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Line 6 (Inside Blast Radius) Worksheet #10:
Conceptual Site Model
This worksheet describes the site-specific background and environmental conditions in relation to the
conceptual site model (CSM) for the Line 6 Ammo Production (inside blast radius) site (Line 6–inside
blast radius) (IAAP-002-R-01). The CSM integrates existing information and assumptions about the
physical site conditions, operational history, and characteristics of chemicals of potential concern
(COPCs) based on historical reports. The CSM is based on the current understanding of site history and
conditions and will be updated in the future based on information from the remedial investigation (RI)
activities.

Background
This background section consists of the site description and operational history.

Site Description
The Line 6 (inside blast radius) site is in the Brush Creek watershed, within the larger Line 6 Ammo
Production Area (Line 6) in the north-central portion of the Iowa Army Ammunition Plant (IAAAP)
(Figure L6I-10-1). The site is defined by the blast radii of two historical explosions, and encompasses
unused buildings and grass-covered areas over approximately 8 acres. Line 6 is bounded by Line 9 to the
south and agricultural lands and vegetated drainage ditches to the north, south, east, and west.

Operational History
From 1941 to the 1990s, operations at Line 6 included the production, storage, and shipping of
detonators, primers, relays, delays, hand grenade fuses, and mines. Production slowed in the late 1980s,
and operations ended by 1992. Currently, no buildings are used.
Two explosions occurred at Line 6, in 1968 and 1970, resulting in the dispersion of munitions and
explosives of concern (MEC). The 1968 explosion occurred at Building 6-34-2, which contained a high
volume of detonators, and the 1970 explosion occurred at former Building 6-92, which reportedly
contained fuse adaptors and loaded base charge assemblies, loaded grenade fuses, detonators, and
nitrocellulose base (Figure L6I-10-1) (Tetra Tech, 2013).

Conceptual Site Model
The CSM presented in this section is based on the current understanding of the environmental
conditions and regulatory program. This section is organized as follows:
•

•
•

Environmental site setting
− Topography and surface water
− Geology and hydrogeology
Previous investigations
Current understanding of nature and extent of contamination
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Environmental Site Setting
The following sections describe the physical site-specific characteristics, which may differ from the
installation environmental setting presented in IAAAP Worksheet #10.

Topography and Surface Drainage
Topography at the Line 6 (inside blast radius) site is flat. Surface drainage is provided by a ditch that
begins south of
and eventually flows into a tributary of Brush Creek (Figure L6I-10-1).

Geology and Hydrogeology
Based on investigations at Line 6, the Line 6 (inside blast radius) site is underlain by loess and till
(overburden). The loess forms the surface layer blanketing the till to depths ranging from 8 to 17 feet,
and consists of a medium to stiff silty clay with a trace of sand grading upward to a clayey silty loam at
the surface. The glacial till consists of medium to hard (generally stiff to very stiff) sandy silty clay with
occasional interspersed sand seams (TN & Associates, Inc., 2003).
Groundwater within the blast area has not been investigated because no munitions constituents (MC)
were detected in soil above screening levels. However, in other areas of Line 6, the depth to overburden
groundwater ranges from approximately 4 to 25 feet below ground surface (bgs), and from 25 to 48 feet
bgs in the bedrock, based on gauging data collected in 2015. Groundwater in the overburden and
bedrock generally flows south. The hydraulic conductivity in the aquifer is relatively low, ranging from
8.1 × 10-6 to 4.5 × 10-4 centimeters per second (cm/s) in the overburden and 3.5 × 10-6 to 8.5 × 10-5 cm/s
in the bedrock.

Previous Investigations
Multiple site investigations were conducted at Line 6 between 1980 and 2006. Soil contamination
associated with Line 6 production activities was addressed under operable unit (OU) 1 (Harza, 1998),
and potential groundwater contamination is discussed in the site-specific Uniform Federal Policy for
Quality Assurance Project Plans (UFP-QAPP) worksheets for the Line 6 Ammo Production (Detonator)
site. Investigations associated with the area within the blast radii of the two explosions at Line 6 are
discussed below.
The Line 6 (inside blast radius) site has been investigated under OU5. This Military Munitions Response
Program (MMRP) OU was created after the first Five-Year Review (Tetra Tech, 2011) as a result of a
Federal Facility Agreement Dispute Resolution dated December 21, 2006, to address all areas at the
IAAAP with the possible presence of unexploded ordnance (UXO) (CB&I, 2014). An RI for OU5 was
conducted at seven munitions response sites to identify and define the nature and extent of MEC and
munitions debris (MD), and determine if MCs had been released to the environment. As part of the RI,
20 soil samples were collected in 2005 and analyzed for Royal Demolition Explosive (RDX), lead, and
mercury, none of which exceeded screening levels (MKM Engineers, Inc., 2005). A geophysical survey
was conducted in 2005 by MKM Engineers (MKM Engineers, Inc., 2005) using a Geonics EM61 MK2 timedomain electromagnetic detector, which was selected because of its ability to detect both ferrous and
non-ferrous metal objects with a high level of positional accuracy. The survey area encompassed
approximately 32 out of the 42 acres of the Line 6 area (due to above-ground infrastructure
obstructions). EM61-MK2 data were collected in a system of 200-foot by 200-foot grids. Two sets of
EM61 coils were mounted side-by-side on a custom-made cart that was pulled by a vehicle and allowed
for a two-meter swath of data collection with each pass. Data were collected at a rate of 10 samples per
second. Survey line spacing ranged between 5 and 6 feet. The geophysical survey identified subsurface
anomalies at the site, 130 of which were intrusively investigated, resulting in the recovery of five MEC
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and 27 MD items. Additionally, a visual survey and surface clearance were performed between 2008 and
2009, where no MEC or MD were found. Four surface and subsurface soil samples were also collected
and analyzed for MCs, but none were detected above screening levels protective of groundwater (URS,
2011). Due to the lack of soil contamination at potential areas of MC, it was concluded that groundwater
sampling was not warranted (CB&I, 2014); however, groundwater investigations were conducted within
Line 6 as described in the site-specific UFP-QAPP worksheets for the Line 6 Ammo Production
(Detonator) site. No further action was needed for MCs in soil.
A Feasibility Study was finalized in 2012 to address MEC at MMRP sites (U.S. Army Corps of Engineers,
2012), and a Record of Decision (ROD) for OU5 was published in November 2014 to document the
selected remedy for these sites (CB&I, 2014). The ROD indicates that land use controls will be used to
address MEC in subsurface soil. No further action was required for MC.

Current Understanding of Nature and Extent of Contamination
This section presents a summary of the potential sources of contamination identified at Line 6 (inside
blast radius) and current conditions in site media.

Potential Sources of Contamination
The source of contamination at Line 6 (inside blast radius) is attributed to dispersion of MEC during two
historical explosions.
Although no MEC or MD were found during a visual site survey, a total of 130 subsurface target
anomalies were identified during a geophysical survey and investigated, and five MEC items were
recovered in the subsurface within the blast radii. No MC have been detected above screening levels
(including leachability) in surface or subsurface soil. Due to the lack of soil contamination, further
investigation of groundwater is not warranted (CB&I, 2014). Per the ROD (CB&I, 2014), MEC in
subsurface soil will be addressed via land use controls.

Conceptual Exposure Model
Based on the understanding of site conditions, Figure L6I-10-2 presents the preliminary conceptual
exposure model (CEM) for human and ecological receptors. The CEM for Line 6 (inside blast radius)
defers to the CEM presented in the site-specific UFP-QAPP worksheets for the Line 6 Ammo Production
(Detonator) Site—Groundwater (IAAP-007-G), as the site is within the larger Line 6 production area and
environmental data will be evaluated for the whole Line 6 area collectively. The potential exposure
scenarios summary table at the bottom of Figure L6I-10-2 shows the exposure media and pathways;
COPCs in the indicated media and pathways will be evaluated in the human health and ecological risk
assessments conducted as part of the RI.
The CEMs included in this UFP-QAPP are preliminary and were developed based on the current
understanding of site conditions. However, the CEMs will be refined as more site-specific information is
obtained. Revised CEMs will be provided for review within an interim deliverable prior to completion of
the RI.

Data Quality Objectives
No further investigation of the Line 6 (inside blast radius) site is needed. MEC and MC in soil have been
adequately delineated, and because MC concentrations in soil did not exceed leachability levels and the
soil geology consists of fine-grained media that would retard migration, no investigation of groundwater
is warranted. As previously stated, potential groundwater contamination associated with Line 6
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production activities is evaluated in the site-specific UFP-QAPP worksheets for the Line 6 Ammo
Production (Detonator) Site—Groundwater (IAAP-007-G). No other site-specific worksheets are required
for the Line 6 (inside blast radius) site.
In accordance with the CERCLA process, previously collected data will be used to estimate human health
and ecological risk and recommend a path forward consistent with USEPA guidance (USEPA, 1988). The
recommendations will be provided in an RI report that will become part of the Administrative Record
file.
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Line 6 (Outside Blast Radius) Worksheet #10:
Conceptual Site Model
This worksheet describes the site-specific background and environmental conditions in relation to the
conceptual site model (CSM) for the Line 6 Ammo Production (outside blast radius) site (Line 6–outside
blast radius) (IAAP-002-R-02). The CSM integrates existing information and assumptions about the
physical site conditions, operational history, and characteristics of chemicals of potential concern (COPCs)
based on historical reports. The CSM is based on the current understanding of site history and
conditions, and will be updated in the future based on information from the remedial investigation (RI)
activities.

Background
This background section consists of the site description and operational history.

Site Description
The Line 6 (outside blast radius) site is in the Brush Creek watershed, within the larger Line 6 Ammo
Production Area (Line 6) in the north-central portion of the Iowa Army Ammunition Plant (IAAAP)
(Figure L6O-10-1). The site is defined as the portion of the Line 6 area that is outside the blast radii of
two historical explosions (discussed below in the Operational History section), and encompasses
buildings and grass-covered areas over approximately 87.2 acres. Line 6 is bounded by Line 9 to the
south and agricultural lands and vegetated drainage ditches to the north, south, east, and west.

Operational History
From 1941 to the 1990s, operations at Line 6 included the production, storage, and shipping of
detonators, primers, relays, delays, hand grenade fuses, and mines. Production slowed in the late 1980s,
and operations ended by 1992. Currently, no buildings are used.
Two explosions occurred at Line 6 in 1968 and 1970, resulting in the dispersion of munitions and
explosives of concern (MEC). The 1968 explosion occurred at Building 6-34-2, which contained a high
volume of detonators, and the 1970 explosion occurred at Building 6-92, which reportedly contained
fuse adaptors and loaded base charge assemblies, loaded grenade fuses, detonators, and nitrocellulose
base (Figure L6O-10-1) (Tetra Tech, 2013).

Conceptual Site Model
The CSM presented in this section is based on the current understanding of the environmental
conditions and regulatory program. This section is organized as follows:
•

•
•

Environmental site setting
− Topography and surface water
− Geology and hydrogeology
Previous investigations
Current understanding of nature and extent of contamination
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Environmental Site Setting
The following sections describe the physical site-specific characteristics, which may differ from the
installation environmental setting presented in IAAAP Worksheet #10.

Topography and Surface Drainage
Topography at the Line 6 (outside blast radius) site is flat. Surface drainage is provided by a series of
ditches that flow into a tributary of Brush Creek (Figure L6O-10-1).

Geology and Hydrogeology
The Line 6 (outside blast radius) site is underlain by loess and till (overburden). The loess forms the
surface layer blanketing the till to depths ranging from 8 to 17 feet, and consists of a medium to stiff
silty clay with a trace of sand grading upward to a clayey silty loam at the surface. The glacial till consists
of medium to hard (generally stiff to very stiff) sandy silty clay with occasional interspersed sand seams
(TN & Associates, Inc., 2003). The depth of the till is at least 100 feet.
The depth to groundwater at Line 6 ranges from approximately 4 to 25 feet below ground surface (bgs)
in the overburden, and from 25 to 48 feet bgs in the bedrock, based on gauging data collected in 2015.
Groundwater in the overburden and bedrock generally flows south (Figure L6O-10-1). The hydraulic
conductivity in the aquifer is relatively low, ranging from 8.1 × 10-6 to 4.5 × 10-4 centimeters per second
(cm/s) in the overburden and 3.5 × 10-6 to 8.5 × 10-5 cm/s in the bedrock.

Previous Investigations
Multiple site investigations were conducted at Line 6 between 1980 and 2006. Soil contamination
associated with Line 6 was addressed under operable unit (OU) 1 (Harza, 1998), and potential
groundwater contamination is discussed in the site-specific Uniform Federal Policy for Quality Assurance
Project Plans (UFP-QAPP) worksheets for the Line 6 Ammo Production (Detonator)—Groundwater site
(IAAP-007-G). Investigations specific to the area outside the blast radii of the two explosions at Line 6
are discussed below.
The Line 6 (outside blast radius) site has been investigated under OU5. This Military Munitions Response
Program (MMRP) OU was created after the first Five-Year Review (Tetra Tech, 2011) as a result of a
Federal Facility Agreement Dispute Resolution dated December 21, 2006, to address all areas at the
IAAAP with the possible presence of unexploded ordnance (CB&I, 2014). An RI for OU5 was conducted
at seven munitions response sites to identify and define the nature and extent of MEC and munitions
debris (MD), and determine if munitions constituents (MCs) had been released to the environment. A
geophysical survey was conducted in 2005 by MKM Engineers (MKM Engineers, Inc., 2005) using a
Geonics EM61 MK2 time-domain electromagnetic detector, which was selected because of its ability to
detect both ferrous and non-ferrous metal objects with a high level of positional accuracy. The survey
area encompassed approximately 32 out of the 42 acres of the Line 6 area (due to above-ground
infrastructure obstructions). EM61-MK2 data were collected in a system of 200 foot by 200 foot grids.
Two sets of EM61 coils were mounted side-by-side on a custom-made cart that was pulled by a vehicle
and allowed for a two-meter swath of data collection with each pass. Data were collected at a rate of 10
samples per second. Survey line spacing ranged between 5 and 6 feet. The geophysical survey identified
multiple subsurface anomalies outside the blast radii. These anomalies were considered to represent
normal construction and industrial metallic clutter typical of the area, and were not investigated.
Additionally, a visual survey and surface clearance was performed between 2008 and 2009 where no
MEC or MD were found. Therefore, it was concluded that soil and groundwater sampling was not
warranted at the site (CB&I, 2014). An MEC hazard assessment concluded that there was little or no
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evidence of residual MEC present that would pose a hazard to human health, and it was concluded that
no further action was warranted for MEC or MCs in soil (URS, 2011).
A recommendation for no further action was documented in the Feasibility Study, finalized in 2012 (U.S.
Army Corps of Engineers, 2012). A Record of Decision (ROD) for OU5 was finalized in November 2014 to
document the selected remedy for the MMRP sites. No further action was selected for the Line 6
(outside blast radius) site (CB&I, 2014).

Current Understanding of Nature and Extent of Contamination
No MEC or MD contamination was found at the Line 6 (outside blast radius) site. Geophysical anomalies
uncovered during the OU5 RI were investigated and determined to represent normal construction and
industrial metallic clutter typical of the area, and it was concluded that soil and groundwater sampling
was not warranted. The ROD for the site is no further action (CB&I, 2014).

Conceptual Exposure Model
Figure L6O-10-2 presents the preliminary conceptual exposure model (CEM) for human and ecological
receptors based on the understanding of site conditions. The CEM for Line 6 (outside blast radius) defers
to the CEM presented in the site-specific UFP-QAPP worksheets for the Line 6 Ammo Production
(Detonator) Site—Groundwater (IAAP-007-G), as the site is within the larger Line 6 production area and
environmental data will be evaluated for the whole Line 6 area collectively. The potential exposure
scenarios summary table at the bottom of Figure L6O-10-2 shows the exposure media and pathways;
COPCs in the indicated media and pathways will be evaluated in the human health and ecological risk
assessments conducted as part of the RI.
The CEMs included in this UFP-QAPP are preliminary and were developed based on the current
understanding of site conditions. However, the CEMs will be refined as more site-specific information is
obtained. Revised CEMs will be provided for review within an interim deliverable prior to completion of
the RI.

Data Quality Objectives
No further investigation of the Line 6 (outside blast radius) site is warranted, as there is no evidence that
a munitions-related release occurred. This is consistent with the OU5 RI recommendations and ROD
(CB&I, 2014); therefore, no other site-specific worksheets are required. As previously stated, potential
groundwater contamination associated with Line 6 production activities is evaluated in the site-specific
UFP-QAPP worksheets for the Line 6 Ammo Production (Detonator) Site—Groundwater (IAAP-007-G).
In accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
process, previously collected data will be used to estimate human health and ecological risk and
recommend a path forward consistent with U.S. Environmental Protection Agency guidance (USEPA,
1988). The recommendations will be provided in an RI report that will become part of the Administrative
Record file.
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Maneuver Area Worksheet #10: Conceptual
Site Model
This worksheet describes the site-specific background and environmental conditions in relation to the
conceptual site model (CSM) for the Maneuver Area site (IAAP-006-R-02). The CSM integrates existing
information and working assumptions about the physical site conditions, operational history,
characteristics of chemicals of potential concern, and pathways of concern based on historical reports.
The CSM is based on the current understanding of site history and conditions, and will be updated in the
future based on information from the remedial investigation (RI) activities.

Background
This background section consists of the site description and operational history.

Site Description
The Maneuver Area site encompasses approximately 486 acres in the southeastern portion of the Iowa
Army Ammunition Plant (IAAAP) between Spring Creek and the eastern boundary of the IAAAP facility
(Figure MA-10-1). It is vegetated with trees, tall grass, and shrubs and is mostly undeveloped. Although
the Incendiary Disposal Area site is located within the Maneuver Area, it is not part of the Maneuver
Area site itself (Figure MA-10-1).

Operational History
Since approximately 1969, the Maneuver Area has been used for training exercises by the Iowa Air
National Guard. During training exercises, ammunition blanks and pyrotechnics may have been used.
Emplacement and breaching of obstacles, inert minefield emplacement, inert demolition, and simulated
nuclear-biological-chemical training were also potentially performed (CB&I, 2014).

Conceptual Site Model
The CSM presented in this section is based on the current understanding of the environmental
conditions and regulatory program. This section is organized as follows:
•

•
•

Environmental site setting
− Topography and surface water
− Geology and hydrogeology
Previous investigations
Current understanding of nature and extent of contamination

Environmental Site Setting
The following sections describe the physical site-specific characteristics, which may differ from the
installation environmental setting presented in IAAAP Worksheet #10.

Topography and Surface Drainage
Topography at the Maneuver Area is hilly, with areas occupied by streams, flood plains, and flat fields.
Spring Creek is located along the western boundary of the site.
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Geology and Hydrogeology
Limited site-specific geologic and hydrogeologic information is available for the Maneuver Area, since
minimal intrusive investigation has been conducted. However, site geology is expected to be similar to
that observed elsewhere at the IAAAP, which is underlain by a sequence of unconsolidated glacial tills of
Pleistocene age (overburden) overlying sedimentary bedrock units (Iowa Geological Survey, 1980). The
glacial tills are part of the Kellersville Till Member of the Glasford Formation and consist primarily of silty
clay and clayey silt with thin sand seams and lenses. The tills extend to depths in excess of 100 feet in
portions of the northern half of the IAAAP, but are thin or absent in deeper stream valleys in the south
around Mathes Lake and in the northeast.
The depth to overburden groundwater at the IAAAP is generally less than 10 to 15 feet below ground
surface, with groundwater flow following surface topography (Figure MA-10-1). Facility-wide
groundwater levels suggest that the overall flow direction in the bedrock is to the south and east, when
not intercepted by incised surface drainages (URS, 2011).

Previous Investigations
The Maneuver Area has been investigated under Operable Unit (OU) 5. This Military Munitions
Response Program OU was created after the first Five-Year Review (Tetra Tech, 2011) as a result of a
Federal Facility Agreement Dispute Resolution dated December 21, 2006, to address all areas at the
IAAAP with the possible presence of unexploded ordnance (UXO) (URS, 2011).
An RI for OU5 was conducted at seven munitions response sites in 2008 and 2009 to identify and define
the nature and extent of potential munitions and explosives of concern (MEC) and munitions debris
(MD), and determine if munitions constituents had been released to the environment. A magnetometerassisted visual survey and surface clearance using 100-foot transect spacing due to the large areal extent
were performed at the Maneuver Area. Minor amounts of cultural debris at two locations were
identified, but no MEC or MD were encountered on the ground surface. Because no suspect areas were
identified following the survey, it was concluded that soil and groundwater sampling were not
warranted at the site (URS, 2011). An MEC hazard assessment concluded that there was little or no
evidence of residual MEC present that would pose a hazard to human health (URS, 2011).

Current Understanding of Nature and Extent of Contamination
No MEC or MD contamination was found at the Maneuver Area. Geophysical anomalies uncovered
during the OU5 RI were investigated and identified as cultural debris, and it was concluded that there
was little or no evidence of residual MEC present posing a hazard to human health. There is no
documented release of hazardous substances, pollutants, or contaminants to the environment (CB&I,
2014). As a result, the Record of Decision (ROD) for the site is no further action (CB&I, 2014).

Conceptual Exposure Model
Based on the understanding of site conditions, Figure MA-10-2 presents the preliminary conceptual
exposure model (CEM) for human and ecological receptors. The potential exposure scenarios summary
table at the bottom of Figure MA-10-2 shows the exposure media and pathways; COPCs in the indicated
media and pathways will be evaluated in the human health and ecological risk assessments conducted
as part of the RI.
The CEMs included in this UFP-QAPP are preliminary and were developed based on the current
understanding of site conditions. However, the CEMs will be refined as more site-specific information is
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obtained. Revised CEMs will be provided for review within an interim deliverable prior to completion of
the RI.

Data Quality Objectives
Since there is no evidence that a release occurred at the Maneuver Area, no further investigation of the
site is warranted. This is consistent with the OU5 recommendations and ROD (CB&I, 2014); therefore, no
other site-specific worksheets are required.
In accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
process, previously collected data will be used to estimate human health and ecological risk and
recommend a path forward consistent with U.S. Environmental Protection Agency guidance (USEPA,
1988). The recommendations will be provided in an RI report that will become part of the Administrative
Record file.
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