 U < 0.94 U < 0.42 U < 0.51 U < 0.43 U < 0.57 U 120 II J
MNX NA < 1.8 U < 1.2 U < 0.52 U < 0.63 U < 0.53 U < 0.71 U 8 0.7 J
RDX 2 (b) < 1.4 U < 0.94 U < 0.42 U < 0.51 U < 0.43 U < 0.57 U (380) 11 J
METALS toglL)
Barium 2000 (a) 361 200 J 101 200 J 145 200 J 114 200 J 266 200 J 101 200 J 80.9 200 J
Chromium 100 (a) 2.3 10 J < 10 U 1.4 10 J < 10 U 1.7 10 J < 10 U < 10 U
Lead IS (a) < 10 U < 10 U < 10 U < 10 U 2.8 10 J < 10 U < 10 U
Selenium 50 (a) < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U 2.8 10 J
NA PARAMETER toglL)
IAlkalinity NE 490000 8000 300000 8000 ooסס23 8000 240000 8000 480000 8000 ooסס25 8000 ooסס11 8000 J
IAmmonia NE 1700 10 < 10 U < 10 U < 10 U 360 10 10 10 20 10
Carbon Dioxide NE 215600 C 132000 C 101200 C 105600 C 211200 C

I

ooסס11 C 48400 C J
Chloride NE 1000 1000 2000 1000 1000 1000 2000' 1000 1000 1000 < 1000 U 8000 1000
Nitrate + Nitrile as N NE(a) < 10 U 310 10 150 10 40 10 20 10 < 10 U 460 10
Sulfau: NE 1000 1000 22000 ooסס1 8000 1000 ooסס3 ooסס1 ooסס2 ooסס1 1000 1000 ooסס3 ooסס1

Sulfide NE 22000 1000 24000 1000 24000 1000 23000 1000 23000 1000 24000 1000 25000 1000
Total Kjeldahl Nitrogen NE 3200 300 400 300 600 300 700 300 400 300 600 300 soo 300

otal Organic Carbon NE 4000 1000 < 1000 U' < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U

Key:

RL- Reponins Limil

Qu.I- QuallirlCr
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TABLE 4.3
SUMMARY OF CHEMICALS DETECTED AT LINE 3

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELD ID JAW-54Dup JAW-55 JAW-56 JAW·57 JAW-77
DATE COLLECTED Jun 03, 2002 Jun 15, 2002 Jun 16, 2002 Jun 03, 2002 Jun 16, 2002

PRG Result RL Qual Result RL Qual Resull RL Qual Resull RL Qual Result RL Qual
EXPLOSIVES (Pw'L)
1,3.5-Trinitrobenzene 1100 (cl 7.7 0.84 < 0.62 V < 0.51 V < 1.2 V < 0.91 V
2.4-Dinitfotoluene 5 (d) 1.2 0.84 < 0.62 V < 0.51 V < 1.2 V < 0.91 V
2-Amino-4,6-dinitfotoluene NA 66 0.84 J < 0.62 V < 0.51 V < 1.2 V < 0.91 V
4-Amino-2.6-dinitrOloulene NA 22 0.84 J < 0.62 V < 0.51 V < 1.2 V < 0.91 V
HMX 4{)() (b) 160 0.84 J J 0.62 J < 0.51 V < 1.2 V < 0.91 V
MNX NA 8.1 1.1 J < 0.78 V < 0.6J V < 1.5 1I < 1.1 V
RDX 2 (b) (520) 8.4 J < 0.62 V < 0.51 V < 1.2 V < 0.91 V
METALS (pgIL)
Barium 2000 (aJ 74.9 200 J 144 200 J 64.6 200 J 56.2 200 J 5J.4 200 J
Chromium 100 (aJ < 10 V < 10 V < 10 V < 10 V < 10 V
Lead IS (oJ < 10 V < 10 V < 10 UJ < 10 V < 10 UJ
Selenium SO (aJ < 10 V < 10 V < 10 V < 10 V < 10 V
NA PARAMETER (PglL)
Aiiollinily NE 17()()()() 8000 J J()()()()Q 8000 150000 8000 12()()()() 8000 14()()()() 8000
Ammonia NE < 10 V < 10 V < 10 VI < 10 V < 10 V
Carbon Dioxide NE 74800 C J IJ2000 C 66000 C 52800 C 61600 C
Chloride NE 8000 1000 2000 1000 < 1000 V 4000 1000 7000 1000
Nitrate + Nitrite as N NE 470 10 80 10 < 10 V 2JOO 50 290 10
Sulfare NE 29000 I()()()() 24000 I()()()() 63000 I()()()() J6000 I()()()() 29000 I()()()()

Sulfide NE 22000 1000 < 1000 V < 1000 V 2JOOO 1000 < 1000 V
Total Kjeldahl Nitrogen NE 500 JOO < JOO V < JOO V 4{)() JOO < JOO V
Toeal Organic Carbon NE < 1000 V 1200 1000 < 1000 V < 1000 V < 1000 V

Key;
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(PRO); P~limln-ry Remedi.rion 00101;
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TABLE 4.4

SUMMARY OF CHEMICALS DETECTED AT LINE 3A
SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

I'IELD ID JAW·IS JAW·16 JAW·17 JAW·IS JAW·19 JAW·20 JAW-21
DATE COLLECTED Jun 15.2002 Jun 16.2002 Jun 05, 2002 Jun OS. 2002 Jun OS. 2002 Jun IS. 2002 Jun IS. 2002

PRG Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qwll Result RL Qual

EXPLOSIVES (oglL)
HMX 400 (b) 3.7 0.64 J < 0.81 U 5.3 0.86 J 2 0.94 < 0.94 U < 0.64 U 1.8 0.52 J
MNX NA < 0.79 U < 1.1 U 1.3 1.1 J < 1.2 U < 1.2 U < 0.79 U 0.37 0.65 J
RDX 2 (b) (906) 0.64 < 0.81 U (14) 0.86 (U) 0.94 < 0.94 U 1.8 0.64 (12) 0.52
METALS (oglL)
Barium 2000 (a) 119 200 J 372 200 J 98.2 200 J 201 200 J III 200 J 345 200 J 75.1 200 J
Chromium 100(1) < 10 U 4.7 10 J < 10 U 0.72 10 J < 10 U < 10 U < 10 U
Lead 15 (a) < 10 UJ 1.6 10 J < 10 U < 10 U < 10 U < 10 UJ < 10 UJ
Selenium 50(1) 5.9 10 J 2.3 10 J < 10 U < 10 U 3.2 10 J 2.6 10 J 5.8 10 J
NA PARAMETER (oglL)
Alkalinity NE 29OOlO 8000 400000 8000 2SOOOO 8000 320000 8000 310000 8000 360000 8000 180000 8000
Ammonia NE 220 10 < 10 U 20 10 < 10 U < 10 U < 10 U < 50 U
Carbon Dioxide NE 127600 C 176000 C 110000 C 140800 C 136400 C 158400 C 79200 C
Chloride NE 2000 1000 < 1000 U 9000 1000 6000 1000 1000 1000 2000 1000 < 1000 U
Nitrile + Nitrile as N NE 2JlO 10 < 10 U 170 10 420 10 70 10 2300 50 980 10
Sulfate NE 72000 10000 SOOO 1000 81000 10000 56000 10000 33000 10000 9000 1000 32000 10000
Sulfide NE < 1000 U < 1000 U 24000 1000 23000 1000 23000 1000 < 1000 U < 1000 U
TOl3I Kjeldahl Nitrogen !'IE 400 300 < 300 U < 300 U < 300 U < 300 U < 300 U < 300 U
Toeal Organic Carbon !'IE 2000 1000 < 1000 U 1000 1000 < 1000 U 1000 1000 < 1000 U < 1000 U

''''RL- Reporting Limit

Qu.l"" Qualifier

l-Euin\llied

R.R.-.

F""~t4~
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TABLE 4.4
SUMMARY OF CHEMICALS DETECTED AT LINE 3A

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

F1ELDJD DATE JAW·n
COLLECTED Jun OS, 2002

PRG Result RL Qual

EXPLOSIVES (PgIL)
HMX 400 (b) < 0.99 U
MNX NA < 1.2 U
RDX 2 (b) (3.7) 0.99

METALS (J<gIL)
Barium 2000 (a) 154 200 J
Chromium 100 (a) < 10 U
Lead IS (a)

I
< 10 U

Selenium 50 (a) 3.3 10 J
NA PARAMETER (pgIL)
Alkalinity NE 360000 8000
Ammonia NE < 10 U
Ca.rbon Dio;tide NE 158400 C
Chloride NE 7000 1000
Niuale + Nitrile as N NE 430 10
Sulrale NE 88000 10000
Sulfide NE 24000 1000
To'" Kjeldahl Ni1roscn NE < 300 U
iT'0lal Organic Carbon NE 1200 1000

K'l'.

IL- RC'fIl'Il1ing Limh
Qual- QualirJII::r
l-E.ClknIrcd
R.Rtjoaol

F-~n(interic'rcncc

UJ. E.(till'l3llcd Nondetta

U • NondctCCI

( ) - Ahove PRG

It"L· micmCram IX'" Iii",

C - Dbllatcd V1Ilue cquiY1lIcft It'llhe'

Ilblinily RL X 0.'"

""so 20(2
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(a> Mu.imun Conlaminal'll l...cvel (Mel)

(tl) Hnhh AdVbnry I..cvel (HAL)

(e) Recion IX PR~

(d) 10'" RI~ Level
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TABLE 4.5
SUMMARY OF CHEMICALS DETECTED AT LINE 4A AND 4B

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD ID JAW·604 JAW-OOS
DATE COLLECTED Jun 27, 2002 Jun OS, 2002

PRG Result RL Qual Resull RL Qual

METALS (,o&!L)
Barium 2000 (0) 80.7 200 J 123 200 J
VOLATILE ORGANC
COMPOUNDS (,oglL)
Frconll3 59000 (c) 18 3 < 3 U
Key:

RL- RqJOmns: Umil

Qu-I- Qu-liflCl'

J-E.uimllCd

R-R_
FCpreIeOOCclinlcrfl:f'mCC

UJ· Eui,m.ted Nonddca

U-Nondetea:

() ....bove PRO

..elL· mic:roJnm pet' liter

Page I of I

(PRO): P~'imiMry Remrdiatiun Gw!;

(.) Muimun Contaminalll. LtYcI (Mel)

(b) HelIhh Advisory Level (HAL)

(e) Repon IX PRO"

(d) llf" RiU:L..evd

NA- NotA llabie

HE- Not E IwI~

HydroGeoLogic. Inc. J1201200J



TABLE 4.6
SUMMARY OF CHEMICALS DETECTED AT LINE 5A AND 5B

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELD ID 5A-MWI 5A·MW2 58-MWI 5B·MW2
DATE COLLECTED Jun 16, 2002 Jun 16,2002 Jun 16,2002 Jun 16, 2002

PRG Result RL Qual Resull RL Qual Result RL Qual Result RL Qual

EXPLOSIVES (,oglL)
1.3,S·Trinhrobenzcne 1100 (e) < 0.7\ U 0.98 1 J < 0.27 U < 0.27 U
2,4.6-Trini1rCMoluene 2 (b) (6.9) 0.71 16.3) I < 0.27 U < 0.27 U
2·Amino-4.6-=dinilrotoluene NA 8.5 0.71 J 30 I J < 0.27 U < 0.27 U
4-Amino-2,6-dinitrmoluene NA 19 0.71 J 65 1 J < 0.27 U < 0.27 U
HMX 400 (b) 4.3 0.71 J 7.6 1 J 24 0.27 J 0.84 0.27 J
MNX NA 0.46 0.89 J 3.1 1.2 J 0.89 0.34 < 0.34 U
RDX 2 (b) (4.2) 0.71 J (15) I (42) 2.7 0.71 0.27

METALS (,oglL)
- -

Barium 2000 (a) 244 200 J 113 200 J 137 200 J 90.3 200 J
Selenium SO (a) < 10 U < 10 UJ 2.8 10 J < 10 UJ

NA PARAMETER (,oglL)
Alkalinity NE 280000 8000 150000 8000 280000 8000 180000 8000
Anunonia NE 30 10 20 10 < 10 U < 10 U
Carbon Dioxide NE 123200 C 66000 C 123200 C 79200 C
Chloride NE < 1000 U 2000 1000 2000 1000 4000 1000
Niu3re + Niuile IS N NE 70 10 310 10 510 10 ISO 10
Sulfa.., NE 28000 10000 40000 10000 24000 10000 28000 10000
Total Or..nie Carbon NE 1400 1000 1200 1000 1000 1000 1400 1000

Koy.

RL·R~Umil

QulI- Qullirlet

J-Es&itnllled

0-0­

F·~orinlerf~

UJ::IIEJrimI,~~u-_
() - Above PRO

,.&fL- ~I""" per rlflCr

C-e,lwla.cd ....Ne ~i\tQcnIIO rbe ,Ilr:linlry
RL X 0.44

Page I of I

(PRG): Prdiminuy Raned..lino Go-l;

II) Muimun Cnnblmi...ll Level (MeL)

(b) HaW. ActvOOry Level (HAL.)

Ie) Re,ion IX PRGI
(d) 10" Ri..1r: Level

NA- Not Anil.ble

NE- Nor E.... tu.lCd

H)'dmGroLog;c, Ille. 31WI2003 ----.JO



TABLE 4.7
SUMMARY OF CHEMICALS DETECTED AT LINE 9

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

fiELD ID JAW·29 JAW-JO JAW·31 JAW-<SIO JAW-lill JAW-61l JAW-612Dup
DATE COLLECTED Jun 28. 2001 Jun 17,1002 Jun 17, 1001 Jun 16. 2002 Jun 16. 1001 Jun 27, 2002 Jun 27, 2002

PRG Resull RL Qual Rrsull RL Qu.l R....k RL Qual R....k RL Qual R....k RL Qual Result RL Qual Result RL Qual

EXPLOSIVES to2lL)
RDX 2 (b) < 0.16 U < 0.7 U < 0.62 U < 0.87 U 1.1 O.S<> < 1 U < 0.8\ U
NA PARAMETER to2lL)
Allcalirify NE 19CXXXJ llOCO 28lXXX) lICOO un:m 8lXXl ao:xl 8lXXl 270lXXl lICOO 2.JOXI) lICOO 230CXXl 8lXXl
Ammnlia NE < 10 U < 10 U < 10 U < 10 U 20 10 < 10 UJ 50 10 J
urbnn Dtoxide NE 83600 C \23200 C 114JOO C 110CXXl C 118800 C 10\200 C \01200 C
Chloride NE 5000 1000 4000 IlXXl IllXXl 10lXXl 7lXXl IlXXl 12000 10CXXl I)(XX) 10CXXl I)(XX) 10CXXl
Nitr.!llt'" Nilrileas N NE 110 10 50 10 < 10 U 4000 50 1600 10 1200 10 1100 10
Sulfait' NE S)(XX) 10000 68lXXl 10CXXl 65000 10lXXl 41lXXl 10CXXl S)(XX) 10CXXl JSlXXl 10CXXl lllXXl 10CXXl
Total OrtOiniC Carbon NE < 1000 U < IlXXl U 10CXXl IlXXl IlXXl IlXXl IlXXl IlXXl < IlXXl U < IlXXl U
SEMIVOLATILE ORGANlC
COMPOUNDS to2lL)
4·Melhylpheml 180 (e) < S U < S U 4 S J < S U < S U < S U < S U
Benzoic ICKt lSOCXXl (e) < 9 U < 10 U 23 10 < 10 U < 10 U < 10 U < 10 U
Bis(2·ethylhe.lyl) phlhalate 6 (a) < 5 U < S U < S U 2 S I < S U < S U < S U
Peruch!orOJlheMI I (a) < S U < S U I S I < S U < S U < S U < S U
Pllc",1 4lXXl(b) < S U < S U 2 S I < S U < S U < S U < S U
VOLATILE ORGANlC
COMPOUNDS to2lL)
1.1.Did\lnrneth::~ 7(0)

~l
1500 U < 1500 U < 6lXXl U < JO U < 600 U (51) 150 J < JOO U

FreonllJ S9lXXl(e) 1500 (64000) 1500 (230000) 6lXXl IlXXl JO 24000 600 17lXXl JOO 15000 600
.<y.
RL- RqlMitw, l.ifni
QaI-Q.Mli(wef

I.~in~

R.o.;.-<

lIJ.&I~~

u.Nnr4.....
o -AtloooeP'RG

"til- .mcmen_perliler

C.. CaWMaI..-.: "";"'bIllO .lbl;n,y RL X
D."

(PRG): Pn:liN~ Rallafilliol. Gal:
(.) M..~COliLllnlinll~ I...eYd (MCLJ

(b) HaW! MvDory 1...C"'d (HAL)

(..:) Rqn,lX rAGs
(cf) 10· Rfd: 1...e"I'd

r-l"- ~Cl AVlIUMc

"'"E- NG: F.v.o.lUlIIlcd

Page: I of I
-
~



TABLE 4.8
SUMMARY OF CHEMICALS DETECTED AT LINE 800 / PINK WATER LAGOON

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD JD lIOO-MW-<lt lIOO-MW-Q2 800-MW.m 800-MW-6' lIOO-MW·05 800-MW·OSDup 800-MW-06
DATE COLLECTED Jun 18. 2002 Jun 30.1001 Jun IS. 2002 Jun 14. 1002 Jun 30.2002 JunJO. um Jun 29, 2002

PRG R....h RL Qual Resull RL QuAl Resufc RL Qual R.."h RL Qual R$.III RL QUIll Result RL QuAl Result RL Qual
EXPLOSIVES v.C!Ll
) .3.5·Triritmbc:men:: I 100 (e) < O.Sll U < 0.75 U < 0.94 U < 0.6 U 85 42 J 100 58 J < 0.61 U
1.3-Dinitrobenu:rc I (b) < 0.58 U < 0.75 U < 0.94 U < 0.6 U (07) 42 I < Sll UI < 0.61 U
2.4.6-Trinilrot(lh~n:: 2 (b) < 0.58 U < 0.75 U < 0.94 U < 0.6 U (32000) 420 I f.lOOOO) SIlO I C2-1l 0.61
2,4·DinilrOlnluerc 5(d) < 0.58 U < o.n U < 0.94 U < 0.6 U (180) 42 I MOl 58 I < 0.61 U
2.6-DinitrOloluen: 5(d) < OSll U < 0.75 U < 0.94 U < 0.6 U < 42 UJ < Sll UI 4.9 0.61
2-Amim-4.6-dinitrocolucr.e: NA < O.Sll U < 0.75 U < 0.94 U < 0.6 U 7100 420 J S600 Sll J < 0.61 U
4·Amirn·2.6-dinitrOOllucn: NA < 0.58 U < 0.75 U < 0.94 U < 0.6 U 2100 '2 J 2JOO 58 J 5.7 0.61 J
4·Nitl'Omh.ll:rll: NA < 0.58 U < 0.75 U < 0.94 U < 0.6 U 72 '2 J 88 Sll I < 0.61 U
HMX 400 (b) < 0.58 U < 0.75 U < 0.94 U < 0.6 U 360 '2 J (4101 Sll I 140 61 I
MNX NA 0.49 0.58 J < 0.75 U < 1.2 U < 0.75 U < '2 UJ < Sll UJ 12 0.61
RDX 2 (b) (1~ 0.58 < 0.75 U < 0.94 U < 0.6 U am '2 I (2900) 58 I (1100) 61 J
NA PARAMETERS (pgILl
AlblirilY NE ooסס28 8000 440000 8000 480000 8000 'SOOOO 8000 1200000 8000 270000 8000
Ammonia NE 10 10 no 10 120 10 J 70 10 ooסס15 1000 70 10
Carbon Dioxide NE 123200 C 193600 C 211200 C 198000 C 528000 C 118800 C
O11oride NE 9000 1000 1000 1000 1000 1000 ooסס1 ooסס1 ooסס1 SOOO 4000 1000
NilRte + Niui,e as N NE 21000 200 ISO 10 lQ 10 20 10 62000 1000 S90 10
Onho·Phnsphate NE < 1000 U < 1000 UJ < 1000 U < 1000 U < 1000 UJ < 1000 UJ
Sulfate NE 27000 ooסס1 26000 ooסס1 11000 1000 S6000 ooסס1 46000 ooסס1 41000 ooסס1

Sulfide NE < 1000 U < 1000 U < 1000 U 1000 1000 < 1000 U < 1000 U
Tola! Kjtldahl Nilro,en NE < 300 U 400 300 300 300 1900 300 120000 )(XX) < 300 U
TOIaI OrgaNc Carbon NE 1200 1000 1500 1000 1400 1000 1000 1000 ')000 8000 )700 1000

PERCHLORATE (pgIl.)
Perchlordtc 18 (e) < 20 U
VOLATILE ORGANIC
COMPOUNDS v.C!L)
FreonllJ 59000 (e) < ) U 2 ) J

Key.
RL- Rcponi~ Urnil
Qual 0: Qu1litier
J-Estimmd
R-Rejected
E-V.aluc excClCids lira:ar ral'lfl:
F -pn:sc.roc: of irurfercrc.c:

UJ -Estimated Nondetcet

U-NORIc=
() . ,Abo.. PRG

~"L-micl"Olr.lm peT lih:T
C-CalcuJalcd value equivakniOO
aJblinilY RL X 0.44

(pRe): PT'elimin:ary Remediation Cool:
(a) Mnimun Coramirul'1 l.cYc1 (MeL)
(b) Health Advisory Level (HAL)
(e) Il<lion IX PR<;'
(eI) 10" Rjsk Lc<d
NA_ Not Avaibiblc
NE- Hoc Evalu;ucd

P'dge I 0(7
-



TABLE 4.8
SUMMARY OF CHEMICALS DETECTED AT LINE 800 I PINK WATER LAGOON

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

fiELD ID 800-MW~7 800-MW·08 800-MW~ SOO-MW·\O 800-MW-\\ 800-MW·12 800-MW·13
D"TE COLLECTED Jun 30, 2002 Jun 27, 2002 Jun 14, 2002 Jun IS, 2002 Jun 18, 2002 Jun 27, 2002 Jun 27, 2002

PRG Result RL Qual Resuh RL Qual Resul. RL Qual Resul' RL Qual Result RL Qual Result RL Qual Resul. RL Qual
EXPLOSIVES "'giL)
1.3.S-Trininobc.nzene I 100 (e) < 0.47 U < 0.25 U < 0.4 U < 1.6 U < 0.42 U < 0.75 U < 0.7 U
1.3-Dinilrobenzene I (b) < 0.47 U < 0.25 U < 0.4 U < 1.6 U < 0.42 U < 0.75 U < 0.7 U
2,4,6-Trinitrotoluene 2 (b) < 0.47 U < 0.25 U < 0.4 U < 1.6 U < 0.42 U < 0.75 U < 0.7 U
2,4-Dinitrotoluene 5 (d) < 0.47 U < 0.25 U < 0.4 U < 1.6 U < 0.42 U < 0.75 U < 0.7 U
2,6-Dinittololucne 5 (d) < 0.47 U < 0.25 U < 0.4 U < 1.6 U < 0.42 U < 0.75 U < 0.7 U
2-Amino-4,6--dinilTOloluene N" < 0.47 U < 0,2.5 U < 0.4 U < 1.6 U < 0,42 U < 0.75 U < 0.7 U
4-Amino-2,6-diniITololuene N" < 0.47 U < 0.25 U < 0.4 U < 1.6 U < 0.42 U < 0,75 U < 0.7 U
4-Nitrotoluene N" < 0,47 U < 0.25 U < 0.4 U < 1.6 U < 0.42 U < 0.75 U < 0.7 U
HMX 400 (b) < 0,47 U 1 0.2.5 I < 0.4 U < 1.6 U < 0.42 U < 0,75 U < 0,7 U
MNX N" < 0,47 U < 0.25 U < 0.5 U < 2 U < 0,52 U < 0.75 U < 0.7 U
RDX 2 (b) < 0.47 U 1.4 0.2.5 < 0.4 U < 1.6 U < 0.42 U < 0.75 U < 0,7 U
NA PARAMETERS IJ<glL)
Alkalinity NE 190000 lIOOO 200000 lIOOO 190000 lIOOO 240000 lIOOO 440000 SOOO 240000 SOOO 260000 8000
Ammonia NE 600 10 < 10 U < 10 U < 10 UI J20 10 < 10 U < 10 U
Carbon DioJtide NE SJ600 C 88000 C SJ600 C 10S600 C 19J600 C 10S600 C 114400 C
Chloride NE JOOO 1000 7000 1000 lSOOO 10000 19000 10000 < 1000 U 2000 1000 1000 1000
Nilntle + Nitrite as N NE 20 10 JOO 10 < 10 U 2JOO 50 < 10 U 4600 50 2300 20
Onho·Phosphate NE < 1000 UJ < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U
Sulfale NE 60000 10000 22000 10000 JSOOO 10000 Jlooo 10000 JOOO 1000 26000 10000 J6000 10000
Sulfide NE < 1000 U < 1000 U < 1000 U 8000 1000 10000 1000 < 1000 U < 1000 U
Tool Kjeldahl Nilrosen NE 1000 300 < 300 U < 300 U < JOO U 500 JOO < JOO U < JOO U
Toeal Organic Drbon NE 1600 1000 < 1000 U 1200 1000 2800 1000 1200 1000 < 1000 U < 1000 U
PERCHWRATE (pgIL)
Perchlor.ue IS (e)

VOLATILE ORGANIC
COMPOUNDS "'giL)

IFrconll3 59000 (e) < J U
Key.
RL= Reponins Limit
Qual,. Qualifier
J = Estimated
R=Rejected
F=presence of inlerference

UJ D Estimated Nondelect
U=Nondetec.
,() D Above PRG
p.g1L:::I: microgram per liter
C:: Cak:ulaled value equivalenl 10
alkalinity RL X 0,44

(PRG): ""'liminal)' Remediation Goal;
(a) Maxil11lln Co...minant Level (MCL)
(b) Health Advisol)' Level (H"L)
(e) Region IX PRe;.
(d) 10· Risk Level
N" = NO! "vailable
NE= NO! Evaluated

Page 2 of 7 HydroGroLogic. Inc. 312011003
-



TABLE 4.8
SUMMARY OF CHEMICALS DETECTED AT LINE 800 I PINK WATER LAGOON

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELD IV DATE 800-MW·J4 SOO-MW·15 800-MW·16 SOO-MW·17 SOO-MW-IS 800-MW-19
COLLECTED Jun 14, 2002 Jun JO, 2002 Jun 30. 2002 Jun 29. 2002 Jun 28, 2002 Jun 18, 2002

PRG Resull RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Resull RL Qual

EXPLOSIVES <.oogtLl
1,3.5-Trinilfobenz.ene lIOO (e) < 0.43 U < 0.68 U < 0.64 U < 0.73 U < 0.23 U < 0.86 U
1.3-Dinitrobenzene I (b) < 0.43 U < 0.68 U < 0.64 U < 0.73 U < 0.23 U < 0.86 U
2.4.&.Trinitrotoluene 2 (b) < 0.43 U < 0.68 U < 0.64 U 1.8 0.73 J < 0.23 U < 0.86 U
2.4-Dinitrololuene 5 (d) < 0.43 U < 0.68 U < 0.64 U < 0.73 U < 0.23 U < 0.86 U
2.6-Dinilrololuene 5 (d) < 0.43 U < 0.68 U < 0.64 U < 0.73 U < 0.23 U < 0.86 U
2-Amino-4.6-dinilfOloluene NA < 0.43 U < 0.68 U < 0.64 U < 0.73 U < 0.23 U < 0.86 U
4-Amino-2.6-dinilrotoluene NA < 0.43 U < 0.68 U < 0.64 U < 0.73 U < 0.23 U < 0.86 U
4-NitTotolucne NA < 0.43 U < 0.68 U < 0.64 U < 0.73 U < 0.23 U < 0.86 U
HMX 400 (b) < 0.43 U < 0.68 U < 0.64 U < 0.73 U < 0.23 U < 0.86 U
MNX NA 0.56 0.53 J < 0.68 U < 0.64 U < 0.73 U < 0.23 U < 1.1 U
RDX 2 (b) (5.9) 0.43 < 0.68 U < 0.64 U < 0.73 U 0.38 0.23 < 0.86 U
NA PARAMETERS (pgIL)
Alkalinity NE ooסס40 8000 190000 8000 ooסס40 8000 ooסס37 8000 280000 8000 440000 8000
Ammonia NE 10 10 < 10 U 20 10 UJ 560 10 < 10 U 320 10
Carbon Dioxide NE 176000 C 83600 C 176000 C 162800 C 123200 C 193600 C
Chloride NE 1000 1000 SOOO 1000 6000 1000 4000 1000 6000 1000 < 1000 U
Nitr,ue + Nitrite as N NE 13000 100 4500 SO 40 10 20 10 8lJO 10 < 10 U
OrthD-Phosphate NE < 1000 U < 1000 U < 1000 U < 1000 UJ < 1000 UJ < 1000 U
Sulfate NE 11000 1000 2CJOOO ooסס1 40000 ooסס1 12000 1000 36000 ooסס1 < 1000 U
Sulfide NE < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U 3000 1000
TOlal Kjeld<lhl Nitrogen NE < 300 U < 300 U 400 300 1000 300 < 300 U 500 300
Total Organic Carbon NE < 1000 U 1300 1000 1800 1000 1500 1000 1500 1000 I 1200 1000

PERCHLORATE (pgIL)
Perchlorate 18 (e) (28) 4

VOLATILE ORGANIC

COMPOUNDS <.ooetL)
FteonllJ 59000 (e)

Key:
RL= Reponing Umil
Qual ~ Qualifier
J=Estima(ec1
R=Rejccted

F=presence of interference

UJ =Estimated Nondet.ect
U E NOndelect
() cAbove PRG
pg/L= microgrAm per liter

C=Calculaled V"dlue equivalent [0
alkalinity RL X 0.44

(PRG): Preliminary Remediation Goal;
(a) Maximun Contaminant Level (Mel)
(b) Heallh Advisory Level (HAL)
(e) Region IX PRGs

(d) i04 Risk Level
NA= Not Available
NE= NOt Evalualed

Page 3 of 7 HydroGeoLogic. Inc. 312012003



TABLE 4.8
SUMMARY OF CHEMICALS DETECTED AT LINE 800 / PINK WATER LAGOON

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD ID DATE 800-MW-20 800-MW-21 800-MW·22 800-MW·23 800-MW·24 800-MW·25 800-MW-26
COLLECTED Jun 30, 2002 Jun 28, 2002 Jun 14, 2002 Jun 26, 2002 Jun 28, 1001 Jun 2.8, 2:002 Jun 14, 2002

PRG ,R....lt RL Qual Result RL Qual I Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
EXPLOSIVES (,<glL)
1.J.S-Trinilrobenzene 1100 (e) < I U < 1.4 U < 0.34 U < I U < 0.99 U < 0.87 U < 0.27 U
1.J-Dinilrobenzene 1 (h) < I U < 1.4 U < 0,34 U < 1 U < 0.99 U < 0.87 U < 0.27 U
2,4,6-Trinitrotoluene 2 (h) < 1 U < 1.4 U < 0,34 U < 1 U < 0.99 U < 0.87 U < 0.27 U
2,4-Oi nilTOIolucne 5 (d) < 1 U < 1.4 U < 0.34 U < 1 U < 0.99 U < 0.87 U < 0.27 U
2.6-Dinitrotoluene 5 (d) < 1 U < 1.4 U < 0.34 U < 1 U < 0.99 U < 0.87 U 0.61 0.27 J
2-Amino-4,6-dinitrOloluene NA < I U < 1.4 U < 0.34 U < I U < 0.99 U < 0.87 U 0.63 0.27 J
4·Amioo-2,6-dinitrOioluene NA < 1 U < 1.4 U < 0.34 U < I U < 0.99 U < 0.87 U 1.9 0.27 J
4-NitrOloluene NA < I U < 1.4 U < 0.34 U < 1 U < 0.99 U < 0.87 U < 0.27 U
HMX 400 (b) < I U < 1.4 U < 0.34 U < I U < 0.99 U 26 0.87 17 0.27 J
MNX NA < 1 U < 1.4 U < 0.42 U < 1 U < 0.99 U 50 0,87 2.4 0.34
RDX 2 (h) < I U < 1.4 U < 0.34 U < I U < 0.99 U (I45OiO) 87 J (260) 14

NA PARAMETERS (pgIL)
Allcalinity NE 190000 8000 460000 8000 4SOOOO 8000 4JOOOO 8000 430000 8000 3SOOOO 8000 270000 8000
Anunonia NE JO 10 240 10 140 10 110 10 480 10 < 10 U 30 10
Carbon Dioxide NE 83600 C 202400 C 198000 C 189200 C 189200 C 154000 C 118800 C
Chloride NE 2000 1000 2000 1000 1000 1000 11000 10000 2000 1000 5000 1000 2000 1000
Nilrau~ + Nitrile as N NE 1400 10 80 10 < 10 U 30 10 < 10 U 250 10 2300 50
Onbo-Phosphale NE < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U < 1000 lJ
Sulfale NE 35000 10000 30000 10000 32000 10000 42000 10000 2000 1000 43000 10000 34000 10000
Sulfide NE < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U
rOlllI Kjeldahl Nitrogen NE < 300 U 400 300 400 300 < 300 U 800 300 400 300 300 300
Total Organic Cuban NE 1600 1000 1400 1000 < 1000 U < 1000 U 1900 1000 2000 1000 1500 1000

PERCHLORATE (pg/l)
Perchlorate 18 (e)

VOLATILE ORGANIC COMPOUNDS
(,<glL)
Freon I 13 59000 (e)

Key.
RL= Reponing Limit
Qual = Qualifier
J=Estimated
R=RejeclCd

F =presence of imerference

UJ.:s Eslimated Nondetett
U ""' Nondetcci
( ) = Above PRG
~glL= microgram per liter
C:::Otlculaled value equivalent 10 alkalinity RL
X 0.44

(PRG): Preliminary Remedialion Goal:
(a) Maximun Contaminant Level (MeL)
(b) Health Advisory Level (HAL)
(e) Region IX PRGs
(d) 10~ Risk Level
NA= Not AVOiilable
NE = NO! EViluiled

H)'draG,aLogie. Ille. 3f20/2lXJ3



TABLE 4.8
SUMMARY OF CHEMICALS DETECTED AT LINE 800 I PINK WATER LAGOON

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

I'IELDID DATE G-17

Qual II

G-IS G·ISDup G·19
I

G-20 G-20Dup G-40
COLLECTED Jun 13. 2002 Jun 30.2002 Jun 30, 2002 Jun 30. 1002 Jun 13, 2002 Jun 13,2002 Jun 27, 2002

PRG Result RL Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
EXPLOSIVES u.glL) I
1.3.5-Trinitrobenzene 1100 (e) < 0,69 U 170 20 J 200 29 J 5 0,71 (I~) 29 (1600) 22 < 0.47 V
1.3-Dinitrobenune I (b) < 0,69 V (16) 20 J (14) 29 J (S) 0,71 (29) 29 J (28) 22 < 0.47 U
2.4.6-Triniu'Ololuc.ne 2 (b) < 0,69 V (1300) 20 J (1400) 29 J (2SO) 36 (SOl 29 J (47) 22 < 0.47 V
2,4-Dinitrololuene 5 (d) < 0,69 V (30) 20 J (42) 29 J (\2) 0,71 (97) 29 J (91) 22 J < 0.47 V
2,6-DinilTotoluene 5 (d) < 0,69 V < 20 UJ < 29 UJ < 0.71 V (170) 29 (\SO) 22 < 0.47 V
2-Amioo-4.6-dinilrotoluene NA < 0,69 U 58 20 I 59 29 I 79 0.71 41 29 I 38 22 I < 0.47 V
4-Amino-2,6-dinilrololuene NA < 0.69 V 69 20 J 68 29 J 54 0.71 J 21 29 J 20 22 J < 0.47 V
4-Nitrotoluene NA < 0.69 V < 20 UJ < 29 VI < 0.71 V < 29 V < 22 V < 0.47 V
HMX 400 (b) < 0,69 V (940) 20 J (\000) 29 I (480) 36 (\800) 29 J (1600) 22 I < 0,47 V
MNX NA LI 0.86 < 20 VI < 29 UJ < 0.71 V < 36 U < 28 V < 0.47 V
RDX 2 (b) (16) 0,69 (5400) 78 I (4700) 88 J (1400) 36 (\4000) 290 (\4000) 220 < 0.47 V
NA PARAMETERS (pgIL)
Alkalinity NE 170000 8000 92000 8000 92000 8000 350000 8000 260000 8000 260000 8000 470000 8000
Ammonia NE < 10 V 50 10 30 10 < 10 U 300 10 380 10 50 10
Carbon Dioxide NE 74800 C 40480 C 40480 C 154000 C 114400 C 114400 C 206800 C
Chloride NE 2000 1000 3000 1000 3000 1000 3000 1000 11000 10000 12000 10000 2000 1000
Nilrate + Nitrile as N NE < 10 V 11000 100 11000 100

I
2100 20 96000 1000 89000 1000 320 10

Onho·Phosphalc NE < 1000 V < 1000 VI < 1000 VJ < 1000 U < 1000 V < 1000 U < 1000 U
Sulfate NE 26000 10000 48000 10000 48000 10000 9000 1000 61000 10000 61000 10000 30000 10000
Sulfide NE 3000 1000 < 1000 V < 1000 lJ < 1000 V < 1000 U < 1000 V < 1000 V
Total Kjeldahl Nitrogen NE < 300 V < 300 V 900 300 700 300 < 300 V < 300 V 500 300
Total Organic Carbon NE 2100 1000 6900 1000 7000 1000 3700 1000 7200 1000 6800 1000 < 1000 V
PERCHLORATE (pgII.)
Perchlorate 18 (e) < 4 VJ < 4 V < 4 V < 4 VJ
VOLATILE ORGANIC
COMPOUNDS u.glL)
Frtonl13 59000 (e) 3900 150 3700 150

Key.
RL:::z Reponing Limit
Qual c Qualifier
J=Estimaled
R=Rejecled

F=presence o( interference

UJ· EstilnltOO NondeIecl
U:::z Nondetect
() = Above PRG
pg/L- mtcrognm per liler
C=Calculaled value equivalen« 10 alkalinity RL
X 0.44

(PRG): Preliminary Remedialion GooI;
(a) Maximun Concaminam Level (MCL)
(b) Heallh Advisory Level (HAL)
(e) Region IX PRGs
(d) 10~ Risk Level
NAz:: Nor Available
NE= No< EvalU:lled
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TABLE 4.8
SUMMARY OF CHEMICALS DETECTED AT LINE 800 / PINK WATER LAGOON

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD ID G-41 G-42 G-43 G-44 G-4S G-46 G-47
DATE COLLECTED Jun 26, 2.002 Jun 13, ZOOZ Jun 26, 2002 Jun 30, z002 Jun JO, 2002 Jun 30. ZOOZ Jun 29, 2002

PRG R....1t RL Qual Result RL Qual R....11 RL Qual R....1t RL Qua' Result RL Qual Result RL Qual Result RL Qual
EXPLOSIVES (.oglL)
1.3.5-Trinitrobenzene lIOO(c) < 1.1 V < 0.79 V < 0.79 V < 0.55 V < 0.78 V < 0.66 V < 0.88 V
1.3-Dinitrobcntene I (b) < 1.1 V < 0.79 V < 0.79 V < 0.55 V < 0.78 V < 0.66 V < 0.88 V
2.4.6-Trinitrotoluene Z(b) < 1.1 V < 0.79 V < 0.79 U < 0.55 V < 0.78 V < 0.66 V < 0.88 V
2,4-DinitTOIoluene 5 (d) < 1.1 V < 0.79 U < 0.79 U < 0.55 U < 0.78 U < 0.66 V < 0.88 U
2.6-Dinitrotoluene 5 (d) < 1.1 V < 0.79 V < 0.79 V < 0.55 V < 0.78 V < 0.66 V < 0.88 V
2·Amin0-4,6-dinilrOioluene NA < 1.1 V < 0.79 V < 0.79 V < 0.55 V < 0.78 V < 0.66 V < 0.88 V
4-Amino-Z.6-dinilrololuene NA < 1.1 V < 0.79 U < 0.79 V < 0.55 V < 0.78 V < 0.66 V < 0.88 V
4·Nimxoluene NA < 1.1 V < 0.79 V < 0.79 V < 0.55 V < 0.78 V < 0.66 V < 0.88 V
HMX 400 (b) < 1.1 U < 0.79 U < 0.79 U < 0.55 U < 0.78 U < 0.66 U < 0.88 V
MNX NA < 1.1 V < 0.99 U < 0.79 V < 0.55 V < 0.78 V < 0.66 V < 0.88 V
RDX Z (b) < 1.1 V < 0.79 V < 0.79 V < 0.55 V < 0.78 V < 0.66 V < 0.88 V
NA PARAMETERS (pgIL)
Alkaliniry NE 240000 8000 430000 8000 300000 8000 300000 8000 260000 8000 490000 8000 220000 8000
Anunonia NE 220 10 270 10 190 10 430 10 110 10 60 10 < 10 U

I Carbon Dioxide NE 105600 C 189200 C 132000 C 132000 C 114400 C 215600 C 96800 C
Chloride NE 15000 10000 < 1000 V 3000 1000 2000 1000 17000 10000 1000 1000 48000 10000
Nitrale + Nitrile 15 N NE < 10 V < 10 V 120 10 4SO 10 < 10 V ISO 10 3300 SO
Onho-I'tmphate NE < 1000 U < 1000 U < 1000 U < 1000 UJ < 1000 V < 1000 V < 1000 VI
Sulfate NE 39000 10000 9000 1000 7000 1000 11000 1000 28000 10000 60000 10000 30000 10000
Sulfide NE < 1000 U < 1000 < 1000 V < 1000 V < 1000 V < 1000 V < 1000 V
Total Kjeldahl Nilrogen NE 1000 300 < 300 V < 300 V 600 300 < 300 V 1000 300 < 300 V
TOIaI Organic Carbon NE 3200 1000 1700 1000 < 1000 V 1700 1000 2200 1000 1700 1000 < 1000 V
PERCHLORATE (pgIl)
Perchlorale 18 (c)
VOLAnLE ORGANIC
COMPOUNDS (.oglL)
Freon 113 59000 (0) 6 3
Key.
RL= Reponing Limil
Qual = Qualifier
1= Estimaled
R=Rejccted
F::::preseoc.e of interfc:reoce

UI = Estimated Nondclccl
U=NondetCCl
() =Abovc PRG
."gIL- micrognm per liter
C=Calculslcd value equiv:alen 10 alkaliniry RL
X 0.44

(PRG): Preliminary Remedialion Goal;
(a) Maximon Corumina", Level (MCL)
(b) Hcallh Advisory Level (HAL)
(cJ Region IX PRGs
(d) 10· Risk Level
NA:c: Not Available
NE = NOI Evaluated
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TABLE 4.8
SUMMARY OF CHEMICALS DETECTED AT LINE 800 / PINK WATER LAGOON

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELD fD DATE G-48 G-56 G-S7 G-58 JAW-78 JAW-79
COLLECTED Jun IS, 2002 Jun 14, 2002 Jun 29, 2002 Jun 28, 2002 Jun 28, 2002 Jun 27, 2002

PRG Result RL Qual Result RL Qual Result RL Qual R.... lt RL Qual R....11 RL Qual R....Il RL Qual

EXPLOSIVES (IoglL)
1,3.S-Trlnilrobenzene 1100 (e) < 0.39 U < 0.48 U < 0.64 U < 0.53 U < 1.2 U < 0.7 U
1.3·0initrobenzene I (b) < 0.39 U < 0.48 U < 0.64 U (1.5) 0.53 < 1.2 U < 0.7 U
2,4.6-Trinirrotoluene 2 (b) < 0.39 U < 0.48 U < 0.64 U < 0.53 U < 1.2 U < 0.7 U
2,4·0inirroroluene 5 (d) < 0.39 U < 0.48 U < 0.64 U < 0.53 U < 1.2 U < 0.7 U
2,6-DinitfOioluene S(d} < 0.39 U < 0.48 U 0.47 0.64 J <9.4) 0.53 < 1.2 U < 0.7 U
2-Amino-4,6-<tinilrOiolue:ne NA < 0.39 U < 0.48 U < 0.64 U < 0.53 U < 1.2 U < 0.7 U
4-Amino-Z.6-dinitrOloluene NA < 0.39 U < 0.48 U 0.75 0.64 < 0.53 U < 1.2 U < 0.7 U
4-NicrOl:oluene NA < 0.39 U < 0.48 U < 0.64 U < 0.53 U < 1.2 U < 0.7 U
HMX 400 (b) < 0.39 U 4.6 0.48 J 21 0.64 150 13 < 1.2 U < 0.7 U
MNX NA < 0.39 U 1.3 0.6 J 6.6 0.64 12 0.53 < 1.2 U < 0.7 U
RDX 2 (b) < 0.39 U (77) 4.8 (710) 32 (2000) 130 < 1.2 U < 0.7 U
NAPARAMETERS (pgIL)
Alkalinicy NE 380000 8000 ooסס33 8000 ooסס21 8000 300000 8000 460000 8000 380000 8000
Ammonia NE < 10 U 160 10 < 10 U 230 10 200 10 350 10
Carbon Dioxide NE 16nOO C 145200 C 92400 C 132000 C 202400 C 16nOO C
Chloride NE < 1000 U 2000 1000 23000 ooסס1 9000 1000 < 1000 U < 1000 U
Nitrate + Nitrite as N NE 80 10 550 10 43000 10

I
23000 200 < 10 U < 10 U

Onho-Phosphate NE < 1000 U < 1000 U < 1000 UJ < 1000 U < 1000 U < 1000 U
Sullate NE 22000 ooסס1 30000 ooסס1 32000 ooסס1 40000 ooסס1 11000 1000 6000 1000
Sulfide NE < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U < 1000 U
Toul Kjeldahl Nilrogen NE < 300 U 400 300 < 300 U < 300 U 400 300 600 300
TOUI Organic Carbon NE < 1000 U 1400 1000 2700 1000 3500 1000 1500 1000 1300 1000

PERCHLORATE (pgIL) NE
Perchlorate 18 (e) < 4 U
VOLATILE ORGANIC COMPOUNDS
(Iog/L)
Freonll3 59000 (e) < 3 U

Key.
Rl= Reporting Limi!
Qual z Qualifier
J:::I Estimated
R~Rejecled

F z::: presence of interference

UJ z Estimaled NOndelCCl
U=NOndelcct
() =Above PRG
ILg/L= microgr.ilm per Iiler
C=Calculaled value equivalent 10 Hllcalinily RL
X 0.44

(PRG): Preliminary Remcdilllion Goal;
(a) Maximun Contaminan. Level (MCL)
(b) Hcahh Advisory Level (HAL)
(e) Region IX PRGs

(d) 10" Risk Level
NA= NOI Available
NE = No< Evaluated
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TABLE 4.9
SUMMARY OF CHEMICALS DETECTED AT EAST BURN PADS

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

nEI.D ID EBP·MWI EBP-MW2 EBp·MW3 EDA·OI EDA~2 EDA~3 EDA~3Dup

DATE COLLECTED Jun r1, 1002 Jun 10, 1.002 Jun 10, 2002 Jun 10,2002 Jun 26. 2002 Jun 25, 2002 Jun 25, 2002

PRG Rtsult RL Qwd Result RL Qunl RCS\11l RL QUII' Result RL QWI' Resuh RL QUAI Result RL QUAI Result RL Qual
EXPLOSIVES (.~L)

HMX 400 (b) < 1.4 U < 0.39 U 16 1.1 I < 0.42 U 14 0.36 I 7.2 0.48 I 8 0.65 J
MNX NA < 1.4 U < 0.49 U < 1.4 U < 0.52 U 2.7 0.36 < 0.48 U < 0.65 U
RDX 2 (b) < I.' U < 0.39 U (29) 1.1 < 0.42 U (70) 3.6 (6.7) 0.48 (7.3) 0.65
METALS v.~L)

Al'lCnic 10 (a) < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U
Barium 2000 (a) 122 200 I 310 200 I 43.8 200 I 59.8 200 I 113 200 I 102 200 J 96.3 200 J
O1romium 100 (a) < 10 U 5 10 I 1.8 10 I < 10 U < 10 U 0.91 10 I 0.52 10 I
Selenium SO (a) < 10 U < 10 U < 10 U < 10 U < 10 U 2.5 10 I < 10 U
NA PARAMETERS v.elL)
AlkalinilY NE 410000 8000 200000 8000 340000 8000 410000 8000 290000 8000 290000 8000
Ammoni2. NE 3800 '0 10 10 < 10 U < 10 U < 10 U < 10 U
Carbon Djoxide NE 180400 C 88000 C 149600 C 180400 C 127600 C 127600 C
Olloride NE 9000 1000 1000 1000 < 1000 U 4000 1000 4000 1000 4000 1000
Nilrate + Nitrite as N NE < 10 U 1100 10 320 10 1500 10 980 10 990 10
Sulfate NE 4000 1000 20000 10000 53000 10000 40000 10000 38000 10000 39000 10000
Sulfide NE 28000 1000 38000 1000 Z9000 1000 < 1000 U < 1000 U < 1000 U
Total Kjeldahl Nitrogen NE 3600 300 < 300 U < 300 U < 300 U < 300 U < 300 U
TOlal Organic Carbon NE < 1000 U 3000 1000 < 1000 U < 1000 U 1000 1000 < 1000 U < 1000 U
VOLATILE ORGANIC
COMPOUNDS (,o~L)

Trichloroethylene 5 (a) < 3 U < 3 U < ) U < ) U < 3 U < 3 U < 3 U
Freonll) 59000 (e) < 3 U < ) U < ) U < 3 U 9 3 < 3 U < ) U
Key.
RL- Reponing Limit
Qual- Qualifier
J - Eslimaled
R-Rejcclcd
F - presence of imerfen:rce

UI-Eslimau,d NondclCCl
U· Nondctcct
( ) • Above PRG
pglL - microgram per tiler

(PRG); Preliminary Remediation Ooal;
(a) Maximun COnlaminal'l Level (Mel)
(b) Hcailh Advisory Level (HAL)
(e) Region IX PRGs
(d) 10· Risk Level
NA- Not Available
NE - NO( Evalu,ned

Page I of 3

C-Calculated value equivalel'l 10 alk31inily RL X 0.44
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TABLE 4.9
SUMMARY OF CHEMICALS DETECTED AT EAST BURN PADS

SPRING 2002 GROUND WATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

fiELD ID EDA-64 EDA-64Dup G·29 JAW-04 JAW-05

DATE COLLECTED Jun 25, 2002 Jun 1S, 2002 Jun 10, 2002 Jun 28, 2002 Jun 10,2002
PRG

Resull RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

EXPLOSIVES lJoglL)
HMX 400 (h) 140 0.74 J 120 0.44 J < 0.83 U < 0.99 U < 0.35 U
MNX NA 0.95 0.74 J 0.84 0.44 < 1 U < 0.99 U < 0.44 U
RDX 2 (b) (5.8) 0.74 (5.2l 0.44 < 0.83 U < 0.99 U < 0.35 U
METALS lJoglL)
Arsenic 10 (a) < 10 U < 10 U < 10 U < 10 U < 10 U
Barium 2000 (a) 64.8 200 J 61.7 200 J 58.1 200 J 105 200 J 79.5 200 J
Chromium 100 (a) 0.61 10 J < 10 U 1.6 10 J < 10 U < 10 U
Selenium SO (a) < 10 U 2 10 J < 10 U 4.2 10 J < 10 U
NA PA.RAMETERS {JoglL)
Alkalinity NE ooסס43 8000 440000 8000 84000 8000 240000 8000
Ammonia NE < 10 U < 10 U 30 10 < 10 U
Carbon Dioxide NE 189200 C 193600 C 36960 C 105600 C
Chloride NE 3000 1000 JOOO 1000 1000 1000 1000 1000
Nitrate + Nirrile: 25 N NE 2400 20 2400 20 1800 10 < 10 U
Sulfate NE 5JOOO ooסס1 52000 ooסס1 22000 ooסס1 31000 ooסס1

Sulfide NE < 1000 U < 1000 U 3SOOO 1000 36000 1000
Talal Kjeldllhl Nirrogen NE < 300 U < 300 U < 300 U < 300 U
Talal Organic Carbon NE 1700 1000 1700 1000 2300 1000 < 1000 U
VOLATILE ORGANIC
COMPOUNDS lJoglL)
Trichloroe[hylene 5 (a) < 3 U < 3 U < 3 U < 3 U < 3 U
FrconllJ 59000 (c) < 3 U < 3 U < 3 U 13 3 < 3 U

Key.
RL= Reponing Umir
Qual= Qualifier

J=Estima'a!
R=Rejecred

F=presence of incerferenc.e

UJ =Estimated Nondelec[
U= Nonde1ect
() =Above PRG
IlgIL= microgram per liler

(PRG): Preliminary Remedialion Goal;
(a) Maximun Conlaminan[ Level (MeL)
(h) Healrh Advisory Level (HAL)
(c) Region IX PRGs

(d) 10· Ris~ Level
NA= Nal Avail>ble
NE= No« Evalualed

Page 2 of 3

C=Calculaled value equivalent 10 alkalinity RL
X 0.44
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TABLE 4.9
SUMMARY OF CHEMICALS DETECTED AT EAST BURN PADS

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELD ID DATE JAW~ JAW-m JAW-614 JAW-<14

COLLECTED Jun 25, 2002 Jun 10, 2002 Jun 25. 2002 Jun 10, 2002

I PRG Result RL Qual Result RL Qual Result RL Qual Result RL Qual

EXPLOSIVES (pglL)
HMX 400 (b) 32 0.35 J < 0.73 U 7.5 0.96 J < 1.t U
MNX NA < 0.35 U < 0.91 U < 0.96 U < \.4 U
RDX 2 (b) < 0.35 U < 0.73 U (6.6) 0.96 < 1.t U

METALS (oglL)

IArsenic 10 (a) 6.5 10 J < 10 U < 10 U < 10 U
Barium 2000 (a) 144 200 J 62.9 200 J 119 200 J 67.4 200 J
Chromium 100 (a) \.1 10 J < 10 U < 10 U < 10 U
Selenium 50 (a) < 10 U < 10 U 2 10 J < 10 U

NA PARAMETERS (oglL)
Alkalinity NE 370000 8000 24()()()() 8000 290000 8000 240000 8000
Ammonia NE 160 10 20 10 < 10 U < 10 U
Carbon Dioxide: NE 162800 C 105600 C 127600 C 10S600 C
Chloride NE 2000 1000 1000 1000 4000 1000 < 1000 U
INirl1ue + Nitrite as N NE < 10 U < 10 U 860 10 5SO 10
SulfalC NE 48000 10000 17000 1000 35000 \0000 35000 10000
Sulfide NE < 1000 U 22000 1000 < 1000 U 16000 1000
TOl3I Kjeldahl Nitrogen NE 600 300 1600 300 < 300 U < 300 U
T0l31 Organic Carbon NE 1500 1000 1400 1000 < 1000 U < 1000 U

VOLATILE ORGANIC

'I
COMPOUNDS (oglL)
Trichloroethylene Ha) 4 3 < 3 U < 3 U < 3 U
FreonllJ 59000 (c) < 3 U < 3 U < 3 U < 3 U

Key.
RL- Reponill8 Unlit
Qual = Qualifier
J= Estimated
R=Rejec:ted
F=presence of inlerfc:rerc.e

UJ = Estimated NondclCCl
U=Nondclec:t
( ) =AboYe PRG
~glL= microgram peT liler
(""'Calculaled vollue equivalem 10
alkalinity RL X 0.44

Page 3 of 3

(PRG): Preliminary Remediation Goal;
(a) Maltimun Conlaminan( level (MeL)
(b) Health Advisory Level (HAL)
(c) Region IX PRGs
(d) 10~ Risk Level

NA= NOI Available
NE= NO! Evaluated
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TABLE 4.10
SUMMARY OF CHEMICALS DETECTED AT PESTICIDE PIT

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD ID SUMP
DATE COLLECTED June, 2002

Resull RL Qual

DRY

Key.
RL= Reponing Limit
Qual= Qualifier

!':Ige 1 of! HydroGeoLogic. Inc. 312012003



TABLE 4.11
SUMMARY OF CHEMICALS DETECTED AT INERT DISPOSAL AREA

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELDID C-OO-I C-oo-Z C-OO-3 C95-1 C95·IDup C95·Z CAMU-99-1D
DATE COLLECTED Jun 01, ZOOZ Jun OZ, ZOOZ May 31, ZOOZ May 31, ZOOZ May 31, ZOOZ Jun 01, ZOOZ May 31, ZOOZ

PRG Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
EXPLOSIVES (pg/L)
2,4,6-Trinitrotoluene 2 (b) < 0.83 V < 0.53 V < 0.51 V (4.7) 0.61 (5.3) 0.82 J < 0.6 V < 0.84 V
2,4·DinilrOlOluene 5 (d) < 0.83 V < 0.53 V < 0.51 V < 0.61 V < 0.82 V < 0.6 V < 0.84 V
2,6-Dinitrotoluene 5 (d) < 0.83 V < 0.53 V < 0.51 V 2.2 0.61 J 3.7 0.82 < 0.6 V < 0.84 V
2-Amino-4,6-dinhrotoluene NA < 0.83 V < 0.53 V < 0.51 V 10 0.61 J 11 0.82 I < 0.6 V < 0.84 V
4-Amino-2.6-dinitrotoluene NA < 0.83 V < 0.53 V < 0.51 V 9.1 0.61 J 10 0.82 J < 0.6 V < 0.84 V
Nitrobenzene 3.4 (c) < 0.83 V < 0.53 V < 0.51 V < 0.61 V < 0.82 V < 0.6 V < 0.84 V
RDX 2 (h) < 0.83 V < 0.53 V < 0.51 V (5.9) 0.61 I (5.3) 0.82 J < 0.6 V < 0.84 V
METALS (pglL)
Arsenic 10 (a) < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V
Barium 2000 (a) 167 200 I 146 200 I 524 200 172 200 I 143 200 I 143 200 I 236 200 I
Chromium 100 (a) 1.I 10 I 0.83 10 I < 10 V < 10 V < 10 V 1.9 10 I < 10 V
Copper 1400 (c) 0.6 25 I < 2S VI 1.7 25 I < 2S V < 25 V < 25 VI
Lead IS (a) < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V
Manganese 880 (c) 90.7 IS < IS V 76.2 IS 3.9 IS I 3.1 IS I 13.7 IS I
Nickcl 100 (b) 2 40 J < 40 V < 40 V 2 40 I < 40 V < 40 V
Selenium SO (a) < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V
Silver 100 (b) < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V
Uranium 20 (b) 5.9 100 I 3.3 100 I 4.8 100 I 8.4 100 I 7.8 100 I 1.1 100 I
Vanadium 260 (c) 1.9 SO I < SO V 0.8 SO I < SO V < SO V 1.9 SO I
PERCHLORATE (pgIL)
Perchlorate 18 (c) < 4 VI < 4 VI < 4 Ul < 4 VI
OTHER PARAMETERS (pglL)
Toral Organic ~rbon NE 1800 1000 < 1000 V < 1000 V
TOlal Organic Halides NE 70 SO < SO V < SO V
SEMIVOLATILE ORGANIC
COMPOUNDS (pglL)
2,4,5-Trichtorophenol 3600 (c) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
2.4,6-Trichlorophenol 6.1 (c) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
2,4-Dichloropheool 110 (c) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
2.4-Dimethylphenol 730 (c) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
2.4-Dinitrophenol 73 (c) < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V
2,4-Dinitroroluene 5 (d) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
2,6-Dinitrololuene 5 (d) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
2-Chloropheool 30 (c) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
2-Melhylphenol 1800 (c) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
2-Nilrophenol NA < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
4,6-Dinilro-2-methylpheool NA < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
4-Chloro-3-methylphenol NA < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
4-Melhylphenol 180 (c) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
4-Nitrophenol 290 (c) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
Benzoic acid ISOOOO (c) < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V
Bis(2-<:thylhe<yll phthalate 6 (a) < 5 V 2 5 I < 5 V < 5 V < 5 V < 5 V 4 5 I
Nitrobenzene 3.4 (c) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V

Pentlchlorophenol I (a) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
Phenol 4000 (h) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V

Page lof9 HydroGeoLogic, Inc. JnO/200J



TABLE 4.11
SUMMARY OF CHEMICALS DETECTED AT INERT DISPOSAL AREA

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELD ID CoOO-I C-OO·2 CoOO-3 C9S-1 C9S-lDup C9S-2 CAMU-99-ID
DATE COLLECTED Jun 01, 2002 Jnn 02,2002 May 31, 2002 May 31, 2002 May 31, 2002 JDn 01, 2002 May 31, 2002

PRG Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

VOLATILE ORGANIC
COMPOUNDS (~gIL)

1.1.1-Trichloroethane 200(.) 19 3 < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
I.I-Diehlomelh.ane 810 (e) 3 3 < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
I.I-Diehloroelhene 7 (.) (99) 3 < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
1,2-Dichloroelhane 5 (.) (12) 3 < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
2-buranone 1900 (e) < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U 4 10 J
4-isopropyltoluene NA < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Acetone 610 (e) < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U
Benzene 5 (.) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Chlometh.ane 4.6 (e) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
cis-I.2-Dichloroelhene 70 (.) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Freon II 3 59000 (e) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Toluene 1000(.) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Trichloroethylene 5 (.) (18) 3 < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Vinyl Chloride 2(.) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Xylenes 10000 (b) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
RADIONUCLIDES (pCiIL)
Gross Alph.a 15 (a) 4.1%1.5 2.1 2.9 %1.6 2.4 3.9 %1.8 2.6 < 3.4 U 4.0 %2.1 3.2 3.1%1.5 2.1
Gross Bela SO (.) 3.4 %1.4 2.2 3.2 %1.4 2.2 3.5%1.5 3.5 < 3.3 U < 2.9 U 2.7% 1.3 2.1
Lead 212 NA 4.2 %3.4 3.1 < 3 U < 3.4 U < 3.1 U < 3 U < 3 U
Potassium - 40 NA < 17 U 93.9 %43.2 16.4 49.5 %45.0 18 53.8 %42.2 17.1 30.4 %44.2 17 44.7:43.5 17.2
Uranium - 235 NA < 0.2 U < 0.3 U < 0.2 U < 0.4 U < 0.3 U 0.2 %0.2 0.2

Key.
RL= Reporting Limit
Qu.1 = Qualifier
J=EslillUted
R=Rejec.ed

F=presence of interference

UJ = Estimated Nondetect
U= NOndetecl
() . =Above PRG
~glL= mierogr:om per liter

pCiIL= picoCuries per liter

(PRG): Prelimin3ry Remedi3lion Goal;
(a) Maxim"n Conraminant Level (MCL)
(b) Heolth Advisory Level (HAL)
(e) Region IX PRGs
(d) 10~ Risk Level
NA= Not Avail.ble
NE = NOI Ev.lu3led
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TABLE 4.11
SUMMARY OF CHEMICALS DETECTED AT INERT DISPOSAL AREA

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD ID
CAMU-99-IS CAMlJ-99-2D CAMU·99-2S CAMlJ-99-3S

ET-3 G-04 G-05
DATE COLLECTED

May 30, 2002 May 31, 2002 May 29, 2002 May 30, 2002
May 30, 2002 May 30,2002 Jun 02. 2002

PRG Result RL Qual Resull RL Qual Result RL Qual R.... lt RL Qual Result RL Qual Result RL Qual Result RL Qual
EXPLOSIVES (oglL)
2,4,6-Trinitrololucne 2 (b) < 0.99 U < 0.51 U < 0.78 U < 1 U < 0.71 U < 1.2 U
2.4-0inilrololuene 5 (d) < 0.99 U < 0.51 U < 0.78 U < I U (10) 0.71 J < 1.2 U

!2.6-DiniITOtOlucnr: 5(d) < 0.99 U < 0.51 U < 0.78 U < 1 U (14) 0.7\ J < 1.2 U
1 2-Amin0-4,6-dinilr<M.oluene NA < 0.99 U < 0.51 U < 0.78 U < I U < 0.71 U < 1.2 U
4-Amino-2.6-dinitrololuene NA < 0.99 U < 0.51 U < 0.78 U < I U < 0.71 U < 1.2 U
Nitrobenzene 3.4 (e) < 0.99 U < 0.51 U < 0.78 U < I U (13) 0.71 J < 1.2 U
RDX 2 (b) < 0.99 U < 0.51 U < 0.78 U < 1 U (4.5) 0.71 J < 1.2 U
METALS (oglL)
Arsenic 10 (a) < 10 U < 10 U < 10 U < 10 U (15.6) 10 < 10 U < 10 U
Bariwn 2000 (a) 71.4 200 J 243 200 J 64.1 200 J 110 200 J 554 200 176 200 J 252 200
Chromium 100 (a) 3 10 J < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U
Copper 1400 (e) 7 25 J 0.97 25 J < 25 UJ
lnd 15(a) 4.1 10 J 3 10 J 2.7 10 J 3 10 J < 10 U < 10 U < 10 U
Manganese 880 (e) 851 15 12.3 15 J 353 15
Nickel 100 (b) 24.6 40 J 3 40 J 2.8 40 J
Selenium 50 (a) < 10 U < 10 U < 10 U 5.9 10 J < 10 U < 10 U < 10 U
Silver 100 (b) < 10 U 0.41 10 J < 10 U < 10 U < 10 U < 10 U < 10 U
Uranium 20 (b) 1.3 100 J 1.9 100 J 8.5 100 J
Vanadium 260 (e) 3.7 50 J 1.6 50 J < 50 U
PERCHLORATE (pg/l)
Perchlorate 18 (e) < 20 U
OTHER PARAMETERS (oglL)
Total Organic Carbon NE 1300 1000
Total Organic Halides NE < 50 U
SEMIVOLATILE ORGANIC
COMPOUNDS (ogIL)
2.4.5-Trichlorophenol 3600 (c) < 5 U < 5 U < 5 U < 5 U 3 5 J < 5 U < 5 U
2.4.6-Trichlorophenol 6.1 (c) < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U
2.4-Dichlorophenol 110 (c) < 5 U < 5 U < 5 U < 5 U 3 5 J < 5 U < 5 U

2.4-Dimethylphenol 730 (c) < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

2.4·Dinilrophenol 73 (c) < 9 U < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U

2.4·0iniuotoluene 5 (d) < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

2.6-Dinitroe:olucne 5 (d) < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

2-Chlorophenol 30 (c) < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

2-MelhYlphenol 1800 (c) < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

2·Nilrophenol NA < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

4.6-DinilrO-2-methylphenol NA < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

4-Chloro-3-me1hYlphenol NA < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

4-MelhYlphenol 180 (c) < 5 U < 5 U < 5 U < 5 U 12 5 < 5 U < 5 U

4·Nilrophenol 290 (c) < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

Benzoic aeU:! 150000 (c) < 9 U < 10 U < 10 U < 10 U 38 10 < 10 U < 10 U

Bis(2-ethYlhexyl) phthalate 6 (a) < 5 U (9) 5 < 5 U < 5 U < 5 U < 5 U < 5 U

Nitrobenzene 3.4 (c) < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

Pentllchlorophenol 1 (a) < 5 U < 5 U < 5 U < 5 U (1600) 480 < 5 U < 5 U

Phenol 4000 (b) < 5 U < 5 U < 5 U < 5 U 23 5 < 5 U < 5 U
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TABLE 4.11
SUMMARY OF CHEMICALS DETECTED AT INERT DISPOSAL AREA

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELD ID
CAMU·99-IS CAMU-99·10 CAMU·99·1S CAMU·99·3S

ET-3 ~ G-05
DATE COLLECTED

May 30,1001 May 31,1001 May 19,2002 May 30,1001
May 30,2002 May 30,1001 Jun 01, 1001

PRG Rosull RL Qual Resull RL Qual ,Result RL Qual Rosull RL Qual Rosult RL Qual Rosult RL Qual Rosull RL Qual
VOLATILE ORGANIC
COMPOUNDS "'giL)
I,I.I-Trichloroethane 100(.) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
1.I-Dtchloroc:thane 810(c) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
I.I·Dichlorocthene 1 (a) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
1.2·Dichloroedmne 5 (a) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
2-bulanonc 1900 (c) < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U
4-isopropyltoluene NA 2 3 J < 3 U
Acetone 610(c) < 10 U < 10 U < 10 U < 10 U 2S 10 < 10 U
8cnacnc 5 (.) < 3 U < 3 U < 3 U < 3 U 2 3 J < 3 U
ChlorOClhanc 4,6 (c) < 3 U < 3 U < 3 U < 3 U 2 3 J < 3 U
cis-l.2-Dichloroethcnc 10(.) < 3 U < 3 U < 3 U < 3 U 2 3 J < 3 U
Frconl13 59000 (c) < 3 U < 3 U < 3 U 1 3 J < 3 U < 3 U
Toluene 1000 (a) < 3 U < 3 U < 3 U < 3 U 1 3 J < 3 U
Trichloroethylene 5 (.) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Vinyl Chloride 2 (a) < 3 U < 3 U < 3 U < 3 U (3) 3 J < 3 U
l<ylencs 10000 (b) < 3 U < 3 U < 3 U < 3 U 2 3 J < 3 U
Key.
RL- Reponing Limit
Qual= Qualifier
J =Eslimaltd
R=Rejcclc<l
F=prcserce of inlerfereoce

p....... AAP'(jW ~......,... .....V-ly1i<.ol ...... lJ"lO·,'lD........

UJ =Estimated Nonderect
U.. NondClecl
pg/L= microgram per liter
() =Above PRG

(PRG); Preliminary Remedialion Goal;
(a) Maximun ConUlminant Level (MeL)
(b) Hallh Advisory Level (HAL)
(c) Region IX PROs
(d) 10· Risk Level
NA= Not Available
NE= NOI Evalua.c<I

Page 4 of9 HydroGeoLogic. Inc. )1201](X))



TABLE 4.11
SUMMARY OF CHEMICALS DETECTED AT INERT DISPOSAL AREA

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD JD ~7 G-6R JDA·MWI JDA-MWIDup JDA-MW2 JAW·26 JAW·27
DATE COLLECTED Jun 01, 2002 May 29, 2002 May 31,2002 May 31,2002 Jun 01. 1002 May 31,2002 Jun 01, 2002

PRG Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Resule RL Qual
EXPLOSIVES (oglL)
2,4,6-Trinitrotoluene 2 (b) < 0.91 U < 0.81 U < I U < 0.73 U
2.4-Dinitrololuene 5 (d) < 0.91 U < 0.81 U < I U < 0.73 U
2.6-Dini!roroluene 5 (d) < 0.91 U < 0.81 U < I U < 0.73 U
2-Amino-4.6-dinilfofoluene NA < 0.91 U < 0.81 U < 1 U < 0.73 U
4-AmiI'M>2.6-dinilrOlolucne NA < 0.91 U < 0.81 U < I U < 0.73 U
Nitrobenzene 3.4 (e) < 0.91 U < 0.81 U < I U < 0.73 U
RDX 2 (b) < 0.91 U < 0.81 U < I U < 0.73 U
METALS (oglL)
Arsenic 10(a) < 10 U 6.5 10 J 5.8 10 J < 10 U < 10 U
&rium 2000 (a) 110 200 J 310 200 J 294 200 J 61 200 J 171 200 J
Chromium 100 (a) < 10 U 3 10 J 4.5 10 J 0.82 10 J < 10 U
Copper ]400 (e) 0.79 25 J 0.86 25 J
Ind 15 (a) < 10 U < 10 U < 10 U < 10 U < 10 U
Manganese 880 (e) 84.9 15 217 IS
Nickel 100 (b) < 40 U 5 40 J
Selenium SO (a) < 10 U < 10 U < 10 U < 10 U < 10 U
Silver 100 (b) < 10 U < \0 U < 10 U < 10 U < 10 U
Uranium 20 (b) 3.5 100 J 2.6 100 J
Vc.nadium 260 (e) 1.4 SO J 0.66 SO J
PERCHLORATE (pgIL)
Perchlorate 18 (e) < 4 UJ
OTHER PARAMETERS (oglL)
Toeal Organic Carbon NE 1400 1000 12000 1000
Toeal Organic Halides NE < SO U < SO U
SEMIVOLATILE ORGANIC
COMPOUNDS (oglL)
2.4.5.Trichlorophenol 3600 (C) < 5 U < 5 U 5 R
2.4.6-TrichlorophellOl 6.1 (e) < 5 U < 5 U 5 R
2.4-Dichlorophenol 110(c) < 5 U < 5 U 5 R
2.4·Dime'hylphellOl 730 (C) < 5 U < 5 U 5 R
2.4·Dinitrophenol 73 (c) < 10 U < 10 U 10 R
2.4·0initrotoluene 5 (d) < 5 U < 5 U < 5 U
2.6-Dinilroc:oluene 5 (d) < 5 U < 5 U < 5 U
2·Chlorophenol 30 (c) < 5 U < 5 U 5 R
2·MethylphellOl 1800 (c) < 5 U < 5 U 5 R
2·Nilrophenol NA < 5 U < 5 U 5 R

4.6-Dinilro·2·melhylphenol NA < 5 U < 5 U 5 R

4-Chloro-3·methylphenol NA < 5 U < 5 U 5 R

4·MelhylphellOl ISO (eJ < 5 U < 5 U 5 R

4·Ni,rophenol 290 (eJ < 5 U < 5 U 5 R

Benzoic acid ISOOOO (eJ < 10 U < 10 U 10 R

Bis(2·ethylhelC)'IJ phthalate 6 (a) < 5 U < 5 U < 5 U
NilrohellUne 3.4 (eJ < 5 U < 5 U < 5 U
Pel1lachlorophenol I (a) < 5 U < 5 U 5 R
Phenol 4000 (b) < 5 U < 5 U 5 R
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TABLE 4.11
SUMMARY OF CHEMICALS DETECTED AT INERT DISPOSAL AREA

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD ID G-07 ~R IDA·MWI IDA-MWIDup IDA-MW2 JAW.2l) JAW·27
DATE COLLECTED Jun 01,2002 May 29.2002 May 31,1002 May 31, 2002 Jun 01, 2002 May 31, 2002 Jun 01, 2002

PRG R....U RL Qual R....1t RL Qual R....lt RL Qual Result RL Qual Result RL Qual Resul. RL Qual Result RL Qual

VOLATILE ORGANIC
COMPOUNDS (,oglL)
I ,1,1-Trichloroethane 200 (aj < 3 U < 3 U < 3 U
l,l-Dichloroethane glO (c) < 3 U < 3 U < 3 U
I,I-Dichloroethene 7 (a) < 3 U < 3 U < 3 U
1.2-Dichloroed'lane 5 (.) < 3 U < 3 U < 3 U
2·OO"l1One 1900 (c) < 10 U < 10 U < 10 U
Acetone 610 (c) < 10 U < 10 U < 10 U
Benzene 5 (a) < 3 U < 3 U < 3 U
Chloroerhane 4.6(c) < 3 U < 3 U < 3 U
cis-l.2-Dichloroethene 70 (a) < 3 U < 3 U < 3 U
Freonll3 59000 (c) < 3 U < 3 U < 3 U
Toluene 1000 (aj < 3 U < 3 U < 3 U
Trichloroethylene 5 (aj < 3 U < 3 U < 3 U
Vinyl Chloride 2 (aj < 3 U < 3 U < 3 U
Xylenes ooסס1 (bj < 3 U < 3 U < 3 U

Key.
RL= Reponing Umil
Qual= Qualifier
J =Estimated
R=Rejecled
F=presence of interference

UJ =Estimaled Nordelec.
U= Nondetcct
o = Above PRG
pglL= microgram per liter

pOlL= picoCuries per liter

(PRG):
(a) Maximun
(b) Hcallh Advisory Level (HAL)
(e) Region IX PRGs
(d) 10· Risk Level
NAil: Noc Available
NE= Nor Evalwted
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TABLE 4.11
SUMMARY OF CHEMICALS DETECTED AT INERT DISPOSAL AREA

SPRING 2002 GROUNDWATER MONITORING REPORT - lOWA ARMY AMMUNITION PLANT

FIELD ID JAW-28 JAW-65 T-! T-4 T-5 T-6
DATE COLLECTED May 30, 2002 May 31,2002 May 30, 2002 Jun 04, 2002 Jun 03, 2002 May 30,2002

PRG Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
EXPLOSIVES (.aglL)
2,4.6-Trinitrotoluene 2 (b) < 0.51 U < 0.97 U < 0.52 U < 1.4 U
2.4-Dinilfotoluene 5 (d) < 0.51 U < 0.97 U < 0.52 U < 1.4 U
2.6-DinifrOf:oluene 5 (d) < 0.5\ U < 0.97 U < 0.52 U < 1.4 U
2-Amir&4,6-dinitrOl:oluenc NA < 0.51 U < 0.97 U < 0.52 U < 1.4 U
4-Amino-2.6-dinitro10Iuene NA < 0.51 U < 0.97 U < 0.52 U < 1.4 V
Nitrobenzene 3.4 (c) < 0.51 V < 0.97 V < 0.52 U < 1.4 V
RDX 2 (b) < 0.51 U < 0.97 V < 0.52 V < 1.4 V
METALS (.aglL)
Arsenic 10 (a) < 10 V < 10 U < 10 U 4.9 10 J < 10 U
Barium 2000 (a) 306 200 107 200 J 95.4 200 J 295 200 J 123 200 J
Chromium 100(,) < 10 U 3.2 10 J < 10 V 1.4 10 J < 10 U
Copper 1400 (c) < 25 U < 25 VJ < 25 U
Lead 15 (a) < 10 U < 10 U < 10 U < 10 U < 10 V
Manganese 880 (e) 97.3 15 27.8 15 4.2 15 J
Nickel 100 (b) I.S 40 J 8.7 40 J < 40 U
Selenium 50 (a) < 10 U < 10 U < 10 U < 10 V < 10 V
Silver 100 (b) < 10 V < 10 V < 10 U < 10 V < 10 V
Uranium 20 (b) 4.3 100 J 2 100 J 1.9 100 J
Vanadium 260 (c) 0.91 50 J 1 50 J 0.83 50 J
PERCHLORATE (pgIL)
Perchlorate 18 (c) < 4 UJ < 4 VJ
OTHER PARAMETERS C..glL)
Total Organic Carbon NE < 1000 U 1600 1000
TOlaI Organic Halides NE < 50 U < 50 V
SEMI VOLATILE ORGANIC
COMPOUNDS (.aglL)
2,4,5-Trichloropherol 3600 (e) < 5 U < 5 UJ < 5 V
2,4,6-Trichloropherol 6.1 (c) < 5 U < 5 UJ < 5 V
2,4-Dichlorophcrol 110 (c) < 5 U < 5 UJ < 5 V
2,4.DilTlClhylpherol 730 (c) < 5 U < 5 VJ < 5 U
2,4-Dinitropherol 73 (c) < II U < 9 VJ < 10 V
2.4-0inilrOtoluenc 5 (d) < 5 U < 5 UI < 5 V
2.6-Dinitrocolucnc 5 (d) < 5 V < 5 UJ < 5 V
2-Chloropherol 30 (c) < 5 U < 5 UJ < 5 V
2-Methylpherol 1800 (c) < 5 U < 5 VJ < 5 V
2-Nilropherol NA < 5 V < 5 VI < 5 V
4,6-Din;lre>2-me'hylpherol NA < 5 V < 5 UJ < 5 V
4-Chlore>3·me'hylpherol NA < 5 V < 5 UI < 5 U
4·Me'hylpherol 180 (e) < 5 U < 5 UI < 5 U
4-Nirropherol 290 (c) < 5 U < 5 VJ < 5 U
Benzoic acid 150000 (c) < 11 U < 9 UJ < \0 V
B;'(2-e<hylheX)'l) phthalare 6(a) < 5 U < 5 VJ < 5 V
Nitrobenzene 3.4 (c) < 5 U < 5 UJ < 5 V
Penuchloropherol I (a) < 5 U < 5 UJ < 5 V
Pherol 4000 (b) < 5 U < 5 VJ < 5 V

-
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TABLE 4.11
SUMMARY OF CHEMICALS DETECTED AT INERT DISPOSAL AREA

SPRING 2002 GROUNDWATER MONITORING REPORT - lOWA ARMY AMMUNITION PLANT

fiELD ID JAW-28 JAW~ T·\ T-4 T·S T-<i
DATE COLLECTED May Jll, 2002 May 31, 2002 May Jll, 2002 Jun 04, 2002 Jun 03. 2002 May Jll, 2002

PRG R....I' RL Qual R.... lt RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

VOLATILE ORGANIC
COMPOUNDS (JoglL)
1,I,l-Trichloroethane 200 (a) < 3 U < 3 U < 3 U
1.I-Dichloroethane 810 (e) < 3 U < 3 U < 3 U
1,I-Dichloroefhene 7 (a) < 3 U < 3 U < 3 U
1,2·Dichloroethane S (a) < 3 U < 3 U < 3 U
2-butanone 1\lOO (e) < 10 U < 10 U < 10 U
4-isopropyltoluenc NA < 3 U
Acetone 610 (e) < 10 U < 10 U < 10 U
Benzene 5 (a) < 3 U < 3 U < 3 U
Chloroethane 4.6 (e) < 3 U < 3 U < 3 U
cis-l,2-Dichloroethene 70 (a) < 3 U < 3 U < 3 U
Freon113 SIlOOO (e) < 3 U < 3 U < 3 U
Toluene 1000 Ca) < 3 U < 3 U < 3 U
Trichloroethylene 5 Ca) < 3 U < 3 U < 3 U
Vinyl O1loride 2 Ca) < 3 U < 3 U < 3 U
Xylencs 10000 (b) < 3 U < 3 U < 3 U
Key.
RL= Reporting Umit
Qual= Qualifier
J=Estimated
R=Rejecied

F=presence of interference

UJ a; Estimared Nonde(ecr
U=Nordelect
() =Above PRG
JolglL= microgram per liter
pCi/L= picoGJries per Iit.:r

CPRG): Preliminary Remedialion Goal;
(a) Muimun Contaminalll Level (MeL)
(b) Healih Advisory Level (HAL)
(e) Region IX PRGs

(d) 10" Risk Level
NA= Not Available
NE= Not Evaluated
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TABLE 4.11
SUMMARY OF CHEMICALS DETECTED AT INERT DISPOSAL AREA

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

fiELD lD T-9

DATE COLLECTED May 30, 2002

PRG Result RL Qual

OTHER PARAMETERS (mglL)
Total Organic Halides NA < 50 U
Total Organic Carbon NA 7200 1000
Key.
RL- Reponing Limit
Qual- Qlalifier
J=Estimaled
R~Rejec'ed

Fz::presenc.c of interference

UJ =Estimated Nondetect
U - Nondetecl
() = Above PRG
pgIL= microgram per liter

Page 9 of 9

(PRG): Preliminary Remediation Goal;
(a) Maximun Conraminant level (MeL)
(b) Heallh Advisory Level (HAL)
(e) Region IX PRGs

(d) 10· Risk Le",,1
NA= Not Available
NE~ Not Evaluated

HydroGtoLogic. Illc. 312012003



TABLE 4.12
SUMMARY OF CHEMICALS DETECTED AT DEMOLITION AREA AND DEACTIVATION FURNACE

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

nELDIO
DA~1 DA-m ~ C-l0 C-11 JAW~I JAW-m

DATE COLLECTED Jun 1~ 1002 Jun 12.2002 Jun n. ZOO2 Jun 13.2002 Jun 13.2002 Jun 12.2002 Jun 13.2002

PRG Result RL Oval Rerull RL OvAl Result RL Qual Result RL Qual Resull RL QU:III Result RL OvAl Result RL Qual

EXPLOSIVES lJocJLl
HMX 400 (b) < 0.7 V 1.6 O.l) J < 0.99 V < 1.3 V < 1.2 V < I V < 0.32 V
MNX NA < 0.37 V 0.56 0.66 J < 1.2 V < 1.6 V < 1.5 V < I.l V 0.31 0.41 J
RDX 2 (b) (5.1) 0.7 Ol) 0.53 1.4 0.99 J (5.l) 1.3 <2.6) 1.2 J (6.2) I <2.5) 0.32

METALS lJocJLl
Barium 2000 (a) 82.2 200 J 68 200 J 158 200 J 72.4 200 J 87.7 200 J 96.2 200 J 139 200 J
Selenium 50 (a) 1.6 10 J < 10 VJ 3.6 10 J < 10 V < 10 VJ 1.7 10 J < 10 UJ
NA PARAMETER (pcJL)
AlkalinilY NE 4.4OCOJ 8000 810000 8000 340000 8000 370000 8000 230000 8000 500000 8000 580000 8000
Anvoonia NE 60 10 50 10 < 10 V < 10 V 70 10 < 10 V < 10 V
Carbon Oiox~ NE 193600 C 356400 C 149600 C 162BOO C 101200 C 220000 C 255200 C
Chloride NE 15000 10000 700J 1000 4000 1000 8000 1000 1000 1000 11000 10000 3000 1000
Nitme + Nirrite as N NE 290 10 1000 10 1800 10 1800 10 < 10 V 840 10 580 10
Sulfate NE 51000 10000 20000 10000 57000 10000 30000 10000 35000 10000 55000 10000 86000 10000 J
Sulrode NE 15000 1000 5000 1000 < 1000 V < 1000 V < 1000 U 10000 1000 < 1000 U
T()(II Kjeldahl Ni1l'O&en NE < 300 V 800 300 < 300 U < 300 V 400 300 < 300 V 400 300
TOUII Organic Carbon NE 1400 1000 4400 1000 1200 1000 3100 1000 2400 1000 1600 1000 2000 1000
Key,

RL· Reportine Umil
Qual- ~lifier

I-Estimated
R-Rejected
F -,prt$cnc:e of imerference

Ul- Eslimated NCRldect
U-Nonclelet't
(J - Abo.e PRG
Jigll.... microgram per Iiler

(pRG): Preliminary Remedi,uion Goal;
(a) Maximun COnlamil1llnl Level (MeL)
(b) Health Advisory Level (HAL)
(el Region IX PRGs
(d) 10'" Risk Level
NA= NOI. AY.tilable
HE'" HOI EYdlualed

c - ealculaled value equiv.lllel'll. to allc:alinily RL X 0.44

Paj;e) of 1 H)'dmCtoLngic. Inf". 312012003



TABLE 4.13
SUMMARY OF CHEMICALS DETECTED AT FIRING SITE

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELD ID JAW-34 JAW-<S18 JAW-<S18Dup JAW·32 JAW·33
DATE COLLECTED Jun 28, 2002 Jun 27, 2002 Jun 27, 2002 June, 2002 June, 2002

PRG Result RL Qual Result RL Qual Result RL Qual Resull RL Qual Result RL Qual
METALS t-glL)
Barium 2000 (0) < 200 U 240 200 235 200 DRY DRY
Uranium 20 (b) (%\.5) 2.0 1.7 2.0 J 2 2.0
RADIONUCLIDES (pCi/L)

Actinium·228 NA < 40 U 8.03±4.l9 40 J < 40 U
Gross alpha 15 (a) 9.7 ± 2.9 3,8 3.4 ± 1.9 2.9 < 3.3 U
Gross Beta 50 (a) 6.1 ±2.6 4,1 < 3.7 U < 3.3 U
Lead-2l4 NA 12.7±6.7 50 J < 50 U < 50 U
Uranium-23S NA 0.63±0.28 1.0 J < 1.0 U < 1.0 U
Key.
RL= Reponing Limit
Qual= Qualifier
J=Estimated
R=Rejecled
E=Value exceeds linear range
F=presence of imerfereoce

UJ =Eslimaled Nonderect
U=Nondetect
() = Above PRG
.-g/L= microgram per !iter
pCi/L= picoCuries per Iiler

(PRG): Preliminary Remedialion Goal;
(a) Maximun Conraminanl Level (Mel)
(b) Heallh Advisory Level (HAL)
(c) Region IX PRGs
(d) 10-4 Risk Level
NA= Not Available
NE = Not Evaluated

Page I of I HydroGeoLogic. Inc. 312012003



TABLE 4.14
SUMMARY OF CHEMICALS DETECTED AT THE AMMUNITION BOX CHIPPER DISPOSAL PIT

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FJELD ID JAW.QO
DATE COLLECTED Jun 13,2002

PRG R....1t RL Qual
METALS lIoglL)
Barium 2000 (a) 74.2 200 J
Selenium 50 (a) 4.9 10 J
Key:
RLa Reponing Limit
Qual- Qualifier
J II:: Estimaled
R~Rejecled

F= presence of interference

UJ:::: Eslimaled Nondelett
U=Nondelcct
pg!L= microgram per liter
() =Above PRG

Page I of 1

(PRG): Preliminary Remediation Goal;
(a) Maximun Contaminant level (Mel)
(b) Heallh Advisory Level (HAL)
(e) Region IX PRGs
(d) Ilr' Risk Level
NA= Not Available
NE = NO! Evalualed

HytlroGfflLogic. If/C. 312012003



TABLE 4.15
SUMMARY OF CHEMICALS DETECTED AT WEST BURN PADS, WEST BURN PADS LANDFILL, BURN CAGES, AND BURN CAGES LANDFILL

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD ID G-3O JAW-24 JAW-25 JAW-'8 WBP·99-G1 WBP-99-02 WBP-99-02Dup
DATE COLLECTED Jun IS, 2002 Jun 24, 2002 Jun 13, 2002 Jun 14, 2002 Jun 11. 2002 Jun 12, 2002 Jun 12. 2002

PRG Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

EXPLOSIVES (ooglL)
2,4.6-Trinitrotoluene 2 (h) < 0.39 U < 0.58 U < 0.38 U < 0.47 U < 0.66 U < 0.57 U < 0.48 U
2.4-Dinirrololuene 5 (d) < 0.39 U < 0.58 U < 0.38 U < 0.47 U < 0.66 U < 0.57 U < 0.48 U
2-Amin0-4.6-dinitrOloluene NA < 0.39 U < 0.58 U < 0.38 U < 0.47 U < 0.66 U < 0.57 U < 0.48 U
4-Amino-2.6-dinitrol:oluel'lt NA < 0.39 U < 0.58 U < 0.38 U < 0.47 U < 0.66 U < 0.57 U 0.36 0.48 I
4-NitrOioluenc:: 61 (e) < 0.39 U < 0.58 U < 0.38 U < 0.47 U < 0.66 U < 0.57 U < 0.48 U
HMX 400 (h) 1.4 0.39 I 54 0.58 140 5.7 I 32 0.47 I < 0.66 U 41 0.57 I 3.8 0.48 I
MNX NA < 0.49 U 0.56 0.58 I 3.4 0.47 < 0.58 U < 0.83 U 5.5 0.71 0.97 0.6
RDX 2 (h) (3.4) 0.39 (5) 0.58 (98) 5.7 0.48 0.47 I (5.8) 0.66 I (74) 5.7 I (30) 0.48 I
METALS (,giL)
Arsenic 10 (a) < 10 U (28.8) 10 < 10 U < 10 U < 10 U < 10 U < 10 U
Barium 2000 (a) 44.5 200 I 714 200 I 3Q.9 200 I 55.7 200 I 44.2 200 I 46 200 I 48.7 200 I
Chromium 100 (a) < 10 U < 10 U < 10 U < 10 U 2.4 10 I < 10 U 2.2 10 I
Lead 15 (a) < 10 UJ < 10 U < 10 U < 10 UI < 10 U < 10 UI < 10 UJ
Selenium SO (a) < 10 UJ < 10 U 2.4 10 I < 10 UI < 10 U < 10 UI < 10 UJ
Silver 100 (b) < 10 U < 10 U < 10 U < 10 U < 10 UI < 10 U < 10 U
NA PARAMETERS (ooglL)
Alkalinity NE 340000 8000 400000 8000 110000 8000 180000 8000 240000 8000 280000 8000 290000 8000
Ammonia NE 20 10 690 10 < 10 U < 10 U )0 10 < 10 U 20 10
Carbon Dioxide NE 149600 C 176000 C 48400 C 79200 C 105600 C 123200 C 127600 C
Chloride NE 4000 1000 12000 10000 SOOOO 10000 110000 20000 61000 20000 47000 10000 48000 10000
Nill1lte + Nitrile as N NE 440 10 < 10 U 5300 100 < 10 U 1200 10 13000 100 13000 100
Su!fille NE 34000 10000 81000 10000 2SOOOO 20000 63000 10000 330000 20000 170000 10000 180000 10000
Sullide NE < 1000 U 3000 1000 < 1000 U < 1000 U 7000 1000 2000 1000 I 16000 1000 I
Total Kjeldahl Nitrogen NE < 300 U 1000 300 < 300 U < 300 U < 300 U < 300 U < 300 U
TOlal Organic D1rbon NE 1000 1000 5500 1000 2300 1000 1400 1000 1000 1000 1200 1000 1100 1000

VOLATILE ORGANIC
COMPOUNDS (ooglL)
I.I.l-Trichloroethane 200 (a) < 3 U < ISO U < 3 U < 3 U < 3 U 56 3 I 40 3 I
I.I-Dichloroethene 7 (al < 3 U < ISO U < 3 U < ) U < 3 U (41) ) (401 3
Acetone 610 (e) < 10 U < 500 U < 10 U < 10 U < 10 U < 10 U < 10 U
Chloroform 80 (a) < 3 U < 150 U 4 ) < 3 U < 3 U 3 3 I 2 3 I
cis-I,2-Dichloroethene 70 (a) < 3 U < ISO U < 3 U < 3 U < 3 U < 3 U < ) U
Diehlorodinuoromethane (FreonI2) 1000 (a) < 3 U 220 150 < 3 U < 3 U < 3 U < 3 U < 3 U
Trichlorotrifluoroethane (FreonIt3) 59000 (e) < 3 U 16000 600 < 3 U < 3 U < 3 U 19000 600 20000 600

o-Xylene NA < 3 U < 150 U < 3 U < 3 U < 3 U < ) U < 3 U
Toluene 1000 (a) < 3 U < 150 U < 3 U < 3 U < 3 U < 3 U < 3 U
Trichloroethylene 5 (a) < 3 U < ISO U < 3 U < 3 U < 3 U < 3 U < 3 U

Key.
RL= Reponing Umil
Qual= Qualifier
J=Estimated
R=Rejccted

E=Value exceeds linear J'3nge
F=prescnce of interference

UI = Estimated Nondelect
U= Nondetetl
( , = Above PRG

,uglL:o:: microgram per liler
C-Calculaled value eqJivalerll 10 tlllcaJiniry RL
X 0.44

(PRG): Prelimi.... ry Rennedialion Goal;
(a) Maximun Contaminant Level (MCL)
(b) Health Advisory Level (HAL)
(e) Region IX PRGs

(d) 10· Risk Level
NA= No< Available
NE= Not Evaluated
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TABLE 4.15
SUMMARY OF CHEMICALS DETECTED AT WEST BURN PADS, WEST BURN PADS LANDFILL, BURN CAGES, AND BURN CAGES LANDFILL

SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD ID DATE WBP-99-03 WBP·99-4 WBP·\I9-S WBP-_ WBP-\I9-7
COLLECTED Jun II. 2002 Jun 13.2002 Jun II, 2002 Jun JO, 2001 Jun 11,2002

PRG Resul. RL Qual Result Rl Qual Result RL Qual Resull Rl Qual Result RL Qual
EXPLOSIVES {Jogll)
2,4,6-TrinitTmoluenc: 2 (b) 1.7 0.36 < 1.2 V < 0.91 V < 0.23 V < 0.79 V
2.4-Dinitrotoluenc: 5 (d) < 0.36 V < 1.2 V < 0.91 V 1.6 0.23 J < 0.79 V
2-Amino-4.6-dinilrololucne NA 3.8 0.36 J < 1.2 V < 0.91 V 1.4 0.23 J < 0.79 V
4-Amino·2.6-diniITololuene NA 4.2 0.36 J < 1.2 V < 0.91 V < 0.23 V < 0.79 V
4-Nitrololuenc: 61 (c) < 0.36 V < 1.2 V < 0.91 V 0.67 0.23 J < 0.79 V
HMX 400 (b) ISO 36 J 3.4 1.2 J 6 0.91 J < 0.23 V < 0.79 V
MNX NA 44 45 J < 1.5 V 1.1 1.1 < 0.23 V < 0.99 V
RDX 2 (b) (1400) 36 (3.4) 1.2 J (32) 0.91 0.2 0.23 J < 0.79 V
METALS {JoglL)
Arsenic 10(a) < 10 V < 10 V (20.9) 10 < 10 V < 10 V
Barium 2000 (a) 216 200 J 48.8 200 J (2020) 200 65.5 200 J 126 200 J
Chromium 100 (a) 0.84 10 J < 10 V < 10 V < 10 V < 10 V
Lead 15 (a) 2.8 10 J < 10 VJ 2.5 10 J < 10 V < 10 V
Selenium 50 (a) < 10 V 2.9 10 J < 10 VJ < 10 UJ < 10 V
Silver 100 (b) < 10 UJ < 10 V < 10 V < 10 V 0.85 10 J
NA PARAMETERS {Jogll)
Alkaliniry NE 360000 8000 3SOOOO 8000 590000 8000 310000 8000 370000 8000
Ammonia NE 30 10 10 10 1700 10 400 10 70 10
Carbon Dioxide NE 158400 C 154000 C 259600 C 136400 C 162800 C
Chloride NE 33000 10000 53000 10000 62000 10000 22000 10000 3000 1000
Nitrate + Nalrile as N NE 860 10 7700 50 < 10 V < 10 V < 10 V
Sulfate NE 46000 10000 240000 20000 36000 10000 59000 10000 17000 1000
Sulfide NE 2000 1000 < 1000 V 6000 1000 < 1000 V 21000 1000
Total Kjeldahl Nitrogen NE < 300 V < 300 V 3400 300 700 300 < 300 V
Total Organic Carbon NE 2200 1000 1300 1000 5000 1000 1800 1000 < 1000 V
VOLATILE ORGANIC COMPOUNDS
{JoglL)
1,1.1-Trichloroelhane 200 (a) < 3 V 3 3 J < 3 V < 30000 V < 3 V
I,I-Oichlorocrhene 7 (a) < 3 V < 3 V < 3 V

I

< 30000 V < 3 V
Acetone 610 (c) 20 10 < 10 V < 10 V < 100000 V < 10 V
Chloroform 80 (a) < 3 V < 3 V < 3 V < 30000 V < 3 V
cis-l.2-0ichloroethene 70 (a) 3 3 J < 3 V 5 3 < 30000 V < 3 V
DichlorodiOuoromethane (F=nl2) 1000 (a) < 3 V < 3 V < 3 V < 30000 V < 3 V
Trichlorotrinuoroe.hane (FreonI13) 59000 (c) I 860 60 9100 300 (73000) 1500 (210000) 30000 < 3 V
o-Xylene NA < 3 V < 3 V 3 3 J < 30000 V < 3 V
Toluene 1000(a) I' < 3 V < 3 V I 3 J < 30000 V < 3 V
Trichloroelhylene 5 (a) I 3 J < 3 V (12) l 3 < 30000 V < 3 V

Key.
Rl= Reporting Limil
Qual = Qualifier
J=Eslimned
R=Rejetled

F=presence of imerferen:e

VJ =Estimated Nordetett (PRG): Preliminary Remedialion Goal;
V= Nondeletl (a) Maximon Contaminant Level (MCl)
() =Above PRG (b) Heallh Advisory Level (HAL)
~gll= micrognlm per liler (c) Region IX PRGs

C=Calculaled value equivalenllo alkalinity RL (d) 10· Risk Level
X 0.44 NA = Not Available

NE= No< Evaluated
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TABLE 4.16
SUMMARY OF CHEMICALS DETECTED AT NORTH BURN PADS, NORTH BURN PADS LANDFILL, AND CONTAMINATED WASTE

PROCESSOR
SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELD ID CW.p JAW·II JAW-12 I JAW-13 JAW·14 JAW·626
DATE COLLECTED Jun 10,2002 Jun 13,2002 Jun 14,2002 Jun 14, 2002 Jun 14, 2002 Jun 14, 2002

PRG Result RL Qual Result RL Qual Resuh RL Qual Result RL Qual Result RL Qual Result RL Qual

EXPLOSIVES c,.glL)
1.3,5-Trinitrobenzene 1100 (e) \.4 0.44 I < 0.56 V < 0.74 V < 0.83 V < 0.39 V < 0.6 V
2-Amino-4,6-dinitTololuene NA 1.3 0.44 I < 0.56 V < 0.74 V < 0.83 V < 0.39 V < 0.6 V
4-Amino-2.6-dinitrotoluene NA I 0.44 I < 0.56 V < 0.74 V < 0.83 V < 0.39 V 1.1 0.6 I
HMX 400 (b) < 0.44 V < 0.56 V < 0.74 V < 0.83 V < 0.39 V 6.6 0.6 I
RDX 2 (b) < 0.44 V < 0.56 V < 0.74 V < 0.83 V 1.3 0.39 (3.61 0.6
METALS c,.glL)
Barium 2000 (a) 417 200 I 70.3 200 I 23.4 200 I 86.2 200 I 184 200 I 177 200 I
Chromium 100 (a) < 10 V < 10 V < 10 V \.7 10 I 0.62 10 I < 10 V
Lead 15 (a) < 10 V < 10 VI < 10 V < 10 VI \.7 10 I < 10 VI
Selenium 50 (a) < 10 V < 10 VI < 10 VI \.6 10 I \.8 10 I < 10 V
NA PARAMETERS c,.glL)
Alkalinity NE ooסס53 8000 ooסס22 8000 76000 8000 180000 8000 ooסס33 8000 350000 8000
Ammonia NE < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V
Carbon Dioxide NE 233200 C 96800 C 33440 C 79200 C 145200 C 154200 C
Chloride NE 160000 ooסס2 36000 ooסס1 < 1000 V 24000 ooסס1 13000 ooסס1 18000 ooסס1

Nitrate + Nitrite as N NE < 10 V 460 10 < 10 V 610 10 < 10 V 10 10
Ortho-Phosphale NE < 1000 V < 1000 V 3000 1000 < 1000 V < 1000 V < 1000 V
Sulfate NE 9000 1000 31000 ooסס1 13000 1000 ooסס4 ooסס1 28000 ooסס1 18000 1000
Sulfide NA 2000 1000 < 1000 V < 1000 V < 1000 V < 1000 V < 1000 V
Total Kjeldahl Nitrogen NE < 300 V < 300 V < 300 V < 300 V 3100 300 300 300
Toral Organic Carbon NA 3400 1000 < 1000 V < 1000 V < 1000 V 1700 1000 2800 1000

Key:
RL= Reponing Limit
Qual= Qualifier
1= Estimared
R=Rejecled

F =presence of interference
pg/L= microgram per liter

UJ =Estimated Nondeu:cf
V = NOndetecl
C=Calculated value equivalent (0 alblinil}'
RLX 0.44

() =Above PRG

(PRG): Preliminary Remedialion Goal;
(a) Maximun Conlaminam Level (MCL)
(b) Heallh Advisory Level (HA L)
(e) Region IX PRGs

(d) 10· Risk Level
NA= NO! Available
NE= Not Evaluated

Page 1 of 2 HydroGeoLogic. '"C. 312012003



TABLE 4.16
SUMMARY OF CHEMICALS DETECTED AT NORTH BURN PADS, NORTH BURN PADS LANDFILL, AND CONTAMINATED WASTE

PROCESSOR
SPRING 2002 GROUNDWATER MONITORING EVENT - IOWA ARMY AMMUNITION PLANT

FIELD ID JAW~7 JAW-627Dup NBPLF-MWI

DATE COLLECTED Jun 14,2002 Jun 14,2002 Jun 13, 2002

PRG Resull RL Qual Resull RL Qual Resull RL Qual

EXPLOSIVES (,oglL)
1,3 .S-Trinilrobenzcne 1100 (e) < 0.39 U < 1.2 U < 0.43 U
2-Amino-4.6-dinitrotoluene NA < 0.39 U < 1.2 U < 0.43 U
4-Amioo-2.6-dinitrototuene NA < 0.39 U < 1.2 U < 0.43 U
HMX 400 (b) < 0.39 U < 1.2 U < 0.43 U
RDX 2 (b) (3.5) 0.39 (4.3) 1.2 < 0.43 U
METALS (,oglL)
Barium 2000 (•• 189 200 I 168 200 I 160 200 I
Chromium 100 (a) 5.6 10 I 5 10 I 0.77 10 I
\..ead 15 (a) < 10 UI < 10 UI < 10 U
Selenium SO (a) < 10 U < 10 U < 10 U
NA PARAMETERS (,oglL)
Alkalinity NE 270000 gOOO 270000 8000 410000 gOOO

Ammonia NE < 10 U < 10 U 120 10
Carbon Dioxide NE 118l1OO C I1g800 C 180400 C
Chloride NE S6000 10000 5SOOO 10000 < 1000 U
Nitrate + Nitrile 15 N NE 1000 10 1000 10 < 10 U
Onho-Phospha,e NE < 1000 U < 1000 U < 1000 U
Sulfate NE 34000 10000 36000 10000 19000 1000
Sulfide NE < 1000 U < 1000 U < 1000 U
TOlaI Kjeldahl Ni,rogen NE < 300 U < 300 U < 300 U
TOlaI Organic Carbon NE < 1000 U < 1000 U 1800 1000

Key.
RL= Reponing Urnil
Qual = QuaIifier
J=Estimated
R=Rejec.cd
E= Value exceeds linear nmge
F=presellCC: of intcrfereoce
#lgfL= microgr.,jm per Hler

UJ =Esrimalc::d Nondececl
U= Nonde.ecl
C=Calculated value equivalent to alkaliniry
RL X 0.44
() =Above PRG

Page 2 of 2

CPRG): Preliminary Remcdialion GO',I;
(a) Maximun Contaminant Level (Mel)
(b) Health Advisory Level (HAL)
Cc) Region IX PRGs
Cd) 10" Risk Level
NA= Not Available
NE= Nor Evaluated
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TABLE 4.17
SUMMARY OF CHEMICALS DETECTED AT THE FIRE TRAINING AREA

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

FIELD ID FTA-99-1 FTA-99-2 JAW-58 JAW-59 JAW-60 JAW-'I JAW-'2
DATE COLLECTED Jun 17, 2002 Jun 18,2002 Jun 24, 2002 Jun 18,2002 Jun 18, 2002 Jun 18,2002 Jun 18,2002

PRG Resuh RL Qual Result RL Qual Result RL Qual Resuh RL Qual Result RL Qual Result RL Qual Resuh RL Qual
EXPLOSIVES (pglL)
1,3.5-Trinirrobenzene 1100 (e) < 1.3 V < 0.44 V < 0.46 V < 0.51 V < 1.1 V < 0.31 V < I V
2.4-Dinitroroluene 5 (d) < 1.3 V < 0.44 V < 0.46 V < 0.51 V < 1.1 V < 0.31 V < 1 V
2-Amino-4.6-<1initrololuene NA < 1.3 V < 0.44 V < 0.46 V < 0.51 V < 1.1 V < 0.31 V < I V
4-Amino-2,6-dinirrotoluene NA < 1.3 V < 0.44 V < 0.46 V < 0.51 V < 1.1 V < 0.31 V < I V
HMX 400 (b) 3.7 1.3 I < 0.44 V < 0.46 V < 0.51 V < 1.1 V < 0.31 V < 1 V
RDX 2 (b) (9) 1.3 < 0.44 V 0.55 0.46 I 1.7 0.51 < 1.1 V < 0.31 V < 1 V
METALS (pgfL)
Arsenic 10 (a) < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V < 10 V
Barium 2000 (a) 134 200 I 47.5 200 I 93.3 200 I 141 200 I 191 200 I 73.6 200 I 72.6 200 I
Cadmium 5 (a) < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V < 5 V
Chromium 100 (a) < 10 V 1.3 10 I 1.2 10 I < 10 V < 10 V < 10 V < 10 V
Lead 15 (a) < 10 V < 10 V < 10 V < 10 VI < 10 V < 10 V < 10 V
Mercury 2 (b) < 0.2 V < 0.2 V < 0.2 V 0.024 0.2 I < 0.2 V < 0.2 V < 0.2 V
Selenium 50 (a) < 10 VI < 10 V < 10 V < 10 V < 10 V < 10 VI < 10 UJ
NA PARAMETERS (pglL)
Alkalinily NE 300000 8000 420000 8000 280000 8000 320000 8000 380000 8000 170000 8000 130000 8000
Ammonia NE 30 10 220 10 < 10 V < 10 V < 10 V < 10 V < 10 V
Carbon Dioxide NE 132000 C 184800 C 123200 C 140800 C 167200 C 74800 C 57200 C
Chloride NE 8000 1000 2000 1000 3000 1000 12000 10000 21000 10000 4000 1000 12000 10000
Nilr1Ue + Nilrile as N NE 1400 10 70 10 90 10 140 10 140 10 50 10 90 10
Ortho-Phosph.ate NE < 1000 V < 1000 V < 1000 V < 1000 V < 1000 V < 1000 V 33000 10000
Sulfale NE 44000 10000 58000 10000 44000 10000 59000 10000 34000 10000 41000 10000 34000 10000
Sulfide NE < 1000 V 8000 1000 9000 1000 8000 1000 9000 1000 < 1000 V < 1000 V
TOlal Kjeldahl Nitrogen NE < 300 V < 300 V < 300 V < 300 V 300 300 < 300 V < 300 V
TOlal Organic Carbon NE 1000 1000 < 1000 V 1600 1000 1600 1000 1600 1000 < 1000 V < 1000 V
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TABLE 4.17
SUMMARY OF CHEMICALS DETECTED AT THE FIRE TRAINING AREA

SPRING 2002 GROUNDWATER MONITORING EVENT - lOWA ARMY AMMUNITION PLANT

--
FIELD ID FTA·99-1 FTA-99-2 JAW·58 JAW·59 JAW-<SO JAW~I JAW~2

DATE COLLECTED Jun 17,2002 Jun 18,2002 Jun 24, 2002 Jun 18,2002 Jun 18,2002 Jun 18,2002 Jun 18,2002

PRG Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

VOLATILE ORGANIC
COMPOUNDS v.&'Ll
1.1.1-Trichloroelhane 200 (al 110 3 < 3 U 180 3 140 3 94 3 140 3 < 3 U
1.1.2-Trichloroelhane Ha) < 3 U < 3 U 1 3 I I 3 I 4 3 < 3 U < 3 U
1.1-Dichloro<lhane 810 (cl 11 3 < 3 U 4 3 3 3 110 3 20 3 < 3 U
I.I-Dichloroelhene 7 (al (120) 3 < 3 U (170) 3 (190) 3 (440) 15 (120) 3 < 3 U
1.2-Dichloroelhane 5 (a) 4 3 < 3 U < 3 U I 3 I (29) 3 2 3 I < 3 U
2-butanone 1900 (c) < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U
2-Hexanone < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U
Acelone 610 (c) < 10 U < 10 U < 10 U < 10 U < 3 U < 10 U < 10 U
Benzene 5 (a) < 3 U < 3 U < 3 U < 3 U (13) 3 < 3 U < 3 U
Chloroelhane 4.6(c) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Chlorofonn 80 (a) 2 3 I < 3 U < 3 U < 3 U 4 3 2 3 I < 3 U
cis-t.2-Dichloroethene 70 (a) 10 3 < 3 U < 3 U 2 3 J (100) 3 6 3 < 3 U
Elhylbenwle 700 (a) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Freonll3 59000 (c) < 4 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Methyl isobul}'l kelone 160 (c) < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U < 10 U
Methylene chloride 5 (a) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
o-Xylene < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Tetrachloroethcne 5 (a) I 3 I < 3 U 3 3 (8) 3 < 3 U (SO) 3 < 3 U
Toluene 1000 (a) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
crans-I.2-Dichlorot:chene 100 (a) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
TrichlorO<lhyiene 5 (al (8) 3 < 3 U < 3 U I 3 J (76) 3 (63) 3 < 3 U
Vinyl Chloride 2 (a) < 3 U < 3 U < 3 U < 3 U (3) 3 < 3 U < 3 U
Xylene< 10000 (b) < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U < 3 U
Key.
RL= Reponing Umi.
Qual = Qualifier
1= Estimaled
R= Rejected
F=presence of inlerference

UI =Estimated NondC1lC1 (PRG): Preliminary Remediation Gool;
U = Nondelccl (a) Maximun Contominanl Level (MCL)
(I =Above PRG (b) Heallh Advisory Level (HAL)
pglL= micrognm per Iiler (c) Region IX PRGs
C=Calculated value equivalent 10 alkalinil)' RL (d) 10~ Risk Level
X 0.44 NA = NOl Available

NE= NOI Evaluated
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