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TECHNICAL MEMORANDUM
Offsite Brush Creek Supplemental Surface Water and Groundwater Sampling
Iowa Army Ammunition Plant Project, Middletown, Iowa

Subject: Finalization of Proposed Data Collection for Offsite Brush Creek and Adjacent
Groundwater.
Introduction
This technical memorandum documents the agreed approach for conducting
supplemental surface water and groundwater data collection in and adjacent to the losing
stretch of Brush Creek based on a February 11, 2009 conference call between the EPA
and Tetra Tech. The losing stretch of Brush Creek to be sampled lies between Highway
61 and Old Highway 61 south of the Iowa Army Ammunition Plant (IAAAP).
The data collection presented in this technical memorandum is the culmination of
discussions, comments, and emails between the Army, EPA, and Tetra Tech from August
2008 to February 2009. A sampling approach was initially proposed in a conference call
held on September 3, 2008 and documented in a September 16, 2008 technical
memorandum (Attachment 1). On November 20, 2008 the EPA issued a set of comments
on the technical memorandum and a conference call was held on December 9, 2008 to
discuss them. Following the conference call, a response to comment matrix was prepared
and issued to the Army and EPA on December 31, 2008 along with revised surface water
and groundwater sampling locations (Attachment 2). On January 22, 2009 the comment
responses and proposed technical approach for sampling the losing stretch of Brush
Creek were discussed at IAAAP. Following this discussion, the EPA issued an email
generally concurring with the sampling approach with a request for two additional direct
push sampling locations at three sampling intervals each. On February 11, 2009, a
conference call was held between Tetra Tech and the EPA wherein the approach for
gathering surface water and groundwater data was finalized. It was also agreed that the
Army, EPA, and Tetra Tech would jointly review the first phase of direct push
technology (DPT) groundwater results and determine the location and frequency of any
additional sampling.

Field Work Elements
Field work associated with the losing stretch of Brush Data will be conducted in phases
to facilitate the accurate placement of groundwater and surface water monitoring stations.
The first phase will focus on characterizing the current RDX concentrations in the plume,
with particular emphasis on the portion of the plume to the west of Brush Creek. To
accomplish this, expendable DPT groundwater points will be sampled. The approach for
the first phase was agreed to during the February 11, 2009 conference call and specifies
collection of groundwater samples at three depth intervals from three expendable DPT
locations immediately adjacent to Brush Creek. The DPT locations will be as close to the
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west side of Brush Creek as field conditions allow. DPT locations are shown in two
figures in Attachment 2 and are designated as BC-OFF-TTDPT-01 through -03. These
locations will provide RDX data from the upstream, midstream, and downstream
segments of Brush Creek interpreted to be losing surface water to groundwater.
Sampling will be conducted at three discrete depth intervals using a Geoprobe
groundwater sampler (4-feet length) and peristaltic pump from the water table down to
the basal sand. The three intervals will be 1.) the water table; 2.) midway between the
water table and the basal sand; and 3.) the basal sand.
During phase one sampling, four DPT groundwater stations will also be sampled west of
Brush Creek and east of the RDX plume core. These groundwater stations will be used
to better define current RDX concentrations in this part of the plume. The four DPT
groundwater stations are designated as BC-OFF-TTDPT-04 through -07 (Attachment 2).
The two DPT groundwater stations closest to Brush Creek (BC-OFF-TTDPT-04 and -07)
will be sampled midway between the water table and the basal sand and also in the basal
sand. The two DPT groundwater stations farthest from Brush Creek (BC-OFF-TTDPT05 and -06) will be sampled in the basal sand.
Following the first phase of DPT groundwater sampling, the data will be compiled and
disseminated to the Army and EPA along with recommendations for the second phase of
sampling. The second phase will focus on installation and high frequency groundwater
sampling at piezometers along Brush Creek and surface water sampling at staff gauges in
the losing segment of Brush Creek. Preliminary locations are shown in Attachment 2 and
may be modified based on phase one results. The second phase of sampling may also
include additional DPT groundwater samples along Brush Creek to the north or south of
the phase one sampling stations.
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ATTACHMENT 1

TECHNICAL MEMORANDUM
Iowa Army Ammunition Plant Project, Middletown, Iowa

Subject: September 3, 2008 Conference Call to Discuss Offsite Brush Creek Evaluation
and Proposed Data Collection Effort and its Relationship to the Offsite RDX
Plume.
Discussion
The conference call was conducted between representatives of the Army, EPA, and Tetra
Tech from 2:30 to 3:30 PM. The basis of the discussion was a follow-up to a face-to-face
meeting held at IAAAP on August 27, 2008 to discuss the conceptual site model for
Brush Creek and associated decision flow diagram. Please see attached photograph of
the decision flow diagram discussed. The primary purpose of the conference call was to
agree upon proposed sampling of surface water and groundwater proximal to the losing
segment of Brush Creek near the offsite RDX groundwater plume. The sampling was
proposed as a means to collect key input parameters necessary to update the URS
groundwater fate and transport model for the offsite RDX plume that was originally
developed during the feasibility study. The model has not been revisited since its original
development in 2003. In addition to the need to update/revisit the model since its
development 5 years ago, Tetra Tech has asserted that the continued contribution of RDX
from Brush Creek to the surrounding groundwater plume, a key conclusion of the URS
model, needs to be quantified more than was accomplished during the model’s
development. To accomplish this, field data collection efforts were proposed by Tetra
Tech.
The following data collection efforts were proposed. A map showing the proposed data
collection points is attached to this memorandum. Please note that the attached figure
contains two rounds of data collection. The first round will focus on characterizing the
current RDX concentrations throughout the plume, with particular emphasis on the
portion of the plume to the west of Brush Creek. To accomplish this, expendable direct
push technology (DPT) groundwater points will be sampled. Existing monitoring wells
will also be sampled. The second phase will focus on installation and high frequency
sampling at groundwater piezometers and staff gauges in the losing segment of Brush
Creek. Locations sampled during the second phase may be modified from those shown
on the attached figure, as dictated by phase one results.
1. Detailed RDX concentration profiles in Brush Creek and adjacent groundwater
within the losing segment of Brush Creek. Three transects, consisting of 1 Brush
Creek staff gauge and 3 groundwater piezometers each, were proposed. The staff
gauges would be used to collect RDX concentration data, water levels, and creek
flow velocities that would be used in combination with a detailed stream profile to
calculate RDX mass flux. Piezometers would be used for collecting water level
and RDX concentration data. Water levels collected from Brush Creek and the
adjacent aquifer would be used to verify that Brush Creek is losing and to
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quantify the water loss during base flow and at least 3 separate rainfall/flow
regime events. RDX concentration data would be used to compare concentrations
between Brush Creek and surrounding groundwater and to quantify the mass of
RDX lost from Brush Creek to the underlying groundwater.
2. Water levels and RDX concentrations would be collected manually (i.e. not
through automated ISCO samplers) from Brush Creek and the surrounding aquifer
over 3 rainfall/flow events of varying magnitude. A baseline gauging/sampling
event (no rainfall) would also occur. Based on field observations made during
onsite Brush Creek investigations, a minimum of 0.5 inches of precipitation
should occur before initiating sampling. Sample teams and collection will be time
synchronized over the relatively short distance between the sample stations.
The EPA voiced the following concerns over Tetra Tech’s proposed data collection
effort. Specifically, the EPA has a concern over the representativeness of the proposed
data collection effort. EPA is concerned whether limited water level, flow, and
concentration data being proposed over 3 rainfall events would adequately represent the
long-term range of conditions/relationship between Brush Creek and the offsite plume.
Thus the EPA is concerned whether the data being collected would be representative
input for updating the fate and transport model and making long-term predictions about
the RDX plume’s evolution. The EPA also expressed concern over the level of RDX
characterization in the plume between Brush Creek and the high concentration portion of
the plume to the west. The EPA also suggested Tetra Tech add a conservative tracer to
Brush Creek to measure the loss of the tracer to the surrounding aquifer. Tetra Tech
suggested that the RDX in Brush Creek surface water is already acting as a conservative
tracer to the aquifer, to which the EPA responded that the additional mass contribution to
the aquifer from Brush Creek may not be discernible from the RDX already in the
aquifer.
Decisions/Actions
The following decisions or actions were agreed to during the conference call.
1. Produce synopsis of conference call (i.e. this technical memorandum).
2. Produce a figure showing proposed sampling locations, including new
groundwater characterization locations between Brush Creek and the high
concentration portion of the plume to the west of Brush Creek.
3. Proposed data collection efforts will not proceed until EPA has had an
opportunity to review the discussed approach and the team resolves differences in
the proposed data collection effort.
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ATTACHMENT 2

Comment Response Matrix
Technical Memorandum – September 3, 2008 Conference Call to Discuss Offsite Brush Creek Evaluation
and Planned Data Collection Effort and its Relationship to the Offsite RDX Plume (September 2008)
Comment Page /
No.
Reference

Comment

Response

Commenter: Scott Marquess e-mail of 11/20/08
Specific Comments
1

Why not arrange the transects perpendicular to flow rather than
parallel
- you may miss something. This likely translates into additional
sampling locations, which you may be able to reduce if you get quick
turn data. Not sure which is cheaper for you, fewer samples with quick
turn, or more samples with standard turn.

The proposed locations will be revised and a new map
created. The new map will be submitted for Army and
EPA concurrence prior to producing a work plan. The
proposed locations will be revised such that an initial line
of 5 piezometers will be installed along the west bank of
Brush Creek. The line of piezometers will parallel the
losing stretch of Brush Creek between Highway 61 and
old Highway 61. Piezometers will be installed at a depth
to be determined by DPT discrete interval sampling (see
response to comment #2. Also, if data collected from the
southern most (i.e. farthest downstream) point within the
initial line of piezometers demonstrates losing hydrologic
conditions in Brush Creek and contains RDX above
detection limits, an additional piezometer(s) will be
installed to the south along Brush Creek beyond where
the creek is losing or RDX is nondetect in the aquifer (see
response to comment #3).

2

What vertical intervals are you sampling?

The basal portion of the shallow water-bearing zone was
planned to be sampled in the piezometers. This is the
hydrostratigraphic interval within the 10 to 15 feet above
the lower confining glacial till. It contains the highest
RDX concentrations in the offsite plume and is the target
of active remediation in the plume core. MW-123 is the
closest well to the losing stretch of Brush Creek and
monitors RDX at concentrations ranging from
approximately 4 to 7 ug/L in this zone. This well is
located approximately 100 feet west of the creek and is
screened in the basal sand above the confining glacial till.
Despite the monitored occurrence of RDX in the offsite
plume, it is recognized that RDX may flow laterally as
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Comment Response Matrix
Technical Memorandum – September 3, 2008 Conference Call to Discuss Offsite Brush Creek Evaluation
and Planned Data Collection Effort and its Relationship to the Offsite RDX Plume (September 2008)
Comment Page /
No.
Reference

Comment

Response
well as vertically into the aquifer adjacent to Brush
Creek. Thus, in proximity to Brush Creek, RDX may be
present at shallower intervals than seen elsewhere in the
plume. Since the estimations of mass flux from Brush
Creek to the aquifer are sensitive to accurately monitoring
the contaminant migration flow path from the creek to the
aquifer, additional RDX distribution information is
required before a screen interval can be established.
Specifically, discrete interval sampling will be conducted
from the water table down to the basal sand at three depth
intervals. The three intervals will be 1.) water table; 2.)
midway between the water table and the basal sand; and
3.) basal sand. Sampling will occur at 3 locations
adjacent to Brush Creek, resulting in the collection of 9
discrete interval groundwater samples. These samples
will provide the basis for setting screens within the
transect of piezometers detailed under response #1.

3

Need to address southern extent to ND coming from the creek, which
may be south of old hwy 61.

If data collected from the piezometer at the southern end
of the initial line of piezometers (see response #1)
demonstrates losing hydrologic conditions in Brush
Creek and contains RDX above detection limits, an
additional piezometer(s) will be installed to the south
along Brush Creek until the creek is shown not to be
losing or RDX is nondetect in the aquifer.

4

You haven't addressed the question of representativeness or the use of
tracers that we raised previously. Don't know how you will quantify
the RDX flux moving from the creek.

Regarding the use of tracers, a conservative bromide (or
similar) tracer would not be feasible in Brush Creek. To
detect the tracer in nearby groundwater, exceedingly high
tracer concentrations and/or a continuous source would
need to be used. A significant amount of bromide or
other tracer in Brush Creek would probably result in
upset residents and/or ecological problems and may not
even be permissible under state surface water regulations.
Since the primary issue being investigated is the flux of

Middletown, Iowa

2

December 2008

Comment Response Matrix
Technical Memorandum – September 3, 2008 Conference Call to Discuss Offsite Brush Creek Evaluation
and Planned Data Collection Effort and its Relationship to the Offsite RDX Plume (September 2008)
Comment Page /
No.
Reference

Comment

Response
RDX from Brush Creek to the surrounding aquifer, Tetra
Tech proposes to use RDX as the tracer. Specifically, the
flux of RDX from Brush Creek to the aquifer will be
estimated from the loss of RDX mass between staff
gauges BCOFF-6, -7 and -8. Stream velocity, stream
cross-sectional area, and RDX concentration will be
measured and used to estimate the mass flux at these staff
gauges. The difference in mass flux between the staff
gauges will be defined as the RDX mass loss to the
aquifer.
Due to uncertainties in estimating mass flux to the aquifer
using the mass balance approach described above, two
additional techniques will be used to estimate the mass
flux of RDX from Brush Creek to the aquifer. These
techniques utilize either direct measurements of water
loss through a seepage meter installed in the stream
bottom or the loss of water based on Darcy’s Law (head
difference measurements between surface water and
groundwater). In combination with measuring head
differences, the permeability of the stream sediment will
be measured. Three drive point samples will be collected
along the losing stretch of the creek.
It is anticipated that the different flux estimating
techniques will yield varying results due to different
scales of measurement and inherent errors of the
measurement technique. Since the RDX mass flux will
ultimately be used as an input parameter in the revised
fate and transport model, the impact of the different
estimates of RDX flux will be discussed in the
uncertainty section of the modeling report.
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You will need several permanent MWs in this area of interest (between
the hwys, near the creek) for long term monitoring.
3

The piezometers are intended to provide valuable
information on portions of the RDX plume proximal to
Brush Creek and to allow a more detailed understanding
December 2008

Comment Response Matrix
Technical Memorandum – September 3, 2008 Conference Call to Discuss Offsite Brush Creek Evaluation
and Planned Data Collection Effort and its Relationship to the Offsite RDX Plume (September 2008)
Comment Page /
No.
Reference

Comment

Response
of the interactions between Brush Creek and surrounding
aquifer. A subset of the locations monitored by the
temporary piezometers that are deemed to have value in
monitoring the long-term evolution of the plume and its
relationship to Brush Creek will have permanent
monitoring wells installed following this study. EPA and
Army concurrence will be sought prior to choosing
appropriate long-term monitoring locations and installing
permanent wells.

Note: Comments discussed during conference call between Tetra Tech, Army, and EPA on 12/09/2008. Responses were revised based on this discussion.
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