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1.0

PURPOSE

This Action Memorandum serves as the primary decision document supporting a non-time-critical
removal action (NTCRA) at the Historical Small Arms Range (HSAR) at Iowa Army Ammunition Plant
(IAAAP) in Middletown, Iowa. The HSAR is located within, and is part of, the Possible Demolition Site
(PDS) (IAAP-004-R-001) Munitions Response Site (MRS) being addressed by the Military Munitions
Response Program (MMRP) as Operable Unit (OU) 5. The purpose of this removal action is to remove
lead contaminated soil from the western bank of Long Creek, historically used as a natural backstop for
small arms training.
The subject removal action will be performed by the Department of Defense (DoD) in accordance
with the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
and National Oil and Hazardous Substances Pollution Contingency Plan (NCP). It will also be performed
in accordance with the terms of the IAAAP Federal Facility Agreement (FFA) with the U.S. Environmental
Protection Agency (USEPA), Region 7, dated September 20, 1990, and the subsequent 2006 dispute
resolution. Although IAAAP is on the National Priorities List (NPL), the cleanup is not Superfundfinanced. The action will be funded by the Defense Environmental Restoration Account (DERA).
2.0

SITE CONDITIONS AND BACKGROUND

IAAAP was listed as an NPL site in 1990 (USEPA ID #IA7213820445). This removal is
considered an NTCRA. IAAAP is located in Des Moines County, approximately 8 miles west of Burlington
and immediately south of Middletown, Iowa (Figure 1). The installation consists of one contiguous
property which is approximately 19,011 acres. The primary mission of IAAAP has been to produce
medium to large caliber shells [75 millimeter (mm) through 8”], mortar rounds, anti-tank mines, antipersonal mines, bombs (100 to 1,000 pounds), and various associated components of those munitions
such as primers, detonators, fuzes, and boosters [U.S. Army Corps of Engineers (USACE) Remedial
Investigation (RI) Report, MMRP, Iowa Army Ammunition Plant, Middletown, Iowa. Final June 2011].
Currently, IAAAP is a government-owned, contractor-operated facility under the command of the Joint
Munitions Command, Rock Island, IL.
2.1

SITE DESCRIPTION

2.1.1

Removal Site Evaluation

The HSAR is located within the 40-acre PDS MRS located near the southern central boundary of
IAAAP (see Figures 1 and 2). The PDS MRS was used from the 1940s to early 1950s as an ammunition
demolition area and for demilitarizing white phosphorus rounds, and was previously investigated as part
of the RI of IAAAP MMRP sites. The demolition area was located immediately south of K Road near
Long Creek.
The HSAR was a pistol and rifle range located immediately north of K Road. The HSAR was
initially thought to be contained within the active pistol range which fires from South to North (see
Figure 2). Since active ranges are not eligible for MMRP funding, the active pistol range was excluded
from the RI for the PDS and no investigation was performed in the RI to address potential Munitions
Constituents (MC) contamination associated with small arms firing. However, it was later determined that
the older HSAR fired toward the west at free standing targets. The bullets would pass through the target,
over Long Creek and into the natural slope on the west side of the creek. Therefore, potential MC
contamination outside of the active range was subsequently investigated during an Engineering
Evaluation/Cost Analysis (EE/CA) investigation. The years the west firing HSAR was in use is believed to
span from the 1960s to the 1980s based on historical aerial photos.
The approximate layout of the HSAR is shown in purple outline on Figure 3, based on a 1968
drawing of the pistol range. The larger, yellow outline depicted on Figure 3 is a more conservative
estimate based on anecdotal evidence that the firing points were moved farther to the east to
accommodate rifles in the 1970s. The range was oriented with firing from east to west, with ten 6-foot (ft)
tall targets positioned immediately east of Long Creek and spanning a width of 55 ft based on the 1968
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drawing. The remains of the targets can still be found today. The active small arms range is part of the
active range inventory and therefore excluded from the MMRP HSAR and PDS.
The historical use of small arms at the HSAR for target practice resulted in small arms bullets
hitting the natural slope west of Long Creek, used as a backstop. Small arms of the timeframe would be
composed of primarily lead that may have been hardened with antimony. The bullets would likely have
been jacketed in copper alloy with zinc. The bullets repeatedly impacting the soil will fragment and
increase concentrations of these metals in the surrounding soil.
2.1.2

Physical Location

The HSAR is located in a remote area in the south-central portion of IAAAP along K Road. The
closest public road or building is approximately ½ mile to the south. There are no vulnerable or sensitive
populations in the vicinity. The Indiana bat, a federally listed endangered species, is known to occur in
the area. Long Creek runs through the HSAR to the south and leaves the IAAAP approximately ½ mile
downstream. The nearest major population center is Burlington, Iowa, located approximately 8 miles to
the east (see Figure 1).
2.1.3

Site Characteristics

The HSAR and the rest of the IAAAP are owned by the DoD. The IAAAP is operated by the
current government contractor, American Ordnance LLC, who manufactures medium caliber ammunition
and components for all branches of the military service. Reasonably anticipated future land use for the
HSAR will be associated with the larger PDS MRS, which is expected to remain undeveloped and
restricted from use as part of the 2006 dispute resolution, which required fencing to prohibit unauthorized
access. The adjacent, active small arms range is still operational.
The HSAR is flat around the former firing points on the eastern side. The western bank of Long
Creek is steep, rising up approximately 40 ft and forming a natural backstop for historical small arms fire.
As shown on Figure 3, elevated levels of lead can be found on the western bank from approximately 535550 ft above mean sea level.
As part of the PDS MRS, there is a potential for munitions items to be present in the subsurface
at the HSAR. This could include a variety of fuzes, boosters, mines, mortars, delay/relay elements,
primers, and detonators that were kicked out of demolition shots performed south of K Road. Some of
these items could contain energetic material and therefore be considered as Munitions and Explosives of
Concern (MEC). A surface removal of MEC and munitions debris (MD) was performed at the PDS during
the RI to help refine the 40-acre PDS boundary. The vast majority of MD was found south of K Road
where the actual disposal operations occurred. The entire PDS MRS was fenced in 2012, in accordance
with the FFA and subsequent 2006 dispute resolution.
2.1.4

Release or Threatened Release into the Environment of a Hazardous Substance, or
Pollutant or Contaminant

The HSAR was investigated from July 30 through August 4, 2012, by collecting and analyzing
soil, surface water, and sediment for lead and other associated small arms metals (copper, antimony, and
zinc). Sampling results demonstrated that elevated levels of lead above 800 milligrams per kilogram
(mg/kg) are present on the west side of Long Creek behind the former targets (see Figure 3). All other
sampling locations at the HSAR were found to have lead concentrations below 400 mg/kg. The highest
concentration of lead was observed at 6,200 mg/kg.
Subsurface soil sampling showed that
concentrations decrease with depth in this area until bedrock is encountered generally within 2 ft of the
ground surface. The results of the sampling are summarized in Table 1 and on Figure 4.
Due to the steep topography on the west side of the HSAR, the extent of lead decreases abruptly
above an elevation of approximately 545 ft above mean sea level. Erosion of soil from the slope has
moved lead and bullets downward to the west side of the stream. Bullets can be found in the stream, but
sediment samples had no concentrations of lead exceeding the USEPA Region 9 Industrial Soil
Preliminary Remediation Goal of 800 mg/kg used for human health screening; nor did they exceed the
ecological screening level of 35.8 mg/kg. No surface water samples collected from the stream had
concentrations of lead exceeding the USEPA tap water standard of 15 micrograms per liter (µg/L) used
as a human health screening level; however, one of the samples located very close to where bullets and
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Table 1
XRF Results in Surface Soil

Date

Sample Name

Lead
Result
(ppm)

30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
30-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12

IAAAP-XRF-SS-001
IAAAP-XRF-SS-002
IAAAP-XRF-SS-003
IAAAP-XRF-SS-004
IAAAP-XRF-SS-005
IAAAP-XRF-SS-006
IAAAP-XRF-SS-007
IAAAP-XRF-SS-008
IAAAP-XRF-SS-009
IAAAP-XRF-SS-010
IAAAP-XRF-SS-011
IAAAP-XRF-SS-012
IAAAP-XRF-SS-013
IAAAP-XRF-SS-014
IAAAP-XRF-SS-015
IAAAP-XRF-SS-016
IAAAP-XRF-SS-017
IAAAP-XRF-SS-018
IAAAP-XRF-SS-019
IAAAP-XRF-SS-020
IAAAP-XRF-SS-021
IAAAP-XRF-SS-022
IAAAP-XRF-SS-023
IAAAP-XRF-SS-024
IAAAP-XRF-SS-025
IAAAP-XRF-SS-026
IAAAP-XRF-SS-027

ND (12)
23
20
20
29
21
ND (13)
20
17
17
85
75
24
13
58
14
28
14
26
17
26
70
ND (11)
ND (11)
ND (13)
28
35

Date

Sample Name

Lead
Result
(ppm)

31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
31-Jul-12
1-Aug-12
1-Aug-12
1-Aug-12
1-Aug-12
1-Aug-12
1-Aug-12
1-Aug-12
1-Aug-12
1-Aug-12

IAAAP-XRF-SS-028
IAAAP-XRF-SS-029
IAAAP-XRF-SS-030
IAAAP-XRF-SS-031
IAAAP-XRF-SS-032
IAAAP-XRF-SS-033
IAAAP-XRF-SS-034
IAAAP-XRF-SS-035
IAAAP-XRF-SS-036
IAAAP-XRF-SS-037
IAAAP-XRF-SS-038
IAAAP-XRF-SS-039
IAAAP-XRF-SS-040
IAAAP-XRF-SS-041
IAAAP-XRF-SS-042
IAAAP-XRF-SS-043
IAAAP-XRF-SS-044
IAAAP-XRF-SS-045
IAAAP-XRF-SS-046
IAAAP-XRF-SS-047
IAAAP-XRF-SS-048
IAAAP-XRF-SS-049
IAAAP-XRF-SS-050
IAAAP-XRF-SS-051
IAAAP-XRF-SS-052
IAAAP-XRF-SS-053

815
76
42
896
70
1751
204
201
30
122
50
35
50
43
24
32
30
156
214
243
1726
2901
210
30
317
124

ppm = parts per million
ND = Result below XRF level of detection. Detection levels are sample-specific and are
included in parentheses.
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elevated levels of lead can be found, exceeded the USEPA National Ambient Water Quality Criteria of 2.5
µg/L used as an ecological screening level.
The lateral extent of lead contamination occurs within an area of approximately 2,800 sq ft
located directly behind the targets on the west side of Long Creek. The elevated lead concentrations
continue into the subsurface to a depth of approximately 18 inches where bedrock is generally
encountered. Therefore, the estimated volume of lead contaminated soil is 4,200 cu ft.
2.1.5

NPL Status

The IAAAP was included on the NPL on August 22, 1990. The notice of placement was
published in the Federal Register dated August 30, 1990. The RI and Feasibility Study (FS) have been
completed for the PDS and a remedy has been selected to address MEC and RDX in soil. The lead
contamination associated with the use of small arms at the HSAR was not addressed in the RI/FS.
2.2

OTHER ACTIONS TO DATE

2.2.1

Previous Actions

The entire PDS MRS was fenced in 2012, in accordance with the FFA and subsequent 2006
dispute resolution. The fence and warning signs are intended to limit or prevent unauthorized access to
the PDS due to the presence of MEC in the subsurface. The fence completely encloses the area on the
west side of Long Creek where lead has accumulated in soil (Figure 5).
2.2.2

Current Actions

A remedial action is being proposed for the PDS MRS to be documented in a Record of Decision.
The preferred remedy is Land Use Controls (LUCs) to restrict access due to the presence of MEC, and
removal of RDX contaminated soil in a small area south of K Road. The LUC remedy utilizes the fence
and warning signs installed as part of the 2006 dispute resolution.
2.3

STATE AND LOCAL AUTHORITIES’ ROLE

The Iowa Department of Natural Resources elected to defer oversight of the PDS MRS to USEPA
under terms of the FFA with the Army.
3.0

THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT AND STATUTORY
AND REGULATORY AUTHORITIES

The risk evaluation in the EE/CA estimated that lead concentrations in soil would pose the
potential for unacceptable human health risk. For an adult female worker potentially exposed to lead in
surface soil through incidental ingestion and dermal absorption, the probability that the modeled blood
lead level in a fetus would exceed the threshold of concern of 10 μg/dL was 7.2 percent, which exceeds
the threshold of concern of 5 percent. It is acknowledged that there are conservative assumptions and
uncertainties associated with this hazard estimate, but consideration of the various uncertainties does not
clearly suggest that lead hazards are overestimated. Therefore, estimated future human health risks for a
site worker (i.e., a pregnant female) are expected to be unacceptable. There was no estimation of risk to
residential receptors, as this land use is not anticipated.
According to the risk estimate in the EE/CA, lead does not pose potential unacceptable risks to
the federally listed endangered Indiana bat or sensitive aquatic biota in surface water. There is no actual
or potential exposure of lead to nearby human populations or animals anticipated. There is no actual or
potential contamination of drinking water supplies or sensitive ecosystems anticipated. The western bank
of Long Creek holds the majority of fired bullets. The bank is steep and over time, erosion will continue to
move lead and bullets down to the creek. Based on sampling of surface water and sediment in Long
Creek, lead is not migrating from the site at levels exceeding regulatory limits or health based screening
levels.
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4.0

ENDANGERMENT DETERMINATION

The screening level human health risk assessment conducted for the EE/CA concluded that the
concentrations of lead in soil at the HSAR may pose a risk to site workers. Therefore, actual or
threatened releases of hazardous substances from this site, if not addressed by implementing the
response action selected in this Action Memorandum, may potentially impact public health or welfare.
5.0

PROPOSED ACTION AND ESTIMATED COSTS

5.1

PROPOSED ACTIONS

5.1.1

Proposed Action Description

The proposed action includes the removal of lead contaminated soil exceeding 1,100 mg/kg and
the ex situ treatment of soil, as needed, to reduce the Toxicity Characteristic Leaching Procedure (TCLP)
concentration of lead to below 5 milligrams per liter (mg/L) prior to disposal. After treatment, the
excavated materials would meet land disposal restrictions (LDRs) and allow for disposal in a Resource
Conservation and Recovery Act (RCRA) Subtitle D (non-hazardous waste) landfill. Due to the fact that
the HSAR lies within the PDS, MEC construction support will be required. LUCs will be required only if
the residual lead concentration in soil exceeds an average of 400 mg/kg, preventing unrestricted
use/unrestricted exposure. The detailed process for this action will be developed in a Removal Action
Work Plan. The alternative includes the following elements:
•

Vegetation Removal. All trees and scrub/shrub vegetation within the removal area and along
access paths will be removed to allow for equipment access. Trees may only be removed
between September 15 and April 15 due to the roosting Indiana bat.

•

Road Construction. A temporary road and staging area will be constructed on the east side
of Long Creek to permit excavation equipment and dump trucks to safely access the
excavation area. The temporary road would be constructed from gravel and would be
removed as part of the site restoration. The gravel will be tested for lead and disposed of in
accordance with all applicable environmental regulations. Appropriate erosion and sediment
control devices will be needed to protect Long Creek.

•

Diversion of Long Creek. The lead contaminated soil is on the western bank of Long Creek,
which can only be accessed from the eastern bank. In order to perform the work, the creek
will need to be diverted using a temporary dam and pumps. Details on dam and pump
placement along with downstream discharge location(s),will be developed during the work
planning phase.

•

Contamination Delineation/Confirmation. Prior to and after excavation, soil sampling will be
performed by X-Ray Fluorescence (XRF) with laboratory confirmatory sampling, to refine
contaminant delineation and confirm that excavation was thorough enough to remove all soil
containing lead above 1,100 mg/kg. Details on sample locations, sample depths, etc. would
be developed during the work planning phase.

•

Soil Removal. Standard earthmoving equipment such as backhoes and excavators will be
used to remove lead contaminated soil greater than 1,100 mg/kg and stage in piles for
sampling and treatment if necessary. The location for staged soil will be detailed in the work
planning phase. MEC construction support will be necessary due to the potential for MEC to
remain from the PDS. The total volume anticipated is 156 cubic yards.

•

TCLP Analysis. Waste profile samples would be collected and submitted to an analytical
laboratory for TCLP metals analysis by EPA SW-846 Update III, methods
SW1311/SW6010B/SW7471. Reactivity, ignitability, corrosivity, and oxidation would only be
tested if required by the disposal facility.

•

Ex Situ Treatment. If the excavated soil fails the TCLP (i.e., lead greater than 5 mg/L), then
the staged soil may be treated to reduce TCLP concentrations to below 5 mg/L for off-site
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disposal in a RCRA Subtitle D landfill as a non-hazardous waste. Soil stabilization will be
performed on site at the soil staging area for batches that fail the TCLP. Soil will be stabilized
by mechanically mixing the soil and stabilizing agent using a backhoe or excavator in
proportions determined in the treatability study. It is anticipated that Portland cement or
some similar product will be used as the stabilizing agent and that a 4-percent to 6-percent
mix will be required to achieve LDRs. Stabilized soils will be staged for re-sampling and loadout.

5.1.2

•

Transportation and Disposal. Roll-offs confirmed to be non-hazardous through the TCLP
testing will be transported off site to a Subtitle D (non-hazardous) landfill if the TCLP is below
5 mg/L for lead. Trucks would be manifested prior to leaving the site.

•

Site Restoration. The excavation and stream bank would be graded and/or backfilled to
match the existing grade, and stabilized with vegetative geotextile and plantings. Vegetation
will be re-established in all disturbed areas including re-planting of trees. The stream bed
would be restored with existing type streambed material.

•

LUCs. If average concentrations of lead remain at the site above 400 mg/kg, then LUCs will
be implemented to restrict residential development. This restriction due to the presence of
lead is in addition to the restrictions required for the PDS MRS. The LUCs will be enforced
by the DoD as long as it owns the property. If property is transferred to the public in the
future, the restriction will be incorporated into finding of suitability to transfer and documented
in the deed as a restriction.

Contribution to Remedial Performance

The removal of lead contaminated soil during this removal action will eliminate the release that
potentially poses a threat to human health and the environment. Removal of lead provides long-term
effectiveness at the HSAR. If the average residual lead concentration in soil, as determined through
confirmatory sampling, is below 400 mg/kg, then the removal action will also serve as a final remedy. If
the average residual lead concentration in soil is above 400 mg/kg, then LUCs will be needed to prevent
residential development.
5.1.3

Engineering Evaluation/Cost Analysis

An EE/CA was finalized in April 2013. The remedial action objectives (RAOs) developed for the
HSAR in the EE/CA were as follows:
•

Prevent residential exposure to lead in soil at the HSAR at concentrations exceeding
400 mg/kg; and,

•

Prevent other human exposure to lead in soil at the HSAR at concentrations exceeding
1,100 mg/kg.

In addition to the proposed action discussed in Section 5.1.1 above, the EE/CA evaluated two
other alternatives to address lead in soil at the HSAR:
•

Alternative 1 – No Action. This alternative assumes no further action would be taken to
address RAOs. This alternative was provided as a baseline for comparison, as required
under CERCLA and the NCP. Although no action would be taken to address the lead in soil,
the HSAR is located within the PDS which is currently fenced to restrict public access due to
MEC hazards. There are existing policies in place which limit future development of the PDS
due to the environmental hazards associated with MEC.
Although No Action is technically implementable and there are no costs, this alternative does
not take action to mitigate MC risks; and therefore is not effective at protecting human health.

•

Alternative 2 – Land Use Controls. This alternative includes no active remediation of the site.
Rather, it focuses on reducing human exposure to lead in soil by managing the activities
occurring at the site. The LUCs alternative includes land-use restrictions and long-term
management as described below.
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o

Restrictions to prevent development and the activities at the site would be incorporated
into the IAAAP work instructions, dig notices and National Environmental Policy Act of
1969 (NEPA) documentation. The restriction would also be included in the facility’s
excavation permitting process so that no construction activities occur without approval
from the safety office. In addition, the restrictions would need to be incorporated into any
real property documents in the event of transfer of the property.

o

Monitoring of the site would be performed at five-year reviews to ensure the ongoing
safety of the public by periodically assessing that conditions at the site are as anticipated
when the remedy was selected.

o

The existing fencing around the PDS that restricts personnel access is not required as
part of this alternative; however, its presence would be beneficial in keeping receptors
from contacting lead in soil. Specific procedures for implementation, monitoring, and
evaluation of effectiveness would be specified in LUC plans.

This alternative is effective at protecting human health by reducing human contact with lead
in soil through LUCs. This alternative meets RAOs and Applicable or Relevant and
Appropriate Requirement (ARARs), is technically and administratively feasible to implement.
The total present worth cost is $239k, which is slightly lower than the proposed action;
however, it does not reduce the toxicity, mobility, or volume of lead and would require
ongoing monitoring of LUCs.
As summarized in Table 2, the proposed alternative to remove and dispose of the lead
contaminated soil is preferred over the other two alternatives because the removal of lead contaminated
soil provides the most permanent solution which reduces the volume of lead at the site and the overall
mobility through treatment and disposal in a Subtitle D landfill. The proposed alternative is technically
feasible because the technology is straightforward and commonly used by available trained personnel
and local equipment.
The EE/CA was advertised for public comment, and public comments were solicited for the 30day period from May 6 through June 4, 2013. No public comments were received.
5.1.4

Applicable or Relevant and Appropriate Requirements

A summary of ARARs considered for the HSAR is included as Table 3.
ARARs pertinent to the HSAR removal action are as follows:

Chemical-specific

•

The USEPA Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective
Action Facilities, Office of Solid Waste and Emergency Response (OSWER) Directive
# 9355.4-12, July 14, 1994, recommends a 400 mg/kg screening level for lead in soil under
residential land use. This is not promulgated as a cleanup level and is not considered to be
an applicable requirement.

•

Iowa has established statewide standards for chemicals in soil under Iowa Administrative
Code (IAC) 567-137.5(5). For all chemicals except lead, the standards are based on riskbased calculations. The statewide standard for lead in soil is 400 mg/kg, which is consistent
with USEPA’s screening level for residential soil. However, IAC 567-137.6(6) allows for sitespecific soil standards to be used based on land use and soil depth. Use of these sitespecific soil standards must be supported by appropriate institutional controls (ICs). IAC
137.6(6).b. allows a value of 1,100 mg/kg to be used as a site-specific soil standard for lead
in soils less than 2 ft deep in a non-residential land use area supported with ICs.

Location-specific ARARs pertinent to the HSAR removal action are primarily time-of-year
restrictions for protection of endangered Indiana bat habitat. Trees that may be used for bat roosting can
only be cut between September 15 and April 15.
Action-specific ARARs pertinent to the HSAR removal action affect how the activities are
performed and primarily affect environmental media to be remediated. At the HSAR, lead in soil could
exhibit a toxicity characteristic as defined in 40 CFR 261.24. Any such media removed from the site
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Table 2
Comparative Analysis Summary of Alternatives
Criterion
Effectiveness
Protection of Human Health
and the Environment
Compliance with RAOs and
ARARs
Long-Term Effectiveness and
Permanence

Short-Term Effectiveness
Reduction of Toxicity, Mobility,
or Volume
Implementability
Technical Feasibility
Administrative Feasibility
Availability of Services and
Materials
Regulatory Acceptance
Community Acceptance
Cost
Capital
O&M
Present Worth

Alternative 1
No Action
 Not protective of Human Health
 Does not comply with RAOs
 May not comply with ARARs
 Not effective in preventing
future redevelopment and
exposure of lead to human
receptors.
 No unacceptable risk in the
short term.
 There is no reduction of
toxicity, mobility or volume.

Alternative 2
Land Use Controls

Alternative 3
Soil Removal, Treatment, and
Off-Site Disposal

 Protective of Human Health
and the Environment
 Complies with RAOs
 Complies with ARARs
 Effective at preventing future
redevelopment through LUCs.

 Protective of Human Health
and the Environment
 Complies with RAOs
 Complies with ARARs
 Effective at preventing future
redevelopment through LUCs.

 No unacceptable risk in the
short term.
 There is no reduction of
toxicity, mobility or volume.

 No unacceptable risk in the
short term.
 Volume of lead reduced from
the site; mobility reduced by
treatment and landfill disposal.

 There are no technical
 There are no technical
 There are no technical
feasibility concerns.
feasibility concerns.
feasibility concerns.
 May not be administratively
 There are no administrative
 There are no administrative
feasible.
feasibility concerns.
feasibility concerns.
 There are no availability
 There are no availability
 There are no availability
concerns.
concerns.
concerns.
Not evaluated at this time pending comments from the regulatory agencies.
Not evaluated at this time pending comments from the community agencies.
$0
$0
$0

$69,000
$276,000
$238,824

$396,514
$0
$396,514

Table 3
ARARs and TBCs
Page 1 of 3
Action

Law/Regulation

Requirement of
Law/Regulation

ARAR/TBC Status

Chemical-Specific
Contaminated Site
Management – Soil
Remediation
Standards

USEPA Revised Interim Soil Lead
Guidance for CERCLA Sites and RCRA
Corrective Action Facilities, Office of Solid
Waste and Emergency Response
(OSWER) Directive 9355.4-12, July 14,
1994

Recommends a 400 mg/kg
screening level for lead in soil
under residential land use. This
is not promulgated as a cleanup
level.

TBC – may be relevant and appropriate
under a residential use scenario.

Iowa statewide standards for chemicals in
soil under Iowa Administrative Code (IAC)
567-137.5(5)

For all chemicals except lead,
the standards are based on riskbased calculations. The
statewide standard for lead in
soil is 400 mg/kg, which is
consistent with USEPA’s
screening level for residential
soil. Use of the site specific soil
standards must be supported by
appropriate institutional controls
(ICs). IAC 137.6(6).b.

ARAR – applicable to MC contaminated
soils. Allows a value of 1,100 mg/kg to be
used as a site-specific soil standard for lead
in soils less than 2 ft deep in a nonresidential land use area supported with
institutional controls (ICs).

IAC 567-137.6(6) allows for site specific
soil standards to be used based on land
use and soil depth.

Location-Specific
Endangered
Species

40 CFR Part 6.302
50 CFR Part 402

Requires action to conserve
endangered species and critical
habitat. Activity may not
jeopardize continued existence
of endangered species or
destroy or adversely modify a
critical habitat.

ARAR – Time-of-year restrictions for
protection of endangered Indiana bat
habitat. Trees that may be used for bat
roosting can only be cut between
September 15 and April 15.

Wetlands

Clean Water Act Section 402; 33 CFR
320.4

To the extent possible, action
must be taken to avoid
degradation or destruction of
wetlands. Discharges for which
there are practicable
alternatives with less adverse
impacts or those that would
cause or contribute to significant
degradation are prohibited. If
adverse impacts are
unavoidable, action must be
taken to enhance, restore, or
create alternative wetlands.

ARAR – Applicable to the substantive
requirements if clearing or drilling activities
encroach on wetlands or wetland transition
zones. A formal wetlands study has not
been performed at the site; however
wetlands have not been noted during field
activities.

Table 3
ARARs and TBCs
Page 2 of 3
Action

Law/Regulation

Requirement of
Law/Regulation

ARAR/TBC Status

Action-Specific
Generation of
Hazardous Wastes
and Solid Wastes

RCRA methods for identification and
evaluation of solid and hazardous wastes
40 CFR 261. 2 (definition of a solid waste)
40 CFR 262.11 (methods)
40 CFR 261.24 (hazardous waste
codes/levels)

General
Remediation

Discharge of
Aqueous Waste to
Surface Water

Specific requirements for
identifying hazardous wastes
and solid wastes.
Requirement is substantive
because it defines the levels to
be utilized in determining
whether or not a waste is a
hazardous waste.

ARAR – Applicable to soils excavated
during execution of the removal action,
which may generate hazardous and solid
waste. Generation of contaminated soil, and
other waste generated during remedial
activity may be characterized as hazardous
waste. Generation of projectiles, soil or
other IDW determined to be non-hazardous,
and other waste generated during remedial
activity may be characterized as solid waste.

Fugitive Dust
IAC 567-22.1

The owner or operator shall
implement best management
practices (BMPs), as specified
in the permit, for controlling air
pollution at the source and for
limiting fugitive dust at the
source from crossing the
property line.

ARAR – These regulations are applicable to
remove/transport/ convey of excavated
materials; disturbance the soil during
excavation; disturbance of soil or other
exposed surfaces during construction of
haul roads, etc.

Erosion and Sediment Control
40 CFR 122.26

Establishes minimum standards
for the control of soil erosion,
sediment deposition, and runoff,
and requires that an erosion
and sediment control plan be
prepared for activities that
disturb the land.

ARAR – Applicable for site activities
involving excavation, grading, or other soil
disturbance activities exceeding 1 acre.

CWA Effluent Guidelines
40 CFR 401.12, 13, 15, 16, 17
40 CFR 122 and 125
IAC 567.60

Provides requirements for point
source discharges of pollutants.

ARAR – Applicable to the substantive
requirements of the program for storm water
discharges to surface water features. Storm
water discharge may result from on-site
clearing and excavation activities if
discharged to the stream.

Requirement is substantive
because it specifies the level or
standard of control for potential
discharge of storm water
resulting from remedial
activities.

Table 3
ARARs and TBCs
Page 3 of 3
Action
Stream/Wetland
Encroachment

Law/Regulation
Easements for Construction and Related
Activities on Public Lands and Waters –
Review Standards
IAC571-13.7
330 CFR 320.4
.

Requirement of
Law/Regulation
Provide requirements for the
following activities:
- Development or
disturbances in floodplain
and wetland area
- Stream encroachment
- Soil erosion and sediment
control
Requires minimum disturbance
to freshwater wetlands,
transition areas, and State open
waters; and requires mitigation
for disturbances of wetlands
and open waters as a result of
cleanup activities.

ARAR/TBC Status
ARAR – Applicable to the substantive
requirements of the regulation for
remediation activities that encroach on
wetlands and waterways. Although Long
Creek will be relocated during soil removal,
no permanent alterations to wetlands or
waterways are anticipated.

Specifies location restrictions
and protection of natural
resources, public water supply
intakes, threatened or
endangered species habitat,
historic places, vernal habitat;
time period restrictions for
waters with fishery resources;
and applicability of storm water
management rules.
Packaging,
Labeling and
Storage

RCRA Hazardous Waste Generation
40 CFR 262, Subpart C.

Specifies requirements for
hazardous waste Pre-Transport
Requirements (packaging,
labeling, marking).

ARAR – Potentially applicable to on-site
requirements related to the off-site
transportation of hazardous waste (off-site
requirements are legally applicable but are
not ARAR as they apply outside of the
CERCLA process).

would be regulated under RCRA as a hazardous waste, establishing ARARs for how the media is stored,
transported, and disposed.
5.1.5

Project Schedule

There are no stipulated timeframes in the FFA to complete removal actions. Therefore, the
removal schedule has some degree of flexibility. Upon final signature of this Action Memorandum, the
Army will develop a schedule for the removal action, following document review timeframes established in
the FFA for remedial action documents. The Army intends to perform the removal action after developing
all plans and obtaining all permits, which is currently anticipated to be an 8 to 10 month process. The
work will take approximately one month to complete. The timing of the work will need to be adjusted so
that it occurs between September 15 and April 15 when the endangered Indiana bats are not roosting in
trees. Therefore, the Army currently anticipates the removal action to occur in the fall of 2014.
5.2

ESTIMATED COSTS

A cost estimate summary for the proposed removal action is shown in Table 4. This cost
estimate summary includes up-front capital costs and assumes no ongoing operations and maintenance
(O&M) costs are needed. The total cost associated with implementing this alternative is $396,514.
Table 4 – Cost Estimate
Item
Unit
Permits and Plans
Permitting and Erosion and Sediment Control Plan
Lump Sum
Work Plan/Safety Plan/QC Plan
Lump Sum
Closure Report
Lump Sum
Site Preparation
Mobilization of Personnel and Equipment
Lump Sum
UXO Technician III (10-hr day w/per diem)
Day
UXO Technician II (10-hr day w/per diem)
Day
Site Superintendent (10-hr day w/per diem)
Day
Equipment Operators (10-hr day w/per diem) (2)
Day
Laborers (10-hr day w/per diem) (3)
Day
Sr. Field Engineer (10-hr day w/per diem)
Day
Clear Trees / Brush and Grind Stumps
Acre
Trailer, Generator, Toilets, Dumpster, etc.
Month
Rental Pickup/Crew Cab/4WD/FOG (2 trucks)
Month
Excavator (CAT 320)
Day
Rubber Tire Loader / 4 CY
Day
Aquadam
linear ft
Stream Diversion Pump (2 pumps includes backup)
Month
Aggregate (miscellaneous sizes)
Ton
Miscellaneous Construction Materials
LS
Silt fencing, 3' high
LF
Decontamination Area Materials
Lump Sum
Excavation, Treatment, Transport, and Disposal of Contaminated Soil
UXO Technician III (10-hr day w/per diem)
Day
Site Superintendent (10-hr day w/per diem)
Day
Equipment Operators (10-hr day w/per diem) (2)
Day
Laborers (10-hr day w/per diem) (3)
Day
Sr. Field Engineer (10-hr day w/per diem)
Day
Rubber Tire Loader / 4 CY
Day
Excavator (CAT 320)
Day
Off-Road End Dump
Day
Portland cement type K
Ton
Ancillary Materials and Equipment
Lump Sum
Subtitle D Landfill with Transportation
Ton
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Unit Rate

Quantity

Cost

$20,000
$35,000
$30,000

1
1
1

$20,000
$35,000
$30,000

$10,000
$789
$683
$876
$555
$454
$885
$12,000
$2,500
$1,277
$155
$140
$50
$5,500
$25
$8,000
$1.04
$3,000

1
5
5
5
10
15
5
1
1
2
5
5
50
2
70
1
500
1

$10,000
$3,945
$3,415
$4,380
$5,550
$6,810
$4,425
$12,000
$2,500
$2,554
$775
$700
$2,500
$11,000
$1,750
$8,000
$520
$3,000

$789
$876
$555
$454
$885
$140
$155
$260
$150
$5,000
$65

10
10
20
30
10
10
10
10
23
1
257

$7,890
$8,760
$11,100
$13,620
$8,850
$1,400
$1,550
$2,600
$3,500
$5,000
$16,683
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Item
Unit
Unit Rate
Confirmation Sampling, Soil Profiling for Disposal, and Decon Water Profiling
XRF Operator/Sampling Technician w/per diem
Day
$780
Laboratory Confirmation Analysis - Metals
Sample
$125
Decon Water Waste Characterization
Sample
$730
Hazardous Waste Characterization (1 per 200 CY)
Sample
$1,040
XRF Instrument Rental
Day
$120
Site Restoration and Demobilization
Demobilization of Personnel and Equipment
Lump Sum
$10,000
UXO Technician III (10-hr day w/per diem)
Day
$789
Site Superintendent (10-hr day w/per diem)
Day
$876
Equipment Operators (10-hr day w/per diem) (2)
Day
$555
Laborers (10-hr day w/per diem) (3)
Day
$454
Common Fill
CY
$9.80
Topsoil, 6"
SY
$6.00
Aggregate (miscellaneous sizes)
Ton
$25
Seeding/Fertilizer/Straw/Tackifier (native seed)
SY
$0.47
Erosion Control Fabric and Other Materials
Lump Sum
$5,000
Reforestation
Per Tree
$25

Quantity
7
20
2
20
7

1
10
10
20
30
156
311
150
311
1
30
SUBTOTAL
Contingency (10%)
Management (5%)
TOTAL

6.0

Cost
$5,070
$2,500
$1,460
$20,800
$780
$10,000
$7,890
$8,760
$11,100
$13,620
$1,524
$1,867
$3,750
$146
$5,000
$750
$344,795
$34,479
$17,240
$396,514

EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR NOT TAKEN

The lead in soil at the HSAR has been in place for many years, and currently shows no imminent
threat to human health or the environment. Therefore, no changes in the situation are anticipated should
the action be delayed or not taken. However, potential risk to site workers will remain.
7.0

OUTSTANDING POLICY ISSUES
There are no outstanding policy issues related to this action.

8.0

RECOMMENDATION

This decision document represents the selected removal action for the HSAR at the IAAAP in
Middletown, Iowa, developed in accordance with CERCLA as amended, and is not inconsistent with the
NCP. This decision is based on the administrative record for the site.
The proposed alternative to remove, treat, and dispose of lead contaminated soil greater than
1,100 mg/kg at the HSAR provides the most effective solution in the long term to protect the current threat
to human health. If the remaining average lead concentration in soil after the action is below 400 mg/kg,
then this will also be the final remedy. If not, LUCs will be needed to restrict residential development.
This removal action satisfies the criteria of Section 300.415 of the NCP regarding removal actions.
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Attachment 1
Executive Summary from the EE/CA

EXECUTIVE SUMMARY
This Engineering Evaluation/Cost Analysis (EE/CA) presents the findings of an investigation of
munitions constituents (MC) contamination at the Historical Small Arms Range (HSAR) at Iowa Army
Ammunition Plant (IAAAP), and evaluates various removal alternatives to address lead and other metals
released to the environment as a result of former munitions training activities.
The HSAR is located within the Possible Demolition Site (PDS) (IAAP-004-R-001) Munitions
Response Site (MRS), which was fenced in 2012 to restrict access due to Munitions and Explosives of
Concern (MEC) in accordance with the Federal Facilities Agreement (FFA) and subsequent 2006 dispute
resolution. The HSAR was a pistol and rifle range used from the 1960s to the 1980s. The historical use
of small arms at the HSAR for target practice resulted in small arms bullets hitting the embankment west
of Long Creek, used as a natural backstop. The MC of concern are antimony, copper, lead, and zinc, the
primary metals used in bullets of that timeframe.
The HSAR was investigated for this EE/CA from July 30 through August 4, 2012, by collecting
and analyzing soil, surface water, and sediment for antimony, copper, lead, and zinc. All soil sample
locations were analyzed for lead in the field via X-Ray Fluorescence (XRF), to provide real-time results in
order to rapidly delineate the extent of lead. Sampling results indicated that elevated levels of lead above
1,100 mg/kg were found at five surface soil sample locations clustered on the west side of Long Creek
behind the former targets. All other locations were found to have lead concentrations below 400 mg/kg.
Subsurface sampling showed that elevated lead continued into the subsoil to a depth of 20 inches where
bedrock could be found.
Surface water samples were collected from upstream as well as downstream areas. The only
detection of lead in surface water was located very close to where bullets and elevated levels of lead can
be found adjacent to and in the stream. The lead detection in surface water did not exceed human health
screening levels. Sediment samples were collected from Long Creek at locations co-located with surface
water samples. There were no detections in sediment that exceeded screening levels for any of the four
metals.
A streamlined risk evaluation showed that lead in soil poses the potential for unacceptable human
health risk to adult workers. The risk evaluation identified no unacceptable risks to ecological receptors
including the endangered Indiana bat. To address potential risk to human health, the following removal
action objectives (RAOs) were developed:
•

Prevent residential exposure to lead in soil at the HSAR at concentrations exceeding
400 ppm; and,

•

Prevent other human exposure to lead in soil at the HSAR at concentrations exceeding
1,100 ppm.

Based on an assessment of viable technologies to address lead in soil at the HSAR, three
alternatives were considered and evaluated according to effectiveness, implementability, and cost, as
summarized in Table ES-1.
Based on the evaluation, the preferred alternative to address lead in soil at the HSAR is
Alternative 3 – Soil Removal, Treatment, and Off-Site Disposal. This alternative includes the removal of
lead contaminated soil exceeding 1,100 mg/kg in accordance with RAOs and the ex situ treatment of soil,
as needed, to reduce the Toxicity Characteristic Leaching Procedure (TCLP) concentration of lead to
below 5 mg/L prior to disposal. After treatment, the excavated materials would meet land disposal
restrictions (LDRs) and allow for disposal in a RCRA Subtitle D (non-hazardous waste) landfill. Land use
controls (LUCs) will be required only if residual lead in soil concentrations exceed an average of 400 ppm,
which will be assessed by confirmatory sampling. This alternative is the most effective at protecting
human health and the environment by reducing the volume of lead from the site and reducing the mobility
through treatment and disposal. The alternative is implementable and can be completed within 1 to 2
years. The capital cost is $396,514, and if the average residual concentration of lead is below 400 ppm,
there will be no operations and maintenance (O&M) costs associated with Five-Year Reviews.
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Executive Summary
(Continued)

Table ES-1
Comparative Analysis Summary of Alternatives
Criterion
Effectiveness
Protection of Human Health
and the Environment
Compliance with RAOs and
ARARs
Long-Term Effectiveness and
Permanence

Short-Term Effectiveness
Reduction of Toxicity, Mobility,
or Volume
Implementability
Technical Feasibility
Administrative Feasibility
Availability of Services and
Materials
Regulatory Acceptance
Community Acceptance
Cost
Capital
O&M
Present Worth
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Alternative 1
No Action
 Not protective of Human Health
 Does not comply with RAOs
 May not comply with ARARs
 Not effective in preventing
future redevelopment and
exposure of lead to human
receptors.
 No unacceptable risk in the
short term.
 There is no reduction of
toxicity, mobility or volume.

Alternative 2
Land Use Controls

Alternative 3
Soil Removal, Treatment, and
Off-Site Disposal

 Protective of Human Health
and the Environment
 Complies with RAOs
 Complies with ARARs
 Effective at preventing future
redevelopment through LUCs.

 Protective of Human Health
and the Environment
 Complies with RAOs
 Complies with ARARs
 Effective at preventing future
redevelopment through LUCs.

 No unacceptable risk in the
short term.
 There is no reduction of
toxicity, mobility or volume.

 No unacceptable risk in the
short term.
 Volume of lead reduced from
the site; mobility reduced by
treatment and landfill disposal.

 There are no technical
 There are no technical
 There are no technical
feasibility concerns.
feasibility concerns.
feasibility concerns.
 May not be administratively
 There are no administrative
 There are no administrative
feasible.
feasibility concerns.
feasibility concerns.
 There are no availability
 There are no availability
 There are no availability
concerns.
concerns.
concerns.
Not evaluated at this time pending comments from the regulatory agencies.
Not evaluated at this time pending comments from the community agencies.
$0
$0
$0

$69,000
$276,000
$238,524

ES-2

$396,514
$0
$396,514

EE/CA for the Historical Small Arms Range
Iowa Army Ammunition Plant

